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√∟│⁸ ╛ ⌂≥─ ╩ ⇔ ╩ ╪≢™╢⁹⇔⅛⇔⁸ │

⌂ ≢№╢√╘⁸ ⌐ ∆╢ ╣⅜№╢⁹╕√⁸ ╩ ∆╢↓≤⌐

╟╡ ⅜ ↕╣⁸ ⌐≈⌂⅜╢↓≤⅜ ↕╣≡⅔╡⁸ ◄Ⱡꜟ

─┼כ◑ ⅜ ╘╠╣≡™╢⁹ ≢│ ⁸⌂⅛≢╙ ◦☻♥

ⱶ⌐ ╩ ≡√⁹ 

◦☻♥ⱶ│ ⌐ ─ ╩ ∆╢√╘ ⌐ ⇔≡ ⅛╠

⅜ ↕╣╢ ⅜№∫√⅜⁸ ◦☻♥ⱶ ─ ⌐╟╡⁸2014 ⌐

↕╣≡™╢⁹ │ ─╖⅜ ╩ ⇔≡⅔╡⁸ ⌐│

⌐╟╡ ⅜№╢⁹ ≢│⁸ ─ ≢ ↕╣√ 2030 ╕≢─ ─

─ ⅜ ↕╣≡™⌂™↓≤╩ ≤⇔√⁹ ╩ ◦☻♥ⱶ─

╩ ⇔√ ╩ ∆⌐№√╡⁸ ─ ≈≢№╢ ─ ─ ╩

℮⁹ 

≤⇔≡⁸ ◦☻♥ⱶ ⌐ ∆╢ ─ ≤ ─

⌐≈™≡ ⱷꜞ◌⁸▪≥▪ꜞꜝ♩☻כ○√⇔ ─ 6 ─ ╩ →╢⁹↓╣╠─

╟╡⁸ ⌐│ ◦☻♥ⱶ─ ⌐ ─ ⅜ ╠╣╢↓≤⅜ ╠

⅛≤⌂∫√⁹╕√⁸ ╩ ≤⇔√ ≢│⁸ ⌐ ╩♃כ♦─ ™≡⁸

─ ─ ╩ ⇔≡™╢⅜⁸ ꜠ⱬꜟ─ │ ╦╣≡™⌂™↓≤╩

≤⇔√⁹ ⌐⅔™≡⁸ ╩♃כ♦─ ™≡ ╩ ℮ ≤⇔≡⁸ ─

─ ╩ ∆╢↓≤⅜ ≤⌂╢↓≤⅜ →╠╣╢⁹∕⇔≡⁸ ╩ ≤⇔

≡ ─ ⌐ ∆╢ ╩ ═≡™╢ ╙ ≈⅛∫≡⌂™↓≤╙

≢№╢↓≤⅜ ⅛∫√⁹∕↓≢⁸ ─ │ ꜠ⱬꜟ─ ╩

∆╢ ╛∕─ ╩ ⌐⁸ ⅜ ╩ ∆↓≤⌐╟╢ ⌐ ∆╢

╩ ℮ ⌐№╢⁹ 

≢│⁸ 1741 ╩ ≤⇔√ 2008 ─◒꜡☻☿◒◦ꜛfi♦כ♃╩ ™

≡⁸ ⌐╟╢ ◦☻♥ⱶ─ ─ ┘ ↔≤─

─ ™╩ ⇔√⁹↕╠⌐⁸CO2─ ⌐ ∆╢ ⌐≈™≡ ╩

∫√⁹ 

─ ⁸ ─ ⌐╟╡ ◦☻♥ⱶ─ ╩ ⇔⁸1kW √

╡─ ╛ ⅜ ™╒≥ │ ⅝ↄ⌂╢↓≤⅜ ⌐ ↕

╣√⁹╕√⁸ ─ │ 1╩ ╢↓≤╙ ╠⅛⌐⌂∫√⁹ 

↓─ ╩ ╕ⅎ⁸ 3≈─ ╩ ℮⁹ 

  

ₒ з ⌐╟╢ ─ ₓ 

╟╡⁸ ─ ╩ 25.5 ⌐ ∆╣┌ ╙ ⅜ ↄ⌂╢↓

≤⅜ ↕╣√⁹⇔⅛⇔⁸ ╩ 25.5 ⌐ ⅝ →╢↓≤│ ─ ╩

╖╢≤ ⅜ ™↓≤⅜ ◄Ⱡ ⅛╠ ↕╣√⁹↓─ ╩ ↑⁸

≢│⁸ ─₈ ₉≢ ╘╠╣≡™╢ 2030 ─◄Ⱡꜟ◑כ ─

─ ─ ≢№╢ 1 2200 t -COϒ╩ ≤⇔⁸∕╣╩ ∆╢⌐ ⌂

◦☻♥ⱶ─ ╩ ╘⁸ ╩ √∆√╘─ ⇔™ ╩

∆╢⁹ 
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ₒ и-ч ⸗♦ꜟⱢ►☻ with PVₓ 

─ ⌐ ∫√ⱥ▪ꜞfi◓ ⌐╟╡⁸ ─ ╩ ∆╢≤⁸

─ ⅜ ⅛≈ ≢№╢≤ ⅎ╠╣╢⁹∕─√╘⁸ ⅜⁸

◦☻♥ⱶ─ ≤ ◄Ⱡꜟ◑כ ─ ≤⇔≡⸗♦ꜟⱢ►☻⌐

◦☻♥ⱶ╩ ⇔⁸ ─ ╕√│ ≡ ⅎהꜞⱨ◊כⱶ╩

⇔≡™╢ ⌐ ⇔≡⸗♦ꜟⱢ►☻─ ╩ ∆╢⁹ 

 

ₒ и- ii  PPAx  

⌂ ⅜ ≤⌂╢ ⌐ ∆╢ ╩ ∆╢↓≤╛ ◦☻♥ⱶ╩

⇔≡╙╠℮↓≤╩ ≤⇔≡⁸ ⅜ ⌐ ╖ ╣≡™⌂™╕√│ ⅜ ™

⌐ ≢ ⱤⱠꜟ╩ ⇔⁸∕─ ╩ ⇔≡╙╠℮ ╩ ⅎ╢⁹  
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 ◄Ⱡꜟ◑כ 
│◄Ⱡꜟ◑כ ─ ↄ╩ ⅛╠─ ⌐ ╢◄Ⱡꜟ◑כ ╩ ™≡⅔╡⁸

⌐ ⅝ↄ ⇔≡™╢⁹ │⁸ ┼─ │ 81.2 (

◄Ⱡꜟ◑כ ⱬ⁸⅜√∫№≢(☻כ ─ ⌐ ℮ ─ ⅝

⇔⌐╟∫≡ │↕╠⌐ ╕╡⁸2017 │ 87.4 ≤⌂∫≡™╢( 1)( ◄Ⱡꜟ

כ◑ ⁸2018)⁹⇔⅛⇔⁸ │ ⌐ ⅜№╡⁸ ╩ ↑≡™╣┌

∆╢ ≢╙№╢⁹∕─√╘⁸ ⌐ ⇔⌂™ ⇔√◄Ⱡꜟ◑כ

─ ⅜ ╘╠╣⁸ ⌐ ╦╢◄Ⱡꜟ◑כ ≤⇔≡ ↕╣≡™╢─⅜⁸

◄Ⱡꜟ◑⁹╢№≢כ 

  

 1 ─  

 
◄Ⱡꜟ◑כ ( 2010 2019)₈◄Ⱡꜟ◑כ ₉╟╡  

  

◄Ⱡꜟ◑⁸₈│≥כ◄Ⱡꜟ◑כ ⌐╟╢ ◄Ⱡꜟ◑כ ─

┘ ◄Ⱡꜟ◑כ ─ ┘ ◄Ⱡꜟ◑כ ─ ⌂ ─ ⌐ ∆╢

₉⌐⅔™≡⁸ ⁸ ∕─ ◄Ⱡꜟ◑כ ─℮∟⁸◄Ⱡꜟ◑כ ≤⇔≡

⌐ ∆╢↓≤⅜≢⅝╢≤ ╘╠╣╢╙─≤⇔≡ ≢ ╘╢╙─≤ ↕╣≡™╢

( ◄Ⱡꜟ◑כ ⁸2010)⁹ ⌐│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─

∕─ ─ ⌐ ∆╢ ⁸Ᵽ▬○ⱴ☻⅜ →╠╣╢⁹ 1 │ ◄Ⱡꜟ◑כ─

╩ ⇔≡™╢⁹ 
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 1 ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ   ◖☻♩( / Kw)  

  
 

⌐╟╡  
33.4- 38.3 ⅛╠ ╕≢ ⅜  

  
 

⌐╟╡  
9.9 - 17.3 ⅜ ⁸ ⌐  

   
19.1- 22( )  

10.6( )  

─ ⅝ ( )  

│ ( )  

 ─   9.2 - 11.6 ⅜ ╛ ⌐ ∆╢ 

Ᵽ▬○ⱴ☻   17.4- 32.2 ⌐│ ⅜  

◄Ⱡꜟ◑הכ (2014)₈NEDO ◄Ⱡꜟ◑כ 2

₉╟╡  
  

◄Ⱡꜟ◑כ─ ─ ≤⇔≡⁸◄Ⱡꜟ◑כ ─ ⁸ ⁸

─ ⅜ →╠╣╢( ⁸2014)⁹↓↓≢™℮ ≤│⁸ ─√

╘─ ─ ⁸ ─ ⁸ ─ ╩ ⇔≡™╢⁹╕√ ◄Ⱡꜟ◑⁸│כ

⌐ ╩ ⇔⌂™√╘⁸ ●☻─ ⌐ ∆╢⁹ ≢⁸

◄Ⱡꜟ◑כ╩ ∆╢√╘⌐│◖☻♩⅜ ≢№╢≤™℮ ⅜№╢⁹ 

≢│ ◄Ⱡꜟ◑כ╩ ∆╢√╘⌐⁸2018 ⌐ 5 ◄Ⱡꜟ◑כ

⅜ ↕╣√⁹↓─ ≢│⁸3E+S─ ─ ⁸ ≢ ⅜ ⌂ↄ⁸

⌐ ⇔√◄Ⱡꜟ◑כ ╩ ∆╢↓≤⅜ ↕╣≡™╢⁹3E≤│⁸ ⁸

⁸ ╩ ⇔≡⅔╡⁸S ≤│⁸ ╩ ∆╢⁹╕√⁸ ◄Ⱡꜟ◑

╩כ ™√ ◄Ⱡꜟ◑כ◦☻♥ⱶ─ │⁸ ⌐ ⌂≥⅛╠─ ⌐

⅜ ∂√ ≢╙⁸ ⌐⅔™≡ ─◄Ⱡꜟ◑כ ╩ ∆╢↓≤⌐ ∆╢╙─

≢№╢⁹↓─√╘⁸ ⌂≥≤ ╦∑≡ ⌐ ∆╢↓≤≢ ≤─ ╩ ╡≈

≈⁸◖☻♩ ⌐ ↑√ ╡ ╖╩ ╘╢↓≤≢ ╩ ⇔⌂⅜╠⁸ ⌂

─ ╩ ℮ ≤⌂∫≡™ↄ↓≤⅜ ↕╣╢( ◄Ⱡꜟ◑כ ⁸2018)⁹ 
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 ≤─  
 2017 ⌐⅔↑╢ ─ ◄Ⱡꜟ◑כ─ │ 16 ≢№╢⁹♪▬♠╛▬◑ꜞ

☻╩│∂╘≤∆╢ ≤ ∆╢≤⁸ ─ ◄Ⱡꜟ◑כ │ ™≤ ⅎ╢

( 2)⁹∕─ ≤⇔≡⁸ ◖☻♩⅜ ≢№╢↓≤⅜ →╠╣╢⁹╕√⁸ ≢│

◄Ⱡꜟ◑כ─ ⅜ ⌐ ↕╣≡╙ ≤ ≢ ⇔ ℮↓≤⅜ ≢№

╢⅜⁸ ≢№╢ ≢│↓─╟℮⌂ ╩≤╢↓≤⅜≢⅝∏⁸≥─╟℮⌂ ≢

◄Ⱡꜟ◑כ─ ╩ ⇔≡™ↄ⅛⅜ ⅝⌂ ≤⌂╢( ◄Ⱡꜟ◑כ ⁸2018)⁹ 

  

 2 ◄Ⱡꜟ◑כ (2017)  

 
◄Ⱡꜟ◑כ (2019)₈ ─ ◄Ⱡꜟ◑כ─ ≤ ─ ─

₉╟╡  

 

 ─  
 │ ─ ≢№╡⁸∕─ ─√╘⌐│ ≡─ ─ ∆╢

⅛≈ ─№╢ √⌂ ─ ⅜ ≢№╢⁹ 19

⌐╟╡⁸2020 ─ ●☻ ╩ ╗ ⌐≈™≡⁸

21 ⌐ ∫≡ ∆╢↓≤⅜ ╘╠╣≡™╢( ⁸

2015)⁹∕╣⌐ ⇔⁸ │₈ ─ (2015 7 17 )₉⌐⅔™≡⁸2020

─ ●☻ ⌐ ↑⁸◄Ⱡꜟ◑כⱵ♇◒☻≤ ⌂╙─⌐⌂╢╟℮⁸ ⁸

◖☻♩ ─ ⌂≥╩ ⌐ ⇔√ ↑─№╢ ה ╛ ─ ╖ →⌐╟╢

⌂ ╩ →≡™╢⁹ 2 │ ●☻ ─ 9 ╩ ╘╢◄Ⱡꜟ◑כ

─ ─ ╩ ⇔≡™╢⁹2030 ─ ─ ─ │ 9

2700 t - CO2≢№╢⅜⁸2013 ≢│ 12 3500 t - CO2⁸2018 ≢│ 10 5900

t - CO2≢№╡⁸ ─ │ ↕╣≡™⌂™⁹∕↓≢ ≢│⁸ ─√╘⌐

⌐ ╩ ≡√⁹∕─ │ ≢ ═╢⁹ 
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 2 ◄Ⱡꜟ◑כ ─ ─ ─  

 2013 ( t - CO2)  2015 ( t - CO2)  
2030 ─ ─ ─

( t - CO2)  

◄Ⱡꜟ◑כ CO2 1235 1059 927 

 463 398 401 

∕─  238 196 168 

 208 166 122 

 224 210 163 

◄Ⱡꜟ◑כ  103 89.4 73 

(2015)₈ ─ ₉⁸ (2018)₈2018 ( 30 )─

●☻ ( )₉╟╡  

 

  
 │◦ꜞ◖fi ⌂≥⌐ ⅜ √╢≤ ⅜ ∆╢ ╩ ⇔⁸ ─

◄Ⱡꜟ◑כ╩ ( )⌐╟╡ ⌐ ∆╢ ≢№╢( ◄

Ⱡꜟ◑כ ⁸2020)⁹ ─ ≤⇔≡⁸ ⌐ ╩ ⇔⌂™↓≤⁸

⌐╟∫≡ ⅜ ↕╣╢↓≤⅜ →╠╣⁸↓╣╠│◄Ⱡꜟ◑כ ⅜ ≢№╢

↓≤⌐ ∆╢⁹ ⅎ≡⁸ │ ∆╢ ⌐ ⌂ↄ ⅜╒╓ ≢№

╢≤™℮ ╙№╡⁸↓╣⌐╟╡ ☻Ɑכ☻╩ ≢⅝╢∞↑≢│⌂ↄ⁸

⅛╠ ⌂ ◦☻♥ⱶ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 ─↓≤⅛╠⁸ ◄Ⱡꜟ◑כ─ ╩ ↕∑╢√╘⌐ ╩ ↕

∑╢═⅝≢№╢≤ ⅎ╢⁹ 

  

 ◦☻♥ⱶה ◦☻♥ⱶ 
│ ◦☻♥ⱶ≤ ◦☻♥ⱶ⌐ ∆╢↓≤⅜

≢⅝╢⁹ ◦☻♥ⱶ│⁸◦☻♥ⱶ ⅜ 10kW ≢⁸ⱴfi◦ꜛfi─ ╛

─ ⌐ ↕╣╢ ⌂╙─⅛╠⁸ ™ ╩ ⇔√ ⌂╙─⅜№╢⁹

╕√⁸ ⇔√ ╩ ≡ ≢⅝╢₈ ₉⅜ ↕╣⁸ ╕√│ ≤

⇔≡ ╩ ╢↓≤⅜ ≢№╢⁹ ⁸ ◦☻♥ⱶ│⁸10kW ─◦☻

♥ⱶ ≢⁸ ⌐ ─ ⌐ ↕╣≡™╢⁹ ≢ ⇔√ ╩ ⇔⁸

∫√ ╩ ∆╢↓≤⅜≢⅝╢₈ ₉⅜ ↕╣⁸ ⅛╠─

╩ ⅎ╢↓≤⌐╟╡⁸ ─ ⌐≈⌂⅜╢⁹ 

≢│ ◦☻♥ⱶ⌐ ╩ ≡╢⁹∕─ ≤⇔≡⁸ ⇔√╟℮⌐⁸

─ ╩ ≢⅝╢↓≤⅜ →╠╣╢⁹ ⌐⁸ ─ ⅜ →╠╣╢⁹

◄Ⱡꜟ◑כ⌐╟╢ ⅜ ⅎ≡╙⁸ ─ ≢│ ⌐ ⅜№╢⁹∕

⇔≡⁸ ⅝ ⅜⌂ↄ⌂∫√ ⁸ ⌐ ∂≡ √⌂ ╩ ╡⁸ ⅎ√ ─

≢ ╩ ℮⅜⁸ ⇔ↄ ╩ ╢⌐│⁸ ↄ─◖☻♩╛ ≤™∫√ ⅜ ⇔

≡⇔╕℮( ◄Ⱡꜟ◑כ ⁸2017)⁹↓─╟℮⌂ ⌐╟╡⁸ ◦☻♥ⱶ

≢ ⇔√ ╩ ⌐ ∆╢↓≤│≢⅝⌂™⁹⇔⅛⇔⁸

(2016)⌐╟╢≤⁸ ◦☻♥ⱶ│ ⌐ ⅝╩ ↄ√╘⁸ ─

⌐⌂╢⁹∕─√╘⁸ ─ ╩ ↑╢↓≤⌂ↄ ∆╢↓≤⅜≢⅝╢⁹ 
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 ◦☻♥ⱶ ─  
↓↓≢│⁸ ⅜ ◦☻♥ⱶ ─ ≤⌂∫≡™╢─⅛⌐≈™≡

⅜ ∫√▪fi◔כ♩ ╩ ⌐ ∆╢⁹↓─▪fi◔כ♩ │ 2014 10 3

2014 10 6 ⌐ ∆╢ ⌐ ╩ ⇔≡™⌂™⅜

2⁸כ♃♬⸗╢№─ 3 ⌐ ╩ ╩3כ♃♬⸗√⇔ ⌐ ╦╣√⁹∕─

⁸ ⁸∟℮─כ♃♬⸗─ ◦☻♥ⱶ─ ╩ ⇔√⅜ ⌐

╖ ╣≡™⌂⅛∫√ ≤⇔≡⁸ ─√╘─ ⅜ ™↓≤⅜ 90.9 ≤ ╙ ↄ⌂∫

≡™╢( 3)⁹╕√⁸ ≢ ◦☻♥ⱶ╩ ⅜כ♃♬⸗√∫⅛⌂⇔

⇔⌂⅛∫√ ≤⇔≡⁸ ─√╘─ ⅜ ™↓≤⅜ 72.1 ≤ ╙ ↄ⌂∫≡™╢

( 4)⁹ ─↓≤⅛╠⁸ ⁸ ⌐⅛⅛╦╠∏ ◦☻♥ⱶ─

⅜⁸ ─ →⌐⌂╢↓≤⅜╦⅛╢⁹ ⌐↓─▪fi◔כ♩ ⅜ ╦╣√ 2014

≢│ ─◦☻♥ⱶ 4│ 1kW √╡ 38.5 ≢№∫√( ◄Ⱡꜟ◑

כ ⁸2019)⁹ 

  

 
2 ≤⇔≡ ⁸ ─ ╖ ╦∑≢ ⌡ ⌐ ∆╢↓≤╩ ⇔≡™╢( ⁸2014)⁹ 
3 ⁸ ─ ╖ ╦∑≢ ⌐ ╩ ∆╢↓≤⅜ ≢№∫√√╘⁸ ≤⇔≡⁸ ≢

⇔≡ 3 ─ 1 ╩כ♃♬⸗≈∏ ∆╢≤≤╙⌐⁸≥─ ─ ⁸≥─ ─ ╙ ─ 10% ≤⌂╢

↓≤╩ ⌐ ⇔≡™╢( ⁸2014)⁹ 
4 ₈ ≥₉ꜟכꜙ☺⸗ ┌╣╢₈▬fiⱣ₉₈♃כ∕─ ─ ₉⁸⌂╠┘⌐₈ ⌐ ╢ ₉≢ ↕

╣╢ ( ⁸2014)⁹ 
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 3 ◦☻♥ⱶ ⌐ ╖ ╣≡™⌂⅛∫√ ⌐ ∆╢ 

▪fi◔כ♩ ( )  

 
(2015)₈ ⌐ ∆╢ ↑▪fi◔כ♩ ה ₉╟╡  

 

 

 

 4 ◦☻♥ⱶ─ ╩⇔⌂⅛∫√ ⌐ ∆╢ 

▪fi◔כ♩ ( )  

 
(2015)₈ ⌐ ∆╢ ↑▪fi◔כ♩ ה ₉╟╡  

(N=1036) 

( N=548) 
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 ◦☻♥ⱶ─  
  
≢│⁸ ◦☻♥ⱶ╩ ↕∑╢√╘⌐ ╩ ∫≡™╢⁹

⌐│ 2 №╡⁸∕─ 1≈⌐ ( Feed In Ta r iff ⁸ FIT)

⅜№╢⁹FIT ≤│⁸ ◄Ⱡꜟ◑כ≢ ⇔√ ╩ ⅜ ≢

™ ╡⁸ ⅜ ™ ╢ ─ ╩ ─ ⅛╠ ◄Ⱡꜟ◑כ

≤⇔≡ ╘≡ ◄Ⱡꜟ◑כ─ ╩ ∆╢ ≢№╢( ◄Ⱡꜟ◑כ

⁸2020)⁹╕√⁸ ◄Ⱡꜟ◑כ │∆═≡─ ⅜ ⇔⁸

│ ⌐ ⇔≡ ↕╣╢⁹∕⇔≡⁸ ◄Ⱡꜟ◑כ

─ │⁸ ⌐⅔↑╢ ◄Ⱡꜟ◑כ─ ╩ ╩╙≤⌐ ⇔⁸

⅜ ∆╢⁹ ⅜ ⌐ √╣√↓≤⌐╟╡⁸ ⌂ ─ ⇔⅜

∟⁸ ─ ╩ ∆╢↓≤⅜ ⌐⌂∫√⁹⇔⅛⇔⁸ ◄

Ⱡꜟ◑כ │ ₁ ↄ⌂╡( 5)⁸ ─ ⅜ ⇔√√╘⁸↓─

│ 2019 11 ⁸10 ─ ╩ ∆╢⁹ ─ ≤⇔≡⁸

╙⇔ↄ│ ⌐ ⇔ ה ≢ ╩ ∆╢↓≤⅜ →╠╣

╢⁹ 

 

 5 ◄Ⱡꜟ◑כ ─  

 
(2020)₈ ◄Ⱡꜟ◑כ ₉╟╡  

 

   
⌐ ◦☻♥ⱶ─ ≤⇔≡ ╦╣≡™╢ ⌐≈™≡

∆╢⁹ ─ │⁸ ╩ ⇔⁸ ─ ╩ ∆╢↓≤≢№╡⁸

⌐│ 2 №╢⁹ 

1 ≈ │⁸ ─ ≢№╢⁹2009 ─ FIT ≤ ⌐₈
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₉⅜ ↕╣√⁹⇔⅛⇔⁸◦☻♥ⱶ ⅜ ⇔⁸ ─ ⅜

╪∞↓≤⌐╟╡⁸ │ 2014 ⌐ ↕╣√⁹ 

2 ≈ │⁸ ⌐╟╢ ≢№╢⁹ ⌐╟╢ ⌐│⁸

⅛╠─╙─≤ ⅛╠─╙─⅜№╢⅜⁸ ─ │ ↔≤⌐ ⌂╢
5⁹ ⅎ┌⁸ ≢│⁸ ◦☻♥ⱶ ⅜№╡⁸

─ │ 1kW √╡ 2 ≢ 10 ╩ ≤⇔≡™╢⁹╕√⁸ ≢│ ה

◄Ⱡꜟ◑הכ ◄Ⱡꜟ◑כ ⅜№╡⁸1kW √╡ 10 ≢ 35

╩ ≤⇔≡™╢⁹↓─╟℮⌐⁸ ⌐╟∫≡ ─ │ ⌂╢⅜⁸ ─

⅜ ⇔√√╘⁸ │ ─ ─╖⅜ ╦╣≡™╢⁹ 

≢│⁸↓─ ⅜ ∫≡™╢ ⌐ ╩ ≡≡ ╩ ℮⁹FIT ╛

⌐╟╢ ≤ ⌂╡⁸ ⌐╟╢ │⁸ ⌐╟∫≡ ─ ─

⁸ ⅜ ⌂╡⁸ ⌂ ⅜ ⇔≡™╢≤ ⅎ╠╣╢↓≤⅜ ≤⇔≡

→╠╣╢⁹↓─╟℮⌂ ≢│⁸ ─ ─ ╡ ↑⁸ ─ ⌐ ∆╢

╛▪►♩◌ⱶ⌐ ╩ ⅎ╢ ╩◖fi♩꜡כꜟ∆╢↓≤≢ ─ ╩ ∆

╢↓≤⅜≢⅝╢⁹ 

 

3  ◦☻♥ⱶ─  
 ─  

 6│ 1998 ⅛╠ 2018 ─ ◦☻♥ⱶ─ ╩ ⇔≡

⅔╡⁸∕─ │ ⅜╡≢№╢╙──⁸ ─ │ ₁ ┘ ╪≢™╢⁹

⌐FIT⅜ ↕╣√ 2012 ≢│⁸426868 ≢№∫√⅜⁸2018 ≢│ 83430 ≢№╡⁸2012

─ 20 ─ ≤⌂∫≡™╢⁹ 

 

 6 ◦☻♥ⱶ  

 
(2019)₈ ─ ≤ ─ ₉╟╡  

 
5 ╩ ⇔≡™╢ ┘ 1kW √╡─ ⁸ ─ ╩ 1⌐ ∆⁹ 
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 2008 ≤ 2013 ─ ─   

7│⁸ ─ ─ ─ 2008 ≤ 2013 ─ ◦☻♥ⱶ

─ ─ ─ ≤ ─ 95 ( ±1.96SE)╩ ∆ ╩ ⇔≡

™╢⁹ №╡─ ─ │ 1350.43⁸95 │ 1127.96 1572.91≢№╢⁹

≢ ⌂⇔─ ─ │ 424.63⁸95 │ 377.77 471.48≢№╢⁹

─ 95 ⌐│ ⇔√ │⌂ↄ⁸ ─ ⌐╟∫≡ ⌐│ ⅜№

╡⁸ ⅜№╢ ─ ⅜ ◦☻♥ⱶ─ ⅜ ™≤™℮↓

≤⅜╦⅛╢⁹ 

 ╕√⁸ ◦☻♥ⱶ─ ─ ≤ ─ ─ ╩╖╢≤

⅜ ⅜╡⌐⌂∫≡™╢↓≤⅛╠⁸ ◦☻♥ⱶ─ ≤ ─

⌐│ ⅜№╢↓≤⅜ ↕╣╢( 8⁸9)⁹ 

 

 7 ─ ─ ◦☻♥ⱶ─ ─ 

─ (2008 2013ה )  

 
(2008,2013)₈ ה ₉⁸  ◄Ⱡꜟ◑כ

(2008)₈ ⌐ ∆╢ ₉╟╡  
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 8 ◦☻♥ⱶ─ ─ ≤ ─  

 
( 2008,2013)₈ ה ₉⁸  ◄Ⱡꜟ◑כ

( 2008)₈ ⌐ ∆╢ ₉╟╡  

 

 

 9 ◦☻♥ⱶ─ ─ ≤ 1kW √╡─ ─  

 
( 2008,2013)₈ ה ₉⁸  ◄Ⱡꜟ◑כ

( 2008)₈ ⌐ ∆╢ ₉╟╡  
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1 ≢ ⇔√╟℮⌐⁸ ─ ≢│ ⌐ ∆╢◄Ⱡꜟ◑כ ╩

™≡™╢⁹ ⇔√◄Ⱡꜟ◑כ ╩ ∆╢√╘⌐│ ◄Ⱡꜟ◑כ─ ⌐

╟╢◄Ⱡꜟ◑כ ─ ⅜ ╘╠╣╢⅜⁸ │ ─ ≤ ═⁸ ◄Ⱡꜟ

─כ◑ ⅜ ™⁹∕↓≢ ◄Ⱡꜟ◑כ─ ╩ →╢√╘⌐ ⌐

⇔⁸ ─ ⅛╠ ◦☻♥ⱶ⌐ ╩ ≡√⁹⇔⅛⇔⁸2012

⁸ ◦☻♥ⱶ─ │ ⌐№╢⁹∕─ ─ 1≈≤⇔

≡ ⌐╟╢▪fi◔כ♩ ( 3⁸4)⅛╠ ◦☻♥ⱶ─ ⅜

─ →⌐⌂╢↓≤⅜ ⅎ╠╣╢⁹∕↓≢ ≢│ ─ ╩ ≤∆╢

⌐ ╩ ≡√⁹ 3 ≢ ⇔√╟℮⌐⁸ ≤ ◦☻♥ⱶ─ ⌐

│ ⅜№╢≤ ⅎ╠╣╢( 7 9)⁹⇔⅛⇔⁸ ⅜ ◦☻♥ⱶ

─ ⌐ ⅎ╢ ┘∕─ │ ╠⅛≤⌂∫≡™⌂™⁹ 

≢│⁸ ─ ≢ ↕╣√ 2030 ╕≢─ ─ ─ ⅜ ↕

╣≡™⌂™↓≤╩ ≤⇔⁸ ◦☻♥ⱶ╩ ↕∑╢↓≤⌐╟∫≡

─ ╩ ∆⁹∕↓≢⁸ ◦☻♥ⱶ─ ⌐ ∆╢ ─

─ ╩ ⇔⁸ ◦☻♥ⱶ─ ╩ ∆╢ ─ ╩ ℮⁹

⌂⅔⁸ ◦☻♥ⱶ│ 2─ ≢│ ⌐ ╕╣╢⁹ 
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 ─  

 ─  
◦☻♥ⱶ─ ─ ≤∕─ ─ ⌐ ∆╢ ≤⇔≡

─ ⅜ ⱷꜞ◌⁸▪≥▪ꜞꜝ♩☻כ○╢™≢╪ ─ ╩ ∆╢⁹ 

 

─▪ꜞꜝ♩☻כ○   
─▪ꜞꜝ♩☻כ○ ⌂ ≤⇔≡⁸Best, Burke, and Nishitateno( 2019)⅜№╢⁹

Best et al. (2019)≢│⁸ ◦☻♥ⱶ─ ⌐ ⇔≡ ◄Ⱡꜟ◑כ☻

)ⱶכ◐ ⁸SRES)─ ╩ ∆╢↓≤╩ ≤⇔≡™╢⁹SRES─ ⌐│⁸2001

≢▪ꜞꜝ♩☻כ○╠⅛ ╕∫√ ◄Ⱡꜟ◑כ ( RET)⅜№╡⁸2010 ╕≢⌐

◄Ⱡꜟ◑כ─ ╩ 9500GW⌐∆╢↓≤╩ ≤⇔√⁹∕─ ⁸2011 ⌐RET│

◄Ⱡꜟ◑כ ( LRET)≤ SRES⌐ ⅛╣√⁹∕─ ≢╙ SRES│

◦☻♥ⱶ─ ⌐ ⇔⁸ ─ ⌂◄Ⱡꜟ◑כ ≤⌂∫≡™╢⁹ ≢

│⁸ ≤⇔≡ ◦☻♥ⱶ─ ⁸ ≤⇔≡ ╛

◦☻♥ⱶ─ ⁸ ⌂≥╩ ™≡⁸ ╩ ∫≡™╢⁹ ─ ⁸SRES

⌐│ ⅜ ⇔⁸ ™ ╩ ↑≤∫≡™╢ ─ ⅜ ∏⇔╙ ™≤

│ ╠⌂™≤ ═╠╣≡⅔╡⁸ ─ ╩ ∆╢↓≤⅜ ≤⌂╢≤⇔≡™╢⁹ ─○

─▪ꜞꜝ♩☻כ ≢│⁸ ◦☻♥ⱶ─ ⌐ ∆╢ ─ │

╒≤╪≥ ╦╣≡™⌂™⅜⁸ ≢│⁸13 ─ ╩ ≈ ◦☻♥ⱶ─ │⁸

1kWh─ ⅛╠ 0.001♩fi─ ╩ ∆╢√╘⌐ 36 ♪ꜟ─ ⅜

≢№╡⁸20 ─ ╩ ≈ ◦☻♥ⱶ─ │ 23 ♪ꜟ─ ⅜ ≢№╢

≤⇔≡™╢⁹ 

 

 ▪ⱷꜞ◌─  
▪ⱷꜞ◌╩ ≤⇔√ ≤⇔≡⁸Crago and Chernayakhovisky(2016)≤ Hughes and 

Podolefsky( 2015)⁸Gillingham and Tsvetanov ( 2018)⅜ →╠╣╢⁹ 

Crago et al. ( 2016)≢│⁸▪ⱷꜞ◌─ ≢─ ▬fi☿fi♥▫Ⱪ─ ⌐≈™

≡ ∂≡⅔╡⁸2005 ⅛╠ 2012 ─ 13 300 ─ ◦☻♥ⱶ─ ⌐

∆╢ ╛ ⁸ ─ⱤⱠꜟ♦כ♃╩ ™≡™╢⁹↓╣╠─ ╩

≤ ─ 2 ≈⌐ ╛ꜟ♦⸗♩♇ⱦכ♩⁸⇔ ╩ ™√ ⅜

╦╣≡™╢⁹ ─ ⁸ ▬fi☿fi♥▫Ⱪ≤⇔≡ꜞⱬכ♩ 6⅜ ⌐ ≢№

╡⁸1W √╡ 1 ♪ꜟ─ꜞⱬכ♩≢ 47%╙─ ◦☻♥ⱶ─ ⅜ ╗≤ ↕╣≡

™╢⁹ ⁸ ▬fi☿fi♥▫Ⱪ─ ≢│⁸ ╛ ─ ⁸

─Ɫ▬Ⱪꜞ♇♪ ─ ⅜ ◦☻♥ⱶ─ ⌐ ⅎ╢ ≤⇔≡ ⅝™↓≤⅜

↕╣≡™╢⁹ 

 
6 ╡ ⅜ ™ ⌐ ─ ╩ ∆↓≤⁹↓╣│⁸ ─ ™ ⌐ ╠╣╢( Business Dictionary ⁸

)⁹ 
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Hughes et al. (2015)≢│⁸◌ꜞⱨ◊ꜟ♬▪הכꜝכ♁ה▬♬◦▪♥▫Ⱪ( ⁸CSI)7─

╩ ⇔⌂⅜╠⁸ ™ꜞⱬכ♩─ ╩ ∂≡™╢⁹2007 ⅛╠ 2012 ─◌ꜞⱨ

◊ꜟ♬▪ ─ ◦☻♥ⱶ─ ╩♃כ♦ ™≡⁸ ™ꜞⱬכ♩≤ ◦

☻♥ⱶ ─ ╩ ⇔≡™╢⁹∕─ ⁸400 ⅛╠ 500 ♪ꜟ─ꜞⱬכ♩─ ⌐╟

╡⁸ ◦☻♥ⱶ─ │ 10 ∆╢≤⇔≡™╢⁹ ⁸ꜞⱬכ♩⅜ ⅛∫√

⁸ 53 ─ ⌐ ⅜╢↓≤⅜ ╠⅛⌐⌂∫√⁹╕√⁸CSI ─

◦☻♥ⱶ─ ⌐╟╢ ≤⇔≡⁸1kWh √╡ 0.06 ♪ꜟ─ ◦☻♥ⱶ

≢⁸ ╩ 1♩fi √╡ 130♪ꜟ⅛╠ 196♪ꜟ ∆╢↓≤⅜≢⅝╢≤⇔

≡™╢⁹ 

Gillingham  et al. ( 2018)≢│⁸ ╩ ∆╢ ─ ⌐ ∆╢√╘─ ⇔™

▪ⱪ꜡כ♅╩ ⇔⁸∕─▪ⱪ꜡כ♅╩ ⇔≡ ◦☻♥ⱶ─ ╩⸗♦

ꜟ ∆╢↓≤╩ ≤⇔≡ ╩ ∫≡™╢⁹↓─ ≢│⁸ⱳ▪♁fiⱢכ♪ꜟ╩▪ⱪ꜡

♅כ ≤⇔≡⁸ ◦☻♥ⱶ─ ╩ ⇔√ ⁸ ─ ⅜

- 0.65 ≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹↓╣⌐╟╡⁸1W⌐≈⅝ 1 ♪ꜟ─◦☻♥ⱶ ─

⌐╟╡⁸127 ⅜ ∆╢↓≤⅜ ⅛∫√⁹ ≢│⁸25 ─ ╩ ≈

◦☻♥ⱶ─ ⁸1kWh ─ ⅛╠ 0.000258♩fi─ ╩ ∆╢√

╘⌐ 364♪ꜟ─ ⅜ ≢№╢≤⇔≡™╢⁹ 

 

 ─  
≢ ╦╣√ ⌐ ∆╢ ≤⇔≡⁸ ( 2009)≤ ( 2012)⌂≥⅜ →╠

╣╢⁹ 

( 2009)≢│⁸ ◦☻♥ⱶ─ ⌐ ╢ ─ ─ ╩

⌐ ∆╢↓≤╩ ≤⇔⁸ ╩ ™≡⁸ ⅜ ↕╣⌂⅛∫√ ╩◦

Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤⌐╟╡⁸ ─ ╩ ⇔≡™╢⁹1997 ⅛╠ 2007

╕≢─ ꜠ⱬꜟ≢─ ╛ ♃כ♦ ╩ ™≡⁸ ◦☻♥ⱶ─

ה ╩ ™≡ ╩ ∫≡™╢⁹∕─ ⁸1997 ⅛╠ 2005 ─ ≢

⅜№╢ ─ ◦☻♥ⱶ │⁸ ⅜⌂™ ≤ ⇔≡ 2 ⌐ ⇔

√↓≤⅜ ╠⅛⌐⌂∫√⁹╕√⁸ ⅜ ↕╣√↓≤⌐╟╡⁸ ─

│ ⇔≡ 1.1% ⇔√≤⇔≡™╢⁹ 

( 2012)≢│⁸ ◦☻♥ⱶ─ ╩ ≤⇔⁸1996 ⅛╠ ⅜ ⇔

≡⅝√ ◦☻♥ⱶ ⌐≈™≡⁸ ↔≤⌐

─ ה ◦☻♥ⱶ ─ ╩ ™≡⁸ ─ ╛

─ ┼─№≡│╘⁸∕⇔≡⁸ ◦☻♥ⱶ─ ⸗♦ꜟ⌐ ≠ↄ ◦

Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡™╢⁹∕─ ⁸ ⅜ ╩ ∆╢↓≤≢⁸

─ ╛ ─ ◦☻♥ⱶ ─ ⌐ ∆╢↓≤⅜ ⅛∫√⁹ 

↓╣╠─ ⌐╟╡⁸ ⌐╟╢ ╩ ∂≡⁸ ⌐│ ◦☻♥

ⱶ─ ⌐ ─ ⅜№╢↓≤│ ╠⅛≢№╢⁹  

 
7 2006 ⌐◌ꜞⱨ◊ꜟ♬▪ ⌐╟∫≡ ↕╣⁸2016 ╕≢⌐ ≢ 3000MW─ ◦☻♥ⱶ

╩ ≤⇔√( JETRO⁸2009)⁹ 
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 ─ ≠↑ 
≢ ─◌ꜞⱷ▪╛▪ꜞꜝ♩☻כ○√⇔ ≢│⁸ ─ ╛ ⁸ ─

╛ ╩♃כ♦─ ™≡ ╩ ™⁸⅛≈ ◦☻♥ⱶ─ ⅜≥─

─ ⌐≈⌂⅜╢─⅛╩ ⇔≡™╢⁹╕√⁸ ╩ ≤⇔√ ≢│⁸ ⌐

╩♃כ♦─ ™≡⁸ ─ ─ ╩ ⇔≡™╢⁹⇔⅛⇔⁸ ꜠ⱬ

ꜟ─ │ ╦╣≡™⌂™⁹ ≢│ ⌐ ╩ ≡╢ ≤⇔≡⁸

─ ─ 8╩ ∆╢↓≤⅜ ≤⌂╢↓≤╩ →╢⁹∕⇔≡⁸ ╩ ≤⇔

≡⁸ ─ ⌐ ∆╢ ╩ ═≡™╢ ╙ ≈⅛∫≡⌂™⁹ 

 ╟∫≡⁸ ─ ≤⇔≡⁸ ─ 2≈╩ →╢⁹ 

1≈ │⁸ ꜠ⱬꜟ─ ◦☻♥ⱶ─ ╩ ∆╢ ≢№╢⁹ 

⌐│ ─ 2≈─ ╩ ∫√⁹ 

 

ᵑ ⌐╟╢ ◦☻♥ⱶ─ ─ ╩ ∆╢√╘

─ ☻◖▪ⱴ♇♅fi◓ ╩ ™√  

ᵒ ─ ↔≤─ ╩ ∆╢√╘─ ╩ ™√  

 

2≈ │⁸ ᵑ≤ ᵒ─ ╩ ⌐⁸ ⅜ ╩ ∆↓≤⌐╟╢

⌐ ∆╢ ╩ ℮ ≢№╢⁹ 

  

 
8 ⅎ┌⁸ ─ ≤ ≢│ ⁸ ⌐ ◦☻♥ⱶ─ ⌐ ╩ ⅎ╢

⌐ ™⅜№╢⅜⁸ ╩♃כ♦─ ™≡ ╩ ℮ ⁸∕─ ™╩ ∆╢↓≤⅜≢⅝⌂™⁹ 
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4   

 ─  
7 9╟╡⁸ ─ ה ≤ ◦☻♥ⱶ─ ⌐│ ⅜№╢

↓≤⅜ ↕╣√⁹╕√⁸ ꜠ⱬꜟ─ ─ ⅜ ╦╣≡™⌂™↓

≤⅛╠⁸ ⌐╟∫≡ ↕╣╢ ─ ┘⁸CO2─ ⌐ ∆╢

⌐≈™≡ ╩ ℮⁹∕↓≢ ─ 4≈─ ╩ ≡√⁹ 

 

1 ─ (♄Ⱶכ)│ ◦☻♥ⱶ─ ╩ ↕∑╢ 

2 1kW √╡ ⅜ ™╒≥ │ ⅝ↄ⌂╢ 

3 ⅜ ™╒≥ │ ⅝ↄ⌂╢ 

4 ─ │ 1╩ ╢ 

 

 1─  
≢│⁸ 1₈ ─ (♄Ⱶכ)│ ◦☻♥ⱶ─ ╩ ↕

∑╢₉╩ ∆╢⁹ 

 

 ─ ╖ 
 ─ ─ │⁸ 1741 9╩ ⌐ 2008 ─◒꜡☻☿◒◦ꜛfi♦כ

♃╩ ™≡ ℮⁹ ≢№╣┌ ↔≤─ ≥♃כ♦ ◦☻♥ⱶ─

╩♃כ♦─ ™≡ⱤⱠꜟ♦כ♃ ╩ ℮─⅜ ⅜♃כ♦⁸⅜╢№│≢

≢№╢ ⅜ ╠╣≡™╢√╘10⁸◒꜡☻☿◒◦ꜛfi♦כ♃╩ ™√ ≤⌂∫√⁹

⌐ ∆╢ │ ◄Ⱡꜟ◑כ ⌐╟∫≡ 2008 ⌐ ╦╣≡⅔╡⁸

⌐ ─₈ ה ₉⌐╟╡ ◦☻♥ⱶ─ ⅜

↕╣≡™╢√╘⁸ ╩ 2008 ⌐ ⇔√⁹⇔⅛⇔⁸ ─ ≢│

─ ╩ ∆╢─⅜ ≢№╢↓≤⅛╠⁸2008 ⅛╠ 2013 11╕≢─ 5

─ ─ ╩▪►♩◌ⱶ≤∆╢⁹╕√⁸ ∆╢꜡☺☻♥▫♇◒ ─

⌐ ⇔≡ 2008 ⅜♃כ♦─ ≢⅝⌂⅛∫√╙─│ ─ ╩♃כ♦─ ⇔

≡™╢⁹ 

 ─ ⌐│⁸ ─ ⁸ ─ ╩ ∆╢≤ ⅎ╠╣

╢ ─ ╩ ╡ ↄ√╘⁸ ☻◖▪ⱴ♇♅fi◓ ╩ ™╢⁹ 

 

 
9 ─ ( e- Stat) ╟╡ ⁸│♃כ♦√⇔ ─ ⌐ ╦╠∏ ─ ≢ ↕╣╢√

╘⁸2020 ─ ⁸ ⁸ (꜡◦▪ ⅜ ⇔≡™╢ 6 ╩ ↄ)⁸ ─ ≢№╢ 1741

╩ ≤⇔≡™╢⁹ 
10 │ 2008 ┘ 2011 ⁸ ◦☻♥ⱶ─ ⌐≈™≡│ 2008 ⁸2013 ⁸2018 ⅜╖─♃כ♦─

≢№╢⁹ 
ה 11 │ 5 ↔≤⌐ ╦╣⁸2008 ─ ─ ⅜ 2013 ≢№╢√╘⁹⌂⅔⁸ ◦

☻♥ⱶ╩ ⇔√ │ 2008 ⅛╠ ⅜ ↕╣⁸2008 ⁸2013 ⁸2018 ⅜♃כ♦─ ≢№

╢⅜⁸ ⌂ ─♃כ♦ ≤─ ⌡ ™≢ 2008 2013 ─ ─ ╩▪►♩◌ⱶ≤⇔

≡ ⇔√⁹ 
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 ⌐⅔↑╢ ─ ™ 
 ─▪►♩◌ⱶ≤⇔≡ ⇔√₈ ◦☻♥ⱶ ─ ₉

⌐│ 40%─ ⅜ ∆╢⁹ ⌐ ⇔≡ ♄Ⱶכ( ╩(0=╡№♃כ♦1⁸=

⇔ ─ ≤─ ╩ ⇔√≤↓╤⁸ ≤ ♄Ⱶכ─ ⅜- 0.46 ≢

№╡⁸ ─ ↕™ ╒≥▪►♩◌ⱶ⌐≈™≡ ─ ⅜ ™↓≤⅜

↕╣√⁹↓─↓≤⅛╠ ⱷ◌♬☼ⱶ│ MAR12≢№╢≤ ↕╣╢⁹MAR─ ⌐ ⇔≡⁸

⌂ ≢№╢ꜞ☻♩꞉▬☼ ╛Ɑ▪꞉▬☼ ╩ ℮≤ ⌐Ᵽ▬▪☻⅜⅛⅛

╢↓≤⅜ ╠╣≡⅔╡⁸ │ ⌐╟╢ ⅜ ↕╣╢⁹⇔⅛⇔⁸ ⁸

(2017)≢│⁸ ─ ⌐ ╡ꜞ☻♩꞉▬☼ ⌐╟╢ ╩ ∫√ ╙

⌐ ╡│ ⇔⌂™≤↕╣≡™╢⁹∕─√╘⁸ ≢│ ≡─ ─ ⅜ ╠╣√

─╖╩ ⌐ ╩ ℮⁹ 

 ⌂⅔⁸ ⌐ ⇔≡╙™ↄ≈⅛─ ⌐ ─ ⅜ ↕╣√√╘⁸ 6 ⌐

⌐╟╢ ╩⇔√ ─ ╩ ⌐ ⇔≡™╢⁹ 

 

 ⸗♦ꜟ 
 ╕∏⁸ ─꜡☺♇♩⸗♦ꜟ╩ ™≡ ☻◖▪╩ ∆╢⁹ 

 

ὖὶÙ ρ
ρ

ρ ÅØÐ ‍ В ‍ὼ
 

 

ώ ♄Ⱶכ 

ὼ  

ὼ  

Ø  

ὼ  

ὼ №╡  

ὼ ♄Ⱶכ 

ὼ  

ὼ  

ὼ ρ √╡  

ὼ ↔╖─ꜞ◘▬◒ꜟ   

 

 ⌐⁸2008 ≢ ╩ ⇔≡™╢ ≤⁸∕╣⌐ ╙ ™ ☻◖▪╩

∟⁸⅛≈ ╩ ⇔≡™⌂™ ╩ⱴ♇♅fi◓⇔⁸ ≤ ≢

─ ⅜ ↕╣≡™╢↓≤╩ ∆╢⁹ⱴ♇♅fi◓ ⌐ ⇔≡│⁸ ≢│ ╩

⇔≡™╢ ⅜ 231⌐ ⇔⁸ ⇔≡™⌂™ ⅜ 1510≤⁸ ≤

⌐ ╕╣╢ ⌐ ⅝⌂ ⅜№╢√╘⁸ ( 2015)≢ ─ⱴ♇♅fi◓ ⅜

™ ⌐ ↕╣≡™╢ 1:3 ─ ⱴ♇♅fi◓╩ ™⁸ ⌐⅔↑╢

( ATE)⁸ ⌐⅔↑╢ ( ATT)⁸ ⌐⅔↑╢ ( ATU)╩

∆╢⁹ 

 

 
12 MAR(Missing At Random)≤│⁸ ⅜ ╩♃כ♦ ≤⇔√ ⌐ ⌐ ⇔≡™╢ ╩ ∆⁹ 
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 ☻◖▪╩ ∆╢⌐№√∫≡⁸ ─ ⌐ ╩ ╓∆≤ ⅎ╠╣╢

≤⇔≡ ─ ╩ ⇔√⁹ 

 

ה  

─ │ ─ ╩ ╖≡ ↕╣╢≤ ⅎ╠╣╢√╘⁸ │

─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

ה  

Ɽ♫♁♬♇◒ ⱱכⱶⱭ₈☺כ╟ↄ№╢↔ ₉⌐╟╢≤⁸ ◦☻♥ⱶ│

⅜ ™╒≥ ⅜ ⅝ↄ⁸ ⌐⌂╢≤ ⅜ ∆╢⁹ ─ ™

≢│ ╩ ∆ ≢ ⌐╟╢ ⇔⅜ ≢№╢≤ ⅎ╠╣╢√╘⁸ ─

⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

ה  

⅜ ™╒≥ ⅜ ∆╢√╘⁸ ⅜ ™ │ ◦☻♥ⱶ

─ ⌐ ™≡™╢≤ ⅎ╢⁹∕─╟℮⌂ ≢│⁸ ╩ ∆ ≢ ─

⅜ ↄ ╙╠╣╢≤ ⅎ╠╣╢√╘⁸ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

ה  

│ ◦☻♥ⱶ─ ─ ⌐⌂╢ ⁸ ⌐ ⅜ ╙∫√ │ ⌐ ╣≡™≡╙

⅜≢⅝⌂™√╘⁸ ⅜ ™ │ ◦☻♥ⱶ─ ⌐ ™≡™⌂™≤

ⅎ╢⁹∕─╟℮⌂ ≢│⁸ ╩ ∆ ≢ ⌐╟╢ ⇔⅜ ≢№╢≤ ⅎ

╠╣╢√╘⁸ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

ה №╡  

◦☻♥ⱶ│ ≢ ↕╣╢√╘⁸ ─ ™ ╒≥

⅜♩♇◕כ♃─ ™≤ ⅎ╢↓≤⅜≢⅝╢⁹╟∫≡ ─№╡ ⅜ ™

╒≥ ─ │ ™≤ ∆╢⁹ 

 

ה ♄Ⱶכ 

⌐ ⇔√ ≢│ ⌐╟╡ ─ ╛ ─ ╣⅜№╢√╘⁸ ◦

☻♥ⱶ─ ⌐ ™≡™╢≤│ ⅎ⌂™⁹∕─╟℮⌂ ≢│ ╩ ∆ ≢

⌐╟╢ ⇔⅜ ≢№╢≤ ⅎ╠╣╢√╘⁸ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠

╣╢⁹ 

 

ה  

( 2015)─▪fi◔⁸╡╟♩כ ─ │ 8 20 ≢№╢↓≤⅜

╦⅛╡⁸ ─ ╩ ∆╢≤ 65 ─ │ ⌐ ≢│⌂™≤ ≢

⅝╢⁹╕√⁸ ─⌂™ ⌐╟╢ │ ≢│⌂™√╘⁸ ◦☻♥ⱶ─

─ ⌂ ⅛≈ │♩♇◕כ♃─ ≢№╢ ↕╣╢⁹╟∫≡⁸

│ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 
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ה  

⌐ ⇔≡ ⌐ ∫√ⱥ▪ꜞfi◓ ⌐⅔™≡⁸ ╩ ⇔≡™⌂™

≤⇔≡ ─ ⅜№╢≤™℮ ⅜ ╠╣√⁹↓╣╟╡⁸ ⅜ ⌐№╢

│ ─ ⌐ ⌐⌂╡⁸ ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

1ה √╡  

◦☻♥ⱶ─ ⌐│ ⅝⌂ ⅜ ≢№╡⁸ ─ ╩ ∫√

≢╙ ⌐ ∆╢─│ ─ ╩ ⇔√ ≢№╢≤ ⅎ╠╣╢⁹╟∫≡⁸1

√╡ ⅜ ™ ╒≥ ─ ⅜ ™≤ ∆╢⁹ 

 

ꜟ◒▬◘ꜞ─╖↔ה  

─ ─ꜞ◘▬◒ꜟ │⁸ ┼─ ─ ↕≤ ∆╢≤ ⅎ√⁹ ─

™ ≢│⁸ ⅜ ⌐ ◦☻♥ⱶ╩ ∆╢√╘⁸ ─ ⅜

ↄ ╙╠╣⁸ ─ │ ™≤ ∆╢⁹ 

 

 ≢ ™√ ─ ┘ ╩ 3⌐⁸ ╩ 4⌐ ∆⁹╕√ 2⌐

╩ GIS♁ⱨ♩►▼▪╩ ™≡ ⌐ⱪ꜡♇♩⇔√╙─ ∆⁹ 2 │ ⅜

™ ╒≥ ⅜ ⅝™↓≤╩ ⇔⁸ │ ≢ ⇔≡™╢⁹ 
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 3 ─ ┘  

 
 

  

 

    

◦☻♥ⱶ

─ ( )  

2008- 2013 

◦☻♥ⱶ╩ ⇔≡™╢ ─  

( 2008 ≤ 2013 ─ )  

ה  

♄Ⱶכ(♄Ⱶכ)  2008 

─ ⅜№╢ 1⁸⌂™ 0╩≤╢ 

♄Ⱶכ  

◦☻♥ⱶ

⌐ ∆╢  

( - )  2008 ╩ ≢ ⇔≡ ⇔√╙─  

(ϴ)  2010 ─   

( MJ/ )  2010 

( ⅜ ↑ ╢∆═≡─ ─ )  

─  

 

( )  2010 ─ ─   

№╡ ( )  2008 ─№╢ ה   

♄Ⱶכ(♄Ⱶכ)  2020 

⌐ ⇔≡™╢ 1⁸ ⇔≡™⌂™ 0╩≤╢ 

♄Ⱶכ  

Google Map 

( )  2010 15 64 ─   

1 √╡ ( )  2008 /  ─  

ה  ( )  2010 ⅜ ╕√│ ≢№╢   

↔╖─ꜞ◘▬◒ꜟ ( %) 2010 ↔╖

×  

─  
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 4  

 
  

 

      

◦☻

♥ⱶ ─  

1085 878.341 1304.637 - 480 15890 

♄Ⱶ1 0 0.339 0.133 1741 כ 

 1684 0.557 0.3341 .050 2.890 

 1731 17.116 4.192 - 2.500 27 

 1731 130.571 7.884 112 161 

 1731 34.371 64.288 0 485 

№╡  1102 42123.020 95024 2210 1490350 

♄Ⱶ1 0 0.477 0.351 1741 כ 

 1741 46543.250 121593 144 2440385 

 1741 - 3.413 5.371 - 29.480 35.310 

1 √╡  1741 3243.039 880.367 1120.474 11922.060 

↔╖─ꜞ◘▬◒ꜟ  1684 22.702 13.199 0 100 
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ⱴ♇♅ ─ ↔≤─ ─ ╩ └→ ≢ⱪ꜡♇♩⇔√≤↓╤⁸ⱴ♇♅fi◓⌐╟

╢ ⅜ ⌐ ╦╣≡™╢↓≤⅜ ↕╣√( 10)⁹꜡☺☻♥▫♇◒ ─ ╩

5⌐⁸ⱴ♇♅fi◓⌐╟╢ ─ ╩ 6⌐ ∆⁹ 

 

 10 ─Ᵽꜝfi☻♅▼♇◒ 
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 5  

 
  

♄Ⱶכ  

  

 

1.078**  

( 0.483)  

 

- 0.052 

( 0.034)  

 

0.049***  

( 0.141)  

 

- 0.001***  

( 0.003)  

№╡  

0.000**  

( 0.000)  

♄Ⱶכ 

0.545 

( 0.191)  

 

0.000 

( 0.000)  

 

- 0.047 

( 0.031)  

1 √╡  

0.001***  

( 0.000)  

↔╖─ꜞ◘▬◒ꜟ  

- 0.007 

(0. 009)  

 

- 10.344***  

(2.201)  

 0.116 

AIC 876.203 

◘fiⱪꜟ◘▬☼ 1044 

*** p<0.01 ⁸ ** p<0.05 ⁸ * p<0.1 ╩ ⇔≡™╢⁹ 
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 6  

 
 

 ─  
 │ ⌐ ⌂ ≢ ≢№╡⁸ 1₈ ─ (♄Ⱶכ)│

◦☻♥ⱶ─ ╩ ↕∑╢₉│ ↕╣√⁹ ⌐╟╢

─ ⅜ ╩ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

ATT─ ╟╡⁸2008 ─ ⌐╟╡ ⌐ ╠╣√ │⁸ ╩

⇔√ 1 √╡ 264 ─ ≢№╢≤ ⅛╢⁹ 

╕√⁸ATU─ ╟╡⁸2008 ≢ ╩ ⇔≡™⌂™ ⅜ ⌐

╩ ⇔≡™√ ⁸ ╩ ≢⅝≡™√↓≤⅜ ↕╣√⁹╟∫≡⁸

╩ ∆╢ ─ │╟╡ ╛↕╣╢═⅝≢№╢≤ ⅎ╠╣╢⁹ 

 

3  2 ┘ 3─  
≢│⁸ 2₈1kW √╡ ⅜ ™╒≥ │ ⅝ↄ⌂╢₉ ┘

3₈ ⅜ ™╒≥ │ ⅝ↄ⌂╢₉╩ ∆╢⁹ 

 

 ─ ╖ 
≢│ ─ ↔≤─ ╩ ∆╢⁹ ≤ ⌐ 1741 ⌐ ∆

╢ 2008 ─◒꜡☻☿◒◦ꜛfi♦כ♃╩ ™≡ ─ ╩ ℮⁹2008 ⅜♃כ♦─

≢№∫√ ─ ™⁸ ─ ┘ ╩ ∫√ ─ ─ ⌐

⇔≡╙ ≤ ≢№╢⁹ │ ◦☻♥ⱶ ─ ╩ ⁸

─ ┘∕─ ─ ╩ ≤∆╢ ╩ ™╢⁹ 

  

2008 ⅛╠ 2013 ⌐⅛↑≡─ ◦☻♥ⱶ ─  

 ATE ATT ATU 

♄Ⱶכ 

137.423***  263.780***  111.276***  

( 49.253)  ( 137.53)  ( 42.358)  

*** p<0.01 ⁸ ** p<0.05 ⁸ * p<0.1 ╩ ⇔≡™╢⁹ 
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 ⸗♦ꜟ 
 2─ ╩ ≤⇔√⸗♦ꜟ 1≤ 3─ ╩ ≤⇔√⸗♦ꜟ 2─ ≈─

⸗♦ꜟ╩ ⇔√⁹ 

 

⸗♦ꜟρ Ù ‍ ‍ὼ ‍ὼ ‍ὼ Ὗ 

⸗♦ꜟς ώ ‍ ‍ὼ ‍ὼ ‍ὼ Ὗ 

 

ώ ◦☻♥ⱶ ─  

ὼ ρË7 √╡   

ὼ ρË7 √╡ ─ς  

Ø  

Ø ─ς  

ὼ  

Ø  

ὼ  

ὼ №╡ ─  

ὼ ρ √╡ ═  

ὼ  

ὼ ♄Ⱶכ 

ὼ  

ὼ $)$  

ὼ  

Ø ρ √╡  

ὼ  

ὼ ה  

ὼ  

ὼ ↔╖─ꜞ◘▬◒ꜟ  

 

 ─  
─ ╩ ⌐ ∆╢√╘⌐⁸ ╩ ⌐ ─ ╩ ⇔√⁹ 

 

ה  

◦☻♥ⱶ│ ⅜ ™╒≥ ⅜ ⅝ↄ⁸ ⌐⌂╢≤ ⅜

∆╢√╘⁸ ⅜ ™ ≢│ ◦☻♥ⱶ─ ⌐ ⌐⌂╢≤

ⅎ╠╣╢⁹ 

 

ה  

⅜ ™╒≥ ⅜ ∆╢√╘⁸ ⅜ ™ ≢│ ◦☻

♥ⱶ ⅜ ┘╛∆™≤ ⅎ╠╣╢⁹╕√⁸2012 ⌐ ╕∫√ FIT │ ─ ™

╒≥ ∆╢ ⅜ ↄ⁸ ╩ ⌐ ⅎ╢↓≤≢∕─ ╩◖fi♩꜡כꜟ∆╢↓
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≤⅜≢⅝╢⁹ 

 

ה  

│ ◦☻♥ⱶ─ ─ ⌐⌂╢ ⁸ ⌐ ⅜ ╙∫√ │ ⌐ ╣≡™≡

╙ ⅜≢⅝⌂™13↓≤⅛╠⁸ ⅜ ™ ≢│ ─ ┘⅜ ↕™≤ ⅎ╠╣

╢⁹ 

 

ה №╡ ─  

 ≤⇔≡⁸ ◦☻♥ⱶ─ ─ 2008 ⅛╠ 2013 ─ ╩

⇔≡™╢↓≤⅛╠⁸ ⌐⅔↑╢ ─ ─ ╩◖fi♩꜡כꜟ∆╢√╘⌐

∆╢⁹ 

 

ה  

⅜ ™╒≥ ─ ⅝™ ◦☻♥ⱶ╩ ≢⅝╢√╘⁸ ⅜

™ ╒≥⁸ ◦☻♥ⱶ─ ⅜ ┘╛∆™≤ ⅎ╠╣╢⁹ 

 

ה  

 Rohan.B╒⅛(2019)⌐⅔™≡⁸ ─ ⅝™ ╒≥ ◦☻♥ⱶ─ ⅜

⅝™↓≤⅜ ↕╣≡™╢⁹ 

ה  

 ─ ↄ⌐ ↕╣√ ◦☻♥ⱶ⌐│⁸ ⌐╟╢ ─ ╛ ─ ╣⅜

№╢14√╘⁸ ⌐ ⇔√ ≢│ ─ ┘⅜ ↕™≤ ⅎ╠╣╢⁹ 

 

ה  

 Rohan.B╒⅛(2019)⌐⅔™≡ ( Vegetteble index) ⅜ ⅝™╒≥ ◦☻

♥ⱶ─ ⅜ ⅝ↄ⌂╢↓≤⅜ ↕╣≡™╢⁹ 

 

DIDה  

⅜ ⇔≡™╢ ≢│ ◦☻♥ⱶ─ ⌐╟╢ ⅜ ↕╣╢15√

╘⁸DID16─ │ ◦☻♥ⱶ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

  

 
13 ☿ꜝ ⱱכⱶⱭ₈☺כ╟ↄ№╢ Q&A₉( https://www.kyocera.co.jp/solar/support/qa/) ⌐╟╢⁹ 
14Ɽ♫♁♬♇◒ ⱱכⱶⱭ₈☺כ╟ↄ№╢↔ ₉

( https://jpn.faq.panasonic.com/app/answers/list/p/2999/) ⌐╟╢⁹ 
15 SHARP ⱱכⱶⱭ₈☺כ ⌐≈™≡─ ⌂↔ ₉

( https://jp.sharp/sunvista/support/faqs/answer.html) ⌐╟╢⁹ ⌐⁸2012 ⌐ ≢ ─ ⌐

↕╣√ ◦☻♥ⱶ─ ╩╘←╢♩ꜝⱩꜟ⅜ ⇔⁸ ─ ─ ⅜⁸ ◦☻♥ⱶ

─ ╩ ╘≡⁸ ≤ ╩ ∫≡ ⇔√( ◒꜡☻♥♇◒⁸2015)⁹ 
16 ( Densely Inhabited District) ⁹ 
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ה  

 ( 2015)─▪fi◔⁸╡╟♩כ ─ │ 8 20 ≢№╢↓≤

⅜╦⅛╡⁸ ─ ╩ ∆╢≤ 65 ─ │ ⌐ ≢│⌂™≤ ⅎ

╠╣╢⁹╕√⁸ ─⌂™ ⌐╟╢ │ ≢│⌂™√╘⁸ ⌐ ∫√

╩ ≤⇔≡ ™╢⁹ 

 

1ה √╡  

◦☻♥ⱶ─ ⌐│ ⅝⌂ ⅜ ≤⌂╡⁸₈ ה ₉

2 ≢ ⇔√▪fi◔כ♩ ⌐⅔™≡⁸ ⌂ ⅛╠ ╩ ⇔√≤™℮ ⅜

™⁹ ⅎ≡ ╙ ⌂ⱷfi♥♫fi☻⅜ ↑╠╣≡™╢⌂≥⁸ ⅜ ↄ√╘⁸

1 √╡ │ ◦☻♥ⱶ─ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

ה  

Rohan.B╒⅛(2019)⌐⅔™≡⁸ ∫ ⇔╩⇔√ ─ ≤ ◦☻

♥ⱶ─ ⌐ ─ ⅜ ╠╣╢↓≤⅜ ↕╣≡⅔╡⁸↓╣│ ─ ⌐ ⇔≡

◦☻♥ⱶ─ ⅜ ╦╣╢↓≤⅜ ™⅛╠≢№╢≤ ≢⅝╢⁹ 

ה ה  

™ ╩ ⇔≡™╢ ╒≥ ┼─ ≤ ┼─ ⅜ ↄ⁸ ◦☻♥ⱶ

─ ⌐╙ ╩ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

ה  

2008 │ ─ ≢⁸ 10 ⅜ ↔≤⌐ ⌐ ╩

∫≡™√√╘⁸ ∆╢ ─ ⌐╟╢ ─ │ ≢№╢⁹∕─√

╘⁸ ◦☻♥ⱶ⌐╟╡ ⇔√ ╩ ∆╢↓≤⌐╟╢ ╩ ╖╢

⅜ ⇔√≤ ≢⅝⁸↓─ │ ⅜ ™ ╒≥ ╠╣╢≤ ⅎ╠╣╢⁹╕√

Crago et al. (2016)⌐⅔™≡⁸ ⅜ ™ ⌐⅔™≡ ◦☻♥ⱶ─

⅜ ≤ ⇔≡ ™↓≤⅜ ↕╣≡™╢⁹ 

 

ꜟ◒▬◘ꜞ─╖↔ה  

─ ─ꜞ◘▬◒ꜟ │⁸ ┼─ ─ ↕≤ ∆╢≤ ⅎ√⁹ ┼─

⅜ ™ ╒≥ ◦☻♥ⱶ─ ⌐ ≢№╢≤ ⅎ╠╣╢⁹ 

 

 ≢ ™√ ─ ┘ ╩ 7 ⌐⁸ ┼ⱪ꜡♇♩⇔√╙─╩ 3 ⌐⁸

╩ 8⌐ ∆⁹  
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 7 ─ ┘  

 
17 ─ ( e- Stat) ╟╡ ⁸│♃כ♦√⇔ ─ ⌐ ╦╠∏ ─ ≢ ↕╣╢⁹

∕─√╘⁸ ♄Ⱶכ⌐≈™≡╙ ─ ╩ ⌐ ⇔√⁹ 
18 ⌐ ∂≡ ⌐ ⅜ ∆╢ ─ ⌐ ⇔≡│⁸ 1 ╩ ™√⁹╕√⁸

│ B╩ ≤ ⇔≡™╢√╘ B─ ╩ ⇔≡™╢⁹ 
19 10 ≤│ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ╩ ∆⁹ 
20 2008 ─ⱱכⱶⱭכ▪ꜟ♃☺♦│☺כ◌▬Ⱪ₈Wayback Machine₉(https://archive.org/web/) ╩ ⇔≡

⇔√⁹ 
 

    

◦☻♥ⱶ

─ ( )  
2008- 2013 

◦☻♥ⱶ╩ ⇔≡™╢ ─  

( 2008 ≤ 2013 ─ )  
ה  

1kW √╡ ( / kW) 2008 
◦☻♥ⱶ ─ ⌐ 1kW √╡⌐ 

↕╣╢  

◦☻♥ⱶ

⌐ ∆╢  

( )  2008 ◦☻♥ⱶ ─ ⌐ ↕╣╢ ─  
◦☻♥ⱶ

⌐ ∆╢  

(ϴ)  2010 ─   

( MJ/ )  2010 ( ⅜ ↑ ╢∆═≡─ ─ )─   

( )  2010 ─ ─   

№╡ ─ ( )  2008- 2013 ─№╢ ─ ( 2008 ≤ 2013 ─ ) ה   

1 √╡ ═ ( )  2008 1 √╡─ ═ ה   

( ha) 2008 ┘ ╩ ™√   

♄Ⱶכ( - )  202017 ⌐ ⇔≡™╢ 1⁸ ⇔≡™⌂™ 0╩≤╢♄Ⱶכ  Google Map 

(ha)  2008 ≤ ─   

DID ( / )  2010 ─   

( )  2010 15 64 ─   

1 √╡ ( )  2008 /  ─  

( )  2008 ─ ⅛╠ ⇔ ╩ ⇔√ ─   

ה ( )  2010 ⅜ ╕√│ ≢№╢   

( /kWh) 2008 Aⱪꜝfi─ 18 10 19─ⱱכⱶⱭ20☺כ 

↔╖─ꜞ◘▬◒ꜟ ( %) 2010 
↔╖

 ─  
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 8 

 
   

 

      

◦☻

♥ⱶ ─  

1085 878.341 1304.637 - 480 15890 

1kW √╡  1741 0.4303561 1.338695 0 15 

1kW √╡ ─ 2

 

1741 1.976282 9.51317 0 225 

 1741 1.873435 5.518385 0 60 

─ 2  1741 33.94484 161.6497 0 3600 

 1731 17.11551 4.192275 - 2.5  27 

 1731 130.5712 7.884243 112 161 

 1731 34.37124 64.28814 0 485 

№╡ ─

 

1085 2306.977 8245.703 - 9270 137060 

1 √╡ ═  1090 113.7218 26.80998 49.95 211.48 

 1741 21393.87 24732.11 347 217767 

♄Ⱶ1 0 4774037. 3509477. 1741 כ 

 1741 28321.04 38607.96 0 380632 

DID  1741 2668.894 3338.767 0 21881.5 

 1741 46543.25 121593 144 2440385 

1 √╡  1741 3243.039 880.3672 1120.474 11922.06 

 1741 3076.93 10225.6 10 203927 

ה  1741 10176.06 33171.86 25 816542 

 1741 16.9101 1.014103 15.5 20.01 

↔╖─ꜞ◘▬◒ꜟ  1684 22.70243 13.19947 0 100 
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╩ 9 ⌐ ∆⁹ ⸗♦ꜟ⌐ ⇔≡⁸Ⱪꜟהꜙ◦כⱭ▬●fi ╩ ∫√≤↓╤

₈ ─ │ ≢№╢₉⅜ ↕╣√⁹⇔√⅜∫≡⁸ ─ ╩

∆╢√╘⌐꜡Ᵽ☻♩⌂ ╩ ™≡™╢⁹ 

╕√⁸⸗♦ꜟ 1⁸2⌐ ⇔ VIF ╩ ∫√≤↓╤ ─ ⌐ ⇔≡│ ⅝⌂

≢│⌂ↄ ─ ™│⌂™≤ ≢⅝╢( 10)⁹ ⌐≈™≡│ VIF─ ⅜ 10

╩ ⅎ╢ ⅜ ╠╣√⅜⁸ ≢│ ⌐ ∆╢ ─ ─ ⌐ ╩ ↄ√

╘ ─ ─ │ ╦⌂™⁹⇔⅛⇔⁸VIF⅜ 10╩ ⅎ√ ⌐ ⇔≡│

⅜ ⇔≡™╢ ⅜№╢√╘⁸∕╣╠─ ⌐│ ⅜ ≢№╢⁹ 

 ─ ┘VIF ⌐≈™≡│⁸∕╣∙╣ 4⁸ 5≤⇔≡ ⌐

∆╢⁹ 

 

 9  
2008 ⅛╠ 2013 ⌐⅛↑≡─ ◦☻♥ⱶ ─  

 

 

⸗♦ꜟ 1 ⸗♦ꜟ 2 

1kW √╡  

51.667*  

( 29.591)   

1kW √╡ ─ 2  

- 3.035  

( 3.900)   

 

 19.718***  

 ( 6.909)  

─ 2  

 - 0.390**  

 ( 0.173)  

╖  0.798 0.799 

◘fiⱪꜟ◘▬☼ 1041 1041 

*** p<0.01 ⁸ ** p<0.05 ⁸ * p<0.1 ╩ ⇔≡™╢⁹ 

() │꜡Ᵽ☻♩⌂ ╩ ⇔≡™╢⁹ 
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 10 VIF  

 

 ─  
 ╕∏⁸⸗♦ꜟ 1⌐⅔™≡₈1kW √╡ ₉─ ⅜ ≢⅛≈ 10% ≢ ⌐

≤™℮ ⌐⌂∫√⁹↓─ ⅛╠⁸1kW √╡ ⅜ 1 ⅜╢╒≥

◦☻♥ⱶ─ ⅜ 50 ∆╢≤ ≢⅝⁸ 2₈1kW √╡ ⅜ ™╒≥

│ ⅝ↄ⌂╢₉│ ↕╣√⁹ ⅜ ↄ ↕╣╢╒≥ ─

⅜ ⅝™√╘⁸↓─╟℮⌂ ⌐⌂∫√≤ ⅎ╠╣╢⁹ 

 ⌐⁸⸗♦ꜟ 2≢│₈ ₉─ │ ≢⅛≈ 1% ≢ ⌐ ≢№╢

≤™℮ ⅜ ╠╣√⁹⇔⅛⇔⁸ ─ 2 ─ ⅜ ≢№╢≤ ↕╣√

↓≤⅛╠⁸ ≤ ◦☻♥ⱶ─ │ ─ ≢№╢↓≤⅜

↕╣√⁹ ╟╡ ╠╣√ ╩ ™≡⁸ ─ ╩ ∆( 11)⁹

2008 ≢ ─ ⅜ ─ 60 ≢№╢↓≤⅛╠ ⅜ 60

╕≢─◓ꜝⱨ⌐⌂∫≡™╢⁹ ╟╡ ─ │ 25.5 ≢

⌐⌂╡⁸ │ 249 ≢№╢≤╦⅛∫√( 11 A)⁹60 ─ ─ │ⱴ▬

♫☻ 221 ⌐⌂╢( 11 B)⁹ 

 ⌐⁸ ╟╡ ─ ╩ ⇔√⁹ ╩ 12 ⌐ ∆⁹

25.5 ─ ─ │ 4381 ( 12 C)⁸ ⅜ ⌐⌂╢ │ 50.5

≢№╡ │ 8400 ( 12 D)⁸60 ⌐ ⇔√ ─ │ 5611 ( 12

E)≢№╢⁹⌂⅔⁸ 7294 ≤™℮─│ ╩ 38.5 ⌐ ⇔√ ≤

⌡ ─ ≢№╢⁹ 

 ╟╡⁸ 3₈ ⅜ ™╒≥ │ ⅝ↄ⌂╢₉│

⌐ ⇔≡│ ⅜ 25.5 ⁸ ⌐ ⇔≡│ 51.5 ≢№╢≤™℮

⅝≢ ↕╣╢⁹ 

 

VIF 

⸗♦ꜟ 1 ⸗♦ꜟ 2 

1kW √╡  4.51  

1kW √╡ ─ 2  4.38  

  4.32 

─ 2   4.14 
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 11 ─  

 
 

 

 12 ─  
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4  4─  
≢│ 4₈ ─ │ 1 ╩ ╢₉─ ╩ ℮⁹ │ ─ ╡

≢№╢⁹ 

 

1.  ↔≤ 2008 ⅛╠ 2013 ─ ◦☻♥ⱶ─ ─ ─℮∟⁸

─ ⌐╟╢ ╩ ∆╢⁹ 

4 ≢ ╘√ ╟╡ ╩ ⇔≡™╢ ↔≤⁸ ⌐╟

╡ ⅎ√ ◦☻♥ⱶ ╩ ⇔√⁹ ⌐╟∫≡ ⅜ ⌂╢

─≢ ╙ ₁∞⅜⁸ ─ ╩ ⇔≡ ≢ √ ⁸

2008 ⅛╠ 2013 ⌐⅛↑≡─ 95 4600 ─℮∟⁸6189 ⅜ ─ ⌐╟

╢╙─≢№╢≤ ↕╣√⁹ 

 

2.  1≢ ⇔√ ─ ╩╙≤⌐⁸ ╩ ∆╢( 1)⁹ 

⅜ ≢≥╣╒≥─ ╩ ≤⇔≡ ⇔≡™╢─⅛╩ ∆╢⁹

↓↓≢⁸ ◦☻♥ⱶ╩ ∆╢ │ 4kW21─◦☻♥ⱶ╩ ∆╢≤

⇔⁸₈1kW √╡ ×4₉─ ⅜ ╩ ╢ ⌐≈™≡│

₈1kW √╡ ×4₉─ ╩⁸ ╩ ╢ ⌐ ⇔≡│₈

₉╩ 1 ⌐ ∆╢≤⇔≡ ╩ ∆╢⁹1≢ ╘√ ⌐╟╢

⌐⁸ ─ ╩ ↑⁸ ╩ ∆╢ ≡─ ⌐≈™≡∕─

╩ ╘╢↓≤≢⁸ ≢≥╣∞↑─ ⅜ ↕╣≡™╢─⅛⅜ ╠⅛⌐⌂╢⁹

─ ⁸10 4082 ≤™℮ ⅜ ╠╣√⁹↓─ ╩ 1≤∆╢⁹ 

 

3.  1≢ ⇔√ ─ ╩╙≤⌐⁸ ⌐╟∫≡ ↕╣╢ ◦

☻♥ⱶ─ꜝ▬ⱨ◘▬◒ꜟ CO222╩ ∆╢( 2)⁹ 

◦☻♥ⱶ─ꜝ▬ⱨ◘▬◒ꜟ CO2│◦☻♥ⱶ─ ⌐╟∫≡ ⌂╢⅜⁸

(2013)⌐╟╢≤ ◦ꜞ◖fi ─ ◦☻♥ⱶ≢ꜞ◘▬◒ꜟ╩ ⇔

⌂™ ─ꜝ▬ⱨ◘▬◒ꜟ CO2│ 1.468t -  CO2/kW≢№╢⁹ ≢│↓─ ╩

◦☻♥ⱶ─ꜝ▬ⱨ◘▬◒ꜟ CO2≤⇔≡ ∆╢⁹1 ⌐⅔™≡ ≡─ ─

℮∟ ⌐╟╢╙─│ 5731 ≤ ↕╣≡⅔╡⁸⅛≈∕╣╠│ ≡ 4kw≢

№╢≤ ⇔≡™╢√╘⁸ ꜝ▬ⱨ◘▬◒ꜟ CO2│⁸ 

 

ρȢτφψÔ #/ςȾË7 τË7 φρψω  σφσσωȢρσπσχÔ  #/ς 

 

≤ ╕╢⁹↓╣╩ 2≤∆╢⁹ 

  

 
21 (2017)⌐╟╢≤ ⅜ ⇔√ ◦☻♥ⱶ─ │ 3kW 4kW ⁸4kW 5kW

⅜Ⱳꜞꜙכⱶ ≢№╢√╘⁸ ≢│ 4kW ≤ ∆╢⁹ 
22 ─ ⅛╠ ╕≢─ ≢ ↕╣╢ CO2 ⁹ ≤⌂╢ ─ ⁸ ◦☻♥ⱶ╩ ∆╢

ה ─ ꜟכꜙ☺⸗הꜟ☿⁸ ⌐ ↕╣╢ ה ⌂≥─ ⁸◦☻♥ⱶ─ ( )

⁸◦☻♥ⱶ─ ה ה ( ─ ╩ ╗)⁸◦☻♥ⱶ─ ( (ꜟ◒▬◘ꜞה ⁸

ה ─ ⅜↓╣⌐ ╕╣╢(NEDO⁸2009)⁹ 
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4.  1≢ ⇔√ ─ ╩╙≤⌐ ⌐╟∫≡ ↕╣√ CO2 ╩ ∆╢

( )⁹ 

CO2 ╩ ∆╢√╘⌐⁸╕∏ ⌐╟∫≡ ⇔√ ◦☻♥ⱶ⅜

≥╣∞↑─ ╩ ⇔≡™╢─⅛ ╩ ℮⁹ ⌐⁸ ╕∫√ ⅜⁸

─ ╩ ™√ ⌐╟∫≡ ↕╣√ ─ CO2 ╩ ╘⁸∕─ ╩

─ ⌐╟∫≡ ⇔√ CO2─ ≤╖⌂∆⁹ 

╕∏⁸ ◦☻♥ⱶ─ │ NEDO(2009)╟╢≤⁸ 

 

ρ √╡ Ë7ÈȾ  

─ρ √╡ Ë7ÈȾ Ⱦ σφυ ◦☻♥ⱶ

Ë7 

 

≢ ╘╠╣╢⁹ ─ √╡─ │⁸ ≢ ™√ ─

╩ ⇔ ⁸ │ NEDO(2009)╩ ⌐ 0.74 ⌐ ⁸ │ ╡

4kW≤ ⇔≡ ⇔√⁹ ⁸ ⌐╟∫≡ ↕╣√ ◦☻♥ⱶ│

≢ 22714541.5036922kWh/ ∆╢≤ ↕╣√⁹↓╣╩CO2 ⌐ ∆╢⌐№√

∫≡⁸ ⅜ ⇔≡™╢ ─ ╩ ™╢( 6)⁹↓╣⌐╟╢≤

⌐╟╢ ≢│ 0.0005213t - CO2/kWh─ CO2⅜ ↕╣╢⁹↓╣╩╙≤⌐⁸

↕╣√ CO2 ╩ ╘╢≤⁸ 

 

πȢπππυÔ #/ςȾË7È ςςχρτυτρȢυπσχË7ÈȾ  ρρφσςȢχωψρ Ë7ÈȾ  

 

≤⌂∫√⁹ 

 

5.  (= 1+ 2) ┘ ╩ ⌐╟╡ ⇔

↔≤⌐ ╩ ∆╢⁹ 

≢│ (2012)≢ ↕╣≡™╢ 8 ─ ╩ ™≡ ┘

─ ╩ ℮⁹↓╣⌐╟╡ ╕∫√ ↔≤─ ╩ 11

⌐ ∆⁹╕√⁸ ≡─ ⅜⁸ ⅜ ⌐⌂╢ (25.5 )⌐

╩ ⇔√ ╩ ⁸⇔≥☻כ◔ ⌐☻כ◔ ⇔≡ ─ ╩ ™ ⇔√

╩ 12⌐ ∆⁹∕╣∙╣ ⅜ 1╩ ⅎ√ ⌐ ↑╩⇔≡™╢⁹ 

 ─ ⌐╟╡ ╙ ∆╢⅜⁸8 ─ ≢ √ 20 ≢

⅜ 1╩ ╢⁹ ⌐☻כ◔ ⇔≡│ 4 ≢ ⅜ 1╩ ╡⁸

─ ⌐╟╢ ─ ⅜ ↕╣√⁹ 
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 11 2008 ─ ─  

 
 

─☻כ◔ 12   

 

5  ─╕≤╘ 
3 1 ≢ ⇔√ 4≈─ ⌐≈™≡⁸∕╣∙╣ ─ ⅜ ╠╣√⁹ 

 

1 ─ (♄Ⱶכ)│ ◦☻♥ⱶ─ ╩ ↕∑╢ 

☻◖▪ⱴ♇♅fi◓ ⌐╟╡ ⇔√ │ ≡ ≢№╡⁸↓─ │

↕╣√⁹ 

  

 ( /t - CO2) 

 

1  5  10  15  20  30  40  

 0.305478 0.229109 0.152739 0.114554 0.076370 0.038185 0.007637 700 כ♬♁

☿ⱷfi♩ 818 0.008889 0.044443 0.088886 0.133329 0.177772 0.266657 0.355543 

●☻ 3703 0.036649 0.183243 0.366487 0.549730 0.732973 1.099460 1.465946 

ⱨ▫ꜟⱶ 6370 0.058242 0.291208 0.582417 0.873625 1.164833 1.747250 2.329667 

 6370 0.058242 0.291208 0.582417 0.873625 1.164833 1.747250 2.329667 

 ⱪ♁fi 8000 0.069891 0.349456 0.698911 1.048367 1.397823 2.096734 2.795645◄כ◖▬☿

 9450 0.079416 0.397081 0.794162 1.191243 1.588324 2.382487 3.176649 

 4.011807 3.008855 2.005903 1.504427 1.002952 0.501476 0.100295 13068 כ◖ꜞ

 6059.875 0.052408 0.262038 0.524075 0.786113 1.048150 1.572225 2.096300 

 

 ( /t - CO2) 

 

1  5  10  15  20  30  40  

 5.959776 4.469832 2.979888 2.234916 1.489944 0.744972 0.148994 700 כ♬♁

☿ⱷfi♩ 818 0.165236 0.826181 1.652362 2.478543 3.304723 4.957085 6.609447 

●☻ 3703 0.333013 1.665067 3.330134 4.995201 6.660268 9.990401 13.320535 

ⱨ▫ꜟⱶ 6370 0.378655 1.893276 3.786552 5.679828 7.573104 11.359656 15.146208 

 6370 0.378655 1.893276 3.786552 5.679828 7.573104 11.359656 15.146208 

 ⱪ♁fi 8000 0.393929 1.969645 3.939290 5.908935 7.878580 11.817870 15.757160◄כ◖▬☿

 9450 0.403693 2.018467 4.036933 6.055400 8.073867 12.110800 16.147734 

 16.783183 12.587387 8.391592 6.293694 4.195796 2.097898 0.419580 13068 כ◖ꜞ

 6059.875 0.327720 1.638598 3.277195 4.915793 6.554391 9.831586 13.108781 
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2 1kW √╡ ⅜ ™╒≥ │ ⅝ↄ⌂╢ 

⌐╟╡ ⇔√ 1kW √╡ ─ │ 52 ≢№╡⁸↓─ │ ↕

╣√⁹ 

 

3 ⅜ ™╒≥ │ ⅝ↄ⌂╢ 

⌐╟╡ ⇔√ ─ │ 1 ⅜ ⁸2 ⅜ ≢№╡

⌐ ⇔≡│ 25.5 ╕≢⁸ ⌐ ⇔≡│ 50.5 ╕≢≤™℮ ⅝≢ ⅝

→⌐╟╢ ─ ⅜ ╘╢⁹ 

 

4 ─ │ 1╩ ╢ 

◦☻♥ⱶ─ ⌂ ⌐ ⇔≡│ ⅜♃כ♦⌂ ⇔⌂™⅜⁸ ⱷ

│כ◌כ ⌐ꜟכꜙ☺⸗ ⇔ 20 ╩ ⅎ╢ ─ ⱪꜝfi23╩ ⅎ≡⅔╡⁸

⅜ 1╩ ⅎ╢ 20 ─ │ ⌐ ≢№╢≤ ⅎ╠╣╢⁹╟∫≡ ≢│

│ ↕╣√≤ ∆╢⁹╕√⁸ ─ ╩ ⌂ ⌐ ∆╢↓≤≢

⅜ ↕╣╢↓≤╙ ↕╣√⁹ 

 

6   
  

 ≢ ⁸│⌐♃כ♦╢∆ ─▪►♩◌ⱶ≤⇔≡ ⇔√ ◦☻♥

ⱶ─ ─ ╩│∂╘≤∆╢ ─ ⌐⅔™≡ ⅜ ╠╣√⁹ 

stata16 ≢misstable nested◖ⱴfi♪╩ ™≡ Ɽ♃כfi╩ ⇔√≤↓╤⁸

◦☻♥ⱶ─ ⅜ ⇔≡™╢ │ ─ ─ 24⌐ ⇔≡╙♦

⅜♃כ ⇔≡™╢↓≤⅜ ⇔√⁹ ⅎ≡⁸↔╖─ꜞ◘▬◒ꜟ ≤ ⁸

─ 25⌐╙ ─ ⅜ ╠╣√⁹╕√⁸₈ ₉ 2 2 ≢ ═√╟℮⌐

♄Ⱶכ≤ ─ ≤─ ╙ ∆╢√╘⁸ ⱷ◌♬☼ⱶ│MAR╕√│ MNAR≢

№╢ ⅜ ™⁹╕√⁸ ╒⅛(2017)⌐╟╢≤ MAR≤ MNAR╩ ⌐ ∆╢↓≤│

≢№╢⅜⁸ (2017)│ ╩ ⸗♦ꜟ⌐ ⅎ╢↓≤≢MAR─ ╩ √∆

╩ ↕∑╢↓≤⅜≢⅝╢≤⇔≡™╢⁹∕─√╘ ≢│⁸ ─ ╛ ⌐

∆╢≤ ╦╣╢ ╩ ( 13)≤⇔≡ ⇔√ ≢ ⱷ◌♬☼ⱶ╩ MAR≤

∆╢⁹ 

MAR⌐ ∆╢ ≤⇔≡│ ⅜№╡⁸↓╣│ ⌂ ╩♩♇☿♃כ♦ M

⇔⁸∕╣∙╣╩ ⌐ ⇔√ ╩ ∆╢↓≤⌐╟∫≡ ╩ ℮ ≢№╢

( ⁸2017)⁹ ⌂▪ꜟ◗ꜞ☼ⱶ≤⇔≡│⁸ⱴꜟ◖ⱨ ⸗fi♥◌ꜟ꜡ ╩ ♃כ♦√™

╛ FCS▪ꜟ◗ꜞ☼ⱶ⁸EMB▪ꜟ◗ꜞ☼ⱶ⅜№╢⅜⁸ ╒⅛(2017)│⁸ 3≈─

▪ꜟ◗ꜞ☼ⱶ│⁸ ≡─ ⅜ ⌂ ─ ⁸™∏╣╩ ™≡╙ ⌂™≤⇔≡

™╢⁹ ≢│ FCS▪ꜟ◗ꜞ☼ⱶ╩ ™≡ ─ ╩ ℮⁹ 

(2017)⌐╟╢≤⁸FCS▪ꜟ◗ꜞ☼ⱶ─ⱷ◌♬☼ⱶ≢│⁸╕∏⁸ ≡─ ⌐♃כ♦

 
23 Ɽ♫♁♬♇◒ │ 25 ⁸ ☿ꜝ │ 20 ⁸ │ 20 ꜟכꜙ☺⸗─ ⱪꜝfi╩

⇔≡™╢⁹ 
24 №╡ ⁸1980 ─ ⁸1 √╡ ═  
25 ⁸ ⁸ ⁸  
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⌂ ╩ ⇔⁸ ⌂ ╩♃כ♦ ∆╢⁹ ⌐⁸ ≢♃כ♦ ⅜ ⇔

≡™╢ X1╩ ⌐ ⇔⁸ ╡─ ⅛╠ ⌂ 26≢ ╩ ∆╢⁹↓╣╩ X2

≡─ ⌐ ⇔≡ ℮⁹↓─ ╩ ⌐ ╡ ∆↓≤⌐╟╡⁸ ♇☿♃כ♦⌐

♩╩ ⇔≡™ↄ⁹ 

 ╩ ℮⌐№√∫≡⁸ ♩♇☿♃כ♦ M╩ ∆╢ ⅜№╢⁹ ≢│

⁸ (2014)╩ ⌐M=10027⌐ ⇔ ╩ ∫√⁹ 14│ ╩ ╗ ⌐≈™

≡⁸ ⌐ ♃כ♦℮ ┘ ─ ╩ ⇔≡™╢⁹ 

 

 13 ─  

 
  

 
26 X1⅜ ─ │ ⁸2 ─ │꜡☺☻♥▫♇◒ ╩ ℮─⅜ ≢№╢ 
27 ⁸ ( 2014)≢│ ─ ⌂╢ ⌐♩♇☿♃כ♦─ M╩ ₁⌐ ╛⇔⌂⅜╠ ╩ ™⁸ ─

95% ─ ─ ╩ ⇔≡™╢⁹M⅜ ⅎ╢╒≥⌐ 95% │ ↄ⌂╢⅜⁸M=50 ╩ ⅎ╢≤ ─ │

↔ↄ╦∏⅛⌐⌂╡⁸ ⌐ ╦╠∏M=100╩ ⅎ≡ ╠╣╢╙─│ ⌐ ⌂™≤⇔≡™╢⁹ 

    

( )  2008 ─ ⌂ ≢ ↕╣╢≢№╤℮

─ ╩ ∆╙─ 

 

( )  2008 ─ ≢⁸ ⌐ ∆╢   

( )  2010 ⌐ ⌐ ⇔≡™╢ ─   

( - )  2010 / (∕╣∙╣─ │ ⌐ ↕

╣√ ─ ╩ ≤⇔⁸∕─ ─ ╩ ⇔

≡ )  
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 14 ⌐ ♃כ♦℮ ┘ ─  

 
 

  
☻◖▪ⱴ♇♅fi◓ ─ ╩ 15⌐⁸ ─ ╩ 16 ⌐ ∆⁹ │

╩♃כ♦ ™√ ≤ ⌡ ≢№╡⁸ ─ ™│№╢⅜ ⌂ ⅜ ╠╣√

│ ╦╠∏⁸ ─ ⌐ ─ │⌂™↓≤⅜ ⅛╘╠╣√⁹ 

 

 15  

 

 

─№╢  

♃כ♦─  

( )  

 

♃כ♦─  

( )  

◦☻♥ⱶ

─  

1084 

( 37.7%) 

656 

1741 

( 0%) 

 

1683 

( 3.3%) 

57 

1741 

( 0%) 

 

1730 

( 0.6%) 

10 

1741 

( 0%) 

 

1730 

( 0.6%) 

10 

1741 

( 0%) 

 

1730 

( 0.6%) 

10 

1741 

( 0%) 

№╡  

1101 

( 36.8%) 

639 

1741 

( 0%) 

№╡ ─  

1084 

( 37.7%) 

656 

1741 

( 0%) 

1 √╡ ═  

1089 

( 37.4%) 

651 

1741 

( 0%) 

↔╖─ꜞ◘▬◒ꜟ  

1683 

( 3.3%) 

57 

1741 

( 0%) 

2008 ⅛╠ 2013 ⌐⅛↑≡─ ◦☻♥ⱶ ─  

 ATE ATT ATU 

♄Ⱶכ 

222.339***  377.461***  198.609**  

( 72.343)  ( 95.895)  ( 78.154)  

*** p<0.01 ⁸ ** p<0.05 ⁸ * p<0.1╩ ⇔≡™╢⁹ 
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 16  
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1  ⱥ▪ꜞfi◓  
√∟│⁸9 ⅛╠ 10 ⌐⅛↑≡⁸ ─ 3≈─ ⌐ⱥ▪ꜞfi◓ ╩

⇔√⁹ 17│⁸ ⌐№√╡ √∟⅜ ≢ ╣√ ≤∕─ ╩╕≤╘

√╙─≢№╢⁹ ≢│⁸ ╩ ⇔≡™╢ │ ⅜ ⌐№╡⁸ ⌐

↕╣╢ ╙№╢↓≤⁸∕─ ≤⇔≡◦☻♥ⱶ ─ ⅜ →╠╣╢↓≤⅜

⇔√⁹╕√⁸ │ ─ ╛ ⌐≈™≡⁸ ⅛╠≢│⌂ↄ

⅛╠ ╩ ╢↓≤⅜ ™≤─ ⅜ ╠╣√⁹ 

 

 17 ⱥ▪ꜞfi◓  

 ⌐≈™≡ ⌐≈™≡ 

 ─ │ 20 ⅛╠ ∫≡™╢⁹ 

─ ⅜ ⱤⱠꜟ─ ─ ⌐ ™

↕╣√↓≤⅛╠⁸ ⅜ ↕╣╢ ╙№

╢⁹ ─ ─ │

⇔≡™⌂™⁹  

⌐ HP╛ ─ ⌐ ⇔≡™╢⁹ 

⇔⅛⇔⁸ ⅜ ╩ ╢⅝∫⅛↑≤⌂╢─│

⅛╠≢№╢⁹ ⌐ ≢ ∆╢⸗♬ꜙ

ⱷfi♩╩ ⇔ ┼─ ╩ ╘≡™╢⁹ 

 │ ⇔≡™√⅜⁸◦☻♥ⱶ ─ ⌐ ™

─ ⅜⌂ↄ⌂∫√⁹ 

─ ─ ≤⇔≡

≤ ⇔⁸ ◦☻♥ⱶ─

╩ ∫≡™╢⁹ 

HP╛ ─ ⁸ ─♅ꜝ◦⁸►▼Ⱪ◘▬♩⌐ ⇔≡™

╢⁹ 

╩ ╢⅝∫⅛↑│ ─ ⅜ ⁹ ⌐⅝

√ ⅜ ─ ∞≤ ⌐ ╩ ⅎ╢↓

≤⅜≢⅝╢⁹ 

 │ ≤ ∆╢≤ ⇔≡™╢⅜ ╙

⇔≡™╢⁹ 

─ ─ │ ⇔

≡™⌂™⁹ 

⌐ HP╛ ─ ⌐ ⇔≡™╢⁹ 

⇔⅛⇔⁸ ⅜ ╩ ╢⅝∫⅛↑≤⌂╢─│

⅛╠≢№╢⁹ 

 

2  ─  
╟╡⁸ ⌐│ ◦☻♥ⱶ─ ⅜№╢↓≤⅜ ╠

⅛≤⌂∫√⁹╕√⁸ ╩ 25.5 ⌐ ⇔√ ⌐ ⅜ ╙ ↄ⌂╢↓≤

⅜ ↕╣√⁹⇔⅛⇔⁸ ≤ NPO ◄Ⱡꜟ◑כ ⅜╕

≤╘√₈ 2019 ₉≢│⁸ ◄Ⱡꜟ◑כ─ ⌐ √∫≡⁸

⅜ ⅎ╢ ╙ ⅝⌂ ≤⇔≡ ⅜ →╠╣≡⅔╡⁸ ⌐╟

╢ ─ ╕√│ ─ ⅝ →│⁸ ⅜ ™≤ ⅎ╠╣╢⁹ 

↓╣╩ ╕ⅎ⁸ з≢│ ╩ ⌐ ╘⁸ ╩ ℮⁹ ─ ╘╢

2030 ─◄Ⱡꜟ◑כ ─ ─ ─ ≢№╢ 1 2200 t - COϒ─

╩ ≤⇔⁸₈ ₉ 3 ≢ ⇔√ ─ ╩ ⌐

─√╘⌐ ⌂ ╩ ∆╢⁹ 

╕√⁸ⱥ▪ꜞfi◓ ≢⁸ ⅜ ⌐ ∆╢ ╩ ⅛╠ ≡™╢↓

≤⅜ ⇔√↓≤⅛╠⁸ ⌐╟╢ ⅜ ⌂ ╩ →≡™⌂™↓≤⅜

↕╣√⁹∕↓≢⁸ ≢│⁸ ⌐╟╢ ⌐╟╢ ⌐ ⅎ⁸ и≤
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⇔≡ ─ ╩ ≤⇔√ 2 ≈─ ╩ ∆╢⁹1 ≈ │⁸⸗♦ꜟⱢ►☻⌐

◦☻♥ⱶ╩ ⇔⁸ ─ ┘ ≡ ⅎהꜞⱨ◊כⱶ╩ ⇔≡

™╢ ⌐ ⇔≡⸗♦ꜟⱢ►☻─ ╩ ∆╢≤™℮╙─( и-ч)⁸2 ≈

│⁸ ─₈⅔└↕╕ 0 ◦☻♥ⱶ₉╩ ≤∆╢ PPA≢№╢(

и-ш)⁹ ─ ╩ 13⌐ ∆⁹ 

 

 13 ─

 
 

3  ₈ ⌐╟╢ ─ ₉ 
 

 
ₒ ₓ 

⅛╠⁸ │ ⅜№╢≤™℮↓≤⅜ ╠⅛≤⌂∫√⁹╕√⁸

╩ 25.5 ⌐ ∆╣┌ ╙ ⅜ ↄ⌂╢↓≤⅜ ↕╣√⁹⇔⅛⇔⁸

≢ ╩ 25.5 ≤∆╢ ╩ ∆╢─│⁸ ─ ╩ ╖╢≤ ⇔™⁹

∕↓≢⁸ ─ ⌐ ⇔√⁹ ╩ ™╣┌⁸№╢ ╩ ≤⇔√

⁸∕─ ─√╘⌐ ⌂ ╩ ∆╢↓≤⅜≢⅝╢⁹ ─ ≤⇔≡

│⁸ ₈ ₉⌐ ↕╣≡™╢⁸2030 ─ ─ ─℮∟⁸

⌐⅔↑╢ ─ ⅜ ⌂ ◦☻♥ⱶ─ ╩ ∆╢⁹

⌂⅔⁸ ╩ ₈ ₉╩ ⌐ ⇔√√╘⁸ з─ │ ≤

∆╢⁹  
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↓↓≢ ─ ╩ ⅝⁸ ⌂ ╩ ∆╢⁹ 

 

2022ה ⅛╠ 2030 ─ ≢│ ─ │ ⅎ⌂™ 

2030ה ╕≢ ⅛╠─ ─ ( ⅛╠)─ 67. 2 ─╕╕≢ ≢№╢ 

2018ה ⅛╠ 2030 ─ ≢⁸▬ⱡⱬכ◦ꜛfi( )╛ ╩ ℮ ─ ⌐╟╢

⅛╠─ ─ ⅜ ↓╠⌂™ 

ה ─ ─▪►♩◌ⱶ│№ↄ╕≢ 5 ─ ≢№╢√╘⁸ ⌐╟╢

─ ⅜ ↕╣╢─│ ⅛╠ 5 ≢№╢⅜⁸ ─Ɑכ☻│ 5

≢№╢28⁹ 

  

╕∏⁸2018 ─ ⌐⅔↑╢ │ 1 6800  t - COϒ⁸2030 ─

⌐⅔↑╢ │ 1 2200 t - COϒ≢№╢⁹ ( 2019)⌐╟╢≤⁸

2018 ─ ─ COϒ ─℮∟ 67. 2 ⅜ ≢№╢√╘⁸∕╣∙╣⌐

0.672╩⅛↑╢⁹∕─ ≢ ─ ╩ ╘╢≤⁸ 

 

 

ςπρψ─ ⌐⅔↑╢  

ρ φψππÔ #/ϜπȢφχςρ ρςψωφπππÔ #/Ϝ 

 

ςπσπ─ ⌐⅔↑╢  

ρ ςςππÔ #/ϜπȢφχςψρωψτπππÔ #/Ϝ 

 

ςπσπ─ ≤ςπρψ─ ─  

ρ ρςψωφπππÔ #/ϜψρωψτπππÔ #/ϜσπωρςπππÔ #/Ϝ 

 

≤⌂╢√╘⁸2018 ⅛╠─ 12 ≢ ⌐⅔↑╢ ╩ 3091 2000( t -

COϒ) ∆╣┌ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

⌐⁸ ⌐╟╢ ─ ◦☻♥ⱶ─ │ 5 ⅛↑≡ ↕╣╢√

╘⁸2018 ⌐ ╩ ⇔√ ⁸ ◦☻♥ⱶ⅜ ↕╣╢ ↔≤⌐ 2030

╕≢─ ⅜ ⌂╢↓≤⌐⌂╢⁹╟∫≡ ↔≤⌐ ◦☻♥ⱶ 1 ⅜

2030 ╕≢⌐ ≢⅝╢ CO2 ╩ ∆╢⁹₈ ₉ 4 ─ ─ ╩

∆╢≤⁸ 4kW─ⱤⱠꜟ 1 │⁸ꜝ▬ⱨ◘▬◒ꜟCOϒ╩ ⇔√ ⁸ ≢

∕╣∙╣ ─ ─ CO2─ ⅜ ≢№╢⁹ 

 

2018 ( 12 ) ρȢτφψÔ #/ϒȾË7 τË7 ρς ρωȢχÔ #/Ϝ 

2019 ( 11 ) ρȢτφψÔ #/ϒȾË7 τË7 ρρ ρχȢφÔ #/Ϝ 

2020 ( 10 ) ρȢτφψÔ #/ϒȾË7 τË7 ρπ ρυȢτÔ #/Ϝ   

2021 ( 9 ) ρȢτφψÔ #/ϒȾË7 τË7 ω ρσȢσÔ #/Ϝ  

2022 ( 8 ) ρȢτφψÔ #/ϒȾË7 τË7 ψ ρρȢςÔ #/Ϝ  

 
28 S ─ ⅜ X ≤⇔√ ⁸ ≢ X/5 ⁸2 ≢ X/5 . .. ≤ ─Ɑכ☻≢ ⅜

╖⁸5 ≢ X ⅜ ↕╣╢⁹ 
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↓╣╟╡⁸ ⌐ ⌐╟╡ ↕╣╢ ╩ X≤∆╢≤⁸ 

σπωρςπππÔ #/ϒ ρωȢχ8ρχȢφ8ρυȢτ8ρσȢσ8 ρρȢς8 

8 τπσπςυ 

 

↓╣╩ ≢ ╢≤⁸ 

τπσπςυ ρχτρ ςσρ  

 

↓╣│ √╡⌂─≢ 5 ⌐∆╢≤ 

ςσρ υ ρρυυ 

 

╟∫≡⁸ ╩ ∆╢√╘⌐│ ◦☻♥ⱶ─ ╩ 1155 ↕∑╢

╩ ∆╣┌╟™⁹ 13 ╟╡⁸↓╣╩ ∆╢ 11.5 ≤⌂╡⁸

│ ─ ╡≢№╢⁹ 

ρρȢυ ρρυυ ρχτρ ςσρςȢτψσςυ  

 

ₒ ↕╣╢ ₓ 

↓─ ⌐╟╡⁸ ◦☻♥ⱶ─ ⌐⅛⅛╢ ⅜ ↕╣╢

↓≤≢⁸ ⌐ ╖ ╗↓≤⅜≢⅝⌂™ ─ ◦☻♥ⱶ ╩ ↕∑

╢↓≤⅜ ≢⅝╢⁹ 

 

ₒ ₓ 

 ↕╣≡™╢ │⁸ ─ ≤ ⌂╢ ╙№╢≤ ⅎ╠╣╢√╘⁸

⅝ ↕╣√ (2312 )⌐≈™≡│ ⅜ ⌐⌂╡℮╢⁹⇔⅛⇔⁸∕─ ─

⌐≡ ⅜ ─ ╩ ≢⅝╣┌ ≤ ≢⅝╢⁹ 

 

4  ╩ ↕∑╢  
ⱥ▪ꜞfi◓ ⅛╠⁸ │⁸ ◦☻♥ⱶ─ ╩ ≤⇔

≡⁸ ⌂≥⌐╟╢ ╩ ∫≡™╢⅜⁸ ⅜ ─ ╛ ⌐≈™≡

╢⅝∫⅛↑≤⌂╢─│ ⅛╠≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹∕↓≢⁸ ≢│

◦☻♥ⱶ─ ⌐ ╩ ≡√ ╩ 2≈ ∆╢⁹ 

 

1≈ │⁸₈ ⸗♦ꜟⱢ►☻ with PV₉≢№╢⁹ ⅜⁸⸗♦ꜟⱢ►☻⌐

◦☻♥ⱶ╩ ⇔⁸ ─ ╕√│ ≡ ⅎהꜞⱨ◊כⱶ╩ ⇔≡™

╢ ⌐ ⇔≡⸗♦ꜟⱢ►☻─ ╩ ∆╢↓≤≢⁸ ─ ╩

⌐≤∫≡ ⌂╙─⌐∆╢⁹ 

2 ≈ │⁸₈ PPA₉≢№╢⁹ ⌂ ⅜ ≤⌂╢ ⌐ ∆╢ ╩

∆╢↓≤╛ ◦☻♥ⱶ╩ ⇔≡╙╠℮↓≤╩ ≤⇔≡⁸ ⅜ ⌐ ╖

╣≡™⌂™╕√│ ⅜ ™ ⌐ ≢ ⱤⱠꜟ╩ ⇔⁸∕─ ╩ ∆╢

↓≤╩ ™≤∆╢⁹  
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 ₈ ⸗♦ꜟⱢ►☻ with  PV₉ 
⁸Ɫ►☻ⱷ⁸כ◌כ  

 

ₒ ₓ 

 ⱥ▪ꜞfi◓ ╟╡⁸ ⅜ ∫≡™╢ │ ≢№╢≤─ ⅜

╠╣√⁹∕↓≢⁸Ɫ►☻ⱷכ◌כ╛ ≤ ⇔≡⁸ ─ ╛ ⅎהꜞⱨ

╩ⱶכ◊ ⇔≡™╢ ╩ ⌐ ◦☻♥ⱶ╩ ⇔√⸗♦ꜟⱢ►☻─

╩ ∆╢( 14)⁹ ⌐╟╡⁸ │ ⌐╟╢ ╛ COϒ

╩ ⌐ ∆╢↓≤⅜≢⅝⁸∕─ ╩ ⌐ ∆╢↓≤≢⁸ ◦☻

♥ⱶ─ ⌐ ⅜╢≤ ⅎ╢⁹ ⅎ≡⁸ ◦☻♥ⱶ╩ ⇔√⸗♦ꜟⱢ►

☻─ ╩ ⅎ√ ⌐▪fi◔כ♩⌐ ⇔≡╙╠™⁸ ─ ≢─

◦☻♥ⱶ─ ┼─ ─ ╩ ∆╢⁹↓─ ╩ ⅜

┼─ ≤⇔≡ ⌐ ∆╢↓≤≢⁸ ⌐ ∆╢ ─⌂™ ─

╙ ╘╠╣╢⁹ 

 

ₒ ↕╣╢ ₓ 

≢│ 30 ⌐ ה ה ─⸗♦ꜟⱢ►☻≢ ─ ╕√

│ ≡ ⅎהꜞⱨ◊כⱶ╩ ⇔≡™╢ ╩ ⌐⁸ZEH(Ⱡ♇♩ה꜡♀ה◄Ⱡꜟ◑הכ

Ɫ►☻) 29─ ╩ ≢⅝╢ ZEH ╩ ⇔√⁹ ⌐ ⇔√ │ ZEH─

╩╟╡ ≢⅝√≤ ⇔≡™╢( ⁸2018)⁹ ⌐⁸ ≢ ∆╢₈

⸗♦ꜟⱢ►☻ with PV₉⌐╟╡⁸ ◦☻♥ⱶ╩ ∆╢Ɫכ♪ꜟ╩ →⁸

─ ⌐ ∆╢ ╩ ∆╢↓≤≢ ┘ ┼─ ╩ ╘╢↓≤⅜

≢⅝╢⁹ 

 

ₒ ה ₓ 

↓─ и-ч╩ ℮⌐№√∫≡⁸ ─ ⅛╠ ⅜ ╠⌠⸗♦ꜟⱢ

►☻⌐ ∆╢↓≤⌐ ⇔≡ ╩ ∂╢≤™℮ ⅜ →╠╣╢⁹∕─ ≤⇔≡⁸

⅜ ↕╣╢⸗♦ꜟⱢ►☻─ ╛ ─ ╩ ⁸Ɫ►☻ⱷהכ◌כ

─ HP⌐ ∆╢↓≤≢ ⅜ ╠⌠⸗♦ꜟⱢ►☻⌐ ∆╢↓≤⌐ ⇔≡

∂╢ ╩ ∆╢↓≤⅜≢⅝╢≤ ⅎ╢⁹ 

  

 
29 ZEH≤│⁸₈ ─ ╩ ⌐ ↕∑╢≤≤╙⌐⁸ ⌂ ◦☻♥ⱶ─ ⌐╟╡⁸ ─

╩ ⇔≈≈ ⌂ ◄Ⱡꜟ◑כ╩ ⇔√ ≢⁸ ◄Ⱡꜟ◑כ╩ ∆╢↓≤╩ ⇔√ ₉─↓≤≢

№╢( ◄Ⱡꜟ◑כ ⁸2018)⁹ 
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 14 ⸗♦ꜟⱢ►☻ with PV 

 
 

 

 ₈ ╩ ⌐⇔√ PPA₉ 
⁸ ◦☻♥ⱶ  

 

ₒ ₓ 

PPA≤│⁸Power Purchase Agreement─ ≢⁸▪ⱷꜞ◌≢ ╕╣√ ⱤⱠꜟ─

≢№╢( 15)⁹ │ ⅛╠ ≢ ⱤⱠꜟ╩ ⇔≡╙╠℮ ╦╡⌐⁸

( )╩ ∆╢⁹∕⇔≡⁸ ↕╣√ ⱤⱠꜟ⅛╠ ↕╣√ ╩

⁸ ⅛╠ ⇔⁸ │ ╩ ∆╢⁹↕╠⌐⁸ ≢№╣┌⁸

ⱷfi♥♫fi☻│ ⌐╟∫≡ ≢ ╦╣╢⁹ │ 10 ⌐ ↕╣≡™╢↓≤

⅜ ↄ⁸ ⅜ ⇔√ ⌐ ⅜ ┼ ↕╣╢⁹ ⌐⁸ ⅜♀꜡

≢ ╩ ∆╢↓≤⅜≢⅝╢⁹ ≢╙ ⇔√╙─≤⇔≡⁸ ─⅔

└↕╕ ◄Ⱡꜟ◑כ ⌐╟∫≡₈⅔└↕╕ 0 ◦☻♥ⱶ₉≤™℮ ⅜ ╦╣≡

™√ ⅜№╢( 16)⁹ 

≢│ PPA≤₈⅔└↕╕ 0 ◦☻♥ⱶ₉╩ ⌐⇔⁸ PPA≢│⁸ ⅜

─√╘─ ⅝─ ╩ ™⁸ ≢ ⱤⱠꜟ╩ ∆╢⁹ ( 9

)│ ⇔√ │ ₁ ╩ ℮⁹ ( 10 )⅜ ∆╢≤⁸

╩∕─ ⌐ ∆╢⁹ │ ⌐╟╢ⱷfi♥♫fi☻ ≤ ─◘ⱳכ♩╩

↑╢↓≤╩ ≤∆╢( 17)⁹ 

 

ₒ ↕╣╢ ₓ 

↓─ ╙ и΅ч≤ ⌐⁸ ╩ ≤⇔√╙─≢№╢⁹↓─ ≢

⅝─ ╛ ─ ⁸ ─ ◘ⱳ⁸≡∫╟⌐♩כ ╛ ⌐⅛

⅛╢ ⅜ ↕╣⁸ ◦☻♥ⱶ─ⱷꜞ♇♩╩╟╡ ⌐ ≢⅝╢╟℮

⌐⌂╢⁹ 

 

ₒ ₓ 

─₈⅔└↕╕ ◦☻♥ⱶ₉│ FIT ⅜ ↕╣√√╘ ⇔≡™╢⁹

⇔⅛⇔ ⁸FIT │ ↕╣≡⅔╡⁸ PPA│ ◦☻♥ⱶ╩ ∆
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