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│∂╘⌐ 

fiכꜞ◓ IT ─ │⁸2008 2 ╠⅛♩כ♃☻─ 2013 1

≢ 5 ⅜ ∟╕∆⁹↓╣╕≢ ↄ─ ─ ↕╪⌐↔ ╩ ⅝⁸ ⇔≡ ⅜≢

⅝√↓≤⌐ fiכꜞ◓⁹∆╕⇔√™ IT │⁸ ⌐ 5 ╩ ⌐ ╩

∆ ≢ ⇔≡⅝╕⇔√⁹ ─ 5 ╩ ⌐⁸ ⌐╟╢ ╩ ∫√ ⁸

2013 4 ⅛╠⁸JEITA─ 1≈─ ≤⇔≡ √⌐ ⇔⁸ ⌐

⅔™≡ ⇔≡⅝√ ╩╟╡ ⌂ ≤⇔≡ ∆╢ ≢∆⁹ 

│⁸↓╣╕≢─ 2008 2 ⅛╠⁸2013 1 ╕≢─ 5 ─ ─

╩⁸ ≤⇔≡╕≤╘√╙─≢∆⁹5 ─ ─ ⌐│⁸ ⅝

ↄ ╛ ⁸↕╠⌐ ╛◄Ⱡꜟ◑כ⌐ ∆╢ ⅎ ╙ ⇔╕⇔√⁹ ╙ ⅝

⌂ │⁸2011 3 11 ⌐⁸ │↓╣╕≢ ⇔√↓≤─⌂™ ⅝⌂ ╩⁸

╩ ⌐ ↑√↓≤∞≤ ™╕∆⁹ ⌐╟╡ ↄ─ ™ ⅜ ╦╣⁸№╢™│ ╛

╛ ╩ ╦╣⁸╕√ ╙ ↄ─ ₁⅜ ╩ ⌂ↄ↕╣≡™╕∆⁹ ↄ

⌂╠╣√ ₁─↔ ╩⅔ ╡∆╢≤≤╙⌐⁸ ↕╣√ ₁─⁸1 ≢╙ ™ ⁸

╩ ╟╡⅔ ╡™√⇔╕∆⁹╕√⁸ ─ ⌐╟╡ ⇔√ ─

│⁸ ─ ⁸◄Ⱡꜟ◑כ─ ─ ⁸ ─ ⌂≥⁸ ↄ─ ╩

⌐ ⅝ ↑≡™╕∆⁹ 

ↄ─ ╩ ↑√ ≢∆⅜⁸ ─ ⁸∕⇔≡ ╩ ℮ √∟─√╘⌐╙⁸

↓╣╠─ ╩ ╡ ⅎ≡⁸ √⌂ ╩ ∫≡™ↄ ⅜№╡╕∆⁹ ⅜ ↑√

⁸╕√ ╛ ─ ₁⅜ ↑√ ╩ ⁸∕⇔≡ ∆╢⌐│⁸╕∞╕∞ ↄ─

≤ ⁸∕⇔≡ ╟╡╙ ™ ⅜ ≢∆⁹↓╣╕≢⁸ ≢ ╩

╘≡⅝√ │⁸ ⌐⁸╕√ ⌐⁸ ─ ─ ↑√♄ⱷכ☺╩ ∆╢╟℮

⌂ ╩ ≢⅝╢╙─≢│№╡╕∑╪⅜⁸ ⁸ ⅜ ∆═⅝ ─ ─√╘─

≈─ ⇔╢═⌐⌂╢╙─≤ ∫≡⅔╡╕∆⁹ ─ │⁸ ≢ ⅛⌂ ╩

⇔⌂↑╣┌⌂╡╕∑╪⁹∕─√╘─ ⌂ ─ fiכꜞ◓╢№≢≈1 IT ⌐≈™≡⁸ ↄ

─ ─ ↕╪⅜⁸ ⌐ ╦╣⌂⅜╠╙⁸╕√⁸ ⁸ ⌐◄꜠◒♩꜡♬◒☻

─ ─ ╛ ─ ≤™℮ ∆╢ ─ ≢╙⁸

─ ╩ ⇔≡ ⅝⁸5 ─ ╩ ⇔⁸ ╩╕≤╘╢↓≤⅜≢⅝╕

⇔√↓≤╩ ⅔╟┘ ─ ↕╪⌐ ╘≡ ™√⇔╕∆⁹ 

│⁸ fiכꜞ◓⌂ IT ─ ╛ ◄Ⱡ ─ ⁸↕╠⌐ ─◓

fiכꜞ IT ─ ╩ ℮√╘⌐⁸2008 ⅛╠ ⇔≡ ╩ ∫≡⅝╕⇔√⁹ 

⁸⅔╟┘ ─ ─ ⅝⌐≈™≡│⁸↓─ 5 ≢⁸ ⌐ ⇔≡

⅝╕⇔√⁹2007 ⌐│⁸ ⅜ ⇔√₈2050 ╕≢⌐ ─ ●☻

╩ ⅛╠ ↕∑╢₉≤™℮ ⅜⁸ ─ ≤⌂╡╕⇔√⁹╕√⁸2009

12 ⌐◖ⱭfiⱢכ◕fi⌐⅔™≡ ↕╣╕⇔√ COP15─ ⁸↕╠⌐ 2010 11 ◌fi◒

fi≢ ↕╣√ COP16─ ╩ ⇔≡⁸ⱳ☻♩ ─ ╖─ ⅜ ╦╣╕⇔√⁹
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─ ↄ─ ⅜ ●☻ ┼─ ╡ ╗═⅝ ╩ →╢√╘─◖ⱭfiⱢכ◕

fiכ◖▪ה♪⅜ ↕╣⁸ ⁸ ⁸EU⌂≥─ ⌐ ⅎ⁸ ↄ─ ╛ ⅜

─ ●☻ ⌐ ∆╢ ⌂ ╩ ∆╢≤↓╤╕≢ ╕⇔√⁹ ⁸COP17

⅔╟┘ COP18╩ ∂≡⁸2020 ⅜ⱴ♇ⱪ♪כ꜡─≢╕ ↕╣╕⇔√⅜⁸ │

─ 2013 ─ ─ ╖⌐│ ⇔⌂™↓≤╩ ⇔╕⇔√⁹ ─ ⌂

╖─ ╛ √⌂ ─ ⌐│⁸↕╠⌐ ⇔√ ⅜ ⌂ ≢∆⁹ ─

─ ≤ ⇔≡⁸ ≢│⁸ ─◄Ⱡꜟ◑כ─ ─

┘╟⅔כ◑ꜟⱪ⇔⁸◄Ⱡ♇▪כ꜡◒⅜ ─ │⁸╟╡ ≢ ⇔™ ≤

⌂∫≡™╕∆⁹ 

№╢™│ ⌐⅔™≡ ╩ ⌐ ∟⌂⅜╠⁸ ●☻─ ╩

∆╢≤™℮ │ ⌐ ⇔™╙─≢∆⅜⁸ ה ⌂ ─ ⁸ ─ √⌂

╖╛ ─ ⁸↕╠⌐│ ⇔™ ⱷ◌♬☼ⱶ⌂≥ ─▬ⱡⱬכ◦ꜛfi⌐╟╡⁸

≢№╢≤ ⅎ≡™╕∆⁹∕⇔≡⁸ ≢⁸ꜝ ▬ⱨ☻♃▬ꜟ╛꞉⁸ꜟ▬♃☻◒כ

─☻♃▬ꜟ⁸ ─ ™ ⁸╙── ╡ ⌂≥╩ ⅝ↄ ⅎ≡™ↄ ⅜№╢≤≤╙

⌐⁸ ─ ╩ ⅎ╢↓≤⅜ ≢∆⁹↓─ ╛ ─ ╩ ∆╢√╘⌐⁸

fiכꜞ◓ IT │ ⅝ↄ ∆╢↓≤⅜ ↕╣≡™╕∆⁹ 

fiכꜞ◓ IT ≢│⁸2008 ─ ⅛╠⁸ ⇔≡⁸↓─◓ꜞ

fiכ IT ─ ─ ⌂ ⌐☻ⱳ♇♩╩ ≡≡⁸ ╩ ╘≡⅝╕⇔√⁹

⌐⅔™≡⁸╟╡ ⌐⌂╢─⅜ₐ ⅜⁸≥─╟℮⌐⇔≡ ⌐ ●☻╩ ⇔≡

™ↄ─⅛ ⁸ea ─ ה ה ╩≥↓⌐ ⇔≡⁸↓─ ╩ ⇔≡™ↄ─⅛ₑ

╩ ⌐∆╢↓≤≢∆⁹↓─ ╩ ╘╢ ≢⁸IT ⅜╙√╠∆ ╩ ⅝⌐⇔≡│⁸

⌂ ⅜ ╕⌂™≤ ⅎ⁸a↓─◓ꜞכfi IT ⅜ ─ ⌐ ↑≡ ⅜≢⅝╢⅛ ⁸e

ₐ∕⇔≡∕─ │≥─ↄ╠™⅛ₑ≤™℮◓ꜞכfi IT ⌐ ∆╢ ─ ≈ ⁸ⱳ♥fi

◦ꜗꜟ ╩ ⌐ ⇔≡⅝╕⇔√⁹5 ─ ≤⇔≡⁸a IT ─ ◄Ⱡ (of 

IT) ⁸ea IT ─fiꜛ◦כꜙꜞ♁ ⌐╟╢ ─ ◄Ⱡ (by IT) ⁸ea ⌐♃fi☿♃כ♦ ∆

╢ ◄Ⱡₑ─ ╩ⱴכ♥─≈3 ⌐⁸↕╠⌐ₐ fiכꜞ◓─ IT ─ ה ⁸ea כꜞ◓

fi IT ─ ╩fiꜛ◦כꜙꜞ♁╛ ה ⇔≡™╢ ─ ⌐ ∆╢ ⁸ea

⌐⅔↑╢ ≢─ ₑ╩ ⁸♩Ⱨ♇◒ ⌂♥

≡⇔≥ⱴכ ⇔╕⇔√⁹ 

2050 ─ ─ ●☻╩ ─ 50 ⌐∆╢√╘⁸╕√∕↓⌐ ⅝ ↄ√╘⌐

2020 ⁸2025 ╕≢⌐⁸ ⁸ ⁸∕⇔≡ ₁─ ╛ └≤╡⅜ ╩∆╣

┌╟™⅛⁹∕⇔≡⁸ ⌐⁸ ╩∆╣┌≥─ↄ╠™─ ⅜ ≢⅝╢─⅛╩╟╡

⌐∆╢√╘⌐⁸ ⌐ ╡⁸ ╩ fiכꜞ◓⁸√╕⁹∆╕™≡╘ IT ─ ─

⌐│⁸IT ITה ∞↑≢⌂ↄ⁸ ─ ⁸ ─ ─ ₁≤ ≤⌂∫√ ─ ⁸

⅜ ≢№╢↓≤│ ℮╕≢╙№╡╕∑╪⁹ ─ │⁸ ─™╤™╤⌂

─ ⌐⁸a ╩∆╣┌≥─ↄ╠™─◄Ⱡꜟ◑כ ╛ CO2 ⌐≈⌂⅜╢⅛ ⁸ea ╩

∆╢─⅜╟╡ ⅛ ⁸e╕√a fiכꜞ◓ IT ╩ ↕∑╢⌐│≥℮⇔√╠╟™⅛ₑ╩ ⇔
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≡™√∞ↄ√╘─ 1≈─ ↑⌐⌂╢≤ ⅎ≡™╕∆⁹ 

IT ⱬfi♄כ⌂≥─ ☻ⱦכ◘ה fiכꜞ◓⅜ IT ╩ ⌐ ∆╢↓≤≢⁸IT

─♃fi☿♃כ♦╛ ⌐◄Ⱡꜟ◑כ ⅜ ⇔⁸╕√⁸IT ─fiꜛ◦כꜙꜞ♁ ⌐╟

╡⁸ ─™╤™╤⌂ ≢◄Ⱡꜟ◑כ ⅜ ≢⅝╢≤ ⅎ╠╣╕∆⁹↓─◓ꜞכfi

IT ─◘ⱪꜝ▬♅▼כfi fiכꜞ◓⁸≡™⅔⌐ IT ⌐╟╢ ◄Ⱡ┼─ ─ ╩

fiכꜞ◓⁸│≥↓╢∆ IT ─ ה ה ה ≤™∫√◘▬◒ꜟ⅜ ─☻Ɽ▬ꜝꜟ≤

⇔≡ ⌐ ╢√╘⌐│ ∞≤ ⅎ≡™╕∆⁹a◓ꜞכfi IT ─ ╩fiꜛ◦כꜙꜞ♁╛

ה ⇔≡™╢ ─ ⌐ ∆╢ ₑ≢ ╠╣√ │⁸ ⁸ ─☿◒♃

⁸╙≢כ ↕╣ ╘≡™╕∆⁹╕√⁸ ⌐⅔™≡↓╣╕≢─ ╛ ⅛╠

─ ⌐ ⅎ≡⁸ ─≢☻ⱦכ◘ה ╩ ⌐ ⇔ ⇔≡™ↄ↓≤│⁸

⌐≤∫≡ ⌐⌂╡╕∆⁹↓─ ≢⁸ ≤ ⇔⁸

─ ─ ╩ ⅎ√↓≤│⁸ ─ ⌐≤∫≡

≢⇔√⁹ 

 

↓─ 5 ⌐╦√╡⁸ ─ ╩ ∆╢ ≢⁸  

 ⁸  (JEITA) ⌂╠┘⌐◓ꜞכfi IT

─ ה ─ ₁⌐│⁸ ⌂↔ ╩ ╡╕⇔√⁹╕√⁸5 ─ ⌐⅔

™≡ ─ ≤⇔≡ ↕╣√ ↄ─ ₁⁸ ꞉כ◐fi◓◓ꜟכⱪ─ ⅔

╟┘ⱷfiⱣכ─ ₁⌐│⁸ ה ─√╘⌐ ⌂ ╩ ⇔≡™√∞⅝⁸ ≢⁸

⌂ ╩ ∫≡™√∞⅝╕⇔√⁹↕╠⌐⁸ ה ─ ₁≤│

╩↕∑≡™√∞⅝⁸ ⌐⁸ ◄Ⱡꜟ◑כ ⁸ ה ⁸

⁸ ─ ₁⅛╠│⁸ ⌂ ╩ ↄ ⅝╕⇔√⁹№╠

√╘≡⁸ ↄ ™√⇔╕∆⁹ 

⁸ │⁸ ─ ╩ JEITA─◓ꜞכfi IT ⅔╟┘

∆╢ ⌐ fiכꜞ◓⁸≡⇔ IT ─╙≈ ⅝⌂ⱳ♥fi◦ꜗꜟ⌐≈™≡ ⌂

⁸↕╠⌐⁸↓╣╠╩ ─ ⌐ ה ↕∑╢√╘─ ╖ ╡⌐ ⇔≡⁸ ╡

╪≢™⅝╕∆⁹ ⅝ ⅝⁸↔ ⁸↔ ╩™√∞↑╣┌≤ ™╕∆⁹╕√⁸↓╣╕≢

─ ─ 5 ─ ⅔╟┘ ≤ ∆╢ ─ ─ ⅜⁸

─ ⌐⌐ ↑≡ ≢ ₁ ↕╣≡™╢ ↄ─ ₁─ ⌐⁸╕√⁸

─ ─ √⌂ ≠ↄ╡╛ ─ ─√╘⌐⁸ ⇔≢╙⅔ ⌐ ≡╣┌≤ ™

╕∆⁹ 
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ה  

 

             Ɽ♫♁♬♇◒     2010  

               Ɽ♫♁♬♇◒     2008 2009  

              ▪ꜟⱪ☻     2010  
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ה  
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1   5 ─≤╡ↄ╖ 

1.1. ─  

2050 ╕≢⌐ ─ ●☻ ╩ ⅛╠ ↕∑╢≤™℮ ⅛╠ ↕

╣√ ╩ ∆╢√╘⌐│⁸ │ 60 80%╙─ ●☻─ ⅜ ≤╙

╦╣≡™╢⁹∕─√╘⌐ ⌂▬ⱡⱬכ◦ꜛfi⌐⁸IT │ ⅝ↄ ∆╢≤ ↕╣≡™

╢⁹ 

IT ⌐ ⌂ ⌐│⁸╕∏ ─ ⌐ ℮ ⅜ →╠╣╢⁹↓╣│№

╠╝╢ ≢ ╡ ╕╣≡™╢⅜⁸ ─ ⌐ ╘╢ IT ─ │ 1.5

≢№╡⁸∕─ │ ≤╙™ⅎ╢⁹ ⁸ ⌐ ↄ ∆╢↕╕↨╕⌂ ITה◄꜠◒

♩꜡♬◒☻ ╛ ─ ₈IT ─ ◄Ⱡ of IT ₉⁸↕╠⌐ IT ♁

─fiꜛ◦כꜙꜞ ⌐╟∫≡ ─◄Ⱡꜟ◑כ ─ ╩ ∆↓≤ ₈IT ⌐╟╢

─ ◄Ⱡ by IT ₉ │ ⌐ ⅝⌂ ⅜№╢⁹ 

≢│⁸21 ─₈ ≤ ⅜ ∆╢ ₉─ ⌐ ↑≡⁸ ה ה

⌂ ─ ╩ ⇔≡™ↄ√╘⁸◓ꜞכfi IT ▬♬◦▪♥▫Ⱪ⅜ ↕╣≡

™╢⁹∕─ ≢⁸ ⌐ ─ ─ ╩ fiכꜞ◓⁸╘√╢ IT ⅜ ↕╣

√⁹ 

fiכꜞ◓ IT ≢│⁸2050 ≤™℮ ─№╢═⅝ ╩ ⅎ√ ≢⁸2020

2025 ╕≢⌐ ╩⌂∆═⅝⅛≤™℮ ─ ⅜ ⌐ ≤─ ⅛╠ ╩ ∫≡⅝

√⁹ fiכꜞ◓⁸│⌐ IT ⌐ ∆╢ ⁸ ⁸ ◦fiⱳ☺►ⱶ─ ⁸∕

fiכꜞ◓≡⇔ IT ─ ה꜡ ─ⱴ♇ⱪ♪כ fiכꜞ◓⌐╠↕⁸ IT ─ ─ ה

⁸ ─ ─ ⌂≥╩ ╘≡⅝√⁹ 

fiכꜞ◓⁸│ IT ─ 2008 2 ⅛╠ 2013 1 ╕≢

─ 5 ─ ה ─ ╩ ╡╕≤╘√╙─≢№╢⁹ 
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1.2. 5 ─  

≢│⁸2008 fiכꜞ◓╠⅛ IT ─ ה ╩ ⌐ ∆╢↓≤

≢⁸CO2 ⌐ ⇔≡≥─╟℮⌂ ⅜ ⅛╩ ╠⅛⌐⇔⁸ ℮═⅝ ╡ ╖╩

⌐∆╢↓≤╩Ⱶ♇◦ꜛfi≤⇔⁸₈◓ꜞכfi IT ─ ╙─↕⇔ ─ fiכꜞ◓⁸

IT ─ ⅎ╢ ⁸ fiכꜞ◓₉₈ IT CO2 ─

₉╩⅔↓⌂∫≡⅝√⁹ ⌐│⁸ ─ 4≈╩ ≡⇔≥ⱴכ♥⌂ ╩ ╘≡⅝√ 

1. IT ─ ◄Ⱡ of IT, ┘  

─♃fi☿♃כ♦ .2 ◄Ⱡ ┘  

3. IT ⌐╟╢ ─ ◄Ⱡ by IT, ┘  

fiכꜞ◓ .4 IT ╩ / ⇔≡™╢ ─ ה ─  

fiכꜞ◓─ .5 IT ⌐ ∆╢ ╡ ╖ 

6. ≤─  

 

╕∏⁸₈IT ─ ┘ ₉─ ╡ ╖≤⇔≡⁸2008 ⌐│⁸2025

┘ 2050 ─ IT ─ ◄Ⱡ ─ ╩⅔↓⌂∫√ 3 ⁹ 

─♃fi☿♃כ♦⁸₈√╕ ◄Ⱡ─ ┘ ₉≤⇔≡⁸2008 ⌐

╩ ∆╢≤ ▫♥ꜞ◦□fi♃ⱨ☿♃כ♦⁸⌐ ⌐ ⅎ IT ╙ ╗ ⌂ ◄Ⱡ

≤⇔≡⁸DPPE (Datacenter Performance Per Energy)─ ╩ ⇔≡ ╘√⁹2009 2

♃fi☿♃כ♦⌐ ◄Ⱡ ⌐ ∆╢ 3 ⌐╟╢ ╩ ⇔⁸∕─ 2012

10 ─ ╕≢⁸ ⌐ ─ ≤⁸2 ⌐ 1 ─ ╩ ♃כ♦⁸⇔

☿fi♃ ◄Ⱡ ⌐ ∆╢ ╩ ╘√ 2013 2 ⌐╙ ⁹╕√⁸DPPE

─ ╩↕╠⌐ ╘╢√╘⁸ISO/IEC⌐⅔↑╢ DPPE─ ⌐╙ ⇔≡ ╡ ╪≢

™╢ 4 ⁹ 

⌐⁸₈IT ⌐╟╢ ─ ◄Ⱡ─ ₉⌐≈™≡│⁸IT ⌐╟╢ ─ ◄Ⱡ─

─ ╩ 2008 2012 ─ 5 ⇔≡ ⇔√⁹ ─ ⌂ ⅎ ⌐

ⅎ⁸ ─ ⁸ ⌂ ╙ ⇔√⁹↕╠⌐⁸ ⌐ ─ ╩

∫√⁹↓╣╠─ ╩ 2012 ⌐ ≤⇔≡≤╡╕≤╘√ 5 ⁹ 

fiכꜞ◓⁸₈⌐╠↕ IT ─ ─ ─ ₉╩⁸2008 2010 ─ 3

⇔√⁹ ₁⌂ ─ ─ ╖ ╦∑≤⇔≡ fiכꜞ◓╢╣╠ IT ─ ╩⁸≥─╟

℮⌐ ∆╢─⅜ ⅛≤™℮ ⌐≈™≡⁸ ⁸of IT─ ⁸by IT─ ─ ≢

╩ ╘√ 6 ⁹ 

⌐⁸₈ fiכꜞ◓─ IT ⌐ ∆╢ ─ ₉≤⇔≡⁸ ⁸EU╩│∂╘⁸ ▪☺

▪ ⌐⅔↑╢ fiכꜞ◓─ IT ╩ ═ ╡╕≤╘√ 7 ⁹╕√⁸

⌂ ⅝⅛↑⌐ ↑√ ─☻♥♇ⱪ≤⇔≡⁸↓╣╕≢ ⌐╟∫≡ ↕╣≡⅝√ 

by IT⌐ ∆╢ ╩ ⇔⁸∕─ ╩╕≤╘√⁹↕╠⌐⁸ ─ ╡ ╖╩

⌐ fiכꜞ◓╙≥↓╢∆ IT ⌐ ≤ ⅎ╠╣╢↓≤⅛╠⁸ ┼─ ≤⇔≡⁸
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EU≢◓ꜞכfi by IT─ ─ ╖╩ ∆╢ ICT4EE⌐ fiכꜞ◓─≢╕╣↓⁸⇔ IT

─ ─ ╩⅔↓⌂∫√⁹╕√⁸ 4 ─

⌐ ⇔≡⁸ ⁸♦☺♃ꜟ♃◖◓ꜝⱨ ─ ─ ╩ ⇔√

8 ⁹ 

 

¸

¸ Ẇ ֝

¸ ↓ӓ

¸ Ẇ ͬ
(ICT4EE )

¸

¸ ↓ӓ

¸˗͈

¸ ᾍ

¸ Ẇ ͬ

2011 ₴↓
2012 ₴↓

2010 ₴↓2009 ₴↓2008 ₴↓

¸

¸
WG1

WG2

WG3

¸ DPPEὑ╛ӓ

¸ ᶮ Ӳ

ӓ

¸ DPPE ὑ
ὕ

¸ᶮ Ӳ
DPPE

PUE)

¸ DPPEὕ

¸ᶮ Ӳ (GEC, 
CUE, ERF)

¸ DPPE
̸

¸ 1ᶥ
ᶮ ̝

¸ ↓ ѝ
of IT

¸ ↓ ѝ
by IT

¸ ↓ ѝ

WG4

¸ ẆҲׄ

 

1.3. IT ─ ◄Ⱡ  (of IT)  

↓╣╕≢⁸ ה ─◄Ⱡꜟ◑כ │ ⌐ ♩꜠fi♪╩ ↑≡⅝√⁹ITה

◄꜠◒♩꜡♬◒☻ │↓╣╠─ ─◄Ⱡꜟ◑כ ─ ─ ╩ ╘≡⅔╡⁸

ה ─ ◄Ⱡꜟ◑כ╩ ∆╢ ≢⁸ITה◄꜠◒♩꜡♬◒☻ ─ ◄Ⱡ

⌐ ↑√ ⌐ ∆╢ │ ⅝™⁹ 

↓↓≢│⁸ITה◄꜠◒♩꜡♬◒☻ ─℮∟ ─◄Ⱡꜟ◑כ ⅜ ™ 10 ⌐

≈™≡⁸2050 ╕≢─◄Ⱡꜟ◑כ ─ ≤ ⌐╟╢◄Ⱡꜟ◑כ ─

⁸◄Ⱡꜟ◑כ ─ ⌂ ╩ ╖√ ╩ ⇔√⁹╕√⁸∕─

≤⇔≡⁸↓╣╠─ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⅎ ╩ ⇔√⁹ ≤⌂╢ 10

│⁸IT ⅜ PC⁸◘כⱣ⁸☻♩꜠⁸♅♇▬☻ה♃כꜟ⁸☺כ♦▫☻ⱪ꜠▬─ 5 ≢

№╡⁸◄꜠◒♩꜡♬◒☻ ⅜♥꜠ⱦ⁸ DVD ⁸ ⁸ ⁸

◄▪◖fi─ 5 ≢№╢⁹ 

⌐⅔↑╢ ITה◄꜠◒♩꜡♬◒☻ ─◄Ⱡꜟ◑כ │⁸ ⅜ ╗

⁸ ≤ ⅜ ╕⌂™ ⁸ⱬכ☻ꜝ▬fi ─ ─

≤ ∆╢↓≤⅜≢⅝╢⁹ ⇔⁸ ⅜ ╪∞ ≤ ╕⌂™ ─ ─

╩ ∆╢ ⌐│⁸ ⅜ ∂ ─ ╩≤╢↓≤⌐ ∆╢ ⅜№╢⁹ ⅎ┌⁸
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♥꜠ⱦ≢№╣┌ ◘▬☼ ─ ≈─ ⅜ ∂♥꜠ⱦ─ ╩ ℮ ⅜№╢≤

™℮↓≤≢№╢⁹ ⌐│⁸ ─ │ ₁⌂ ≢ ↕╣╢⅜⁸∕─℮∟ ╙

⌂ ╩ ⇔⁸∕╣╩ ⅎ≡ ╩ ⇔√ 1.3-1 ⁹∕╣ ─ ─℮∟

⌂╙─│⁸ ⌐ ™╢⌂≥⇔≡ ≢ ⇔√⁹↓↓≢⁸ ─ №√╡─

⅜◄Ⱡꜟ◑כ ≤ ⅎ╠╣╢↓≤⅛╠⁸₈ ₉≤ ─ ╩◄Ⱡꜟ◑כ

≤⇔≡ ∑≡ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3-1 ≤◄Ⱡꜟ◑כ  

 

⌐⁸ 10 ─ ⌐≈™≡⁸ⱬכ☻ꜝ▬fi─◄Ⱡꜟ◑כ ↓↓≢│

≤ ⌐╟╢◄Ⱡꜟ◑כ ╩ ⇔√⁹ 

◄Ⱡꜟ◑כ │⁸ ≤ 1 №√╡─ ─ ⅛╠ ⇔√⁹

│⁸GDP ≤ ⌐ ─ ⅜№╢↓≤╩ ⇔≡ ⇔√⁹ ⁸1 №√╡

─ │⁸ ⅜ ╗ ⌐≈™≡│ ─ ≤⌂ⱴ♇ⱪ♪כ꜡

╩ ⌐ ⇔⁸ ⅜ ╕⌂™ ⌐≈™≡│ 2005 ─ ─ IT

≢│⁸↓╣╕≢─ ה ─♩꜠fi♪⅜ ╙ ⇔√ ─ ≤

⇔√⁹ 

1.3-2│ 2005 ⅛╠ 2050 ─ 10 ─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ

─ ≢№╢⁹2020 ─◄Ⱡꜟ◑כ │⁸2005 2025ה 2050ה ─◄Ⱡ

כ◑ꜟ ⅛╠─ ≢№╢⁹ ⅜ ≡™≈⌐♃כꜟה☺כ꜠♩☻הⱣכ◘™

│⁸ⱨ□◦ꜞ♥▫─ ╙ ⇔≡™╢1⁹ ⌐⅔™≡│⁸10 ─ ⌐╟╢ 2005

─◄Ⱡꜟ◑כ │ 3,300 kWh/ ∞⅜⁸↓─╕╕─ ≢│⁸2025 ⌐│ 4,500

 
                                                        
1
 ⱨ□◦ꜞ♥▫─ │⁸ ─ ⌂ Power Usage Effectiveness (PUE; 4 )╩ ™≡ ⇔√⁹

™√ PUE─ │⁸2005 ⁸2025 ⁸2050 ≢⁸∕╣∙╣ 1.9⁸1.8⁸1.7≢№╢⁹ 

IT

PC CPU

CPU

PC

3+2

CPU

COP/

AFP

CPU
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5,500 kWh/  ( 4,900 kWh/ ) ⌐ ∆╢⁹∕╣⅜⁸ ⌐╟∫≡ 2025

≢ 1,200 1,700 kWh/  ( 1,400 kWh/ ) ⅜ ↕╣╢≤ ↕╣╢⁹

≢│◄Ⱡꜟ◑כ ─ │↕╠⌐ ↄ⁸2005 ≢ 3.1 4.2  kWh/  ( 3.7

kWh/ )⁸2025 ≢│ 6.0 8.5  kWh/  ( 7.3 kWh/ ) ≤⌂╢⁹↓╣⅜⁸

⌐╟∫≡⁸2025 ≢ 1.8 2.9 kWh/  ( 2.4 kWh/ ) ⅜ ↕╣╢≤

↕╣╢⁹ ⌐╟╢ ─ ╩ ⇔⁸◦♫ꜞ○ ─ 3≈─ ╩ ⇔√⁹ ◦

♫ꜞ○│⁸ 1 №√╡─◄Ⱡꜟ◑כ ≤ ⌐ ─ ╩ ⇔≡ ⇔√  

1.3-1 ⁹ │◦♫ꜞ○ ⁹  

╩ CO2 ⌐ 2∆╢≤⁸ ≢│ 2025 ⌐ 0.9 2.0  t-CO2 ⌐ ∆╢

≤↓╤ 0.2 0.7  t-CO2─ ⅜ ↕╣⁸ ≢│ 12.0 34.0  t-CO2 ─℮∟ 3.6

11.6  t-CO2─ ⅜ ↕╣╢⁹ 

1.3-2⌐⅔™≡ ─◄Ⱡꜟ◑כ ─ ⅜ ╟╡ ™─│⁸ ⅜ ⌐

™◄▪◖fi⁸ ⌂≥─ ⅜ ™√╘≢№╢⁹⇔⅛⇔⁸IT 5 ≤♥꜠ⱦ⌐

∆╢≤⁸◄Ⱡꜟ◑כ ─ ┘ │ ↄ⁸2025 ⌐│2005 ─ 3 5 ≤⌂╢ 1.3-3 ⁹

↕╠⌐ 2025 ≢◄Ⱡꜟ◑כ ⌐ ╘╢ IT 6 ─ │ 38 ≢№╢─⌐

⇔⁸ ⌐ ╘╢ 6 ─ │ 50%╩ ╘⁸ ─ ╙ ⅝™↓≤⅜╦⅛╢⁹ 

 

 1.3-1 ⇔√ 3≈─◦♫ꜞ○ 

◦♫ꜞ○ ITה  ─  

◦♫ꜞ○ ITה  ─  

◦♫ꜞ○ ITה  ─  

 

 
                                                        
2 ─ ╩ ⇔⁸ ╩ 0.2 0.4 [kgCO2/kWh] ≤⇔√⁹0.4│⁸ ─ ה

╩ ⅎ ⅝⇔√ ⁸0.2│ ה ⅜ ∆╢≤ ⇔√ ≢№╢⁹ 
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41,719 52,202 56,564
84,024

18,609
28,542

108,232

0

50,000

100,000

150,000

200,000

2005 2020 2025 2050

3,266 3,690 3,728
2,861

1,293
1,746

4,039

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2005 2020 2025 2050

36,908 46,260 49,999
72,355

15,677
23,374

81,720

0

50,000

100,000

150,000

200,000

2005 2020 2025 2050

31,189 39,260 42,347
59,664

11,992 17,748

60,654

0

50,000

100,000

150,000

200,000

2005 2020 2025 2050

3,266 3,526 3,529
2,683

1,068 1,409 2,858

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2005 2020 2025 2050

3,266 3,345 3,318
2,598

900 1,182 2,344

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2005 2020 2025 2050

 

1.3-2 10 ─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ 3
 

⁸  

 

 
                                                        
3
 2005 ─ ─ │ ╩ ™≡ ⇔≡™╢√╘⁸◄Ⱡꜟ◑כ ⅜◦♫ꜞ○⌐╟╡ ⌂

╢⁹ 
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508
1,315 1,473 1,129

746
1,073

3,238

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2005 2020 2025 2050

508
1,151 1,274 951

522
736

2,057

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2005 2020 2025 2050

508
970 1,063 865

353 508
1,543

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2005 2020 2025 2050

 

 1.3-3 ⌐⅔↑╢ IT ─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ  
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─♃fi☿♃כ♦ .1.4 ◄Ⱡ  

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ │⁸ ⌐ ™ ⌐ ⌐ ⇔≡⅔╡⁸∕

─◄Ⱡꜟ◑כ │ ─ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸│≢↓↓⁹╢№≢

≤◄Ⱡꜟ◑כ ⌐≈™≡ ╩ ╖√⁹╕√⁸ fiכꜞ◓─ IT ╩ ∆

≤⇔≡⁸ כ◑ꜟfi♃◄Ⱡ☿♃כ♦─ ╩ ⇔≡⅝√⁹↓↓≢│⁸↓╣╕

≢─ ╩≤╡╕≤╘√⁹ 

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦  

─♃fi☿♃כ♦ │⁸IT ⌐╟╢╙─≤ ⌂≥ⱨ□◦ꜞ♥▫ ⌐╟╢╙─

⌐ ─♃fi☿♃כ♦⁹╢╣⅛ ⌐№√∫≡│⁸ⱨ□◦ꜞ♥▫ ⌐≈™≡│ Power Usage 

Effectiveness (PUE)
4╩ ™⁸IT ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘│≡™≈⌐ ─

≤ ╩ ⇔√⁹ 

IT ─ │⁸ 3 ≢ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘√⇔ ─℮

⌐♃fi☿♃כ♦⁸∟ ╕╣╢╙─⌐≈™≡ ⇔√⁹ ⁸ⱨ□◦ꜞ♥▫ ─

⌐│⁸PUE╩ ™√⁹ⱬכ☻ꜝ▬fi≢│ 2005 ≢ PUE╩ 1.9⁸2025 ≤ 2050

⌐│∕╣∙╣ 1. 8⁸1.7≤⇔√⁹ ⌐│⁸2005 ≢ PUE=1.9⅜⁸2025 ⁸

2050 ⌐│∕╣∙╣ 1.28⁸1.14≤⌂╢≤ ⇔√⁹2020 ─ │⁸2005 2025ה

2050ה ─ ⅛╠ ⇔√⁹ 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸│1.4-1 ≤◄Ⱡꜟ◑כ ─ כ♦⁹╢№≢

♃☿fi♃─◄Ⱡꜟ◑כ │⁸2025 2050ה ⌐ ⅝ↄ ∆╢⅜⁸ ─ ⌐

╟∫≡ ┘│ ⅎ╠╣╢⁹ ≢│⁸2005 ─◄Ⱡꜟ◑כ │ 150 kWh/

∞⅜⁸↓─╕╕─ ≢│ 2025 ⌐ 600 kWh/ ⌐ ∆╢⁹∕╣⅜⁸ ⌐╟

∫≡⁸2025 ⌐│ 440 kWh/ ↕╣╢≤ ↕╣╢⁹ ─ ╩ ╘√

≢╙⁸IT │ 2025 ⌐ 2005 ─ 1.5 ≤⌂╢⅜⁸ⱨ□◦ꜞ♥▫ ⌐╟

╡ PUE─ ⅜ ⅜╢↓≤≢⁸ ─◄Ⱡꜟ◑כ │ ⌐≤≥╕∫≡™╢⁹ 

 
                                                        
4 PUE│ ╠⅛♪♇ꜞ◓הfiכꜞ◓ ↕╣≡™╢ ≢⁸ ♃fi☿♃כ♦ ─ IT

─ ≤ ▫♥ꜞ◦□fi♃─ⱨ☿♃כ♦⁸╣↕ ─◄Ⱡꜟ◑כ ╩ ∆⁹ 
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 1.4-1 כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ כ◑ꜟⱠ◄ה  

 

◄Ⱡꜟ◑כ ─  

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ╩ ╦∆ ⅜♪♇ꜞ◓הfiכꜞ◓⁸≡⇔≥ ⇔√

Power Usage Effectiveness (PUE) ⅜ ↄ ꜟfi♃─◄Ⱡ☿♃כ♦⁸⇔⅛⇔⁹╢№≈≈╣↕

כ◑ ╩ ∆╢⌐│⁸◄Ⱡꜟ◑כ ≢ ∆≤⅔╡ⱨ□◦ꜞ♥▫ ─

╩ ∆ PUE ─╖≢│ fiכꜞ◓⁸≢↓⧵⁹╢№≢ IT ♃fi☿♃כ♦│≢

─◄Ⱡꜟ◑כ ╩ ╦∆ ⇔™ ♃fi☿♃כ♦⁸≡⇔≥  (Datacenter 

Performance Per Energy; DPPE╩ ⇔≡⅝√⁹ 

 

DPPE─ ⌂ ⅎ  

DPPE│⁸♦כ♃☿fi♃─ ◄Ⱡꜟ◑כ№√╡─ ╩ ∆ ≢№╢⁹∆⌂╦∟⁸

DPPE ─♃fi☿♃כ♦ / ─♃fi☿♃כ♦⁹╢№≢ ┘ ◄

Ⱡꜟ◑כ─ ⌂≥╩ ∆╢ ⅜№╢⅜⁸↓╣╠│⁸IT ─ ╛ ─ ⌂≥⁸

─♃fi☿♃כ♦ ꜠ⱬꜟ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ≤ ∆═⅝≢№╢⁹∕↓≢⁸

─♃fi☿♃כ♦ 4≈─ ─◘Ⱪ ╩ ⇔√⁹ 
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◘Ⱪ   
∆╢ 

╡ ╖  

ITEU 

IT Equipment 

Utilization  

= IT ─ ◄Ⱡꜟ◑כ

IT ─

◄Ⱡꜟ◑כ

 

IT ─ ◖fi♁

fi⁸ꜛ◦כ♦ꜞ ⌐╟

╡ ≤

⌐ ╘╢⁹ 

ITEE 

IT Equipment 

Energy Efficiency  

= IT ─

IT ─

 

╟╡ ◄Ⱡꜟ◑כ ─ ™

IT ─ ⌐ ╘╢⁹ 

PUE 

Power Usage 

Effectiveness  

─♃fi☿♃כ♦ = ◄Ⱡ

כ◑ꜟ IT ─

◄Ⱡꜟ◑כ  

─ ⁸

─ ⁸ ╩

⇔√ ₁⌂ ⌂≥⌐╟╢

ⱨ□◦ꜞ♥▫─◄Ⱡꜟ◑כ

⌐ ╘╢⁹ 

GEC 

Green Energy 

Coefficient  

כ◑ꜟfi◄Ⱡכꜞ◓ =

ה ⌂≥ ◄Ⱡꜟ◑כ

⌐╟╢◄Ⱡꜟ◑כ─

─♃fi☿♃כ♦

◄Ⱡꜟ◑כ  

⁸ ⁸

כ◑ꜟfi◄Ⱡכꜞ◓─

─ ─ ≤ ⌐

╘╢⁹ 

 

DPPE│↓╣╠─◘Ⱪ ╩ ⇔≡⁸ 

  DPPE  ITEU× ITEE × 1/PUE ×1/(1-GEC) 

 ≢ ╦∆⁹ 

 

DPPE─ ⱪ꜡☺▼◒♩ 

DPPE─ ◄Ⱡ ≤⇔≡─ ─ כ◑ꜟfi♃⌐⅔↑╢◄Ⱡ☿♃כ♦┘╟⅔⁸

─ ─ ╩ ⌐⁸2010 ≤ 2011 ⌐ ♃fi☿♃כ♦─ ⅔╟┘ ─♦

♃fi☿♃כ ⌐↔ ™√∞⅝⁸DPPE─ ⱪ꜡☺▼◒♩ DPPE ⱪ꜡☺▼◒♩

╩ ⇔√⁹2010 │ 2010 7 ⅛╠ 1 ╕≢─ 7⅛ ─ ⌐⁸ 20 ⁸

2 ⌐ ─↔ ╩™√∞™√⁹2011 │⁸ 15 ⁸ 2 ⌐↔ ™

√∞⅝⁸2011 8 2012 1 ⌐ ╩ ⇔√⁹ 

∕─ ⁸DPPE⅜ ─ ╙≢♃fi☿♃כ♦╢№⌐ ⌂ ≢№╢↓≤

╩ ⇔√⁹╕√⁸ ─ ╛ ≤⇔≡─ ╙ ∫√⁹DPPE─

≤⇔≡ PUE─ ╙ ⇔√≤↓╤⁸PUE─ │ 1.8 1.9≢№∫√⁹ 

↕╠⌐⁸◦fi●ⱳכꜟ≤ⱬ♩♫ⱶ≢╙ DPPE ╩⅔↓⌂™⁸ ≢╙ DPPE╩

≢№╢↓≤╩ ⇔√⁹ 
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⌐╟╢ Ɫכ♀▬♫⸗כ◦ꜛfi─ ╡ ╖ 

DPPE─ ⌐≈™≡⁸ ─ fiכꜞ◓ה IT ≢ ⇔√♃☻◒ⱨ

≢☻כ◊ ╩∆╢≤ ⌐⁸▪☺▪ ⌐ ⇔≡╙ ╩ ∫√⁹2 ⌐ ♃☻◒ⱨ◊

─☻כ ╩ ∆╢≤≤╙⌐⁸2009 3 ⅛╠ ⌐ 1 ─ ≢ ╩

⇔√⁹ ⅛╠│ DPPE╩ ⇔⁸∕─ ─ ≤≤╙⌐ ╩ ∫≡⅝√⁹ 

─♃fi☿♃כ♦ ╩ ╢ ≤⇔≡ ─ ≤≤╙⌐ DPPE─ ⅜ ⌐

↕╣⁸∕─ ⁸DPPE─ ≢№╢ PUE≤ GEC⌐≈™≡⁸3 ≢─ ⅜⌂↕╣

♃fi☿♃כ♦⁸⅛╒√ ─ ⌂ ╖≤⇔≡₈Holistic Framework₉⅜ ↕╣√⁹

╕√⁸IT ╩ ∆ ⌐≈™≡╙⁸꜠ ⱦꜙכ╛ ⅜ ╘╠╣≡™╢ ⁹ 

 

1.5. IT ⌐╟╢ ◄Ⱡ  (by IT)  

IT ╩ ™╢↓≤≢⁸ ⌐⅔↑╢ ╛ⱶꜝ╩ ⇔◄Ⱡꜟ◑כ CO2

╩ ╖ ∆↓≤⅜ ↕╣╢⁹ 5 ≢│⁸₈IT ⌐╟╢ ◄Ⱡ₉♁ꜞꜙכ◦ꜛfi⌐≈™

≡⁸∕─ ─ ╡ ╩ ∆╢≤ ⌐⁸ fiꜛ◦כꜙꜞ♁─ ╩ ∆╢⁹ 

 

IT ─fiꜛ◦כꜙꜞ♁  

IT ╩ ∆╢↓≤≢ ╩ fi│⁸ꜛ◦כꜙꜞ♁╢∆ ─ ╡⁸ ™

כꜞ◗♥◌ ≢ ⅜ ↕╣≡™╢⁹ 

IT כꜞ◗♥◌Ⱪ◘ כꜞ◗♥◌  fiꜛ◦כꜙꜞ♁

 
ⱪ꜡☿☻ FEMS⁸ / /כ♃כ⸗/ ─ ⁸ ⱪ

꜡☿☻─  

 

⁸  BEMS⁸ ♃◓ה ◦☻♥ⱶ⁸ ⱭכⱤכ꜠☻○ⱨ

▫☻⁸ ┼─ IT ─ ⁸ ♥꜠꞉⁸◒כ TV ⁸ 

ה ה ⁸♥ꜟ◌  

 
⁸  HEMS⁸ ⱴⱠה ⁸כ ⱭכⱤ⁸כ 

♩ⱨ♁ה ⁸ ○fiꜝ▬fi◦ꜛ♇Ⱨfi◓⁸  

 
▬fiⱨꜝ⁸ 

▪◒♥▫ⱦ♥▫ 

─ LED ⁸ ─ ⁸ ⁸

⁸ ─ ⁸ ITS⁸ ◄◖♪ꜝ▬Ⱪ⁸ SCM 
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IT כ◑ꜟfi⌐╟╢◄Ⱡꜛ◦כꜙꜞ♁ ─  

IT ─fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ⁸╕∏ ⌐≥─╟℮⌂ ⅛╠ ⅜ ↕╣

≡™╢⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹IT ╩fiꜛ◦כꜙꜞ♁ ∆╢↓≤⌐╟╡ ╠╣╢

│⁸ ≤⇔≡ ─ 8≈╩№→╢↓≤⅜≢⅝╢⁹ 

 

 ─  ─  

ᵑ ─  ⁸CD⁸ ⌂≥ 
( ─ ─ ) × ( ─ ─

) 

ᵒ ─  
⁸ ⁸

⌂≥ 
( ─ ) × ( ─ ) 

ᵓ ─  
♩ꜝ♇◒⁸ ⁸

 
( ─ ) × ( ─ ) 

ᵔ ○ⱨ▫☻☻Ɑכ

☻ 

─ ☻Ɑכ☻

╗ ⁸IT

─ ☻Ɑכ☻⌂≥ 

( ☻Ɑכ☻ )  

× (☻Ɑכ☻ ╡◄Ⱡꜟ◑כ ) 

ᵕ ☻Ɑ⁸ ☻כ ⌂≥ 
( ☻Ɑכ☻ )  

× (☻Ɑכ☻ ╡◄Ⱡꜟ◑כ ) 

ᵖ ה◄Ⱡꜟ◑כ

ITהⱠ♇♩

꞉כ◒ NW  

Ᵽ⁸PCכ◘ ─

 
( ) × ( ─ ) 

ᵗ NW ♃כ♦

 
NW♦כ♃  

♃כ♦) ) × ( ⌐ ╢

) 

ᵘ ∕─  ─  
⌐╟╢  

× ⌐ ∆╢  

≢│⁸ │⌂™╙── ⌐ ◄Ⱡꜟ◑כ ⅜ ↕╣╢ ╩ ╘√

IT ─fiꜛ◦כꜙꜞ♁ ╩ ⇔≡™╢⁹ 

 

╕√⁸IT♁ꜞꜙכ◦ꜛfi─ ╩ ∆╢ ⁸ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

╘ ה ─♃כ♦≥♃כ♦╢∆ ╩ ⇔≡ ─ ╩ ∆╢⁹ 

IT ה ─fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ⁸◄Ⱡꜟ◑כ ⅜ ∆╢ⱪꜝ☻ ╩

∆╢∞↑≢⌂ↄ⁸ⱴ▬♫☻─ ≤⇔≡ ∆╢ IT ╛ ∆╢ ▬fiⱨ

ꜝ⌐ ╢◄Ⱡꜟ◑כ ─ ╩ ∆╢⁹ 

IT ה ─fiꜛ◦כꜙꜞ♁ ⌐╟╡⁸ ⌐│ IT ─ │ ∆╢ ⌐№╢

─Ᵽכ◘⁸⅜ ⌂≥⌐╟╡ IT ─ ⅜ ∆╢ ╙№╢⁹ 

IT ─fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ⁸ ⅜ ≤⌂╢ ⌐│⁸ a ─

√╘─ IT ╩fiꜛ◦כꜙꜞ♁ ∆╢↓≤≢ ∂╢ ─↓≤ ⁸ ┘ (b) 

IT ╩fiꜛ◦כꜙꜞ♁ ∆╢↓≤≢ ∂╢ ╩ CO2 ⌐ ∆╢╙─ ─ 2

⅜№╢⁹ ⌐≈™≡⁸ ⌂ IT ─fiꜛ◦כꜙꜞ♁ ╩ ╘╢─≢№╣┌⁸

│ IT ╠⅛fiꜛ◦כꜙꜞ♁ ⌐ ≢⅝╢ ╩♃כ♦ ∆╢↓≤⅜ ╕⇔™⁹╕√⁸

│ ╛ ⌐ ™⁸ ♃כ♦ ⅜ ↕╣╢↓≤⅜№╢√╘⁸

─ ╩ ⇔≡⁸ ⌂ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 
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ה └╤⅜╡─  

⌐⁸ ⌂ IT ╩fiꜛ◦כꜙꜞ♁ fiꜛ◦כꜙꜞ♁⁸⇔ ⅛╠ CO2

╕≢─ⱪ꜡☿☻╩⸗♦ꜟ ∆╢↓≤⌐╟∫≡⁸by IT─CO2 ⅜ ≈₈

₉₈ ₉⌂ ⅜╡╩ ═√⁹₈ ₉ ⅜╡≢│⁸CO2 ⌐≈⌂⅜╢ ◄

Ⱡ╛⸗ⱡ─ ╩fiꜛ◦כꜙꜞ♁⁸⅜≤⌂ ⇔√ ─ ╕√│ ─≥∟╠

≢ ∂╢⅛⌐ ⇔√⁹ ⁸₈ ₉ ╩fiꜛ◦כꜙꜞ♁⁸│≢╡⅜ ⇔≡⅛╠ CO2

⅜ ∆╢╕≢─ ⌐ ⇔√ 1.5-1 ⁹↓╣╠─₈ ₉₈ ₉

⅜╡┼─ ╩ ╕ⅎ≡⁸by IT⌐╟╢ CO2 ─╟╡ ⇔√ ה ╩

╡╕≤╘ ⸗ⱡ◘◦ ╩ fiꜛ◦כꜙꜞ♁⁸╛≥↓╢∆ ⌐ ↑√

╩ ∆╢↓≤╩ ≤⇔√⁹ 

IT

 

1.5-1 IT ─fiꜛ◦כꜙꜞ♁ ⌐⅔↑╢₈ ₉₈ ₉ ⅜╡─  

♥꜠꞉כ◒─ ╩  

 

─ ⁸by IT ─ CO2 ⌐ ⇔≡⁸ ─╟℮⌂ ⅜ ╠╣√⁹ 

₈ ה ₉₈ ₉ ⅜╡╩ ∆╢↓≤≢⁸ ─№╢ ≢ by IT ─ CO2

╩ ∆╢↓≤⅜ ≢№╢⁹ 

₈ ה ₉ ⅜╡╩ ∆╢≤⁸by IT─ │₈ ⇔√ ₉ 1.5-1─

≤₈ ⱳ♥fi◦ꜗꜟ ₉ 1.5-1 ─ ╙ ⅎ√ ─ ⅜ ⅎ╠╣

╢⁹ 

₈ ה ⇔√ ₉│⁸IT fiꜛ◦כꜙꜞ♁ ⌐╟╡ ⌐ ⇔√ CO2

≤ ∆╢↓≤⅜≢⅝╢⁹ 

₈ ה ⱳ♥fi◦ꜗꜟ ₉│⁸IT ─fiꜛ◦כꜙꜞ♁ ≈ ≤ ∆╢↓

≤⅜≢⅝╢⁹ 

₈ ה ₉ ⅜╡╩ ∆╢≤⁸by IT ─ CO2 fiꜛ◦כꜙꜞ♁⁸│



 

26 

─ ∞↑≢│⌂ↄ⁸ ≢ ∆╢ ╙ ™↓≤⅜╦⅛╢⁹∕╣∙╣

1.5-1─ ≤ 1.5-2 by IT ─ ה ⅜╡─  

 

by IT─ ⌐ ↑√ ≤⇔≡⁸ ─ ⅜ ⅎ╠╣╢⁹ 

─ by IT ה CO2 ╩ ↕∑╢√╘⌐│⁸ ⌐ ◦כꜙꜞ♁╢∆

ꜛfi─ ╩ ∆╢ ⅜№╢ ⅜╡ ─ ⁹ 

≥ ה ⇔√ ─◑ꜗ♇ⱪ⅜ ∂╢ ╩ כꜙꜞ♁⁸╡╟⌐≥↓╢═

◦ꜛfi⅜ ≈ CO2 ─ ⌐ ╡ ╗↓≤⅜≢⅝╢⁹ 

 

IT ╢╟⌐fiꜛ◦כꜙꜞ♁  

IT ─fiꜛ◦כꜙꜞ♁ ⌐≈™≡│⁸™ↄ≈⅛─ ⌐≈™≡ ─ ╩

╩ ™≡ ⇔√⁹ ─ ⅝↕│∕╣∙╣─ IT ≡∫╟⌐fiꜛ◦כꜙꜞ♁ ⌂╢⁹

⌐ ∆ ─ │⁸ ≤⇔≡⁸ ⇔√ fiꜛ◦כꜙꜞ♁─ ╩

╩ ⇔≡ ⅝ ┌∆↓≤≢ ╙∫√╙─≢№╢5⁹ ⅜fiꜛ◦כꜙꜞ♁√⇔≥ ↕

╣╢√╘⁸by IT⌐╟╢ ─ ╩ ⇔≡™╢↓≤⌐⌂╢⁹ 

 

[ t-CO2/ ] 

IT ◦כꜙꜞ♁

ꜛfi 

  

2005

 

2020

 

2025

 

2050

 

2005

 

2020

 

2025

 

2050

 

BEMS 57 546 650 630 549 6524 8,631 20,218 

ⱭכⱤכ꜠☻

○ⱨ▫☻ 

1 14 17 14 10 179 224 340 

TV  140 250 270 220 1,357 4928 5,913 8,970 

SCM

 

34 178 222 410 188 1060 1,400 3,555 

HEMS  157 189 164  719 935 1,798 

ITS ♦☺♃◖  200 730 842 821 1,102 7510 9,491 17,989 

♥꜠꞉3,110 924 645 71 142 110 92 19 ◒כ 

◌ꜟ♥ 22 27 28 28 124 392 457 556 

 

 
                                                        
5
 2020 ─ │⁸2005 2025ה 2050ה ─ ⅛╠─  
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1.6. 2020 fiכꜞ◓╢↑⅔⌐ IT ─╕≤╘ 

⅔╟┘ ─CO2 ─ ⌐⅔™≡⁸2020 │ ⌂ⱴ▬ꜟ☻♩כfi≢№╡⁸

2020 fiכꜞ◓╢↑⅔⌐ IT ⌐╟╢ ╩ ⌐ ∆╢↓≤│⁸ ≢№╢⁹↓↓

≢│⁸2008 fiכꜞ◓√╘≥╕⌐ IT ─ ◄Ⱡ ─╙─↕⇔≤ 2025 ⁸2050 ─

─ ╩╙≤⌐⁸2020 fiכꜞ◓╢↑⅔⌐ IT ─ ⌐≈™≡ √⌐⁸ ╩

™╕≤╘√⁹2020 fiכꜞ◓╢↑⅔⌐ IT ─ ⌐ ∆╢ ╩ ⌐ ∆⁹ 

│⁸ ─ ─ ⌐╠↕⁸♃כ♦ ─ ─ ⁸

─ ╩╙≤⌐ ⌐ fiכꜞ◓⁸√╕⁹╢√⇔ IT ⌐ ⇔≡│⁸ ─ ◄

Ⱡ ─ ≤ ⁸ ╛ ─ ╩ ─◦♫ꜞ○─╙≤⌐ ⇔√╙

─≢№╢⁹⇔⅛⇔⁸ ─╠⅛♃כ♦√╣╠ ─ ≢№╡⁸╟╡ ⅛⌂ ⌐∆╢√╘

⌐│⁸ ↕╠⌐ ─ ⅜ ≢№╢↓≤⌐ ™√∞⅝√™⁹╕√⁸ כꜞ◓─

fi IT ⅜ CO2 ⌐ ∆╢ ⌐≈™≡│⁸ ─ ⅜ ≢№╢⁹ 

╩ꜟ▬♃☻◒כⱨ▫☻⌐⅔↑╢꞉○ ה ⅎ╢♁ꜞꜙכ◦ꜛfi⌂≥─ ≢│⁸∕─

⌐╟╢ ─ ∞↑≢⌂ↄ⁸ⱭכⱤכ꜠☻ ⌐╟╢ ─ ─

─ ⅜№╡⁸↓╣⅜ ─ CO2 ⌐ ∆╢↓≤⁸№╢™│ ─ ⌂

─ ⌐╟╢ ─ CO2 ⌐ ∆╢↓≤⌂≥⁸ ╩ ∆╢ ≤

CO2 ─ ⅜ ∆╢ ⅜ ⌂╢ ⅜№╢⁹ 

─ 2020 fiכꜞ◓╢↑⅔⌐ IT ─ CO2 ─ ─ ⁸ ≢│ of IT⌐

⇔≡⁸IT ─ ◄Ⱡ≢│ 5.7 11.3 t-CO2/ ─ ⁸∕⇔≡◄꜠◒♩꜡♬◒☻ ─

◄Ⱡ≢│ 11.9 23.8 t-CO2/ ─ ─ ⅜№╢≤ ⅎ╠╣╢⁹ ⁸ ≢

│⁸of IT⌐ ⇔≡⁸IT ─ ◄Ⱡ≢│ ≢│ 87 171 t-CO2/ ─ ⁸∕⇔

≡◄꜠◒♩꜡♬◒☻ ─ ◄Ⱡ≢│ 293 576 t-CO2/ ─ ─ ⅜№╢≤ ⅎ

╠╣╢⁹ 

 IT ╩ ⇔⁸ ─™╤™╤⌂ ≢ ↄ꞉⁸ꜟ▬♃☻◒כꜝ▬ⱨ☻♃▬ꜟ⁸╙──

╡ ╛ ─ ─☻♃▬ꜟ╩ ⅎ╢↓≤⌐╟∫≡⁸↕╠⌐ IT ⅜ ₁⌂ ⌐

╖ ╕╣╢↓≤⌐╟∫≡ ה ⌐ CO2 ⌐ ∆╢ by IT ⌐≈™≡│⁸2020 ─

⌐⅔™≡│ ≢ 68 137 t-CO2/ ─ ⌐ ≢⅝╢ⱳ♥fi◦ꜗꜟ╩ ∫≡™

╢⁹↓─ ≢⁸ │ 7 14 t-CO2/ ⁸ │ 9 18 t-CO2/ ⁸ │ 16 32

t-CO2/ ⁸ │ 36 73 t-CO2/ ─ ⱳ♥fi◦ꜗꜟ╩╙∫≡™╢⁹ ⁸

≢╖╢≤⁸ ─ 28 ─ 2041 4009 t-CO2/ ─ ⌐ ∆╢⁹↓─ ≢⁸

│ 140 276  t-CO2/ ⁸ │ 122 239 t-CO2/ ⁸ │ 200 393 t-CO2/

⁸ │ 1578 3101  t-CO2/ ─ ─ ╩╙∫≡™╢⁹ ⌐ ∆╢ IT ♁

fi│⁸ꜛ◦כꜙꜞ ≢│⁸BEMS⁸♥꜠꞉⁸◒כTV ⌂≥⁸ ≢│⁸HEMS, 

○fiꜝ▬fi◦ꜛ♇Ⱨfi◓⌂≥⁸ ≢│⁸ITS, ◄◖♪ꜝ▬Ⱪ⁸◘ⱪꜝ▬♅▼כfiⱴⱠ

☺ⱷfi♩⌂≥⅜ →╠╣╢⁹ 
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ₒ ₓ 

fiכꜞ◓ (1) IT of IT ─ ─  

 

fiכꜞ◓ IT ─ ─ IT ⁸     t-CO2/  

 2020 BAU
6
 2020 GIT 

 

  

IT 5  

 

21.6 43.3 

17.2 34.3 

12.9 25.8 

13.4 26.8 

11.5 23.0 

9.4 18.7 

8.2 16.5 

5.7 11.3 

3.5 7.1 

◦♫ꜞ○ A 

◦♫ꜞ○ B 

◦♫ꜞ○ C 

ⱨ□◦ꜞ♥▫┼─
1

 

15.9 31.7 

12.5 25.1 

9.8 19.6 

10.1 20.2 

8.7 17.4 

7.2 14.5 

5.7 11.5 

3.8 7.7 

2.6 5.1 

◦♫ꜞ○ A 

◦♫ꜞ○ B 

◦♫ꜞ○ C 

 29.7 59.4 20.2 40.4 9.5 19.0 ◦♫ꜞ○ B 

ה CO2 ╩ 0.2 0.4 kg-CO2/kWh ≤ ╩ √∑≡⁸ ⇔√╙─⁹ 

ITה 5 PC⁸◘כⱣ⁸☻♩꜠⁸☺כⱠ♇♩꞉כ◒ ⁸♦▫☻ⱪ꜠▬ 

▫♥ꜞ◦□ⱨה ─ⱶכꜟⱣכ◘┘╟⅔♃fi☿♃כ♦ ⁸ ⁸ ─  

 

fiכꜞ◓ IT ─ ─ IT ⁸     t-CO2/  

 2020 BAU 2020 GIT 

 

  

IT 5  

 

373 733 

308 604 

243 477 

257 505 

221 434 

182 357 

116 228 

87 171 

61 120 

◦♫ꜞ○ A 

◦♫ꜞ○ B 

◦♫ꜞ○ C 

ⱨ□◦ꜞ♥▫┼─
1

 

273 36 

226 443 

185 363 

194 381 

167 328 

141 276 

79 155 

59 115 

44 87 

◦♫ꜞ○ A 

◦♫ꜞ○ B 

◦♫ꜞ○ C 

 533 1048 388 762 146 286 ◦♫ꜞ○ B 

ה CO2 ╩ 0.28 0.55 kg-CO2/kWh≤ ╩ √∑≡⁸ ⇔√╙─⁹ 

 

 

 

 

 

 

 
                                                        
6Business As Usual (BAU)│ 3 ─₈ⱬכ☻ꜝ▬fi₉≤ ≢№╢⁹ 
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fiכꜞ◓ IT ─ ─ ◄꜠◒♩꜡♬◒☻ ⁸    t-CO2/  

 2020 BAU 2020 GIT   

◄꜠◒♩꜡♬◒☻ 5

 

62.2 124.4 

24.5 49.1  

37.7 75.3  

50.3 100.6 

20.2 40.3  

30.1 60.3  

11.9 23.8 

4.4 8.9  

7.5 14.9  

☻◒♬꜡♩◒꜠◄ה  5 ה ─♥꜠ⱦ, DVD, ⁸ ⁸  

 

fiכꜞ◓ IT ─ ─ ◄꜠◒♩꜡♬◒☻ ⁸    t-CO2/  

 2020 BAU 2020 GIT   

◄꜠◒♩꜡♬◒☻

5  

1201 2359 907 1782 293 576 

 

β♦כ♃☿fi♃─ ◄Ⱡ⌐⅔™≡│⁸ ⱨ□◦ꜞ♥▫─ ╙ ≢№╢⁹ⱨ□◦

ꜞ♥▫─ ╙ ─♃fi☿♃כ♦√╘ ◄Ⱡ│⁸2020 ─ ≢ 13.2 t-CO2/

♩fi⁸ ≢ 143.4 t-CO2/ ≤ ↕╣╢⁹ 

 

fiכꜞ◓ IT ─ ─ fi♃⁸☿♃כ♦     t-CO2/  

 2020 BAU 2020 GIT

 

 

♃fi☿♃כ♦ ⱨ□◦ꜞ

♥▫─ ╙ ╗  

9.8 19.6 3.2 6.4 6.6 13.2 

 

fiכꜞ◓ IT ─ ─ fi♃⁸☿♃כ♦     t-CO2/  

 2020 BAU 2020 GIT

 

 

♃fi☿♃כ♦ ⱨ□◦ꜞ

♥▫─ ╙ ╗  

152 298 51 101 100 197 
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fiכꜞ◓ (2)  IT by IT ─ ─  

fiכꜞ◓ IT ─ ─ by IT ⁸ ⅔╟┘     t-CO2/  

 

 

 

 

2020  

GIT  

( ) 

2020  

GIT

 

( ) 

 

 

 

 

7 14 

 

140 276 

 

 

 

BEMS  

TV  

9 18 

 

122 239 

 

 

 

HEMS

 

 

 

16 32 

 

200 393 

 

 

  

ITS ETC VICS  

SCM  

36 73 

 

1578

3101 

 

 

  68 137 2041

4009 

 

 

─fiꜛ◦כꜙꜞ♁              ⌐╟╢ ─     t-CO2/  

 2020 GIT  

( ) 

2020 GIT  

( ) 

BEMS 546 6524 

ⱭכⱤכ꜠☻○ⱨ▫☻ 14 179 

TV  250 4928 

SCM ה

─  

178 1060 

HEMS 157 719 

ITS ♦☺♃◖  730 7510 

♥꜠꞉645 92 ◒כ 

◌ꜟ♥ 27 392 

ה  │⁸ 5 ─ ⅛╠ 2020 ─ ╩ ⇔√╙─≢№╢⁹ 

 



 

31 

(3) 2020 fiכꜞ◓╢↑⅔⌐ IT ⌐╟╢ CO2 ─  

 

fiכꜞ◓                     IT ─  t-CO2/  

  

fiכꜞ◓ IT

of IT  

 

 

fiכꜞ◓ IT 

BY IT  

  7 14 

 

 

4.4 8.9 16 32 

( ╗ ) 

 

 

17.0 33.9* 9 18 

( ╗ ) 

 

 

 36 73 

( ╗ ) 

 21.4 42.8 68 137 

            IT ⱨ□◦ꜞ♥▫─ ◄Ⱡ ╩ ╗ 

 

ₒ ⌐ √∫≡─ ⅝ₓ 

 

1. IT ─ ◄Ⱡ⅜ⱨ□◦ꜞ♥▫─ ⌐≈⌂⅜╡⁸ ≤⇔≡ⱨ□◦ꜞ♥▫─◄Ⱡ

כ◑ꜟ ╙ ↕╣╢ ╩ ⇔√ ⁹ⱨ□◦ꜞ♥▫ ─◄Ⱡꜟ◑כ

│ ╕⌂™⁹ 

 

2. ─ │ 2020 ─ ⌐≈™≡ 0.2 0.4 kg-CO2/kWh─ ≤∆╢ ╩

⇔⅔√╙─≢№╢⁹0.4 │⁸ ─ ה ╩ ⅎ ⅝⇔√ ⁹0.2

│ ה ⅜ 2020 ╕≢⌐ ∆╢╙─≤ ⇔√ ⁹╕√⁸by IT─ ⌐⅔↑

╢ │⁸ ─ by IT─ ⌐ ⌂ ⁹ ⁸ ⁸☻Ɑ⁸☻כ ⌂

≥ ╙ 2020 ⌐ CO2 ≤ ─ ⅜ ╗≤ ⇔√ ⌐ ∆╢⁹ 
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fiכꜞ◓ .1.7 ─ ─  

◄Ⱡ ─ ה ⅜ ─ ≈≤⇔≡ ╡ →╠╣≡™╢ ⁸IT ─

⌐╟╢CO2 fi by ITכꜞ◓ ╛ IT ─ ─ CO2 fiכꜞ◓ of IT

⅜ fiכꜞ◓⌂℮╟─↓⁹╢™≡╣╠╘ IT │⁸ ⅝ ⅎ╠╣╢ ─ ☻ⱦכ◘ה ─

⌐╟╡ ↕╣╢CO2─ ⌐ ⅜╢ ≤⇔≡ ↕╣≡™╢⅜⁸ ≢∕╣╠╩

⇔≡™╢ ⌐⅔™≡│⁸ ─ ☻ⱦכ◘╛ ⌐ ™CO2 ⅜ ∆╢≤

™∫√ fiכꜞ◓⁸╡№⅜ IT ─ ⌐│⁸∕℮™∫√ ⌐ ⇔≡▬fi☿fi♥▫Ⱪ

╩ ⅎ╢↓≤⅜ ⌐ fiכꜞ◓⁸≢↓⧵⁹╢╣╠╘ IT ─ CO2 ⌐ ∆╢ ─

╩ ⌐ ∆╢ ─ ╩ ∫√⁹ 

₈IT ─ ◄Ⱡ₉⅔╟┘₈IT ⌐╟╢ ─ ◄Ⱡ₉─ ╡ ╖╩ ∆╢∆═≡

─ ─ ⅜ ↕╣╢═⅝∞⅜⁸ ─≤↓╤∕─ │ ↕╣≡™⌂™⁹∕

↓≢⁸ ◄Ⱡ⌐ ╩⇔√ ≡─ ─ ╩ ∆╢ ╖╩ ∆╢↓≤╩

⌐⁸2008 ⅛╠ 2010 ⌐⅛↑≡₈ WG₉╩ ⇔⁸

╩ ∫√⁹ ─ 2008 │⁸ ╩ ≡─ ⌐ ∆╢↓≤─ ⁸⅔╟┘

≤◒꜠☺♇♩ ╩ ∆╢↓≤─ ╩ ╘≡⁸ ⌂ ╩ ∫≡⅝√⁹ 

of IT

 

 

 1.7-1 ₈of IT₉⌐⅔↑╢ ─  

by IT

b
by IT

 

 

 1.7-2 ₈by IT₉⌐⅔↑╢ ─  
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◄Ⱡ ⌐│⁸of IT ☻ⱦכ◘ה ─ ◄Ⱡ ≤ by IT ─☻ⱦכ◘ה

⌐╟╢ ◄Ⱡ ─ 2 ⅜ →╠╣╢⁹ 1.7-1│⁸₈of IT₉⌐⅔↑╢ ─

─ ⁸ 1.7-2│⁸₈by IT₉⌐⅔↑╢ ─ ╩ ∆⁹ 

2009 │⁸of IT⌐ ∆╢ ─ ╩ ⌐ ∆╢ ─ ╩ ∫√⁹

≤⇔≡⁸ ⁸ ♥꜠ⱦ⁸♦כ♃☿fi♃⁸◘כⱣ╩ ╩▫♦♃☻☻כ◔⌐ ℮↓≤≢⁸

─ ╩ ∫√⁹↕╠⌐⁸2010 │⁸by IT⌐ ⇔≡ ╩ ™⁸ⱭכⱤכ☻♩♇

◒꜠☻◦☻♥ⱶ⁸ ⁸♦☺♃ꜟ♃◖◓ꜝⱨ╩ ╩▫♦♃☻☻כ◔⌐ ⇔√⁹ 

 

≤∆╢ ◄Ⱡ ─ ─ ⅎ  

─ ╩☻ⱦכ◘ה ∆╢↓≤≢⁸ ◄Ⱡ ╩ ⇔⁸ ≤⇔≡⁸

─ 2 ⌐≈™≡ ⇔√⁹ 

з ⌐ ┼─ ╩ ⅎ√ ≢⁸ ◄Ⱡ⌐ ∆╢ ╛ ∞

↑≢⌂ↄ⁸ ≤⇔≡─ ╙ ≤⇔≡ ⅎ╢ ⅎ ⁹ 

и ⌐ ⌂ ◄Ⱡ┼─ ╩ ⅎ√ ≢⁸ ◄Ⱡ⌐ ∆╢ ╛

∞↑╩ ≤⇔≡ ⅎ╢ ⅎ ⁹ 

⌐⅔↑╢ ◄Ⱡ ⌐ ∆╢ ─ ─ │⁸₈ ₉⁸₈ ₉⁸₈

₉≢№╡⁸ ⌐⅔™≡│₈ ₉⁸₈ ₉≤ ⇔√⁹ 

 

1.7-1 ◄Ⱡ ─ ─  

    

 

 

  

 
 

  

 
 

  

 

⌂⅔⁸ ◄Ⱡ ─ ⅜ ⌐╟╡ ↕╣╢↓≤⅛╠⁸ ⁸∆⌂

╦∟ ⌐ ╢ ⌐ ⇔≡ ╩ ∆╢↓≤│⁸ ⌐ ⇔√ ╙ ╪≢│

™╢⁹⇔⅛⇔⁸ ┼▪fi◔כ♩╛ⱥ▪ꜞfi◓╩ ∫√ ⁸ ─ ◄Ⱡ ⌐ ∆

╢ │ ⌐№╢≤─ ⅎ╙ ⌐№╡⁸ ⌐ ╩ ∆╢ ⌐≈™≡╙

⇔√⁹ 

 

ה ─ ─ ⅎ  

≤⇔≡⁸ ⌐ ⱥ▪ꜞfi◓╩ ™ ╖≠↑∆╢ⱤⱠꜟ ⁸ ⌂

≥─ ⌐╟╢ ⁸CO2 ⌂≥⌐╟╡ ╖≠↑∆╢ LCA ⌐≈™≡

⇔√⁹↓╣╠─⁸ ⌐│⁸∕╣∙╣ⱷꜞ♇♩⁸♦ⱷꜞ♇♩⅜№╡⁸of IT, by IT─
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≤∆╢ ─☻ⱦכ◘ה ⌐ ╦∑√ ≤ ⅜ ≢№╢↓≤⅜ ⅛∫√⁹ 

 

1.7-2 ─  

   

1 
 

  
 

 

 

2 
 

    

3 LCA  
CO2

 

 

CO2

 

Of IT CO2

 

 

 

─▫♦♃☻☻כ◔  

of IT⌐≈™≡│⁸ ꜝfiⱪ⁸ ♥꜠ⱦ⁸♦כ♃☿fi♃⌂≥╩ ⌐⁸

з⅔╟┘и⁸↕╠⌐ 3 ≈─ ─ ⌐≈™≡ ⇔√⁹ и≢ ∫√

ꜝfiⱪ─ ≢│⁸ ◄Ⱡ ⌐ ∆╢ │☿♇♩ⱷ40%⁸◌כ ⱷ21%⁸◌כ

ⱷכ◌ 14%⁸ ⱷכ◌ 13%⁸Ɽ♥fi♩ 12%≤™℮ ≤⌂╡⁸

─ ≈─ ≢№╢₈ ה ⱷכ◌ ╩ ╘√ ─ ╩ ⌐ ∆

╢↓≤₉⅜ ≢№╢↓≤⅜╦⅛∫√ 

by IT⌐≈™≡│⁸ⱭכⱤכꜙꜞ♁☻꜠◒♇♩☻כ◦ꜛfi⁸ ◦☻♥ⱶ⁹♦☺♃ꜟ

♃◗◓ꜝⱨ◦☻♥ⱶ╩ ⌐⁸ ≤ ─ ⌐≈™≡ ⇔√ ⁹ⱭכⱤכ

─fiꜛ◦כꜙꜞ♁☻꜠◒♇♩☻ j₃≢│⁸LCA ≤ ⌐≈™≡ ⇔⁸

∕╣∙╣ │№╢╙──⁸ ⌐╟╢ ⅜ ≈─ ⌂ ≤⇔≡ ⅎ╠╣

√⁹⁸ 

 

─╕≤╘ 

─ ⌐≈™≡│⁸ ─ ╛ ꜠ⱬꜟ⌐ ∆╢ ⌂≥╩ ∆╢↓≤⌐

╟∫≡⁸ ╩≥↓╕≢ ╘╢⅛╩ ∆╢↓≤⅜ ≢№╢⁹of IT⌐≈™≡│⁸↕

╕↨╕⌂ ה ⅜☻כ◔─ ⅎ╠╣╢√╘ ⌐ ╩ ∆╢↓≤⅜≢⅝

⌂™⁹by IT⌐≈™≡│⁸♁ꜞꜙכ◦ꜛfi ⌐╟∫≡ ꜠ⱬꜟ─ ⅝⌂ ⅜ ⅝√≤

ⅎ╠╣╢√╘⁸∆═≡─ ╩ ─ ≤⇔√⁹↓─ ─ ⌐≈

™≡│⁸ ╙ ∆═⅝ ⅜№╢⁹ 
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╙⁸∕╣∙╣⌐ⱷꜞ♇♩≤♦ⱷꜞ♇♩⅜№╢√╘⁸ ⌐≥─ ╩≤

╢↓≤⅜ ⌂─⅛╩ ∆╢↓≤│ ⇔™≤™ⅎ╢⁹of IT⌂╠┘⌐ by IT⌐⅔™≡⁸

∆╢ ╛∕╣∙╣─ ⌐№╦∑√ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹

≢│⁸ ─ ⌐⅔™≡⁸ ≤ ╦╣╢ ╩ ⇔⁸ ─

╣⌐⅔™≡ ╩ ╘╢─⅜ fiכꜞ◓⁹™⇔╕ IT ⌐╟╢ ◄Ⱡ ─ ╩ ∆╢ⱨ

─כ꜡ ╩ 1.7-3⌐ ∆⁹↓─ⱨ꜡כ─ │⁸ ⅜fiꜛ◦כꜙꜞ♁ה ∆╢ by IT

─ ╩ ≤⇔≡ ╩ ╘≡™╢⁹ ♩ⱨ♁ה ⅜ ≤⌂╢ of IT─

⌐≈™≡│⁸1 ─ ⅜ ╦∫√ 2 ⅛╠ ⅜ ╕╢≤ ⅎ╣┌⁸↓─ⱨ꜡כ

⌐╟∫≡ ─ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

͔ᾍ ᴜ

ᶅA ᶅB A B

ᴜ ̂қ
͔Ι(͔ ) ѝ

ᶅ
ѝ

ᶅA
ѝ

A
ѝ

 

1.7-3 ─ ╣(▬ⱷכ☺) 
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fiכꜞ◓─ 1.8 IT  

⌐⅔↑╢▬fi♃כⱠ♇♩─ ⌂ ≤∕╣╩ ⅎ╢ IT ─ ⌐│

╩ ╢╙─⅜№╢⁹ ─ ⌐⅔™≡╙⁸╕√ ⌐⅔™≡╙ IT ─ │

─╙─≤⌂∫≡™╢⁹ ≢⁸∕╣╠─ IT ⅜ ∆╢ │℮⌂⅞ ╡─

╩ ⇔≡™╢⁹ 

↓℮⇔√ ⁸ fiכꜞ◓₈≡™⅔⌐ IT₉≤™℮ ─ ⁸IT ⅔╟┘∕╣╩

⌐ ─♃fi☿♃כ♦╢∆ ⁸ ◄Ⱡꜟ◑כ ─ ╡ ╖⅜ ↄ ↕╣╢╟℮

⌐⌂∫≡™╢⁹ 

fiכꜞ◓ IT ה ≢│⁸ fiכꜞ◓╢↑⅔⌐ ┼─ ╡ ╖

─ ─√╘⁸2008 ⌐WG ≤⇔≡⁸ ⁸EU⌐⅔↑╢ ⁸ ꜠ⱬꜟ─◓ꜞכfi

IT ⌐ ∆╢ ╡ ╖─ ╩ ™⁸∕─ ⌐≈™≡ ⁸ ╩ ∫√⁹↕╠⌐⁸2009

│⁸ ⁸ ╩ fiכꜞ◓⁸⇔ IT ┼─ ╡ ╖─ ╩ ∫√⁹ ─

≢│⁸ ╩ ⁸EU ⌐▬◑ꜞ☻⁸♪▬♠ ⁸◦fi●ⱳ⁸ꜟכ ≤⇔⁸↓╣╠

─ ⌐⅔↑╢ ⁸ ─ ╡ ╖⌐≈™≡ ╩ ∫√⁹ 

 ╩ ∫√─│ ─ ╡ ╖≢№╢⁹ 

 

(1) ⌐⅔↑╢ ╡ ╖ 

 ̧ ◄Ⱡꜟ◑כ (DOE) 

 ̧ (EPA) 

 ̧ The Green Grid 

 ̧ Climate Savers Computing Initiative 

 ̧ Digital Energy Solutions Campaign 

(2) EU⌐⅔↑╢ ╡ ╖ 

 ̧ Code of Conduct on Data Centres  

 ̧ Code of Conduct on Broadband equipment 

 ̧ Code of Conduct on External power supply 

 ̧ Global e-Sustainability Initiative 

 ̧ ICT4EE 

 ̧ BITKOM 

 ̧ Grid Computing Now KTN/BCS/INTELLECT 

(3) ◦fi●ⱳכꜟ⌐⅔↑╢ ╡ ╖ 

 ̧ Singapore Infocomm Technology Federation (SiTF) 

(4) ⌐⅔↑╢ ╡ ╖ 

 ̧ ☻fiⱦ☺Ⱡכꜞ◓  IT  

(5) ∕─ ▪☺▪ ─ ╡ ╖ 

(6) ITU⌐⅔↑╢ ╡ ╖ 
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ה ⌐⅔™≡│⁸CO2 ┼─ ╛ ╡ fiכꜞ◓⁸≥╖ IT ┼─ ╡ ╖

─ ⅝ↄ 2≈─ ╩ ═√⁹ ─ ⌂ ╩ 1.8-1⌐╕≤╘√⁹ 

 

EU

2020 1990

20 20 

20 by 2020

2020 1990

40

EU

- 14%

2020 3

¸ 05 8

4

35

Carbon Reduction 

Commitment 20

EC ñMobilising
ICT to facilitate the 
transition to an 
energy- efficient, 
low- carbon 
economyò

IT Goes Greenò

¸

e- energy

9

ICT4EE B̧CS

¸

Now KTN

I̧NTELLECT

¸BITKOM ¸ ¸SiTF

2020 05

17

¸

ḐOE

ȨPA

ḐESC

ŢGG

¸

ĢeSI

2020 26

EU

- 16%

2009  

 1.8-1 fiכꜞ◓─ IT ─  
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1.9. ≤─   

ה ≢│⁸↓╣╕≢ ≤⇔≡ ╩ ⇔≡⁸ ╩

╘≡⅝√⁹ │⁸2013 3 ╕≢─ ≢№╡⁸2013 4 │⁸ √⌂

─ ⅜ ≢№╡⁸↓╣╕≢ ─╒℮≢⁸ ⁸ ╩ ╘≡⅝√⁹ 

─ ─ ⌂ ⅎ │⁸ₐ ה כ꜡◓⁸│

Ᵽꜟ ╩ ╕ⅎ√ ─ ה ╩ ╢≤ ⌐⁸◄Ⱡꜟ◑כ─ ≤

─ ⌐ ∆╢₈ ⅔╟┘ ─ ₉╩ ⇔⁸ ⅜ ─

ꜟⱣכ꜡◓∏╠⌂╖ ≢─ ⌐ ⌐ ╡ ╗ₑ≤™℮╙─≢№╢⁹↓─

≢─ ─ │⁸ ─ 3≈≢№╢⁹ 

ꜟ◒▬◘ⱨ▬ꜝה   ⌐╟╢ ─  

ה   ─  

ה   ─  

╕√⁸ ⌂ ╡ ╖≤⇔≡│⁸ ─ 2 ╩ →≡™╢⁹ 

ה   ⱪ꜡☿☻─◄Ⱡꜟ◑כ ה  

ה   ╢╟⌐☻ⱦכ◘ה  

 

 

 

fiכꜞ◓ IT ⅔╟┘ │⁸↓╣╕≢ ≤│⁸of IT, 

by IT─ ≢⁸ ╩ ∫≡⅝√⅜⁸ ─ ─ ⌐⅔™≡╙⁸ ∆

╢↓≤≤⌂∫√⁹2011 4 ⅛╠⁸ ─☻ⱦכ◘ה CO2 ─

⌐≈™≡ ⇔⁸ ≢─ ─ ⌐ ∆╢ ╩ ╘√⁹ 
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1.9-1 ⌐⅔™≡ ⅜ ה ↕╣√  

 

 

1.9-1│⁸ 2013 1 ╕≢⌐⁸ ⌐⅔™≡ ה ↕╣√

≤ ⌐ ⇔√ ה ╩ ⇔≡™╢⁹↓─ fiכꜞ◓⁸≢

⅜ ⇔√ │⁸ ◦☻♥ⱶ≤♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ─ 2 ≈≢

№╡⁸ ╩fiꜛ◦כꜙꜞ♁⌐╠↕ ⇔≡ ↄ ≢№╢⁹ 
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1.10.  

≢│⁸∕─ ⌐ ™⁸ ─≤╡╕≤╘╛ ╩ ≤⇔√ ↄ

─ ╩ 5 ─ ⌐⅔™≡ ⇔≡⅝√⁹ 1.10-1⌐∕╣╠─ ─℮∟⁸

ⱴכ♥╩─╙⌂ ⌐≤╡╕≤╘√⁹ 3 ⌐⅔™≡╙⁸5 ─ ╩

⇔√⅜⁸↕╠⌐ ⇔™ ⌐≈™≡│⁸ 1.10-1 ⌐ ↕╣√ ╩ ™√∞⅝√™⁹

⌂⅔⁸ 1.10-1 ⌐ ↕╣√ │⁸ ─ ⌐ ≠™√ ≢№╢√╘⁸

─╙─≤│ ⌂╢ ⅜ ╕╣≡™╢ ⌐≈™≡↔ ╩⅔ ™⇔√™⁹ 

 

1.10-1 ─ ╩ ╗ ─  

ꜟ♩▬♃ ⱴכ♥   

IT ─ ◄Ⱡ  

2008 2  

2009 2  

2010  

2012 

2009 

2010 

2011 

─♃fi☿♃כ♦ ◄Ⱡ 2  2012 

2008 3  

2009 3  

2010 2  

2009 

2010 

DPPE ●▬♪ꜝ▬fi 2011 

DPPE  2012 

DPPE Ɽfiⱨ꜠♇♩ 2012 

 2012 

IT ⌐╟╢ ─ ◄Ⱡ 3  2012 

2008 4  

2009 4  

2010 1  

2009 

2010 

2011 

By IT─ ⅎ  2012 

─   

2008 5  

2009 5  

2010 3  

2012 

2009 

2010 

2011 

fiכꜞ◓ IT   

2008 6  

2009 6  

2012 

2009 

2010 

⌐

↑√ ─

 

 

♥꜠ⱦ ⁸♦☺♃ꜟ♃◖◓ꜝⱨ ─

⁹ ╩♃fi☿♃כ♦ ≤⇔√ ╙

⇔≡  

2012 

2011 
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2  ─  

fiכꜞ◓ .2.1 IT ─ⱳ♥fi◦ꜗꜟ 

2.1.1 ╦⅜ ─ ─↓╣╕≢─  

╦⅜ ─ ●☻ ─ ╩ 2.1-1⌐ ∆⁹ 20 2008 ╕

≢│ ≢ ╘╠╣√ ≤ ═ ●☻ │ כꜞ⁸⅜√™≡⇔

ⱴfi◦ꜛ♇◒─ ╙№∫≡ 21 2009 │ ⇔√⅜⁸ ─

⌐╟╡ 23 ─ ●☻ │13 700 t-CO2⌐ ⇔√⁹ 1990

│ 12 6100 t-CO2⌂─≢⁸ 23 ≢│ ╟╡ 3.6%⁸ ╟

╡ 3.9%∕╣∙╣ ⇔≡™╢⁹ 

 

2.1-1 ╦⅜ ─ ●☻ ─  

ⱱכⱶⱭכ☺ http://www.env.go.jp/earth/ondanka/ghg/index.html 

 

⌐ ─ CO2 ─ ╩ 2.1-2⌐ ∆⁹ ∂ↄ 23 2011 ─

≢│⁸ │ 12 4200 t≢ 8.5% ⇔≡™╢⁹ ≢│⁸

⌐⅔™≡ ≤ ⇔ 12.8% ⇔≡™╢ ⁸ ⁸ ∕─ ⁸

≤ ┬ ⁸ ≢ ⇔≡™╢⁹ ⌐⁸ ⁸ ≢│

∕╣∙╣ 50.6%⁸48.1%≤ ⌐ ⇔≡™╢⁹ ≢ ╘╠╣√ ─ ≢№

╢ 6%⌐ ╖╣┌⁸ ≡─ ≢ ⅛╠ ⌂ CO2 ─ ⅜ ╘╠╣╢↓≤│ ╠

⅛≢№╢⁹ ≡™⅔⌐☻ⱦכ◘ה ∆╢ CO2─ ╩ ╘╢ ⅔╟┘ ⌐

∆╢≤⁸ ⅜ ⇔™ ה ⌐⅔™≡│ ─ ◄Ⱡ ⅜ ╘╠╣⁸

http://www.env.go.jp/earth/ondanka/ghg/index.html
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⌐│ ─ ◄Ⱡ ⅜ ╘╠╣╢⁹ ⌐│☿♇♩ⱷכ◌ ─ ⱷכ◌╛

ⱷכ◌╙ ╕╣≡⅔╡⁸ ─ ◄Ⱡ⌐│ ≡⌐⅔↑╢ ◄Ⱡ ∞↑≢⌂ↄ⁸

╛ ─ ⌐⅔↑╢ ◄Ⱡ ╙ ╪≢™╢⁹ 

 

 

2.1-2 CO2 ─  

ⱱכⱶⱭכ☺ http://www.env.go.jp/earth/ondanka/ghg/index.html 

 

2.1-3│ ה ─ ─ CO2 ≤ ─ ≢№╢⁹ ⌐ ⇔√

╡⁸ ≢│ ≤ ═⁸CO2 │ ⇔≡™╢⅜⁸ ה

─ CO2 │ ⌐№╢⁹ ⁸ ה ⌐ ↕╣╢ ─◄Ⱡꜟ◑

כ ⅜ ⌐ ↕╣≡™╢⁹≈╕╡⁸ ה ⌐⅔↑╢ ◄Ⱡ ─ ≈≢№

╢ ◄Ⱡ ─ ⌐ ™⁸∕─ ⌐ ╦╢ ⌐⅔™≡ CO2 ⅜ ∆╢≤™

⅜ⱨ○♪כ꜠♩√∫ ∂≡™╢≤™ⅎ╢⁹ 

http://www.env.go.jp/earth/ondanka/ghg/index.html
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ה 2.1-3 ─ CO2 ≤ CO2  

╟╡  

 

⌐ ●☻─ ╩ ╘√ ─ │⁸2008

2012 ╕≢─ 5 ⅜ ≤⌂∫≡™╢⁹∕⇔≡⁸ ⌐⁸∕╣ ─₈ⱳ☻♩

₉⌐ ↑√ ⅜ ⌐⌂∫≡⅝≡™╢⁹2050 ╕≢⌐ ─ ●☻

╩ ⅛╠ ↕∑╢≤™℮ ⅛╠ ↕╣√ ╩ ∆╢√╘⌐│⁸ │ 60

80%╙─ ●☻─ ⅜ ≤╙ ╦╣≡™╢⁹ 

 

fiכꜞ◓ 2.1.2 ─ ≈ⱳ♥fi◦ꜗꜟ 

2009 ⁸2010 ╩ ⌐⁸ ╩ ⇔≡⅝√ ☿fi♃

─כ ה ≢ ⌐ ╩ ∫√ ≤ ─ ⌐╟╢

≤⁸ ╛ ⁸ ⱪ꜠▬ꜘכ─╟℮⌂⸗Ᵽ▬ꜟ │ ─

⅜ ↄ⁸ ⁸ ╛ ─ │ ─ ─ ⅜ ™⁹╕√⁸IT

⌐≈™≡│⁸ ─ ⌂Ⱡ♇♩꞉כ◒ ⌐╟╡ ╩▬fi♃כⱠ♇♩ ≢ ⌐

ה ∆╢↓≤⅜ ≤⌂∫√⁹∕─ ⌐ ⅛∑⌂™ⱡכ♩Ɽ♁◖fi│ ≤ ⌐

─ ⅜ ⇔≡⅔╡⁸∕─ ≢№╢ ↑ HDD╛ꜟכ♃─ ─

─ ╙ ™⁹↓─↓≤⅛╠⁸IT ⅜╦⅜ ─ ●☻ ⌐⅔↑╢ ה

≢ ⇔≡™╢ ─ ≈≤⌂∫≡™╢↓≤⅜╦⅛╢⁹≈╕╡⁸ ╛ IT │

─ ◄Ⱡ ⅜ ╘╠╣⁸∕╣⌐╟╡╦⅜ ─ ●☻─ ╩ ⅎ╢↓≤⅜

≤⌂╢↓≤⅜ ⅎ╠╣╢⁹╕√⁸ ה ─ ≤⇔≡⁸ ─ ◘ה

─☻ⱦכ ─☻ⱦכ◘ה ⅜ →╠╣╢⁹∕─ ─♃fi☿♃כ♦⁸≡⇔≥ ⅜
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─♃fi☿♃כ♦⁹╢╣╠→ ⌐╟╡⁸TV ╛ⱭכⱤכ꜠☻ ⅜ ⌐⌂╡⁸

╛ ─ ⌐╟╢ ●☻─ ⅜ ≤⌂╢⁹ ╙♃fi☿♃כ♦─↓⁸

∆╢ ≢ ⌂◄Ⱡꜟ◑כ╩ ⇔≡⅔╡⁸∕─ ╙ ╘╠╣╢⁹ fi☿♃כ♦⌐2.1-5

♃─ ─ ╩ ⇔√⁹↓╣╟╡ 2006 ─ │ 2000 ─ 2 ⌐⌂

∫≡™╢↓≤⅜╦⅛╢⁹ 

 

 

─♃fi☿♃כ♦ 2.1-5 ─  

Report to Congress on Server and Data Center Energy Efficiency Public Law 

109-431,  EPA, 2007  

 

↓─↓≤⅛╠╙ ╠⅛⌂╟℮⌐⁸ ╩ ⌐ ∟⌂⅜╠ 2050 ⌐ ●☻

╩ ∆╢≤™℮ ╩ ∆╢↓≤│ ⌐ ⇔™⁹ ─ ╛ ⌂

∞↑≢∕─ ⌐ ∆╢─│ ⇔ↄ⁸ ⌂ ╛ ─ √⌂ ╖╛

⁸↕╠⌐│ ⇔™ ⱷ◌♬☼ⱶ⌂≥ ─▬ⱡⱬכ◦ꜛfi⅜ ⌐⌂╢⁹↓─▬

ⱡⱬכ◦ꜛfi⌐⁸IT │ ⅝ↄ ∆╢≤ ↕╣≡™╢⁹ 
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1990 2010

CO2

35%

19%

5%

18%

14%

7%

1.4%

56.8%

18.6%

5.7%

5.0%

8.9%

5.0%

CO2 ( 26 )

2011  

2.1-6 ─ ◄Ⱡ⌐ ∆╢ IT  

 

≤⇔≡ IT ⌐ ⌂ ⌐│⁸╕∏ ─ ⌐ ℮ ⅜

→╠╣╢⁹↓╣│№╠╝╢ ≢ ╡ ╕╣≡™╢⅜⁸ ─ ⌐ ╘╢ IT

─ │ 1.4 ≢№╡⁸∕─ │ ≤╙™ⅎ╢⁹ ⁸ ⌐ ↄ ∆╢

↕╕↨╕⌂ ITה◄꜠◒♩꜡♬◒☻ ─ ⁸↕╠⌐ IT ─fiꜛ◦כꜙꜞ♁ ⌐

╟∫≡ ─◄Ⱡꜟ◑כ ─ ╩ ∆↓≤│ ⌐ ⅝⌂ ⅜№╢⁹↓─

₈IT ─ ◄Ⱡ of IT ₉≤₈IT ⌐╟╢ ─ ◄Ⱡ by IT ₉─ ≈⅜⁸◓ꜞ

fiכ IT ⅜ ℮ ≢№╢⁹∆⌂╦∟⁸IT │⁸ ╡─ 98 ─◄Ⱡꜟ◑כ╩ ⇔≡™

╢ ─ ─ ●☻ ⌐ ∆╢↓≤⌐⁸ ™ ⅜ ∑╠╣≡™╢⁹ 
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fiכꜞ◓ .2.2 IT ⌐⅔↑╢ ─  

≢│⁸21 ─₈ ≤ ⅜ ∆╢ ₉─ ⌐ ↑≡⁸ ⅜ ─ ╖≢

№╢₈╙─≠ↄ╡₉≤₈ ה ◄Ⱡ₉─ ╩ⱬכ☻⌐ ה ה

⌂ ─ ╩ ⇔≡™ↄ√╘⁸◓ꜞכfi IT ▬♬◦▪♥▫Ⱪ⅜ ↕╣≡™╢⁹∕─

≢⁸ ⌐ ─ ─ ╩ fiכꜞ◓⁸╘√╢ IT ⅜ ↕╣√⁹ 

ἶὍǵ ▌ӓǵḹǵҍ ǵ
Ȯɨɶɱ Ӳ ̝

ƨƼȮɨɶɱITᶮ ȵɱɛȶȤɞƽ σ

ƨ Ẇǯǵ

ʫ ӭᾚ̱̝ (WSC)Ʋ Ẇᶮǵɓȧɶɧɞ
Green Grid, Climate Savers ǯǵ

ʫ Ḍ ṑͪ ʰ ̝ ׄ ᶮ ▌
ṑ Ҙ ἧ ̝ ᶮ

ᾯ Ẁ ᾽

ἶὍ ▌ӓ

ɵȦɪȭɆɫɉȭȷ ɟɶȩɶƲɤɶȴɶƲ ᶧ̱ Ʋ
ƲẎἶƲ ↑șדȇɏɶɆɈɶȵɁɕ▌ӓǵḹ

ƨ ǲȏȒɔɪɶȭȷɩɶ
ƼȮɨɶɱ ɕɫȶȥȭɆƽǵ
ӭᾚ̱ƲɅȡȷɕɪȢ ǵ ϼ Ȧɋ

ƨ ṑɵIT ᵣǵᵃ ɵ ֗
ƨ ǲȏȒ ̝Ћ̱ǿǵ ṑ ↓
ǵ֯ ӓ

↑ ᶮ

IT ᾽

All Rights Reserved, Copyright ©  

 2.2-1 fiכꜞ◓ IT ▬♬◦▪♥▫Ⱪ─  

 

fiכꜞ◓ IT ≢│⁸2050 ≤™℮ ─№╢═⅝ ╩ ⅎ√ ≢⁸2020

2025 ╕≢⌐ ╩⌂∆═⅝⅛≤™℮ ─ ⅜ ⌐ ≤─ ⅛╠ ╩ ∫≡™

╢⁹ fiכꜞ◓⁸│≡⇔≥ IT ⌐ ∆╢ ⁸ ⁸ ◦fiⱳ☺►ⱶ─

fiכꜞ◓≡⇔⧵⁸ IT ─ ─ⱴ♇ⱪ♪כ꜡ה fiכꜞ◓⌐╠↕⁸ IT ─ ─

ה ⁸ ─ ─ ⌂≥╩ ╘≡™╢⁹ 
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All Rights Reserved, Copyright ©

V IT ṑ ṑIT ᵣ ֗ᵃ

V Ẇ ᶮ ᶮ σ

VIT ї ̸

V ṑ ̭ CO2 ї ѹ ֯ ר ὑ ѝ

Ӳ ̝ ҲКὦ

ITɵȦɪȭɆɫɉȭȷ Ʋ
ƲẎἶƲ ↑șדȇ

ɏɶɆɈȵɁɕǲȏȑ Ὅἶǵ
ș▌ӓ

↑ǵȮɨɶɱITȢɉȵȠ
Ʉȡɔǯǵ

Ẇǵɓȧɶɧɞ ǯǵ
ȋֺ Ḹ ͬș

ǞƲᶮ ɨɶȾȵɁɕ
ș Ǡ

 

 2.2-2 ─  

 

∕─ ≢⁸ fiכꜞ◓⁸│ IT ─ ה ╩ ⌐ ∆╢↓≤≢ CO2

⌐ ⇔≡≥─╟℮⌂ ⅜ ⅛╩ ╠⅛⌐⇔⁸ ℮═⅝ ╡ ╖╩ ⌐∆

╢↓≤╩Ⱶ♇◦ꜛfi≤⇔⁸₈◓ꜞכfi IT ─ ╙─↕⇔ ─ fiכꜞ◓₉⁸₈ IT

─ ⅎ╢ ⁸ fiכꜞ◓₉₈ IT CO2 ─ ₉

╩⅔↓⌂∫≡⅝√⁹ ⌐│⁸ ─ 5≈─ ╩ ╘≡⅝√  

1. IT ─ ◄Ⱡ─ ┘  

─♃fi☿♃כ♦ .2 ◄Ⱡ─ ┘  

3. IT ⌐╟╢ ─ ◄Ⱡ─ ┘  

fiכꜞ◓ .4 IT ╩ ⇔⁸ ⇔≡™╢ ─⁸ ה ┼─ ─ ─

 

fiכꜞ◓╢↑⅔⌐ .5 IT┼─ ╡ ╖⌐≈™≡─  

6. ⌂≥─ ≤─  

 

2008 │⁸Ⱶ♇◦ꜛfi⌐ ╦∑≡ 4≈─꞉כ◐fi◓◓ꜟכⱪ(WG) ≢ ╩ ⇔

√⁹WG1≢│⁸IT ─ ─ ─ ─♃fi☿♃כ♦┘╟⅔ ◄Ⱡ ⁸WG2

≢│⁸IT ⌐╟╢ ─ⱨ▫כꜟ♪≢─ ◄Ⱡ ─ ⁸∕⇔≡⁸WG3≢│⁸ ─

╩™⅛⌐ ∆╢⅛⁸ 4≢│⁸ fiכꜞ◓─ ─ ╡ ╖─ ╩ ⇔

√⁹ 

 

2009 ⅔╟┘ 2010 ─ │⁸Ⱶ♇◦ꜛfi⌐ ╦∑≡ 3≈─꞉כ◐fi◓

ⱪ(WG)כꜟ◓ ≢ ╩ ╘≡⅝√⁹WG1≢│⁸IT ─ ─ ─ ⁸
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IT ⌐╟╢ ─ⱨ▫כꜟ♪≢─ ─ ⁸ fiכꜞ◓─ IT ⌐ ∆╢ ╛ ─

╩ ─♃fi☿♃כ♦⁸√╕⁹√⇔ ◄Ⱡ fiכꜞ◓⁸│ IT ≢╙ ⌂ ≢№╢↓≤

⅛╠⁸WG2≢ ╩⅔↓⌂∫√⁹∕⇔≡⁸WG3≢│⁸ ─ ╩™⅛⌐ ∆╢

⅛⁸≤™℮ ⌐ ╡ ╪∞⁹ 

2011 ⅔╟┘ 2012 │⁸WG1,WG2⌐ ╩ ⇔⁸ ↕╣√ ─ ╩ ⇔⁸

2012 │⁸↓╣╕≢─ ─╕≤╘≤⁸↕╠⌐ ─ ⌐≈™≡╙ ⌐≡ ╩

╘√⁹ 

 

fiכꜞ◓ .2.3 IT ─ ─  

₈IT ─ ◄Ⱡ (of IT)₉≤₈IT ⌐╟╢ ◄Ⱡ (by IT)₉─ 2025 ╕≢─

⌐≈™≡│⁸ fiכꜞ◓₈ IT fiכꜞ◓≥₉ IT ⌐╟╡⁸2008

4 ⌐ⱴ◒꜡ ⌂ ⅜⅔↓⌂╦╣√ 2.3-1⁸ 2.3-2 ⁹ 

↓─ ≢│⁸2025 ─ ⌐⅔™≡⁸₈IT ─ ◄Ⱡ (of IT)₉ ⅜ 1000

kWh/ ⁸₈IT ⌐╟╢ ◄Ⱡ (by IT)₉⅜ 4900 kWh/ ≤ ↕╣≡™╢⁹╕√⁸

≢│⁸2025 ≢₈IT ─ ◄Ⱡ (of IT)₉ ⅜ 1.9 kWh/ ⁸₈IT

⌐╟╢ ◄Ⱡ (by IT)₉⅜ 11 kWh/ ≤ ↕╣≡™╢⁹ 

─ 3 5 ≢ ⇔√ │⁸ ⅛╠ ⌂ fiꜛ◦כꜙꜞ♁ה

╩ ⇔√╙─≢⁸↓↓≢ ↕╣√₈IT ─ ◄Ⱡ (of IT)₉≤₈IT ⌐╟╢ ◄

Ⱡ (by IT)₉─ ─ ≢№╢⁹ 

 

їЖ IT ̝ IT Ӳ ̝ 2008 ₴4
-6000

-5000

-4000

-3000

-2000

-1000

0

1000

2000

3000

2006 2010 2015 2020 2025

Ҙ ϤkWh

1000 ϤkWh 0.2- 0.4Ϥ CO2 ѹ

4900 ϤkWh 1.0- 2.0Ϥ CO2 ѹ

IT ᶅ ҧ

IT ̝ ҧ

IT ᶅ
Ҙ

 

 2.3-1 fiכꜞ◓ IT ─ ◄Ⱡ  
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-120000

-100000

-80000

-60000

-40000

-20000

0

20000

40000

60000

2006 2010 2015 2020 2025

1їЖ ƼȮɨɶɱIT ̝ƽ ȮɨɶɱIT Ӳ ̝ 2008₴4

kWh

1.9ϺkWh 3.8- 7.6Ϥ CO2 ѹ

11ϺkWh 22 - 44Ϥ CO2 ѹ

IT ̝ ҧ

IT ᶅ

Ҙ

IT ᶅ ҧ

 

 2.3-2 fiכꜞ◓ IT ─ ◄Ⱡ  
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3  IT ─ ◄Ⱡ  

3.1. ─  

↓╣╕≢⁸ ה ─◄Ⱡꜟ◑כ │ ⌐ ─ ╩ ↑≡⅝√⁹ITה

◄꜠◒♩꜡♬◒☻ │↓╣╠─ ─◄Ⱡꜟ◑כ ─ ─ ╩ ╘≡⅔╡⁸

ה ─ ◄Ⱡꜟ◑כ╩ ∆╢ ≢⁸ITה◄꜠◒♩꜡♬◒☻ ─ ◄Ⱡ

⌐ ↑√ ⌐ ∆╢ │ ⅝™⁹ 

3 ≢│⁸ITה◄꜠◒♩꜡♬◒☻ ─℮∟─ ─◄Ⱡꜟ◑כ ⅜ ™ 10

⌐ ⇔≡⁸IT ─ ◄Ⱡ ─ ⌐ 2008 ⅔╟┘ 2009 ─ ╩ ⌐╕

≤╘√⁹ ◄Ⱡ ⌐≈™≡│⁸2050 ╕≢─◄Ⱡꜟ◑כ ─ ≤ ⌐╟╢

◄Ⱡꜟ◑כ ─ ⁸◄Ⱡꜟ◑כ ─ ⌂ ╩ ╖√ 2008

─ ⌐≈™≡╕≤╘√⁹2008 ⌐ ⇔√ 2025 ⁸2050 ─ ╩ⱬ⁸⌐☻כ

2009 │⁸2020 ─ ╩ ∫√⁹╕√⁸∕─ ≤⇔≡⁸↓╣╠─ ⌐⅔↑╢◄Ⱡ

כ◑ꜟ ─ ⅎ ⌐≈™≡╙ ⇔√⁹ 

↓↓≢⁸ ╩ ⇔√ │⁸IT ⅜ PC⁸◘כⱣ⁸☻♩꜠⁸☺כꜟ ⁸♅♇▬☻ה♃כ

♦▫☻ⱪ꜠▬─ 5 ≢№╡⁸◄꜠◒♩꜡♬◒☻ ⅜♥꜠ⱦ⁸ DVD

⁸ ⁸ ⁸◄▪◖fi─ 5 ─ 10 ≢№╢⁹ 

 

3.2. ─◄Ⱡꜟ◑כ  

⅜ ⌐ ∆╢◄Ⱡꜟ◑כ─ ╩ ∆╢ ⁸ ─ ⅜ ∂╙─

⌐≈™≡◄Ⱡꜟ◑כ 7╩ ∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ ⅎ┌⁸♥꜠ⱦ─

╩ ∆╢ ⁸ ◘▬☼⅜ ∂ 2 ─♥꜠ⱦ─ ╩ ∆╢↓≤⌐│

⅜№╢⅜⁸ ◘▬☼ 20 ─♥꜠ⱦ─ ⅜ 65 ─♥꜠ⱦ─ ╟╡

↕™⅛╠≤™∫≡ 20 ♥꜠ⱦ─◄Ⱡꜟ◑כ ⅜ ™≤│ ⅎ⌂™⁹↓─╟℮⌐⁸

─◄Ⱡꜟ◑כ ╩ ⅎ╢ ⁸◄Ⱡꜟ◑כ ⌐ ⅎ⁸ ─ ╩ ∆╢ ⅜

№╢⁹ 

↓─╟℮⌂ ─ ╩ ∆ │ ⌐╟∫≡ ⌂∫≡⅔╡⁸╕√⁸1≈─ ≢

─ ⅜ ⅎ╠╣╢↓≤⅜ ≢№╢⁹ ⅎ┌⁸♥꜠ⱦ─ ≤⇔≡│ ◘▬☼⅜

∞⅜⁸ ─ ⁸∕─ ⌐╟∫≡ ⅜ ⌂╢↓≤⅛╠ ⅜ ⌂ ≤

⌂╢⁹╕√⁸♥꜠ⱦ─ ≤⇔≡│⁸ ⌐│ ◘▬☼∞↑≢│⌂ↄ ╙ ╩

∆╢ ─ ≈≢№╡⁸ ≢№╣┌∕╣╩ ∆╢ ⅜№╢⁹ 

∕↓≢╕∏⁸  3.2-1⌐⁸ ≤⇔√ 10 ─ ⌐₈ ₉≤⇔≡ ⌂ ╩

 
                                                        
7 ≢ ℮◄Ⱡꜟ◑כ│ ─╖≢№╢√╘⁸₈ ₉≤ ∂⁹₈ ₉│№╢ ⌐

↕╣╢◄Ⱡꜟ◑כ(  kWh/ )⁸₈ ₉│ (  W)╩ ∆⁹ 
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⇔√⁹ ╩ ∆ ⅜ ∆╢ ⌐≈™≡│⁸ ╙ ≤ ⅎ╠╣╢╙─╩₈

╩ ∆ ₉⁸↕╠⌐ ∆╢═⅝ ╩₈ ⇔≡ ∆╢ ₉≤⇔√⁹ 

╕√⁸ №√╡─◄Ⱡꜟ◑כ 8╩⁸◄Ⱡꜟ◑כ ╩ ∆ ≤⇔≡ ⇔√9⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.2-1 ─◄Ⱡꜟ◑כ ⸗ⱡ◘◦  

 

◄Ⱡꜟ◑כ ─ ⌐№√∫≡│⁸  3.2-1─₈ ₉≤₈ ₉─℮∟⁸₈

₉╩ ∆ ╩ ⅎ√ ≢⁸ ⅜№╢ ≤⌂™ ─ ─ ╩ ∫

√⁹↓╣│⁸◄Ⱡꜟ◑כ ─ ™ ─ ≤◄Ⱡꜟ◑כ ⅜ ─

╕╕─ ⌂⇔─ ─ ≤ ™ ⅎ╢↓≤⅜≢⅝╢⁹ 

 

3.3. ◄Ⱡꜟ◑כ  

◄Ⱡꜟ◑כ ─ ≤⇔√ 10 │⁸ ≤ ─ ╩ ╪

≢™╢⁹10 ─℮∟⁸♥꜠ⱦ≤ DVD │ ↑ Ᵽכ◘⁸

│ ─╖≢№╢⁹∕─ ─ │ ≤ ─ ╩ ≤⇔√⁹

√∞⇔⁸◄▪◖fi─ │⁸Ɽ♇◔כ☺◄▪◖fiהⱴꜟ♅◄▪◖fi─╖⅜ ≢∕

─ ─ ─ ╩ ╪≢™⌂™√╘⁸ ─ ∞↑╩◌Ᵽ⁹╢™≡⇔כ 

◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ─ │⁸ ─ ≢⅔↓⌂∫√  

 
                                                        
8 ≢ ⌐₈ ₉⅜ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸│─╢™≡╣╠™ ≤─ ─

╩ ╢√╘≢№╡⁸ ⌐│◄Ⱡꜟ◑כ╩ ™╢ ⅜ ╕⇔™⁹ 
9 √∞⇔⁸ ─ ⌐ ™╢ ╩ ∆╢√╘⌐│⁸ ─ ⌐♃כ♦─ ≠™√ ⌂ ⅜

≤ ⅎ╠╣╢⁹ 

IT

PC CPU

CPU

PC

3+2

CPU

COP/

AFP

CPU
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1. ≤⌂╢ ╩ ∆╢₈ ╙ ∆╢ ₉─◦♫ꜞ○╩ ⁹ 

2. ₈ ╙ ∆╢ ₉⌐≈™≡⁸ ⅜ ╕⌂™ ₈ⱬכ☻ꜝ▬fi₉

≤ ╗ ₈ ₉ ─ ╩ ⁹↕╠⌐⁸ⱬכ☻ꜝ▬fi─

≤ ─ ─ ≤⇔≡₈◄Ⱡꜟ◑כ ₉╩ ⁹ 

1 ╙ ∆╢ ─◦♫ꜞ○  

⌐№√∫≡│⁸ ─√╘⁸ ↔≤⌐ ╙ ∆╢ ─◦♫ꜞ○╩ ⇔⁸

╩ ↕∑√⁹ ⅎ┌ ─ ⁸ ⌐│ ₁⌂ ─ ⅜ ∆╢⁹⇔⅛

⇔⁸∕╣╠ ≡╩ ∆╢─≢│⌂ↄ⁸ ╙ ≢ ⇔≡™╢ ⅎ┌ 400L─

╩ ⇔⁸ ─ ≡⅜ ≤ ⇔≡ ╩ ∫√⁹ ≢ ∆╢

│⁸ ⌐╟∫≡ ⌂╢≤ ⅎ╠╣╢↓≤⅛╠⁸2005 ⁸2025 ⁸2050 ─ ≢

╙ ⇔≡™╢≤ ⅎ╠╣╢ ─◦♫ꜞ○╩ ⇔√  3.3-1 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.3-1 ≢ ™√ הכꜞ◗♥◌ ⌂◦♫ꜞ○ 

 

↓↓≢⁸◦♫ꜞ○⌐⅔™≡⁸2005 ≢ ╙ ⇔≡™╢ │ ─ ╩♃כ♦

™≡ ⇔√⁹ ⁸2025 2050ה ≢ ╙ ⇔≡™╢ │⁸ ─♩꜠fi♪⁸

─ ╛ ─ ╩ ⇔≡ ⇔√⁹ 

╕√⁸ ⅎ┌ PC─ⱡכ♩ ≤♦☻◒♩♇ⱪ ≢כꜞ◗♥◌⁸⌐℮╟─ ─ ╛

⅜ ⅝ↄ ⌂╢ ⁸ ╩↕╠⌐ 2 5 ⇔⁸∕╣∙╣─ ╙ ∆╢ ─◦

♫ꜞ○╩ ⇔√⁹↕╠⌐⁸ ⌐╟∫≡ ∆╢ ⅜ ⌂╢≤ ⅎ╠╣╢ ╙⁸∕╣

∙╣ ₁─◦♫ꜞ○╩ ⇔≡ ╩ ∫√⁹ 

 

2 ≤◄Ⱡꜟ◑כ ─  

⌐⁸ ⇔√₈ ╙ ∆╢ ₉⌐≈™≡⁸◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ

IT

1)

2)

PC

2005 2025

25 32

2050

32, 42 42

200L 300L 400L 200L 300L 400L 200L 300L

AC 2.8kW6- 8

AC 12.5kW

14 ) 14 ) 14 )

PC
PC DC PC DC

17 24 24

3

DC 3+2 DC 3+2 DC 3+2

1

1

1

1

1

1

1

1

1

3 3

1

AC 2.8kW6- 8

AC 12.5kW

AC 2.8kW6- 8

AC 12.5kW



 

53 

╩ ⇔√⁹2005 ⅜ ╕⌂™ ─◄Ⱡꜟ◑כ ╩₈ⱬכ☻ꜝ▬fi

─◄Ⱡꜟ◑כ ₉⁸ ⅜ ╗ ╩₈ ─◄Ⱡꜟ◑כ ₉⁸ ─

╩₈◄Ⱡꜟ◑כ ₉≤ ⇔√  3.3-2 ⁹ 

 3.3-2 ◄Ⱡꜟ◑כ ─ ꜡☺♇◒ 

 

╕∏⁸ⱬכ☻ꜝ▬fi≤ ─◄Ⱡꜟ◑כ │⁸≥∟╠╙ ≤ 1 №√

╡─ ◄Ⱡꜟ◑כ ─ ≤⇔≡ ╘√⁹╕√⁸1 №√╡─ ◄Ⱡꜟ◑כ │

↕╠⌐ 1 №√╡─ ≤ ⌐ ⇔≡ ⇔√⁹ 

↓─℮∟⁸₈ ₉─ 1 №√╡ fiכꜞ◓⁸│ IT

⌐╟╢ ╩≤⌂ⱴ♇ⱪ10♪כ꜡ ⌐⁸ ─◦♫ꜞ○─ ⌐ ⇔≡ ⇔√⁹╕√⁸

₈ⱬכ☻ꜝ▬fi₉─ 1 №√╡ ≤⇔≡⁸◄꜠◒♩꜡♬◒☻ ⌐≈™≡│ 2005

─ ⅜ ⇔√ ─ ⁸IT ⌐≈™≡│ ≤ ⅜ 2005 ╕≢─

♩꜠fi♪╩ ⇔≡ ⇔√ ─ ╩ ™√⁹IT ⌐⅔™≡ ≤

─ ╩ ⇔√─│⁸PC⌂≥─ IT │ ⅜ ≢ ⅝ↄ ⇔⁸ ⌂╢ 2≈─

─ ⅎ┌ 2005 ─ PC≤ 2025 ─ PC ╩ ∆╢↓≤⌐ ⅜⌂™≤

ⅎ╠╣√√╘≢№╢⁹↕╠⌐⁸ ─ ⌐│ ⌐ ◄Ⱡ┼─ ╡ ╖⅜ ╕╣≡™

╢≤ ⅎ╠╣╢↓≤⅛╠⁸ⱬכ☻ꜝ▬fi⌐│⁸ ─♩꜠fi♪≢│⌂ↄ⁸ ⅜

↕╣≡™√ ─♩꜠fi♪╩ ⇔√⁹ 

⌐⁸ ─ │⁸ ⅛╠ ╠╣╢ ─ ╛∕─♩꜠fi♪╩ ⇔≡

⇔√⁹ 

⌐⁸ │⁸ ─ ≤ GDP─ ⅛╠ ⇔√⁹ ↄ─ ≢⁸GDP≤

─ ⌐│ ─ ⅜ ╠╣╢⁹ ⅎ┌  3.3-3 │⁸ ↔≤⌐ √ №√╡─ GDP

≤ №√╡─ PC─ ╩ ⇔√╙─≢№╢⁹1 №√╡ GDP≤ PC─ ⌐│ ─

 
                                                        
fiכꜞ◓ 10 IT , 2009 20  

1

2025 2050

¸ GDP

GDP

2005

¸

2005

¸

¸
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⅜ ╠╣⁸ №√╡ GDP⅜ ™╒≥ PC─ ╙ ™⁹∕↓≢⁸ №√╡ GDP

≤ PC ─ ╩ ≢ⱨ▫♇♥▫fi◓╩ ℮↓≤⌐╟╡⁸ №√╡ GDP⅛╠ PC

╩ ∆╢ ╩ ∆╢↓≤⅜≢⅝╢⁹↓─ ╩ ─ GDP ⌐ ∆╢↓≤

≢⁸ ⅜♃כ♦ ⇔⌂™ ╛ ─ ╩ ה ⇔√⁹↕╠⌐⁸ ╛

─ ╩ ™⁸ ה ⌐⅔↑╢ ─ ─ ╩ ∫√⁹ 

 

0

10

20
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40

50

60

70

80

90

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

  

 3.3-3 №√╡ GDP≤ PC  

 

─ ╛ GDP─ │⁸ ⌐╟╢◦♫ꜞ○11╩

™√⁹↓─◦♫ꜞ○│⁸ ╛ IPCC⌂≥─ ◦♫ꜞ○╩ⱬכ☻⌐ ↕╣√╙─≢⁸

╛▬fi♪⌂≥─ ⅜ ™ ≢ ⅜ ∆╢≤ ↕╣≡™╢⁹ │⁸

1⌐ ⇔√⁹ 

 

3.4. ─ ─ ≤  

⌐⁸◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ─ ╩ ⇔√ ╩ ⌐ ∆⁹

│ ╩ ⇔≡ 3≈─◦♫ꜞ○≢ ⇔√⅜⁸ ≢│◦♫ꜞ○ ה
12─ ╩ ∆⁹╕√⁸ ≢│⁸ⱨ□◦ꜞ♥▫─ ╩ ╘⌂™

╩ ≤⇔√ ╩ ⇔√⁹ 

 

 
                                                        
11  ◦☻♥ⱶ ⱪ, 2008כꜟ◓ ⸗♦ꜟ─ Ί ⁸GDP─

 Ί, 

(www.rite.or.jp/Japanese/labo/sysken/about-global-warming/download-data/DNE21+_Population+GDP.pdf) 
12

 2.5-1  
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3.4.1 Ɽכ♁♫ꜟ◖fiⱧꜙכ♃ PC  

1 ─  

Ɽכ♁♫ꜟ◖fiⱧꜙכ♃כ PC │⁸ ⌂ ─ ≤ ⇔≡ ⅜

⇔≡⅝√⁹↓─ ⁸♦☺♃ꜟ ─ ⌂≥⅜ ⅎ ♃כ♦℮ ⅜ ⇔≡™╢⅜⁸

⌂ │₈ⱷ₉₈ꜟכHP ⁸ ₉₈ ₉⅜ ⌐ ⌂ ╩ ╘≡™╢
13⁹╕√⁸ ─ ⁸ ≢│♦☺♃ꜟ ⌂≥╩ ℮ ≢╙ CPU ⅜

ↄ⌂╢ │ ≢∆╗⁹ ⁸PC─ ─ ╛ CPU ╩ ═╢≤⁸

─ ≢│ CPU ⅜ 100 ⌐ ∆╢ │ ↄ⁸╒≤╪≥─ OS▪▬♪ꜟ⌐ ™

≤⌂∫≡™╢14⁹╕√⁸ ⌐♦☻◒♩♇ⱪ PC─ │ ⌐ 100W ⌐ ⇔≡⅔

╡⁸ ─ ╩ ⅎ╢≤⁸ ≢│↓╣ ─ ─ │ ↕™≤ ⅎ

╠╣╢⁹ 

↓╣╠─ ⅛╠⁸PC─ 1 №√╡─ │⁸ⱬכ☻ꜝ▬fi ↓╣╕≢─ ≢─

─ ≢╙ ┌™≤⇔⁸⅛≈╒≤╪≥─ ⌐ OS▪▬♪ꜟ ─ ≤⌂╢

≤ ⇔√⁹ ⁸ ↕╠⌐ ⅜ ↓∫√ ─ │⁸

─ 15╩ ⌐⁸2025 ⌐♦☻◒♩♇ⱪ PC≢ 1 №√╡ 5W⁸ⱡכ♩ PC│♦▫☻

ⱪ꜠▬─ ╙ ╘≡ 15W≤⇔√⁹2050 ⌐≈™≡│⁸↕╠⌐ PC─ ⅜ ∆╢

≢⁸ │ ⇔⌂™≤ ⅎ√⁹ 

⁸PC─ │ 2005 ⌐ ═≡ 2025 2050ה ⌐│ ∆╢≤ ⅎ╠╣╢⁹

─ 16⌐╟╢≤⁸PC─ │⁸2004 ≢ 1 №√╡ 0.4 ⁸2008

≢ 1.2 ≢№╡⁸↓─ 3 ⌐⌂∫≡™╢⁹ ⌐⅔™≡ 1 ⅜ ⅎ╢ ⌐│

⅜№╢↓≤╙ ⇔⁸ ≢─Ɽ♁◖fi │⁸2005 ≢ ⅜ 1 4

⁸ ⅜ 1 5 ⁸2025 ≤ 2050 ⌐│ ⅜ 1 14 ⁸

│╛│╡ 1 5 ⌐⌂╢≤⇔√⁹○ⱨ▫☻⌐⅔↑╢ PC─ │⁸ ◄Ⱡꜟ◑כ

☿fi♃כ─ 17⅛╠ ─ ⅜ 240 ⁸PC─ ⅜ 1 3.5 ⁸ ⅜

5.5 ≤⇔√⁹ ≤○ⱨ▫☻─ PC─ │ 4 : 6≤⇔√18⁹ 

╕√⁸ ⌐♦☻◒♩♇ⱪ PC⅛╠ⱡכ♩ PC┼─ ⅜ ╪≢™╢⁹ ≢│⁸

ⱡכ♩ PC─ │ ≢ ↄ 60%⁸ ≢ 25 ≢№╢19⁹⇔⅛⇔⁸ ─ⱡכ♩ PC

─ │ ⌐№╡⁸ ≢ⱡכ♩ PC─ ⅜ ╗≤ ⅎ╠╣╢⁹∕↓≢⁸

─♩꜠fi♪⌐꜡☺☻♥▫♇◒ ╩№≡│╘⁸ ─Ɑכ☻≢ⱡכ♩ PC─ ⅜ ╕

 
                                                        
13 Ɽ♁◖fi 2007 8 27 TIS, 2002 3 TISⱤ♁◖fi
(http://www.tis.co.jp/news/2002/pdf/020802_2.pdf) 
14 ◄Ⱡꜟ◑כ☿fi♃₈כ ◄Ⱡꜝ▬ⱨ☻♃▬ꜟ♅▼♇◒ 25₉─ ≤ ◄Ⱡ ⌐ ∆╢

 ( 16 ), (http://www.eccj.or.jp/lifestyle/04/index.html) 
fiכꜞ◓ 15 IT , 2009 20  
16 ⁸   
17 ◄Ⱡꜟ◑כ☿fi♃⁸2008כ ◄Ⱡ ◌♃꜡◓ 2008  
18 IDC, 2008  ⱪ꜠☻ꜞꜞכ☻ 
19 Ɽכ♁♫ꜟ◖fiⱧꜙכ♃  ⱴכ◔♇♩▪◒☿☻, 

2008 ♦☺♃ꜟ 2008, BP◖fi◘ꜟ♥▫fi◓. 
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╢≤⁸2025 ⁸2050 ─ⱡכ♩ PC │ ≤ ─ ≢ 65 ≤⌂╢≤⇔√⁹ 

∆╢ ─◦♫ꜞ○≤⇔≡⁸♦☻◒♩♇ⱪ PC│ ⌂ ─ PC ╩ ⇔

≡™╢⁹╕√⁸ⱡכ♩ PC│⁸ ╙ ⇔≡™╢ A4
20⅜ ╙ ≤ ⇔√⁹ 

↕╠⌐⁸PC ─ │ ─  (  3.3-3) ⅛╠ ⇔√⁹ ⌐⅔↑╢

GDP
21⅛╠ ─ ה ─ PC ╩ ⇔⁸ ─ 21≤№╦∑≡

─ PC─ ╩ ⇔√⁹√∞⇔⁸PC╩ ⌐ ℮ │ 15 65 ⅜ ≢№╢
22 ≤⁸PC│○ⱨ▫☻≤ ─ ≢ ↕╣╢ ╩ ⇔⁸ ─ 2 ╩ ה

⌐⅔↑╢ PC─ ≤ ⇔√⁹ 

─ ─℮∟⁸PC─ 1 №√╡ ⌐ ∆╢ ╩  3.4-1⌐╕≤╘√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.4-1 PC─ ◦♫ꜞ○≤ 1 №√╡─  

 

2 ╕≤╘ 

─ ╩╙≤⌐⁸PC─ ─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ╩  3.4-2⌐

∆⁹ ⅜ ⁸ ⅜ ─ ≢№╢⁹ ◓ꜝⱨ ─ ↕⅜ ⅜ ╕⌂™

ⱬכ☻ꜝ▬fi כ꜠◓⁸ ⅜ ⅜ ╗ ─◄Ⱡꜟ◑כ

╩ ⇔⁸ ─ ⅜◄Ⱡꜟ◑כ ╩ ∆⁹ 

 
                                                        
20 ◐ⱷꜝ , 2006 2006 ◄꜠◒♩꜡♬◒☻ⱪ꜡♄◒♩꜡כ♪ⱴ♇ⱪ. 
21  ◦☻♥ⱶ ⱪ, 2008כꜟ◓ ⸗♦ꜟ─ Ί ⁸GDP─

 Ί, 

(www.rite.or.jp/Japanese/labo/sysken/about-global-warming/download-data/DNE21+_Population+GDP.pdf) 
22  ,  2008 19  

1

50 ï 80W 3W

ï 208 / 840 /

(kWh/ )

2005

67

5 ï 5W 1W

67

5

(2025)

ï 5W 1W

2025

2050

(kWh/ )

19

26

13

26

13

A4

ï 30W 1.6W

ï 208 / 840 /

ï 15W 1W

(2025)

ï 15W 1W

ï 30W 1.6W

ï 728 / 840 /

ï 80W 3W

ï 728 / 840 /

ï 80W 3W

ï 728 / 840 /

ï 30W 1.6W

ï 728 / 840 /
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2005 2025 2050
2,849 4,263 3,666
4,096 7,916 6,809

50 67 67
50 5 5
19 26 26
19 13 13
22 49 42
22 12 11
0 36 31

2005 2025 2050
59,112 48,556 85,075
13,537 89,654 157,996

50 67 67
50 5 5
19 26 26
19 13 13

322 553 971
322 141 248

0 412 723

22
12 11

0

36
31

0

10
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40

50

60

2005 2025 2050

322
141
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0 412

723

0

200
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600

800

1,000

1,200
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 3.4-2 PC─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  
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≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 49 kWh/

⅛╠ 42 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 74% (36 kWh/

)⁸2050 ⌐ 74% ( 31 kWh/ ) ◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ ≢│⁸2050

╕≢ ⇔≡◄Ⱡꜟ◑כ ⅜ ⅝ↄ ┘⁸2025 ⌐ 553 kWh/ ⁸2050 ⌐ 971

kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ≤ 2050 ─ ┘⅜⁸∕╣∙

╣ 75% ( 412 kWh/ ) ≤ 74% ( 723 kWh/ ) ↕╣≡™╢⁹ 

↓─℮∟⁸2005 ⅛╠ 2025 ⌐⅛↑≡─ ─ⱬכ☻ꜝ▬fi─◄Ⱡꜟ◑כ ─

│⁸ ⌐⅔↑╢ ─ ┘≤ ─ ┘⌐ ∆╢↓≤⅜≢⅝╢⁹ │ 2005

─ 7000 ⅛╠ 2025 ─ 1.2 ⌐ 1.7 ≤⌂∫≡⅔╡⁹ ─ 1 ⌐╒╓

1 ─ PC⅜ ⇔≡™╢ ⌐ ∆╢⁹╕√⁸ ≢─ PC ⅜↓─ 3 ≤

⌂∫≡™╢⁹ 

 

 Ᵽכ◘ 3.4.2

1 ─  

│Ᵽכ◘ ⌐╟╡ ╛ ⅜ ⌂╢√╘⁸↓↓≢│ 3≈─ Ⱳꜞꜙכⱶ⁸

Ⱶ♇♪꜠fi☺⁸Ɫ▬◄fi♪ ⌐ ╩ ∫√⁹ │ (U.S. Environmental 

Protection Agency; EPA)─♦כ♃☿fi♃⌐ ∆╢꜠ⱳ23♩כ⌐ ™⁸∕╣∙╣ 1 №√╡─

⅜ 2.5 ♪ꜟ ⁸2.5 ♪ꜟ 49 ♪ꜟ⁸50 ♪ꜟ ≤ ⇔√⁹ 

ⱬכ☻ꜝ▬fi─◘כⱣ 1 №√╡─ │⁸ Ᵽכ◘─ ⌐24♃כ♦ כ◘─

Ᵽ ─ 25╩ ⇔≡ ⇔√⁹Ⱶ♇♪꜠fi☺≤Ɫ▬◄fi♪≢│⁸ ─ ┘─

⅜ ∟≡ ─ ┘─ ╙ ∆╢≤ ⅎ⁸2005 ─ ─ 3 ─ ≢

⌐ ∆╢≤⇔√⁹ ⁸Ⱳꜞꜙכⱶ │⁸Ⱶ♇♪꜠fi☺ ╛Ɫ▬◄fi♪

⌐ ═ ⅜☼כ♬─┼ ↄ↕╠⌐ ─ ┘─ ⅜ ™≤ ⅎ⁸

│Ⱶ♇♪꜠fi☺ ♪Ɫ▬◄fiה ─ 1/2 (1.5%) ≤⇔√⁹ 

─ 1 №√╡─◄Ⱡꜟ◑כ │⁸Ⱳꜞꜙכⱶ ⌐≈™≡│ ⱴ♪כ꜡

♇ⱪ 25╩ ⌐⁸2025 ⌐│ 2005 67%⁸2050 ⌐│ 60%⌐⌂╢≤⇔√⁹Ⱶ♇♪꜠fi

☺≤Ɫ▬◄fi♪◘כⱣ⌐≈™≡│⁸ ─ ⅜ ↕╣⁸2025 ⌐│◄Ⱡꜟ◑כ

⅜ 2005 ≢ 80%⁸2050 ⌐│ 60%≤⌂╢≤⇔√⁹ 

─Ᵽכ◘ ☻♩♇◒ │⁸ ─☼כ♬─┼ ─Ᵽכ◘⅜ ─

╟╡╙ ™↓≤⅛╠⁸ ♩꜠fi♪⌐№╢26⁹╕√⁸♦☺♃ꜟ │ ⇔

≡ ⌐№╡⁸⅛≈ ⅜ ╙♃כ♦╢∆ ╩Ᵽכ◘─ ∆╢↓≤⅜

 
                                                        
23 U.S. Environmental Protection Agency, 2007Report to Congress on Server and Data Center Energy Efficiency 

Public Law 109-431. 
24 Koomey, J. G., 2007 Estimating Regional Power Consumption by Servers: A Technical Note. 
fiכꜞ◓ 25 IT , 2009 20 3 ; NEDO, 2008

ⱴ♇ⱪ 2008 
26 Koomey, J. G., 2007 Estimating Total Power Consumption by Servers in the U.S. and the World. 
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™27↓≤⅛╠⁸ ─Ᵽכ◘╙ │ ♩꜠fi♪╩ ↑╢≤ ⅎ╠╣╢⁹ ≢⁸

─Ᵽכ◘ ⅜ ⌐⌂╢≤⁸ ≢Ᵽכ◘─ ─ ◖fiⱧꜙכ♃⅜ ⇔⁸

Ᵽכ◘⌂ ⅜ ∆╢ ⌐ ∆╢ ╙ ⅎ╠╣╢⁹ 

2005 ─ Ᵽכ◘─ │⁸ 28♃כ♦
 ⅛╠⁸☻♩♇◒ⱬכ☻≢ 256 ≢№

╢  3.4-1 ⁹╕√⁸2005 ─ Ᵽכ◘─ │⁸ 2,700 ≢№╢⁹2025 ≤ 2050

Ᵽכ◘─ │⁸ ♃כ♦ 28─ Ᵽכ◘ ≤ GDP Ᵽכ◘⁸╠⅛ ≤ GDP─

╩ ╡⁸∕╣╩ GDP─ ⌐№≡│╘╢↓≤≢ │Ᵽכ◘⁹√⇔ ─ ⅜

⌂™↓≤⅛╠⁸PC─╟℮⌂ ─ ─ │⅔⅛⌂⅛∫√⁹ 

 

 3.4-1 2005 ─ Ᵽכ◘─ ≤  26
 

  Ⱳꜞꜙכⱶ Ⱶ♇♪ 

꜠fi☺ 

Ɫ▬◄fi♪ /  

☻♩♇◒

 

 2,361 185 12 2,558 

 25,959 1,264 59 27,282 

W  

 224 598 8,378 258 

 222 607 8,106 257 

 

─Ᵽכ◘ 3≈─ ─ │⁸ Ⱳꜞꜙכⱶ ⅜ ∆╢ ⌐№╢29⁹ ─

─ ⌐╟╡ ≢Ᵽכ◘ ─ OS⅜ ↕╣╢◦♫ꜞ○╙ ⅎ╠╣╢⅜⁸↓↓≢│

─♩꜠fi♪⅜ ⇔⁸ ╙Ⱳꜞꜙכⱶ◘כⱣ─ ⅜ ∆╢≤ ⇔√⁹ 

─Ᵽכ◘ 1 №√╡─ ─ ╩ 3.4-3⌐╕≤╘√⁹ 

 
                                                        
27 IDC, 2007 ∆╢♦☺♃ꜟꜚ♬Ᵽכ☻
(http://japan.emc.com/collateral/analyst-reports/expanding-digital-idc-whitepaper.pdf) 
28 Koomey, J. G., 2007 Estimating Regional Power Consumption by Servers: A Technical Note. 
29 , 2008 19 ⌐fiꜛ◦כ♥☻◒כ꞉הⱣכ◘ ∆╢ . 
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─Ᵽכ◘ 3.4-3 ◦♫ꜞ○≤ 1 №√╡─  

 

2 ╕≤╘ 

כ◑ꜟⱣ─◄Ⱡכ◘│3.4-4  ≤◄Ⱡꜟ◑כ ─ ≢№╢⁹ ≢│⁸

─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 149 kWh/ ⅛╠ 203

kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 50% (73 kWh/ )⁸2050

⌐ 65% (133 kWh/ ) ◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ ≢│⁸2025 ⌐ 1,808

kWh/ ⁸2050 ⌐ 4,199 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025

≤ 2050 ─ ┘⅜⁸∕╣∙╣ 50% (878 kWh/ ) ≤ 65% (2,705 kWh/ ) ↕╣≡™

╢⁹ 

1

67,030

50 US$

ï

(kWh/ )

2005

107,237

53,618

50 US$

ï 2005

80%

157,504

40,214

50 US$

ï 2005

60%

2025

2050

5,475

8,760

4,380

12,866

3,285

50 US$

ï 1 2005

3%

50 US$

ï 1 2005

3%

(kWh/ )(kWh/ )

1,918

2,493

1,285

3,213

1,151

2.5 49 US$

ï UNIX

2.5 49 US

ï 2005

80%

2.5 49 US

ï 2005

60%

2.5 49 US

ï 1 2005

3%

2.5 49 US

ï 1 2005

3%

2.5 US$

ï

2.5 US$

ï 2005

67%

2.5 US$

ï 2005

60%

2.5 US$

ï 1 2005

1.5%

2.5 US$

ï 1 2005

1.5%
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63 77 71

0

73

133

0

50

100

150

200

250

2005 2025 2050

607
931

1,4940

878

2,705

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

2005 2025 2050

2005 2025 2050
2,596 6,945 12,757

126 15 6
6 6 6

1,918 2,493 3,213
5,475 8,760 12,866

67,023 107,237 157,504
0 1,285 1,151
0 4,380 3,285
0 53,618 40,214

607 1,808 4,199
607 931 1,494

0 878 2,705

2005 2025 2050
236 539 570
19 2 1
1 1 1

1,918 2,493 3,213
5,475 8,760 12,866

67,023 107,237 157,504
0 1,285 1,151
0 4,380 3,285
0 53,618 40,214

63 149 203
63 77 71
0 73 133

 

כ◑ꜟⱣ─◄Ⱡכ◘ 3.4-4  כ◑ꜟⱠ◄ה   
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 ☺כ꜠♩☻ 3.4.3

1 ─  

─☺כ꜠♩☻ │ ⇔≡⅔╡⁸◖fiⱧꜙכ♃ ↑⌐ ⅎ⁸ ≢│ DVD

ⱦ♫כ◌⁸כ♄כ◖꜠ ⌂≥╩ ∆╢ ─ ⅜ ⇔≈≈№╢30⁹⇔⅛⇔⁸↓↓≢│◖

fiⱧꜙכ♃ ↑─℮∟⁸PC ⌐Ᵽכ◘╛ ╩☺כ꜠♩☻╢™≡╣↕ ™√31 ↑☻♩꜠

╩☺כ ≤⇔√⁹ Ᵽכ◘⁸│☺כ꜠♩☻↑ ↑≤ PC ↑─ 2≈⌐ ⇔√⁹ 

∟℮─☺כ꜠♩☻ ≤⌂╢─│Ɫכ♪♦▫☻◒ HDD ≢№╢⁹HDD─

│▬fi♃כⱨ▼כ☻─ ™⌐╟╡⁸ ⅝ↄ Serial Attached SCSI (SAS) ♃▬ⱪ≤ Serial ATA 

(SATA) ♃▬ⱪ─ 2≈⌐ ⅛╣╢⁹2005 Ᵽכ◘⁸│≢ ↑─╒≤╪≥⅜ SAS♃▬ⱪ⁸ 

PC ↑─╒≤╪≥⅜SATA♃▬ⱪ≢№╢⁹SAS♃▬ⱪ│ ╖ ⅝ ⅜ ↄ ⅜ ↄ⁸

SATA ♃▬ⱪ│ ◖☻♩─√╘ ─◦☻♥ⱶ╩ ™◖☻♩Ɽⱨ◊כⱴfi☻≢ ≢⅝

╢⁹ 

╕√⁸HDD │ ♦▫☻◒⅜ ∆╢√╘⌐ ╩ ⇔≡™╢⁹HDD ─ │⁸

≤⇔≡♦▫☻◒─ ╛ ⅝↕⌐╟∫≡ ⇔⁸♦▫☻◒ 1 ─ ⅜ ∆╢

≤ №√╡─◄Ⱡꜟ◑כ ⅜ ∆╢⁹ ⁸ ⅜ ╗≤ ↕╣╢ Solid 

State Disk (SSD) │⁸HDD≤│ ⌂╡⁸ ╖ ⅝ ─╖ ╩ ∆╢⁹ 

2005 ─ Ᵽכ◘⁸│ ↑ HDD⅜⁸EPA─꜠ⱳ32♩כ⅛╠ 1 №√╡ 28W
33

≤⇔√⁹╕√⁸PC ↑ HDD─ │⁸ ◌♃꜡◓⅛╠ ⌐ 11W≤⇔√⁹ 

╕√⁸ⱬכ☻ꜝ▬fi─ │ 2005 ─ 3%─ ≢ ⌐ ∆╢≤⇔√⁹↓

─☺כ꜠♩☻╢↑⅔⌐♃fi☿♃כ♦─≢╕╣ ♃fi☿♃כ♦⁸≥╢╖╩34

№√╡─ │ ⇔≡ ⌐№╢⁹↓╣│⁸ ─ ─ ≤

№√╡─ HDD ─ ─ ⅜ ≢№╢↓≤⅛╠⁸ⱬכ☻ꜝ▬fi─ │⁸

HDD ─ ╩ ╡ ™≡ ⇔√⁹ 

⁸ ─ 1 №√╡─ │ ─╟℮⌐ ⅎ√ ╕∏⁸2025 Ᵽכ◘─

⁸│☺כ꜠♩☻ SATA ─ ⅜ ⇔≈≈№╢35↓≤⁸ ╠⅛ⱴ♇ⱪ36♪כ꜡ 2.5

▬fi♅ 7200 ─ HDD≤ SSD─ ⅜ ↕╣╢↓≤⁸ ≢⁸◖☻♩ ⅛╠ ≡─☻

⅜☺כ꜠♩ SSD⌐ ⅝ ╦╢≤│ ⅎ⌐ↄ™↓≤⅛╠⁸2025 ⌐│ SAS 2.5▬fi♅ 15000

:SSD:SATA 2.5▬fi♅ 7200 =1:1:2─ ⌐⌂╢≤ ⇔√⁹ ─ 3.5 SATA, 

3.5 SAS⁸2.5 SAS─ ─ 37⅛╠⁸2025 ⌐⅔↑╢ SAS⁸SATA ─ 1 №√

 
                                                        
30 ⱴ2008 ,☻☿◒▪♩♇◔כ ♦☺♃ꜟ 2008, BP◖fi◘ꜟ♥▫fi◓. 
31 ─ ≢ ∆╢ ≤─ ╩ ↑╢√╘ 
32 U.S. Environmental Protection Agency, 2007Report to Congress on Server and Data Center Energy Efficiency 

Public Law 109-431. 
33 HDD♪ꜝ▬Ⱪ ≤◦☻♥ⱶ─ ─ ╩ HDD♪ꜝ▬Ⱪ ≢ ⇔√⁹ 
34 ASHARE, 2005: Datacom Equipment Power Trends and Cooling Applications 
35 IDC Japan, 2009: ATA/SATA ⱶ♥☻◦☺כ꜠♩☻◒☻▫♦  2007 ─ ≤ 2008 2011 ─

(http://www.computerworld.jp/news/hw/100471.html) 
fiכꜞ◓ 36 IT , 2009 20  
37 IBM HDD ●▬♪(www-06.ibm.com/jp/servers/eserver/xseries/system/pdf/hdd_guide.pdf) 
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╡─ ╩ ⇔⁸1 №√╡─ │ 2005 30%⌐⌂╢≤ ⇔√⁹SSD

│⁸ ╩ ∆╢─⅜ ╖ ⅝ ─╖≢№╡⁸ ™ ─ ⌐╟∫≡ │ ⅝

ↄ ⌂╢⁹∕↓≢⁸ ─ 38╩ ™⁸SSD─ │ 2005 20%≤

⇔√⁹╕√⁸PC │☺כ꜠♩☻↑ SATA≤ SSD─ ≢ ⅜ 2005 40%
 39⌐⌂

╢≤⇔√⁹2050 ⌐│ SSD⅜↕╠⌐ Ᵽכ◘⁸⇔ ─☺כ꜠♩☻↑ │ 2005

20%⁸PC ↑│ 30%⌐⌂╢≤ ⇔√⁹ 

Ᵽכ◘ ─☺כ꜠♩☻↑ │ 1 24 365 ⁸PC ─☺כ꜠♩☻↑ │

PC≤ ∂≤⇔√⁹ 

↓↓≢⁸ ⇔≡™╢₈ ₉ │⁸₈ⱬכ☻ꜝ▬fi₉≤₈ ₉≢

│ ─℮∟⌐ ∂ ╩ ⅎ≡™╢⁹₈ⱬכ☻ꜝ▬fi₉≢╙₈ ₉≢╙ 1 №√╡

─ │ ∂ ≢ ∆╢≤⇔⁸ ∂₈ ⌐☺כ꜠♩☻─₉ ∆╢ ╩

∫≡™╢≤ ⇔≡™╢⁹ 

☺כ꜠♩☻ ─ │⁸PC╛◘כⱣ─ ⅛╠ ⇔√⁹PC ↑ ↑☻

─☺כ꜠♩ │⁸PC⌐ ∆╢ ⅜ ≤ ╦╠⌂™ PC1 ⌐≈⅝⁸PC ↑

↑ HDD⅜ 0.08
40 ≤ ⇔ Ᵽכ◘⁹√⇔ ⌐☺כ꜠♩☻⁸│☺כ꜠♩☻↑ ↕╣

♃כ♦╢ ⅜ 1 ─ ─ ╟╡ ™ ≢ ⇔≡™╢↓≤⁸HDD─ ⁸

⌐ Ᵽכ◘⁸™ 1 ⌐ ☺כ꜠♩☻╢∆ ⅜ ♩꜠fi♪⌐№╢41↓≤⅛╠⁸2005 ⌐

Ᵽכ◘ 1 ⌐≈⅝ HDD⅜ 1.3 ≢№╢─⅜⁸∕─ 0.2 ∏≈ ⇔≡™ↄ≤ ⇔

√⁹ 

─ ─ ╩ 3.4-5⌐╕≤╘√⁹ 

 
                                                        
38 ⁸2008 ◄Ⱡꜟ◑כ ⇔ 
39 ─ 2.5▬fi♅ HDD≤ 3.5▬fi♅ HDD⁸7200rpmHDD≤ 15000rpmHDD─ ─ ╩ⱬכ☻⌐

 
40 ⱴ2008 , ☻☿◒▪♩♇◔כ ♦☺♃ꜟ 2008, BP◖fi◘ꜟ♥▫fi◓ ◐ⱷꜝ

, 2008 ☺כ꜠♩☻2008  
41 U.S. Environmental Protection Agency, 2007Report to Congress on Server and Data Center Energy Efficiency 

Public Law 109-431 American Society of Heating, Refrigerating, and Air-Conditioning Engineers, 2005Datacom 

Equipment Power Trends and Cooling Applications. 
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─☺כ꜠♩☻ 3.4-5  ◦♫ꜞ○≤ 1 №√╡─  

 

2 ╕≤╘ 

כ◑ꜟⱠ◄─☺כ꜠♩☻│3.4-6 ⅔╟┘◄Ⱡꜟ◑כ ─ ≢№╢⁹ 

≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 125 kWh/

⅛╠ 379 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 81% (101 

kWh/ )⁸2050 ⌐ 92% (347 kWh/ ) ◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ ≢│⁸

2025 ⌐ 1607 kWh/ ⁸2050 ⌐ 8470 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐

╟∫≡ 2025 ≤ 2050 ─ ┘⅜⁸∕╣∙╣ 81% (1304 kWh/ ) ≤ 92% (7746 kWh/

) ↕╣≡™╢⁹ 

 

 

 

1

247

HDD(3.5 SAS)

ï EPA 1

1 28W

(kWh/ )

2005

395

74

SSD/HDD

ï SAS:SSD:SATA=1:1:2 2005

30%

580

49

SSD

ï 2005 20%

2025

2050

PC PC

(kWh/ )

9

17

5

24

3

250GB HDD

ï 11W 3W

ï PC

ï 3.5 SATA

SSD/HDD

ï SSD SATA 1

2005 40% (3.5 SAS 25%)

SSD

ï 2005 30% (3.5

SAS 20%)

HDD

ï 26W 3W

ï 2005 3%

HDD

ï 2005 3%

HDD

ï 2005 3%

HDD

ï 18W 3W

ï 2005 3%
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כ◑ꜟⱠ◄─☺כ꜠♩☻ 3.4-6 כ◑ꜟⱠ◄ה  

 

24 32

101

347

9
0

0

50

100

150

200

250

300

350

400

2005 2025 2050

303 724
1,304

7,746

93
0

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

2005 2025 2050

2005 2025 2050
5,383 8,773 8,119
3,263 31,241 64,997

9 17 24
5 3

247 395 580
74 49

9 125 379
9 24 32
0 101 347

2005 2025 2050
75,381 126,634 207,531
34,802 401,093 1,450,676

9 17 24
5 3

247 395 580
74 49

93 1,607 8,470
93 303 724
0 1,304 7,746
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 ♅♇▬☻ה♃כꜟ 3.4.4

1 ─  

Ⱡ♇♩꞉כ◒ │⁸ ⌐ ™ ─◄Ⱡꜟ◑כ ⅜ ↕╣≡™╢⁹

Ⱡ♇♩꞉כ◒ │ ╩♅♇▬☻ה♃כꜟ│≢↓↓⁸⅜╢√╦⌐ ≤⇔√⁹ 

⁸│♅♇▬☻ה♃כꜟ ⌐╟╡ ⅜ ⌂╢⁹∕↓≢⁸ ⁸╩♃כꜟ─ ◐

ꜗꜞ▪⅜ Ⱡ♇♩꞉כ◒⌐ ⇔≡™╢Ɫ▬◄fi♪ כ♃☻ꜝ◒₈ ₉⁸ ה

⅜ⱨ□fiה ⌂ ₈ ₉⁸ ⅜⌂™ ₈ ₉

─ 3≈⌐ ⇔⁸↕╠⌐ ─Ⱪ꜡כ♪Ᵽfi♪ꜟכ♃ LAN ♃כꜟ ╩ ⅎ√⁹

3כꜘ▬꜠│♅♇▬☻ L3 2כꜘ▬꜠≥♅♇▬☻ L2 ☻▬♇♅─ 2≈⌐ ⇔√⁹ 

⌐♅♇▬☻ה♃כꜟ ⇔⁸Ⱡ♇♩꞉כ◒│ ⅜ꜗ♅◒♥◐כ▪ ⇔⁸ Ɽ☻ ⅜

⇔≡™ↄ≤ ⅎ╠╣≡™╢⁹ ─ 42⌐╟╢≤⁸ ▬fi♃כⱠ♇♩─♩ꜝⱨ

▫♇◒ ⌐ ™Ⱡ♇♩꞉כ◒ ⅜ ∆╢ ╙ ⌐ ⇔⁸2035 ⌐│

│ ─ ╩ ╢ ≤⌂╢⁹⇔⅛⇔⁸ Ɽ☻ ⅜ ⌐ ↕╣≡™ↄ

↓≤≢↓─ ─ ┘│ ⅎ╠╣⁸2025 ⌐ 800 kWh/ ⁸2050 ⌐ 1,000 kWh/

≤ ↕╣≡™╢⁹↕╠⌐⁸ⱪꜝ☻▪ꜟⱨ□─ ◄Ⱡ ⌐╟╡⁸2025 ⌐ 600 kWh/

⁸2050 ⌐│ 400 kWh/ ⌐⌂╢≤ ↕╣≡™╢⁹ 

≢ ╢≤⁸↓╣╕≢ №√╡─ ⅜ ∆╢ ≢⁸Ɫ▬◄fi♪

─♃כꜟ │ 10 ≢ 10 ⌐ ⇔≡⅝√43⁹∕↓≢⁸▬fi♃כⱠ♇♩─♩ꜝⱨ

▫♇◒ ┘ ⅜ ∆╢≤ ↕╣≡™╢ 42 ╙ ⇔⁸Ɫ▬◄fi♪ꜟה♃כ☻

▬♇♅─ 1 №√╡─ │⁸2005 2025 ⌐│ 2005 ─ ─ 17 ⁸2025

2050 ⌐│ ─ 8.5%─ ≢ ⌐ ∆╢≤⇔√⁹╕√⁸ ☻▬♇

─♃כꜟה♅ ╩Ᵽכ◘│ ⌐ 2005 2025 ⌐│ 2005 ─ ─ 3 ⁸

2025 │ 1.5%─ ≢ ∆╢≤⇔√⁹ ─Ⱪ꜡כ♪Ᵽfi♪ꜟכ♃│

⅜ ┌™≤⇔√⁹ 

╕√⁸ ─ ─ │⁸ ─ 42╩ ⌐⁸2025 ⌐│ⱬכ☻ꜝ▬

fi─ 75%⁸2050 ⌐│ 40%⌐⌂╢≤⇔√⁹ 

─ │⁸ ≥♅♇▬☻ה♃כꜟ─ ↑Ⱪ꜡כ♪Ᵽfi♪ꜟכ♃─∕╣∙

╣≢⁸GDP≤ ─ ⅛╠ ╩ ⇔⁸GDP ⌐ ⇔≡ ⇔√⁹2005

─☻♩♇◒ ─♅♇▬☻ה♃כꜟ⁸│ ⌂ ⅜ 5.5 ≢№╢44↓≤⅛╠⁸

5 ─ 45╩ ⇔≡ ⇔√⁹ 

 
                                                        
42

 ◄Ⱡꜟ◑הכ , 2008 ₈ ◄Ⱡꜟ◑כ ⌐⅔↑╢ ◄Ⱡ

┘ ◄Ⱡ♦Ᵽ▬☻ ─ ₉⌐ ╢   
43▪ꜝ◒◘ꜝⱠ♇♩꞉⁸2008◒כ fiכꜞ◓ IT⌐ ↑√ ┼─ ╡ ╖
(http://www.alaxala.com/jp/solution/net/pdf/GreenIT_Interop08_booth_seminar.pdf) 
44 Ⱡ♇♩꞉כ◒ , 2005 ⱪ꜠☻ꜞꜞכ☻(http://www.ciaj.or.jp/content/plessrelease05/050420.html) 
45 ◐ⱷꜝ , 2005 2005 ⱴכ◔♥▫fi◓  ◄Ⱡꜟ◑

כ ◄Ⱡꜟ◑כ ♃כꜟ 

http://www.enecho.meti.go.jp/info/committee/commIT04.htm 
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─♅♇▬☻ה♃כꜟ ◦♫ꜞ○╩  3.4-7⌐╕≤╘√⁹ 

 

2 ╕≤╘ 

כ◑ꜟⱠ◄─♅♇▬☻ה♃כꜟ ≤◄Ⱡꜟ◑כ ─ ╩ 3.4-8⌐ ∆⁹ 

│♅♇▬☻ה♃כꜟ ⌐ ™ ⅜ ⇔≡⅔╡⁸ ─◄Ⱡꜟ◑כ ╙

⅝ↄ ┘≡™╢⁹ ≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ

⅜ 690 kWh/ ⅛╠ 1,050 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡

2025 ⌐ 25% ( 170 kWh/ )⁸2050 ⌐ 60% ( 630 kWh/ ) ↕╣╢⁹

≢│⁸2025 ⌐ 1 kWH/ ⁸2050 ⌐ 2.6 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ

⌐╟∫≡ 2025 ≤ 2050 ─ ┘⅜⁸∕╣∙╣ 25% ( 2,500 kWh/ ) ≤ 60% ( 1.6

kWh/ ) ↕╣≡™╢⁹ 
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1

35,040

ï 4,000W

(kWh/ )

2005

151,840

113,880
ï

75%

224,840

89,936

2025
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15,067

65,291

48,968

96,681

38,672

(kWh/ )(kWh/ )

1,314

2,102

1,577

2,595

1,038

ï 1,720W

ï

75%

ï 150W 

ï

75%

ï 2005

3%

ï 2005

17%

ï 2005

17%

ï 2005

3%

ï 2005

17%

ï 2005

17%

ï

40%

ï

40%

ï

40%  

1

35

LAN

ï 4W

(kWh/ )

2005

35

26

35

14

2025

2050

9

14

11

17

7

L3 L2L3 L2

(kWh/ )

L2L3

171

741

556

1,098

439

ï

W

ï

75%

ï

40%

ï 1 2005

17%

ï 1 2005

17%

ï

20W

ï

75%

ï

40%

ï 2005

3%

ï 2005

3%

(kWh/ )

LAN

ï 4W

LAN

ï

75%

LAN

ï 4W

LAN

ï

40%

 

─♅♇▬☻ה♃כꜟ 3.4-7  ◦♫ꜞ○≤ 1 №√╡─◄Ⱡꜟ◑כ  
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─♅♇▬☻ה♃כꜟ 3.4-8  

Ɑכ☺┼ ↄ  

 

102

516
421

0

172

631

0

200

400

600

800

1,000

1,200

2005 2025 2050

2005 2025 2050
5 9 10

272 546 580
1,494 2,995 3,180

14,261 28,597 30,365
125,115 250,889 266,399
11,875 21,151 22,609
35,040 151,840 224,840
15,067 65,291 96,681
1,314 2,102 2,595

171 741 1,098
9 14 17

35 35 35
113,880 89,936
48,968 38,672
1,577 1,038

556 439
11 7
26 14

102 688 1,052
102 516 421

0 172 631



 

70 

3.4-8 ⅝ 

 

3.4.5 ♦▫☻ⱪ꜠▬ 

1 ─  

♦▫☻ⱪ꜠▬│ ≤⇔≡♦☻◒♩♇ⱪⱤ♁◖fi≤ ⌐ ™╠╣≡™╢⁹ │♦☺

♃ꜟ◘▬Ⱡכ☺ ♦▫☻ⱪ꜠▬╩ ™√ ה ⌂≥ ⅜ ┘╢↓≤⅜ ↕

╣╢⅜ ─ ⅜ ™√╘⁸ │ ─Ɽ♁◖fi ↑♦▫☻ⱪ꜠▬─╖╩

⌂ ─ ≤⇔√⁹ 

♦▫☻ⱪ꜠▬│ 2005 ≢│ ♃▬ⱪ≤Ⱪꜝ►fi ♃▬ⱪ─ ⅜ ⇔≡⅔╡⁸

─ ◘▬☼│™∏╣╙ 17▬fi♅≢№∫√46⁹╕√⁸ ♦▫☻ⱪ꜠▬─ ≤

⇔≡ ◘▬☼─ ⅜ ∆╢ ⅜ ╠╣╢⁹∕↓≢⁸2025 ⁸2050 ⌐│ 4

◘▬☼ 2 ⅜ ≢⅝╢ 24▬fi♅꞉▬♪ ⅜ ∆╢≤ ⇔√⁹ 

Ɽ♁◖fi ↑♦▫☻ⱪ꜠▬─ │♦☻◒♩♇ⱪPC─ ≤╒╓ ≢

№╢47↓≤⅛╠⁸♦▫☻ⱪ꜠▬─ │♦☻◒♩♇ⱪⱤ♁◖fi─ ≤ ∂≤ ⇔

 
                                                        
46 , 2008 ⌐ ∆╢ . 
47 , ◖fiⱧꜙכ♃⅔╟┘
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2005 2025 2050
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23,059 43,862 80,295

220,168 418,804 766,664
1,931,6083,674,3046,726,196

373,283 524,864 849,958
35,040 151,840 224,840
15,067 65,291 96,681
1,314 2,102 2,595

171 741 1,098
9 14 17

35 35 35
0 113,880 89,936
0 48,968 38,672
0 1,577 1,038
0 556 439
0 11 7
0 26 14

1,638 10,151 26,668
1,638 7,613 10,667

0 2,538 16,001
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√⁹ ─ ≤ ⌂╢ ◦♫ꜞ○≤⇔≡│⁸ⱡכ♩Ɽ♁◖fi⌐ ∆╢♦ꜙ▪ꜟ♦▫

☻ⱪ꜠▬─ ⅜ ⇔♦▫☻ⱪ꜠▬─ ⅜ ∆╢ ⁸ ⌐ ≢ ↑♥

꜠ⱦ≤─ ⅜ ╖ ⅜ ∆╢ ⁸⌂≥⅜ ⅎ╠╣╢⁹ 

╕√⁸♦▫☻ⱪ꜠▬│ ⅜ ╪≢™╢ ♃▬ⱪ⌐ ⅎ⁸ EL⌂≥─ ⇔

™♦Ᵽ▬☻⅜ ∆╢↓≤⅜ ↕╣≡™╢ 48⁹ ⱬכ☻─ ─ │⁸

╩ⱴ♇ⱪ48♪כ꜡ ⌐⁸2025 ≢│ EL≤ ⅜ ⇔≡ │ 2005

29 ⁸2050 ⌐│↕╠⌐ ◄Ⱡ⅜ ╪≢ │ 2005 19 ╕≢ ∆╢≤⇔√⁹

√∞⇔⁸↓─ │ ◘▬☼─ ⱬכ☻─ ≢№╢↓≤⅛╠⁸∕╣╕≢─

─ ╩ ⇔⁸☻♩♇◒ⱬכ☻─ ─ ╩ ⇔√⁹ 

─ ─ ╩ 3.4-9⌐╕≤╘√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4-9 ♦▫☻ⱪ꜠▬─ ◦♫ꜞ○≤ 1 №√╡─  

 

2 ╕≤╘ 

♦▫☻ⱪ꜠▬─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ─ ╩ 3.4-10⌐ ∆⁹ 

≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 35 kWh/

⅛╠ 32 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 46% (16 kWh/

)⁸2050 ⌐ 71%  (23 kWh/ ) ↕╣╢⁹ ≢│⁸2025 ⌐ 503 kWh/ ⁸

2050 ⌐ 822 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ≤ 2050 ─

┘⅜⁸∕╣∙╣ 46% (231 kWh/ ) ≤ 71% (584 kWh/ ) ↕╣≡™╢⁹ 

 

                                                                                                                                                                   
(http://it.jeita.or.jp/statistics/index.html) 
fiכꜞ◓ 48 IT , 2009 20  

1
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3.4-10 ♦▫☻ⱪ꜠▬─  
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3.4.6 ♥꜠ⱦ 

1 ─  

♥꜠ⱦ│⁸ ⱬכ☻≢ 2005 ╕≢Ⱪꜝ►fi ≤ ⅜ ⇔≡⅔╡49⁸ ⅛╠ 2005

─☻♩♇◒ ─ ╩ ∆╢≤ 1 5≢№╢⁹╕√⁸∕─ Ⱪꜝ►fi ⅛╠

┼─ ⅝ ⅎ⅜ ≢№╢⁹ ⅜ ╕⌂™ ≢╙ 2025 ≤ 2050 ⌐│

⅜ ⇔≡™╢≤ ∆╢─⅜ ≢№╢↓≤⅛╠⁸2025 ≤ 2050 ─ⱬכ☻ꜝ▬fi≢

∆╢ │ ♦▫☻ⱪ꜠▬≤⇔√⁹ 

⁸ ⅜ ╪∞ ⁸ ⌐ ⅎ⁸ EL⌂≥─ ⇔™♦Ᵽ▬☻⅜ ⇔⁸

◄Ⱡꜟ◑כ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ ⅜ ╪∞ ─♥꜠ⱦ─

│⁸ ╩ⱴ♇ⱪ50♪כ꜡ ⌐ ♥꜠ⱦ≤ EL♥꜠ⱦ⅜ ∆╢ ╩ ⇔⁸

ⱬכ☻≢ 2025 ⌐ 2005 33 ⁸2050 ⌐ 2005 15 ╕≢ ∆╢≤ ⇔√⁹ 

√∞⇔⁸♥꜠ⱦ─ ◘▬☼│ ⅜ ╖⁸∕─ │ ∆╢≤ ⅎ

╠╣╢⁹♥꜠ⱦ─ ◘▬☼│⁸2005 ≢│Ⱪꜝ►fi ⅜ 25 ⁸ │ 32 ⅜

≢№╢51⅜⁸ ─♩꜠fi♪⌐№╢⁹ ≢⁸ ≢│ ─ ⅝↕⅜ ─

≤⌂╢ ⅜№╢↓≤⁸ ─ 2 ─♥꜠ⱦ│ ◘▬☼⅜ ↕ↄ⌂╢≤ ↕

╣╢↓≤╙ ⇔⁸ ─ ⌂♥꜠ⱦ─ ◘▬☼╩ 42 ≤ ⇔√⁹╕√⁸ ≢

│⁸ ⌐ ⌐⅔™≡ ♥꜠ⱦ╟╡ ◖☻♩ ⅜ ⇔╛∆™≤ ⅎ╠╣╢↓≤

⅛╠⁸ ╟╡ ─ ⅜ ↄ⁸2025 ─ ◘▬☼│ 32 ⁸2050 ⌐│ 42 ⅜

≤⇔√⁹ 

╕√⁸ ♥꜠ⱦ─ │ ┌™⅛ ⌐№╢52↓≤⅛╠⁸2005 ─♥꜠ⱦ

│ 4.5
53⁸2025 ≤ 2050 ─♥꜠ⱦ │ 4 ≤⇔√⁹ 

♥꜠ⱦ─ │⁸2005 ⌐≈™≡│ 10
54 ─ 55─

⁸ ⌐≈™≡│ №√╡─ ≤ ─ ─ ⅛╠ ╘√⁹ №√

╡─ │⁸ ─ GDP≤ ─ ╩ ∆ ⅛╠ ╩ ∫√⁹√∞⇔⁸♥꜠

ⱦ─ ╩ ⇔⁸ ─ ╩ 1 ≤⇔√⁹ 

─♥꜠ⱦ─ ◦♫ꜞ○≤ 1 №√╡─ ─ ╩ 3.4-11⌐╕≤╘

√⁹ 

 
                                                        
49 ,  
fiכꜞ◓ 50 IT , 2009 20  
51 ▬fi♃כⱠ♇♩◖ⱶ, 2008 ♥꜠ⱦ⌐ ∆╢  
52  
53 ◄Ⱡꜟ◑כ ⁸2008 ◄Ⱡ ◌♃꜡◓ 2008  
54  
55   
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1
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25 32
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ï 4.5 /

(kWh/ )

2005

182
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42 32 4 /

ï 182 kWh/ 42 131 kWh/ 32

ï

124

89

42 32 4 /
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182

47

42 4 /

ï 2050 30kWh/

42 4 /

ï 182 kWh/

2025

2050

 

3.4-11 ♥꜠ⱦ─ ◦♫ꜞ○≤ 1 №√╡─  

 

2 ╕≤╘ 

3.4-12⌐♥꜠ⱦ─ ╩ ∆⁹ 

≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 194 kWh/

⅛╠154 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡2025 ⌐32% (62 kWh/

)⁸2050 ⌐ 74% (114 kWh/ ) ↕╣╢⁹ ≢│⁸2025 ⌐ 4302 kWh/

⁸2050 ⌐ 8774 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ≤ 2050

─ ┘⅜⁸∕╣∙╣ 32% (1371 kWh/ ) ≤ 74% (6499 kWh/ ) ↕╣≡™╢⁹ 

≢│ ⌐♥꜠ⱦ─ 1 №√╡ ⅜ 100%⌐ ™↓≤⅛╠⁸ 2025 ⌐ ↑≡

│ ◘▬☼─ ⌐╟╡ ⅜ ⅎ╢ ≢⁸∕─ │ ─ ⌐╟╡

⅜ ⌐ ∂≡™╢⁹ 
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3.4-12 ♥꜠ⱦ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  
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3.4.7 DVD  

1 ─  

─ ─ │⁸ ─ DVD ╛ BD Ⱪꜟכ꜠▬♦▫☻◒ ⁸

ⱪ꜠כꜘכ ⁸↕╠⌐⁸ ⌐ HDD ╙ ⇔≡™╢ כ♄כ◖꜠⁸ ─ 2

≈╩ ≤⇔≡ ╩ ∫√⁹ 

⌐≈™≡│⁸ ╢№≢≈≥└─☻כ♁─ ⅜ ≥─╟℮⌂ ⌐⌂∫

≡™╢⅛⁸ ♦▫☻◒⌐╟╢♁ⱨ♩─Ɽ♇◔כ☺ ⅜≥─ Ⱡ♇♩꞉כ◒⌐ ∆╢

─⅛⁸Ⱡ♇♩꞉כ◒ ─◓Ⱶfiכꜞ♩☻∟℮─ ⅜≥─ ⌐⌂∫≡™╢⅛⁸⌂

≥─ ⌐╟╡⁸ ─ ⅜ ↕╣╢⁹↓↓≢│⁸꜡ ⌐ꜟ◌כ ╩ ⁸☼כ♬╢∆

⇔√ ╩ ⌐ ⇔≡ ⇔≢ │☼כ♬╢∑↕ ╙ ≤ ⅎ⁸ ⌐

⅔↑╢ⱱכⱶ◘כⱣ─ ╩ ∫≡™╢ ╩ ⇔√56⁹ 

─ ─℮∟⁸ ♦▫☻◒│ DVD⅛╠ BD┼─ ⅜ ╕∫√≤↓╤≢№╢⅜⁸

⌐ ─ ⅜ ╪≢⅔╡⁸2025 ⌐ ↑≡│ ─ ♦▫☻◒⅜ ∆╢≤

↕╣╢⁹∕─ 2050 ⌐│⁸Solid State Disk (SSD) ╩ ™√ ─♃כ♦╡╟⌐ ∟ ┘

⅜ ⌐⌂╢≤ ⇔√⁹╕√⁸ ─ HDD ╙ SSD┼─ ⅝ ⅎ⅜ ╗╒⅛⁸ ─♦

♪כ◖ ─◄Ⱡꜟ◑כ ⅜ ╗↓≤⌐╟╢◄Ⱡꜟ◑כ ⅜ ∆╢≤

⇔√⁹ 1 №√╡─◄Ⱡꜟ◑כ │⁸2025 │כ♄כ◖꜠─ ⅛ⱴ♇ⱪ57♪כ꜡

╠ 25 kWh/ ⁸ⱪ꜠▬ꜘכ│ ≤ ∂≢ 6 kWh/ ≤⇔√⁹2050 ⌐│↕╠⌐ ♦▫☻◒

⅜ SSD⌐ ⅝ ╦∫√≤ ⇔⁸ⱪ꜠▬ꜘכ⅜ 1 kWh/ ⁸꜠ ⅜כ♄כ◖ 23 kWh/ ≤⇔√⁹ 

DVD ⱪ꜠כ♄כ◖꜠הכꜘכ─ │⁸ ≤ ≢ ⅝ↄ ⌂╢⁹ ≢│ⱪ꜠

כ♄כ◖꜠הכꜘכ ─℮∟ 80 ⅜כ♄כ◖꜠╩ ╘╢─⌐ ⇔⁸ ≢│ DVD כ◖꜠

─כ♄ │ 15 ⌐≤≥╕∫≡™╢58⁹↓╣│⁸♥꜠ⱦ╛ ♁ⱨ♩─ ╛

⅜ ⌂∫≡™╢√╘≢ ╙ ∂ ⅜ ↄ≤ ⅎ╠╣╢↓≤⅛╠⁸ⱪ꜠▬ꜘכ◖꜠≥כ

─כ♄ │⁸ ≤ ─≥∟╠≢╙ ╙ ⇔⌂™≤ ⇔√⁹ 

DVD ⱪ꜠▬ꜘכ≤ DVD ╩כ♄כ◖꜠ ╦∑√ ─ │⁸

60%≢№╢⅜⁸VTR│ 2003 ≢ ⅜ 80 ╩ ⅎ≡™√59⁹VTR─ ⅜

60%⅛╠ 10 ≢ 85 ╕≢ ⇔√↓≤╩ ╕ⅎ⁸ ≢│ 2025 ⌐ ⅜

100 ⌐ ∆╢≤ ⇔⁸∕─ ╙ ┼─ ╣ ⅎ│№╢⅜ 100

─ ⅜ ↕╣╢≤ ⇔√⁹ ≢│ ⅜ GDP⌐ ⇔≡ ⇔≡

™ↄ≤⇔⁸∕─ │ 1 1 ≤ ⇔√⁹ 

↕╠⌐⁸ ─ │ ╙ ╙ ╦╠∏⁸ ◄Ⱡ ─ ≢ ™╠╣≡

™╢ 1 №√╡ HDD 2 ⁸HDD 1 ⁸DVD

 
                                                        
fiכꜞ◓ 56 IT , 2009 20  
fiכꜞ◓ 57 IT , 2009 20  
58 , 2008 2012 ╕≢─  
59 , 2008 2012 ╕≢─ ⁹ , 
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0.5 ⁸ 20.5
60 ≤⇔√⁹ 

─ ⌐№√╢ ─℮∟ 1 №√╡─ ⌐≈™≡⁸ 3.4-13⌐╕≤╘√⁹ 

 

2 ╕≤╘ 

─ ╩ 3.4-14⌐╕≤╘√⁹ 

≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 22 kWh/

⅛╠ 19 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 59% (13 kWh/

)⁸2050 ⌐ 68% ( 13 kWh/ ) ↕╣╢⁹ ≢│⁸2025 ⌐ 127 kWh/ ⁸

2050 ⌐ 215 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ≤ 2050 ─

┘⅜⁸∕╣∙╣ 46% ( 59 kWh/ ) ≤ 70% ( 151 kWh/ ) ↕╣≡™╢⁹ 

3.4-13 ─ ─  

 
                                                        
60 ◄Ⱡꜟ◑כ☿fi♃כ ◄Ⱡ ◌♃꜡◓ 2008  

1

6

DVD

ï 10W 0.1W

ï 11

(kWh/ )

2005

6

6 ï 10W 0.1W

ï 11

6

1

SSD

ï 2W 0.1W

2025

2050

(kWh/ )

70

70

25

70

2

DVD HDD

ï

ï

SSD

ï

DVD HDD

ï

DVD 

ï 10W 0.1W

ï 11

DVD

ï 10W 0.1W

ï 11

DVD HDD

ï
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3.4-14 ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  

 

13
9

6

0
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13

0
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2005 2025 2050

70 68 64

0

59

151

0

50

100

150

200

250

2005 2025 2050

2005 2025 2050
1,463 2,423 2,059
1,800 2,982 2,535

6 6 6
70 70 70
6 6 1

70 25 23
13 22 19
13 9 6
0 13 13

2005 2025 2050
32,570 59,798 110,023
7,290 13,107 21,587

6 6 6
70 70 70
6 6 1

70 25 23
70 127 215
70 68 64
0 59 151
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3.4.8  

1 ─  

│↓╣╕≢◄Ⱡꜟ◑כ ⅜ ⇔ↄ ⇔≡⅔╡⁸  1 №√╡─

│ 2000 ⅛╠ ⌐⅛↑≡⅔╟∕ ⇔≡™╢61⁹⇔⅛⇔∕─ │ ⌐№

╡⁸ ⌂ ─√╘ ─ ⌂◄Ⱡꜟ◑כ │ ≤ ↕╣≡™╢⁹ 

─◄Ⱡꜟ◑כ ⌐ ⅝ↄ ∆╢─│∕─ ≢№╢⁹ ≢│ 300

400 ─ ⅜ ─ ≤⌂∫≡™╢⁹ ≢│ ⌂╡⁸ ⅎ┌ꜜכ꜡

♇Ɽ≢│ ⅜ 200 ─ ⁸▪ⱷꜞ◌≢│ 500 ─ ⁸

▪☺▪⌂≥≢│ 100 200 ─ ⅜ ≤⌂∫≡™╢62⁹ 

∕↓≢⁸ ─ ╩ ─≤⅔╡ ⇔√ ≢│ 2005 ≢ 400 ─

⅜ ≢№╡⁸ ─♩꜠fi♪─ ≢ ╛ ⌂≥ ⌐≈⌂⅜╢

♩꜠fi♪╙ ∆╢↓≤⅛╠⁸ ⌂ │ 2025 ⌐ 400L⁸2050 ⌐│ 300 ≤⇔√⁹

─ ≢│⁸ ─ ≢ 2005 2050 ─ ≡─ ≢ 300 ⅜ ≤

⇔√⁹ ⁸ ≢│⁸2005 ≢ 200 ─ ⅜ ≢№╢─⌐ ⇔⁸

2025 2050ה ⌐│ ⅜ ╖ 300 ─ ⅜ ≤⌂╢≤ ⇔√⁹ 

╕√⁸2005 ─ ─ ─ │⁸ (10.4 )
63 ─ 64─

⅛╠ ╘√⁹ ─ │ ≤─ ⅜ ™≤ ⅎ╠╣╢√╘⁸ ה ─

│ GDP≤ ─ ─ ⅛╠ ⇔√⁹2005 ─ ─

│ ─ 1.3 ≢№╢↓≤⅛╠⁸ ה ─ ≢ ─ │ ─

1.3 ≤ ⇔√⁹ 

─ ─ │⁸ ╩ⱴ♇ⱪ65♪כ꜡ ⇔√⁹2025 ⌐│ AFP⅜ 2005

≢ 60 ⌐⌂╢≤ ↕╣≡™╢↓≤⁸∕─ ─√╘◄Ⱡꜟ◑כ ⅜

≤ ⅎ╠╣≡™╢↓≤⅛╠⁸2005 ⁸2050 ─≥∟╠╙ 2005 ≢ 60%─◄Ⱡꜟ◑

כ ≤⇔√⁹ 

─ ─ ╩ 3.4-15⌐╕≤╘√⁹ 

 
                                                        
61 ◄Ⱡꜟ◑כ ⁸ ◄Ⱡꜟ◑כ☿fi♃כ 2008 ◄Ⱡ ◌♃꜡◓ 
62 ◄Ⱡꜟ◑כ☿fi♃כ ◄Ⱡ ─ ⌐ ∆╢  
63 ,  
64 , 2007 7 ─  
fiכꜞ◓ 65 IT , 2009 20  
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1

632

650

300L 400L)

ï 11

(kWh/ )

2005

632

650

442

455

300L

ï 400L

ï 2005 60%

650

390

300L

ï 2005 60%

2025

2050

(kWh/ )

801

650

455

650

390

200L

ï

ï 11

200L

ï 2005 60%

300L

ï 2005 60%

300L 2005

ï

300L 2005

ï

300L 2005

ï 400L

ï

300L 2005

ï

 

3.4-15 ─ ◦♫ꜞ○≤ 1 №√╡─  

 

2 ╕≤╘ 

3.4-16 │⁸ ─ ≢№╢⁹ ─≤⅔╡ │ ⌐ ⌂◄Ⱡꜟ◑

כ ╩ ⇔≡™╢↓≤⅛╠⁸2005 ╩ ≤⇔√ ⌐ ⅎ⁸2000 ╩ ≤⇔

√◄Ⱡꜟ◑כ ╩⁸ ─√╘ ∑≡ ⇔√⁹ 

2005 ─ ⌐⅔™≡│⁸ ≢ 2005 ≢ 412 kWh/ ─ ⇔⁸

⅜⌂™ │╒╓ ┌™⅛╠ ≢№╢─⅜⁸◄Ⱡꜟ◑כ ⌐╟∫≡↕╠

⌐ ∆╢ ≤⌂∫≡™╢⁹ ≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄

Ⱡꜟ◑כ ⅜ 374 kWh/ ⅛╠ 327 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟

∫≡ 2025 ⌐ 30% (112  kWh/ )⁸2050 ⌐ 40% (131  kWh/ ) ↕╣╢⁹

≢│⁸2025 ⌐ 10620 kWh/ ⁸2050 ⌐ 17405 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ

⌐╟∫≡ 2025 ≤ 2050 ─ ┘⅜⁸∕╣∙╣ 30% ( 3186 kWh/ ) ≤ 40% (6962

 kWh/ ) ↕╣≡™╢⁹ 

─♃כ♦⁸⅔⌂ ⅛╠ ⌂ │ ≢№╢⅜⁸ ⌐ ≢│ ◄Ⱡꜟ◑כ

─ ™ ─ ╘╢ ⅜ ™≤ ⅎ╠╣╢↓≤⅛╠⁸ ⌐╟╢◄Ⱡꜟ◑כ

─ │ ╟╡ ┬╣∆╢ ╙ ⅎ╠╣╢⁹ 
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3.4-16 ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  
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5,000
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2005 2025 2050
5,596 5,921 5,033
1,138 1,138 1,170

736 632 650
442 390

637 674 589
412 374 327
412 262 196

0 112 131
225 299 262

2005 2025 2050
104,510 163,389 267,767

1,170 1,170 1,170
783 650 650

455 390
12,228 19,117 31,329
8,185 10,620 17,405
8,185 7,434 10,443

0 3,186 6,962
4,043 8,496 13,924
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3.4.9  

1 ─  

│ ⌐╟∫≡ ⇔≡™╢ ╛ ⅜ ⅝ↄ ⌂╢⁹ ⅎ┌ ≢│◄Ⱡꜟ

כ◑ ⅜ ™ ─ ⅜ ↄ⁸EU≢│ ─ ⅜ ™⁹╕√⁸ ≤ EU

≢│ №√╡─ ─ ╙ ⌂∫≡⅔╡⁸ │ EU╟╡╙ №√╡─ ─ ⅜ 40

™≤™℮ ⅜№╢66⁹ 

╕√⁸ │⁸ ╛ ⌐╟∫≡╙ ↕╣╢ ╛ ⅜ ⌂╢⁹ ≢

│⁸ꜞ ⱦfi◓≢ ⁸ ⌂≥≢ ≤ CFL ⅜ ⌐ ↕╣≡™╢⁹

○ⱨ▫☻≢│ ⌐ ≤ H ⅜ ↕╣≡⅔╡⁸ ≤⇔≡ ≤

CFL ⅜ ↕╣≡™╢⁹╕√ כⱤכ☻∟℮─ ≢│ ≤ ⁸Ⱪ♥▫♇

◒╛♦Ɽכ♩╩ ⌐ ⁸CFL⁸High Intensity Discharge (HID) ꜝfiⱪ⅜ ↕╣≡

™╢⁹ 

⁸LED╛ EL ─ ⌐ ™⁸ ⌐│ ─ ה ⅜ ∆╢

⅜ ⅎ╠╣╢⁹⇔⅛⇔⁸ ⌐⅔™≡│⁸∕╣∙╣─ ─ │ ╦╠∏⁸ ⇔™

─ ┼─ ╣ ⅎ⅜ ╗≤ ⇔√⁹ │ ─╙─⅛╠ Hf ┼─ ⅝

ⅎ⅜ ╗⁹√∞⇔⁸ ─ ⅝ ⅎ ⅜ ⌂√╘⁸ ╣ ⅎ⌐│ ─ꜞ♬

ꜟ▪כꜙ ≤ ─ 30 ≢ 67 ⅜⅛⅛╢≤ ⅎ╠╣╢⁹ │

⌐ CFL┼─ ⅝ ⅎ⅜ ╪≢™╢↓≤⅛╠⁸2025 ⌐│ ≡─ ⅜ CFL┼

⅝ ╦╢≤ ⇔√⁹↕╠⌐⁸2050 ⌐│ LED─ ╙ ╕╡⁸CFL─ ⅜ LED ⌐

⅝ ╦╢≤ ⇔√⁹HID ꜝfiⱪ│ ╙ ╦╠∏ ↕╣╢≤⇔√⁹ 

╕√⁸∕╣∙╣─ ─ ╠⅛♩ⱷfi◖♩כⱴ♇ⱪ68≤◄◐☻Ɽ♪כ꜡⁸│ 3.4-17⌐

⇔√ ─ ≢ ↕╣╢≤⇔√⁹ 

№╦∑≡⁸ ─ ⌐╟╢ ╙ ⇔√⁹ ⅎ┌⁸ ≈⅝─ ╩

⇔ ╩◖fi♩꜡⁸┌╣∆ꜟכ ─ ╩ ⅎ╢↓≤⅜ ≢№╢⁹ ⌐⁸

☿fi◘כ⌂≥╩ ™√ ⌐╟╡⁸ ╩ ⌂╦∏⌐ ─ ╩ ⅎ

╢↓≤⅜ ⌐⌂╢⁹ ≈⅝─ ⌐╟╡ ⅜ 2 ↕╣√

≤─▪fi◔כ♩ 69⅛╠⁸ ≢│⁸ ─ ⌐╟╡ ≢ 2 ─◄Ⱡꜟ◑כ ⅜

∆╢≤⇔√⁹ 

─ ╩ 3.4-17⌐╕≤╘√⁹ 

 
                                                        
66 , 2008 ⌐⅔↑╢ ◄Ⱡ ─√╘⌐  
67 , 2003 16  
fiכꜞ◓ 68 IT , 2009 20  
69  ◦☻♥ⱶ , 2008 ◄Ⱡ Ί הfi◖▪◄ה

♥꜠ⱦה Ί 
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3.4-17 ─ ◦♫ꜞ○≤  

 

╕√⁸ ─ ─ ╙ ⇔√⁹ ≤ EU─ №√╡─ ╩ ∆╢≤⁸

≢│ ─ ⅜ ™─⌐ ⇔⁸EU≢│ ─≤↓╤ ─ ⅜

™⁹ ─ ─ ⌐ ∆╢ ⌂ ╩ ∆╢─⅜ ⇔™↓≤⅛╠⁸ ⅜

⌂ EU ─ ─ 70╩ 2005 ─ ─ ≤⇔⁸∕╣∙╣ ה☻▫ⱨ○ה

≢─ №√╡─ ╩ ⇔√ 3.4-2 ⁹ 

 

ה 3.4-2 ─ №√╡  

    

 ꜞⱦfi◓  2.7 1.1 

 0.8 2.2 

○ⱨ▫☻ ☻Ɑ8.7 21 ☻כ 

 3.6 9.7 

כⱤכ☻   11 4.5 

♦Ɽכ♩  1.9 5.1 

♦Ɽכ♩ (HID) 0.99 1.4 

 

─ │⁸ 3.4-2─ 1 №√╡ ≤⁸ ─ ☻▫ⱨ○ה ה

╩ ™≡ ⇔√⁹○ⱨ▫☻≤ ─ │ A.1─ ≢ ╩⅔↓⌂∫

 
                                                        
70 , 2008 ⌐⅔↑╢ ◄Ⱡ ─√╘⌐  

(66W1) 80%

(53W2)     20%

2005
2025 2050 2025

(66W) 50%

(53W)     50%

2050

(53W)     100%

(60W) 50%

(12W3)               50%

C (12W)                100% (12W)                   50%

; 8W 50%

(40W) 50%

(32W)     50%

(32W)     100% (32W)     100%

(60W) 50%

(12W)               50%

(12W)               100% (12W)              50%

; 8W 50%

(40W) 50%

(32W)     50%

(32W)     100% (32W)    100%

(60W)        15%

(12W)              80%

(70W)                5%

(60W)  /

(70W)      /

(60W)   /

(70W)    /

20% 0%

20% 0%

20% 30%

20% 50%

20% 30%

20% 50%
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√⁹╕√⁸ ─ ⌐⅔™≡│⁸ 3.4-2─ ⌐ ╩⅛↑⁸GDP≤

─ ╩ ⇔√⁹ 

─ │ ⁸ ⌐╟∫≡ ⌂╢↓≤⅛╠⁸ ─ ─

╩ 3.4-18─≤⅔╡ ⇔√⁹ 

 

3.4-18  

 

2 ╕≤╘ 

─ ╩ 3.4-19⌐ ⇔√⁹ 

≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 1645 kWh/

⅛╠ 1442 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 24% (413

kWh/ )⁸2050 ⌐ 35% ( 508  kWh/ ) ◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ ≢│⁸

2025 ⌐ 17660 kWh/ ⁸2050 ⌐ 31409 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ

⌐╟∫≡ 2025 ≤ 2050 ─ ┘⅜⁸∕╣∙╣ 42% (7342 kWh/ ) ≤ 52% (16311 kWh/

) ↕╣≡™╢⁹ 

⅜ ⌐ ⇔≡™╢ ≢│⁸ ─ ─╖≢│ 2025 ⌐

│ ↕ↄ 2 ⁸ ─ ⅜ ™ ≢│ 3 ─ ⅜

≢⅝╢⁹↕╠⌐⁸ ⌐ ⌂≥─ ╩ ∆╢↓≤≢⁸◄Ⱡꜟ◑כ ─

╩ ∆╢↓≤⅜≢⅝╢⁹ │ ─ ╣ ⅎ⅜ ⌂√╘⁸ ⌐│ ─

⅜ ≤ ⅎ╠╣╢⅜⁸2050 ⌐│ ↄ ⇔◄Ⱡꜟ◑כ ⌐ ∆╢≤ ⅎ

╠╣╢⁹ 

╕√⁸ ─ ≢│ ⇔≡™⌂™⅜⁸ ─ IT ⌐╟╢ ⌐│ ⌂╢ ╙

ⅎ╠╣╢⁹ ⅎ┌ LED│ ─ ╩ ╘╢↓≤⅜ ≢№╢↓≤⅛╠⁸LED─

⌐ ™⁸ ⌐╟╢◄Ⱡꜟ◑כ ⅜ ─ ╟╡ ∆╢ ⅜ ⅎ╠╣≡™

╢⁹ 

365

5.5h/ 2

365

5.5h/

290

12h

290

12h

290

10h

290

10h

365

1h/

365

2.6h/ 1
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3.4-19 ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  

 

2005 2025 2050
257 244 238
257 220 191
257 205 153

1,003 1,401 1,205
1,003 1,140 971
1,003 1,028 781
1,260 1,645 1,442
1,260 1,360 1,162
1,260 1,233 934

0 285 280
0 128 228

2005 2025 2050
2,060 3,631 6,386
2,060 2,454 3,764
2,060 2,290 3,011
7,959 14,029 25,023
7,959 8,926 14,960
7,959 8,028 12,086

10,019 17,660 31,409
10,019 11,380 18,724
10,019 10,319 15,097

0 6,280 12,684
0 1,062 3,627

1,260 1,233
934

0 128
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3.4.10 ◄▪◖fi 

1 ─  

◄▪◖fi⌐ ↕╣╢ │⁸ ╩ ⇔√╙─⁸●☻╩ ⇔√╙─⌂≥⁸

╙ ╙ ⅜ ⌐ ⅛╣╢⁹∕─ ≡╩ ≤∆╢↓≤│ ≢№╢√╘⁸↓↓≢

│ ⱶ◄▪◖fi⁸כꜟ≡⇔≥ ≤⇔≡Ɽ♇◔כ☺◄▪◖fi≤ⱴꜟ♅◄▪◖fi╩

≤⇔√⁹ ⌐ ⌐⅔™≡│⁸↓╣╠ ⌐╙⁸♅ꜞfi◓ꜚ♬♇♩ ─ Ⱳכ♃⁸

⁸●☻ ⌂≥ ↄ─ ⅜ ⇔≡⅔╡⁸ ≤⇔≡™╢─│ ─

≢№╢⁹ 

─◦♫ꜞ○≤⇔≡⁸ │ⱶ◄▪◖fiכꜟ↑ 6 8 ╩ ≤∆╢ 2.8 kW

─ ⁸Ɽ♇◔כ☺◄▪◖fi│ ╩ 12.5 kW─ ╩ ⇔√71⁹ 

≤ ⁸◄▪◖fi╙⁸↓╣╕≢◄Ⱡꜟ◑כ ⅜ ↕╣≡⅝≡™╢ ≢⁸

⌂ ⅛╠ ─ ⌂ ─ │ ⌂ ⌐ ⌂ ⅜⌂™ ╡ ⇔

™≤ ⅎ╠╣≡™╢⁹∕↓≢⁸ ⱴ♇ⱪ72⅛╠⁸◄▪◖fi♪כ꜡ 1 №√╡─ │⁸

2025 2050 ⌐ 2005 80%≤⌂╢≤⇔√⁹ⱬכ☻ꜝ▬fi⌐≈™≡│ 2005 ─

⅜ ⌐ ⇔√≤⅝≤ ⅎ√⁹ 

╕√⁸◄▪◖fi─ │⁸ ≤ ─ ⌐≈™≡⁸GDP ⅛╠ ╩ ∆

╢ ╩ ™√⁹↓╣│⁸ ≤ ─ ⅜ ⌐╟∫≡ ⌂╢√╘≢№╢⁹

─ │ 1 1 ≤⇔√⅜⁸ ⌂≥ ⅜ ™ ⅜№╢ ≢│ 90 ╩

─ ≤⇔√⁹╕√⁸ ─ ⌐│◄▪◖fi─ ⅜ ™ ⅜ ∆╢⁹ ─
73╩ ─Ɽ♇꜡כꜜ⁸⇔ ╛◌♫♄≢│ №√╡ ⅜ 5 ⌐ ╠╣

╢≤ ⇔√⁹ 

◄▪◖fi≤ ◄▪◖fi─ │⁸ ≢│ 4 1∞⅜⁸ ⌐╟∫≡ ⌂∫≡

™╢ ⅎ┌ ≢│ 9 1
74 ⁹∕↓≢⁸ ⅜♃כ♦─ ⌂ ⌐≈™≡│ ╙ 2005

≤ ∂ ≤ ⅜♃כ♦⁸⇔ ≢⅝⌂™ ⌐≈™≡│ ─ ╩ ⇔√⁹ 

╕√⁸ ╛ ─ ™⌐╟∫≡◄▪◖fi─ │ ⌂╢√╘⁸1 ─℮∟≢─

│ ⌐╟∫≡ ₁⌐ ⇔√ 3.4-20 ⁹ 

 
                                                        
71 ◄Ⱡꜟ◑כ ⁸ ◄Ⱡꜟ◑כ☿fi♃⁸2008כ ◄Ⱡ ◌♃꜡◓ 
fiכꜞ◓ 72 IT , 2009 20  
73 , 2008  , ⁹(http://www.jraia.or.jp/frameset_statistic.html)♃כ♦

2007 7 ─  
74 , 2008  (http://www.jraia.or.jp/frameset_statistic.html)♃כ♦

http://www.jraia.or.jp/frameset_statistic.html
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3.4-20 ─◄▪◖fi  

 

─ 1 №√╡ │⁸ ≢│ ⅜ 1 6.5 ⁸ ⅜ 5.5 ≤⇔√⁹

◄▪◖fi─ │⁸○ⱨ▫☻ה ה ⌂≥─ ⌂ ≤ ⅎ⁸1 10

≢ 5 ≤⇔√⁹↕╠⌐⁸ ⌐⅔™≡│◄▪◖fi─ │ ⌐ ∆

╢≤ ⅎ╠╣╢↓≤⅛╠⁸ ─ ≢№╢◄Ⱡꜟ◑כ ─ ╩ ⇔

√⁹ 

─ ≢│ ⇔≡™⌂™⅜⁸ ⌐⅔™≡│⁸ ─ ⅜ ∆╢↓≤

≢◄▪◖fi─ ⅜ ∆╢↓≤⅜ ╕╣≡™╢⁹╕√⁸ ⅜ ⇔ ⅜

∆╢ ╙ ⅎ╠╣╢⅜⁸↓∟╠╙ ─ ≢│ 2005 ≤ ╦╠⌂™≤ ⇔√⁹ 

◄▪◖fi─ ◦♫ꜞ○╩ 3.4-21⌐╕≤╘√⁹ 

 

3

1

3

0

11 0

3 0
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3.4-21 ◄▪◖fi─ ─  

 

2 ╕≤╘ 

─ ╠╣√ ╩ 3.4-22⌐ ∆⁹ 

≢│⁸ ─╕╕≢│ 2025 ⅛╠ 2050 ⌐⅛↑≡◄Ⱡꜟ◑כ ⅜ 876 kWh/

⅛╠ 744 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 15% (131  

kWh/ )⁸2050 ⌐ 20% (149  kWh/ ) ↕╣╢⁹ ≢│⁸2025 ⌐ 15187

kWh/ ⁸2050 ⌐ 27607 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ≤

2050 ─ ┘⅜⁸∕╣∙╣ 15%( 2278  kWh/ )≤ 20%( 5521  kWh/ ) ↕╣≡™╢⁹ 

⌐ ▪☺▪ ≢│ ⌐◄▪◖fi⅜ ⇔≡™ↄ≤ ↕╣≡⅔╡⁸

─ ╩ ∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

673

742

2.8kW

ï 10.5

(W)

2005

459

540

471

519

2.8kW

ï 2005 20

ï 10.5

540

635

432

508

2.8kW

ï 2005 20

ï 10.5

2025

2050

(W)

4484

4089

3060

2975

3139

2862

3600

3500

2880

2800

12.5kW

ï 10.5

12.5kW

ï 2005 20

ï 10.5

12.5kW

ï 2005 20

ï 10.5

12.5kW

ï 2005

2.8kW

ï 2005

2.8kW

ï 2005

12.5kW

ï 2005
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3.4-22 ◄▪◖fi─◄Ⱡꜟ◑כ ה Ɑכ☺┼ ↄ  

1,063

744
595

0

131

149

0

200

400

600

800

1,000

1,200

2005 2025 2050

2005 2025 2050
101 99 83
11 10 9

435 446 451
368 378 382
544 544 544
544 544 544

W 673 540 540
W 742 635 635
W 4,484 3,600 3,600
W 4,089 3,500 3,500
W 673 459 432
W 742 540 508
W 4,484 3,060 2,880
W 4,089 2,975 2,800

570 475 406
493 400 338

1,063 876 744
570 404 325
493 340 270

1,063 744 595
0 131 149
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10,938 12,909

22,0860

2,278

5,521

0

5,000

10,000

15,000

20,000

25,000

30,000

2005 2025 2050

2005 2025 2050
465 813 1,609
176 275 428
584 672 820
213 196 159
661 725 894
441 419 338

W 673 540 540
W 742 635 635
W 4,484 3,600 3,600
W 4,089 3,500 3,500
W 673 459 432
W 742 540 508
W 4,484 3,060 2,880
W 4,089 2,975 2,800

2,556 3,961 8,750
8,382 11,226 18,857

10,938 15,187 27,607
2,556 3,367 7,000
8,382 9,542 15,086

10,938 12,909 22,086
0 2,278 5,521  

3.4-22 ⅝ 
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3.5. ◄Ⱡꜟ◑כ ╕≤╘ 

↓↓≢│⁸↓╣╕≢⌐ ⇔√ 10 ─ ⌐ ⇔≡⁸(1) ─ ≤(2) 2020

─ ─ 2 ╩ ∆╢≤ ⌐⁸ ─ ╩≤╡╕≤╘√⁹ 

 

1 ─  

╕∏⁸ ─ ╩ ∆╢√╘⁸ ≤ 1 №√╡─ ─

⅜ ⌂╢ 3≈─◦♫ꜞ○ ─ ⅛╠⁸ ─ ╩ ⇔√⁹ 

⌐ ™╢ │⁸∕─ ⌐ ⅜ ∂℮╢⁹ ╩╙√╠∆

─ 1≈≤⇔≡⁸GDP⅛╠ ╩ ╘╢ ─ ⌐♃כ♦ ∆╢∏╣⅜№╢⁹ ⅎ┌⁸

PC ─  3.3-3 ≢│⁸ ─ ⅜♃כ♦ ╩ ∆ ─ ╡⌐┌╠≈™

≡ ⇔≡⅔╡⁸ ⌐ ⇔√ ╟╡╙⁸╟╡ ⅝⅜ ⅝™ ╕√│ ↕™ ─ ⅜

≤⇔≡ ⇔≡™╢ ⅜ ⅎ╠╣╢⁹∕↓≢⁸ ⌐♃כ♦ ⇔≡

≢ ╘√ ╩◦♫ꜞ○ ⁸ ⅜ ™ ╩◦♫ꜞ○ ⁸ ⅜ ™

╩◦♫ꜞ○ ≢ ⇔√⁹ ─ ⌐≈™≡╙⁸ⱨ▫♇♥▫fi◓⅛╠ ╘╠╣╢ ╩

◦♫ꜞ○ ⁸╟╡ ⅜ ™ ╩◦♫ꜞ○ ⁸╟╡ ⅜ ™ ╩◦♫ꜞ○

≢ ™√( │ A.2 )⁹ ⌐⁸○ⱨ▫☻ ⌐≈™≡╙ ─

╩ ⅎ√╒⅛⁸☻♩꜠כ◘⁸│≢☺כⱣ 1 ☺כ꜠♩☻─╡√№ ╙ ↕∑√ 3.5-1 ⁹ 

╕√⁸1 №√╡─ ─ ⌐╙ ⅜ ∂℮╢⁹ ─ ─ ┘ ⌐

™╢ ─♩꜠fi♪│⁸ ╠╣√◘fiⱪꜟ⅛╠ ⇔√╙─≢№╢√╘⁸ ≤─

⅜ ∂℮╢⁹╟╡ ─ ┘ ⅜ ™◦♫ꜞ○⁸ ⌂ ┘ ─◦♫ꜞ○⁸ ┘

⅜ ™◦♫ꜞ○╩⁸∕╣∙╣◦♫ꜞ○ ⁸ ⁸ ≢ ⇔√⁹ 

 

2 2020 ─  

2020 │⁸CO2 ╩ ∆╢℮ⅎ≢⁸ ⌐ ⌂ⱴ▬ꜟ☻♩כfi≢№╢⁹∕

↓≢⁸2005 2025ה 2050ה ─ ╩ ™≡ 2020 ─ ≤◄Ⱡꜟ◑כ

╩ ≢ ⇔√⁹ │⁸ ─ 2 ╩♀꜡≤⇔√ 3 ☻ⱪꜝ▬fi ╩ 2005

⁸2025 ⁸2050 ─ ⌐ ∆╢↓≤≢⅔↓⌂∫√⁹ │ 3.5-1

3.5-2⌐ ∆≤ ⌐⁸ 3.5-2⌐≤╡╕≤╘√⁹╕√⁸CO2 ⌐ ⇔√ ╩ 3.5-3

⌐╕≤╘√⁹ 
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3.5-1 ─√╘⌐ ⇔√ ─◦♫ꜞ○  

 

◦♫ꜞ○  ◦♫ꜞ○  ◦♫ꜞ○  

 

 

 

 

 

 

PC 75    

     Ᵽכ◘

Ⱳꜞꜙכⱶ◘כⱣ─ 1

─  

2.5% 1.5% 0.75% 

Ⱳꜞꜙכⱶ◘כⱣ

─ 1 ─

 

6 % 3 % 1.5 % 

1 ☺כ꜠♩☻ №√╡

 

6% 3% 1.5% 

PCכ◘הⱣ

 

   

Ᵽכ◘ 1 ⌐ ∆╢☻

☺כ꜠♩  

2025  

7.3 Ᵽכ◘ 1  

2050  

15 Ᵽכ◘ 1  

2025  

5.3 Ᵽכ◘ 1

 

2050  

10 Ᵽכ◘ 1

 

2025  

3.3 Ᵽכ◘ 1  

2050  

5.8 Ᵽכ◘ 1  

ה ⌐ ↄ 

 

 

 

 
                                                        
75

 │ A.2╩  
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ה ─ ⅝ 

 ◦♫ꜞ○  ◦♫ꜞ○  ◦♫ꜞ○  

     ♃כꜟ

─♃כꜟ 1

№√╡

 

2005 2025 5% 

2025 2050  

2.5% 

2005 2025 3% 

2025 2050  

1.5% 

2005 2025

1.5% 

2025 2050  

0.75% 

Ɫ▬◄fi♪ꜟכ♃

─ 1 №√╡

 

2005 2025 30% 

2025 2050  

15% 

2005 2025 25% 

2025 2050  

12.5% 

2005 2025 20% 

2025 2050  

10% 

♦▫☻ⱪ

꜠▬ 

♦☻◒

♩♇ⱪ PC  

   

♥꜠ⱦ ─ ⌂⇔ 

(DVD

) 

    

     

 ─ ⌂⇔ 

◄▪◖fi     
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3.5-1│⁸ 10 ⌐≈™≡ ⇔√◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ─

≢№╢⁹IT ─ ⌐│ IT ╩ ∆╢√╘⌐ ⌂ⱨ□◦ꜞ♥▫ ה

⌂≥ ⌐╟╢╙─╙ ╗≤ ⅎ⁸ ─ ™≈⌐♃כꜟה☺כ꜠♩☻הⱣכ◘™

≡│ⱨ□◦ꜞ♥▫─ ╙ ⇔√⁹2005 ⁸2025 ⁸2050 ─ Power Usage Effectiveness 

(PUE) ╩∕╣∙╣ 1.9⁸1.8⁸1.7≤⇔⁸∕─ ─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ╩

IT ─ ⌐ ⇔√76⁹ 

⌐⅔™≡│⁸10 ─ ⌐╟╢ 2005 ─◄Ⱡꜟ◑כ │ 3,300 kWh/

∞⅜⁸↓─╕╕─ ≢│⁸2025 ⌐│ 4,500 5,000 kWh/  ( 4,900 kWh/ ) ⌐

∆╢⁹∕╣⅜⁸ ⌐╟∫≡⁸2025 ≢↓─℮∟ 1,200 1,700 kWh/  (

1,400 kWh/ ) ⅜ ↕╣╢≤™℮ ⌐⌂╢⁹ ≢│◄Ⱡꜟ◑כ ─ │

↕╠⌐ ↄ⁸2005 ≢ 3.1 4.2  kWh/  ( 3.7 kWh/ )⁸2025 ≢│ 6.0

8.5  kWh/  ( 7.1 kWh/ ) ≤⌂╢⁹↓╣⅜⁸ ⌐╟∫≡⁸2025 ≢↓

─℮∟ 1.8 2.9 kWh/  ( 2.4 kWh/ ) ⅜ ↕╣╢≤™℮ ⌐⌂╢⁹ │

◦♫ꜞ○  

╩ CO2 ⌐ 77∆╢≤⁸ ≢│ 2025 ⌐ 0.9 2.0  t-CO2 ⌐ ∆

╢≤↓╤ 0.2 0.7  t-CO2─ ⅜ ↕╣⁸ ≢│ 12.0 34.0  t-CO2 ─℮∟

3.6 11.6  t-CO2─ ⅜ ↕╣╢⁹ 

 

 
                                                        
76

 ⱨ□◦ꜞ♥▫─ ─ ⅜◄꜠◒♩꜡♬◒☻ ─₈◄▪◖fi₉≤ ∆╢⅜⁸ ◄▪◖fi

≢♃fi☿♃כ♦⅜ ↕╣≡™╢ │ ↕™≤ ⅎ√⁹ 
77

─ ╩ ⇔⁸ ╩ 0.2 0.4 [kgCO2/kWh] ≤⇔√⁹ 
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41,719 52,202 56,564
84,024

18,609
28,542

108,232

0

50,000

100,000

150,000

200,000

2005 2020 2025 2050

3,266 3,690 3,728
2,861

1,293
1,746

4,039

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2005 2020 2025 2050

36,908 46,260 49,999
72,355

15,677
23,374

81,720

0

50,000

100,000

150,000

200,000

2005 2020 2025 2050

31,189 39,260 42,347
59,664

11,992 17,748

60,654

0

50,000

100,000

150,000

200,000

2005 2020 2025 2050

3,266 3,526 3,529
2,683

1,068 1,409 2,858

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2005 2020 2025 2050

3,266 3,345 3,318
2,598

900 1,182 2,344

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2005 2020 2025 2050

 

3.5-1 10 ─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ  

ⱨ□◦ꜞ♥▫─ ╩ ╗⁹  

 

↕╠⌐⁸10 ─℮∟⅛╠◄Ⱡꜟ◑כ ─ ┘ ⅜ ™♥꜠ⱦ≤ IT 5 ╩

⇔√─⅜ 3.5-2 ─ ≢№╢⁹↓╣╠─ │⁸ ─ ⅜ 2005 ─

510 kWh/ ⅛╠ 2025 ─ 1,570 2,550 kWh/  ( 2,000 kWh/ ) ┼ 4 ⌐⌂

╢≤ ↕╣≡⅔╡⁸ ─◄Ⱡꜟ◑כ │ ⌐ ↕™⅜⁸ ─ ╡

╖⅜ ╕⌂™ ◄Ⱡꜟ◑כ ⅜ ⌐ ┘╢↓≤⅜ ↕╣╢⁸ ◄Ⱡꜟ◑כ─

⌐ ∆╢↓≤≢⁸∕─◄Ⱡꜟ◑כ ─ ┘╩ 510 1,100 kWh/  (

740 kWh/ ) ⅎ╢↓≤⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹ 
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508
1,315 1,473 1,129

746
1,073

3,238

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2005 2020 2025 2050

508
1,151 1,274 951

522
736

2,057

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2005 2020 2025 2050

508
970 1,063 865

353 508
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0

500

1,000
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2,000

2,500

3,000
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4,000

4,500

5,000
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3.5-2 ♥꜠ⱦהIT ─◄Ⱡꜟ◑כ ⁸◄Ⱡꜟ◑כ  

ⱨ□◦ꜞ♥▫─ ╩ ╗⁹  
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⌐⁸ ↔≤─ 2005 2050 ─ ⱨ□◦ꜞ♥▫─ │ ╘⌂™ ─

─ ╩ 3.5-3⅛╠ 3.5-10⌐ ⇔√⁹ 

3.5-3⁸ 3.5-5⁸ 3.5-7│ IT ⁸ 3.5-4⁸ 3.5-6⁸ 3.5-8│◄꜠◒♩꜡♬◒☻

─ ≢№╢⁹∕╣∙╣⁸◦♫ꜞ○ ⁸ ⁸ ─ ╩ ⇔√⁹ ─ ⌐ ⁸

⌐ ─ ╩ ⇔√⁹╕√⁸IT ≤ ╦∑≡⁸ⱨ□◦ꜞ♥▫ ╙ ☿♃כ♦√╘

fi♃─ 4 ⅛╠─ ╙ ∑≡ ⇔√⁹ ⌐ ╢≤⁸IT ≢│⁸ ⌐

כ◑ꜟⱠ◄─☺כ꜠♩☻⁸♃כꜟ ─ ┘ ⅜ ⅝ↄ⁸ ≢│ 2 ─ ⅜ 2005

─ 110  kWh/ ⅛╠ 2025 ⌐ 800 kWh/ ≤⌂╡⁸ ≢│ 2005 ─ 1,700 

kWh/ ⅛╠ 2025 ⌐│ 1.2 kWh/ ≤⌂╢⁹∕╣⌐ ⇔⁸ ⅜ ╪∞ ─◄Ⱡ

כ◑ꜟ ╙╛│╡ ⅝ↄ⁸ ≢ 60%─◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ 

╕√⁸ ≢│⁸2005 ≢ ה ⌂≥─◄꜠◒♩꜡♬◒☻ ─◄Ⱡꜟ◑כ

⅜ ⅝™⅜⁸◄Ⱡꜟ◑כ ⌐ ∆╢≤⁸ ╛◄▪◖fi≢│ ⌐ ◄Ⱡ

⅜ ╪≢™╢√╘⁸◄Ⱡꜟ◑כ ─ │ ⌐ ⌂™⁹↓╣╠─ ≢ ⌂

◄Ⱡꜟ◑כ ╩ ∆╢√╘⌐│⁸∕╣∙╣─ ⌂ ─ ⌂≥⁸ ⌂

─Ⱪ꜠כꜟ☻◒כ⅜ ≤™℮─⅜◄◐☻Ɽכ♩─ ≢№╢⁹√∞⇔⁸ ≢

│ ─ ⌂≥ ─ ™ ⅜ ™╠╣≡™╢↓≤⅛╠⁸ ─ ™ ─

╩ ╢↓≤≢◄Ⱡꜟ◑כ ╩ ∆╢ │ ⅝™≤ ⅎ╠╣╢⁹ 

╕√⁸◦♫ꜞ○ ⌐⅔™≡⁸ ─ ╩ ≤ ⌐ ⇔√╙─⅜⁸ 3.5-9

≤ 3.5-10≢№╢ ⱨ□◦ꜞ♥▫─ ╩─∙ↄ ⁹ ≤ ≢◄Ⱡꜟ◑כ

─ ™ ⅜ ⌂╡⁸ ≢│◄꜠◒♩꜡♬◒☻ ⅜ ≢№╢─⌐ ⇔⁸

≢│ ⁸ ⁸IT ─◄Ⱡꜟ◑כ ⅜ ≢№╢⁹2025 ≤ 2050 ─◄Ⱡꜟ

כ◑ │⁸ ≢ 300 kWh/ ≤ 420 kWh/ ⁸ ≢ 850 kWh/

≤ 1,400 kWh/ ≤ ⅎ╠╣╢⁹ 

╩╕≤╘╢≤⁸ITה◄꜠◒♩꜡♬◒☻ ≢⁸2025 ⌐│ 30%─◄Ⱡꜟ◑כ

⅜ ≢⅝╢ ≢⁸ ≢│ ⌐ IT ─◄Ⱡꜟ◑כ ─ ┘≤◄Ⱡꜟ◑כ

⅜ ⅝™⁹╕√⁸ ≢│ ⌐ ℮◄Ⱡꜟ◑כ ─ │ IT

≤◄꜠◒♩꜡♬◒☻ ─ ≢ ≢№╢≤™ⅎ╢⁹ 
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2025

2050

146

7

102

9

63

22
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3.5-3 IT ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  

◦♫ꜞ○ ה  
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3.5-4 ◄꜠◒♩꜡♬◒☻ ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  

◦♫ꜞ○ ה  
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3.5-2 2020 ─ ◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה  

A ◦♫ꜞ○                             kWh/  

   

kWh/  ⱬכ☻ 

ꜝ▬fi 

 GIT  ⱬכ☻ 

ꜝ▬fi 

 GIT  

PC 52 16 36 666 231 435 

 Ᵽ 169 84 85 1,661 850 811כ◘

 1,180 301 1,481 141 29 170 ☺כ꜠♩☻

 1,530 7,502 9,032 133 519 652 ♃כꜟ

♦▫☻ⱪ꜠▬ 38 22 17 485 293 192 

♥꜠ⱦ 188 140 48 3,766 2,937 829 

 21 10 11 123 76 47 

 1,589 1,255 334 17,903 11,495 6,408 

 395 301 94 9,793 7,392 2,402 

◄▪◖fi 916 809 107 16,162 14,204 1,958 

 

B◦♫ꜞ○                             kWh/  

   

kWh/  ⱬכ☻ 

ꜝ▬fi 

 GIT  ⱬכ☻ 

ꜝ▬fi 

 GIT  

PC 45 15 30 488 167 321 

 Ᵽ 131 75 56 1,456 841 616כ◘

 697 241 938 69 21 90 ☺כ꜠♩☻

 1,303 6,377 7,680 115 448 563 ♃כꜟ

♦▫☻ⱪ꜠▬ 30 17 13 428 258 170 

♥꜠ⱦ 188 140 48 3,766 2,937 829 

 21 10 11 112 69 43 

 1,589 1,255 334 15,505 9,987 5,518 

 395 301 94 9,793 7,392 2,402 

◄▪◖fi 916 809 107 13,710 12,025 1,685 

┼ ↄ  
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⅛╠─ ⅝  

C◦♫ꜞ○                           kWh/  

   

kWh/  ⱬכ☻ 

ꜝ▬fi 

 GIT  ⱬכ☻ 

ꜝ▬fi 

 GIT  

PC 21 13 9 247 147 100 

 Ᵽ 99 64 35 1,299 829 469כ◘

 421 147 568 33 10 44 ☺כ꜠♩☻

 1,083 5,307 6,390 92 378 470 ♃כꜟ

♦▫☻ⱪ꜠▬ 12 4 8 175 66 109 

♥꜠ⱦ 188 140 48 3,766 2,937 829 

 21 10 11 86 52 35 

 1,589 1,255 334 9,745 6,349 3,396 

 395 301 94 9,793 7,392 2,402 

◄▪◖fi 916 809 107 12,577 11,007 1,570 
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3.5-3 2020 ─ CO2 ⁸B◦♫ꜞ○)
1
 

                                 t-CO2  

   

t-CO2 

ⱬכ☻ 

ꜝ▬fi 

 GIT  ⱬכ☻ 

ꜝ▬fi 

 GIT  

PC 

89-179 29-59 60-120 

1,366- 

2,682 467-917 899-1,765 

 Ᵽכ◘

262-524 149-299 112-225 

4,077- 

8,008 

2,354- 

4,623 

1,723- 

3,385 

☻♩꜠

 138-275 42-83 179-358 ☺כ

2,627- 

5,161 675-1,326 

1,952- 

3,835 

 ♃כꜟ

1126-2252 896-1793 229-459 

21,505- 

42,241 

17,856- 

35,074 

3,649- 

7,167 

♦▫☻

ⱪ꜠▬ 60-120 34-69 25-51 

1,199- 

2,355 723-1,421 476-934 

♥꜠ⱦ 

376-752 280-561 95-191 

10,546- 

20715 

8,224- 

16,154 

2,322- 

4,562 

 42-84 20-39 22-44 313-615 192-377 121-238 

 

 

3,178- 

6,356 

2,510- 

5,019 669-1,337 

43,414 

-85,277 

27,963- 

54,927 

15,451- 

30,349 

 

790-1,580 602-1,204 188-376 

27,421- 

53,863 

20,696- 

40,654 

6,725- 

13,209 

◄▪ 

◖fi 

1,833- 

3,666 

1,619- 

3,237 214-428 

38,388- 

75,405 

33,669- 

66,136 

4,719- 

9,270 

 
                                                        
1

─ ╩ ⇔⁸ ╩ 0.2 0.4 [kgCO2/kWh] ≤⇔√⁹0.4│⁸ ─ ה

╩ ⅎ ⅝⇔√ ⁸0.2│ ה ⅜ ∆╢≤ ⇔√ ≢№╢⁹ 
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4 ─♃fi☿♃כ♦  ◄Ⱡ  

4.1 ─  

⌐ ℮ IT ─◄Ⱡꜟ◑כ ⅜ ≤⌂∫≡™╢⁹∕─ ≢╙⁸IT

╩ ⌐ ⌐♃fi☿♃כ♦╢∆ ∆╢ ◄Ⱡꜟ◑כ ─ ╡ ╖│ ╩ ┘≡™

╢⁹IT Information Technology │ ─ ╩ ⅝⁸ ─ ╛ ╩ ⇔⁸

◄Ⱡꜟ◑כ─ ╛ ⌐╟╢ CO2 ⌐ ⅝⌂ ╩⇔≡™╢⁹⇔⅛⇔⁸

≢ IT ⌐╟╢ │ ╩ ↑≡™╢⁹ ⌐⁸ ╩Ᵽכ◘─ ♃fi☿♃כ♦╢∆

│ ⌂◄Ⱡꜟ◑כ╩ ⇔⁸⅛≈ ⅜ ₁ ─♃fi☿♃כ♦⁸╠⅛≥↓╢™≡⇔

◄Ⱡꜟ◑כ ╩ ╘ CO2 ╩ ∆╢↓≤⅜ ≤⌂∫≡™╢⁹ 

≢│⁸IT ☻◒♬꜡♩◒꜠◄ה ─ ◄Ⱡ ה ⌐ ⅎ⁸♦כ

♃☿fi♃≢ ∆╢ IT ⅔╟┘ ⱨ□◦ꜞ♥▫ ⌐ ⇔√ ⅛╠⁸ ◄Ⱡ

⌐ ╡ ╪≢⅝√⁹↓╣╠─ ☻ⱦכ◘♃fi☿♃כ♦⁸│ כ◘⁸∏╠⌂╖─

Ᵽ╩ ∆╢ ╩♃fi☿♃כ♦─≢ ≤⇔≡™╢⁹ ╩ ≡╢↓≤⌐╟╡⁸ ─

⅜ fiכꜞ◓⁸╡⌂⌐ IT ⅜ ↕╣╢↓≤╩ ⇔≡™╢⁹ 

─♃fi☿♃כ♦ ╩ ─♃fi☿♃כ♦∏╕⁸│⌐╘√╢╘ ╩ ⌐ ∆╢

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁹╢№⅜ ╩ ╦∆ ≤⇔≡│⁸ Power Usage 

Effectiveness (PUE) ⅜ ↄ ↕╣≡™╢⁹⇔⅛⇔⁸PUE│ⱨ□◦ꜞ♥▫─◄Ⱡꜟ◑כ

╩ ╢ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁹╢№≢ ─ ⌐│⁸ⱨ□◦ꜞ♥▫─ ≤

♃fi☿♃כ♦ ─ IT ─ ─ ⅜ ≢№╢⁹ 

∕↓≢⁸ ♃fi☿♃כ♦⁸│≢ ─◄Ⱡꜟ◑כ ╩ ╦∆ ─ ⇔

™  (╕√│ KPIs)≤⁸∕╣╠╩ ♃fi☿♃כ♦√™ ─ ⌂ Holistic 

Framework ≤⇔≡⁸Data center Performance Per Energy (DPPE)─ ╩ ╘≡⅝√⁹DPPE

│⁸ⱨ□◦ꜞ♥▫─◄Ⱡꜟ◑כ ╩ ∆ PUE⌐ ⅎ⁸IT ─ ╩ ∆ ╩

☻ⱦכ◘◓fi▫♥כꜙfi♃⌐╟╢◖fiⱧ☿♃כ♦⁸╡⅔≡⇔ ─ ╩ ∆ ≤

⌂∫≡™╢⁹↕╠⌐⁸DPPE│ ╛ ─כ◑ꜟfi◄Ⱡכꜞ◓─≤⌂ ╙

♃fi☿♃כ♦⁹╗ ⅔╟┘∕─ │⁸ ⌂  (Holistic Framework) ╩

♃fi☿♃כ♦≡™ ⱨ□◦ꜞ♥▫⅔╟┘ IT ─ ╩ ⌐ ∆╢↓≤

⅜≢⅝╢⁹∕─ ⁸ ╛ ─ ⁸ ⌂ ⌂≥─ ─ ╩ ⇔⁸

⌂ ╡ ╖╩ ╘╢↓≤⅜ ≤⌂╢⁹ 

≢│⁸ The Green Grid⁸ Code of Conduct⌂≥ ─ ≤╙

╩ ╡⌂⅜╠ DPPE─ ╩ ╘≡™╢78⁹ ⌐№√∫≡│⁸ ─ 2 ╩

≤⇔≡⅝√⁹ 

 
                                                        
78

  ñHarmonizing Global Metrics for Data Center Energy Efficiency 2011-02-28ò 

 (http://www.greenit-pc.jp/topics/release/pdf/dppe_j_20110228.pdf) 
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 ─№╢ ─  

─♃fi☿♃כ♦ ╩ ≢⅝╢ ─№╢ ╩ ∆╢⁹ 

 ⌂ ─  

─♃fi☿♃כ♦ ⌐ ╦∑√ ⌂ ╩ ∆╢⁹↓─√╘⁸ ⌂ ╡⁸

╩ ⇔≡ ≢⅝╢ ╩ ∆⁹ 

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.2 ─  

4.2.1 ─  

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ╩ ∆╢⌐№√∫≡│⁸IT ◒♬꜡♩◒꜠◄ה

☻ ≤ ⌐⁸ ─◄Ⱡꜟ◑כ ╩ ⇔≡ ╩ ∫√⁹ 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ─ │ 4.3 ≢ ╩ ℮⅜⁸ ╩ ∆╢₈

₉≤₈ ₉─℮∟₈ ₉│⁸ ─Ᵽכ◘₈⌐ ─☺כ꜠♩☻₉₈

₉₈Ⱡ♇♩꞉כ◒ ─ ₉⅛╠ ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸≢↓⧵⁹╢╣↕

כ ╩ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘⁸│≡∫√№⌐╢∆ ─∕╣∙

╣⌐⅔™≡ ∂ ⁸ ⁸ ╩ ⇔√ ≢⁸ ⅜ ╪∞ ₈

₉ ─◄Ⱡꜟ◑כ ≤↓╣╕≢─ ≢ ⅜ ╪∞ ₈ⱬכ☻

ꜝ▬fi₉ ─◄Ⱡꜟ◑כ ─ ╩ ─ ≤ ⇔√⁹ 

⌐ ™√₈ ₉│ ─√╘─◦fiⱪꜟ⌂꜠ⱬꜟ─╙─≢⁸4.3 ≢ ∆╢

─₈ ₉≤ ⅜ ∆╢⁹⇔⅛⇔ ⌐│ ─ ⅎ ╩ ⌐⇔≡™╢⁹ 

₈ⱬכ☻ꜝ▬fi₉≤₈ ₉∕╣∙╣─ │⁸IT ≤ⱨ□◦ꜞ♥▫

⌐╦↑≡ ╩⅔↓⌂∫√ 4.2-1 ⁹IT Ᵽכ◘⁸│≡™≈⌐ ⁸ ∆╢

Ⱡ♇♩꞉כ◒ ☺כ꜠♩☻⁸ ╩ ⇔⁸∕╣∙╣─ ⌂ ╩⅛↑≡◄

Ⱡꜟ◑כ ╩ ⇔√⁹ ⁸ⱨ□◦ꜞ♥▫ ⌐≈™≡│⁸Power Usage Effectiveness  

(PUE)
79─ ╩ ℮↓≤≢∕─◄Ⱡꜟ◑כ ─ ╩ ∫√⁹ 

 
                                                        
79 PUE│ ╠⅛♪♇ꜞ◓הfiכꜞ◓ ↕╣√ ≢⁸ ♃fi☿♃כ♦ ─ IT

─ ≤ ▫♥ꜞ◦□fi♃─ⱨ☿♃כ♦⁸╣↕ ─◄Ⱡꜟ◑כ ╩ ∆⁹ 
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PUE

IT

IT

PUE

EPA

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.2-1  

 

─♃fi☿♃כ♦ │  (U.S. Environmental Protection Agency, EPA) 

─꜠ⱳ⁸™╠⌂⌐80♩כ ⌐ ∫≡™╢ Ᵽ≤⇔√⁹⇔√⅜∫≡⁸כ◘─≡ │

⇔√ ╙ⱶכꜟⱣכ◘fi♃∞↑≢│⌂ↄ⁸☿♃כ♦─ ⌐♃fi☿♃כ♦⁹╢╣╕ ╕╣

Ᵽ│⁸כ◘╢ 3 ≢ Ᵽכ◘√⇔ ≤ ∂ ⁸│☺כ꜠♩☻⁹╢№≢ 3 ⌐⅔

Ᵽכ◘⁸₈∟℮─☺כ꜠♩☻╢↑ ₉☺כ꜠♩☻↑ ≤ ∆╢⁹ ⁸Ⱡ♇♩꞉כ◒

Ᵽכ◘│ 1 ⌐ ⇔ 3 ⱳכ♩─Ⱡ♇♩꞉כ◒ ⅜ ∆╢≤ ⇔≡ⱳכ♩ ─

╩ ∫√⁹⇔√⅜∫≡⁸ 3 ≢ ⇔√ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘─

─◄Ⱡꜟ◑כ ≤ ≢ ╩ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦√∫ │ ∆

╢ ⅜ ∆╢⁹ ⌐⁸◄Ⱡꜟ◑כ ⌐⅔™≡ⱨ□◦ꜞ♥▫─ PUE⅜ 1

⌐ ≠ↄ ╩ ⌐ ╣≡™╢ ⅜⁸ 3 ≢─ IT ─ ≤ ─ ─ ™≢

№╢⁹ 

╕√⁸1 №√╡─◄Ⱡꜟ◑כ ─ │⁸ 3 ⌐ כ꜠♩☻≥Ᵽכ◘⁹╢™≡∫

☺│ 3 ≢ ™√─≤ ∂ ╩ⱴ♇ⱪ♪כ꜡ ™√⁹Ⱡ♇♩꞉כ◒ ⌐≈™≡│⁸1

ⱳכ♩№√╡─ ⅜ 2005 ≢ 8W≤⇔⁸∕─ 3 ─Ⱡ♇♩꞉כ◒ ≤

─ ─כꜞ◗♥◌ ≢ ∆╢≤ ⇔√⁹ 

⁸ⱨ□◦ꜞ♥▫ ─◄Ⱡꜟ◑כ │⁸PUE ╩ ∆╢↓≤≢ ⇔√⁹EPA

─꜠ⱳכ♩ 80⌐⅔™≡⁸ ↕╣√◄Ⱡꜟ◑כ ─ ╡ ╖ ⌐ PUE⅜ ↕╣≡™

╢⁹∕─℮∟ ⌐ ™ PUE─ ⅜⁸ ─ ─ ⁸2025 2050ה ⌐│

⌐ ↕╣≡™╢≤ ⇔√⁹ ⇔√ PUE─ │⁸2005 ⁸2025 ⁸2050 ≢∕╣

∙╣ 1.9⁸1.28⁸1.14 ≢№╢( 4.2-2)⁹↓↓≢⁸2005 ─ PUE≤⇔≡ 1.9≤™℮ │

─ ⌂ ╟╡╙ ™ ≤─ ╙№╢⅜⁸ ⌂◘fiⱪꜟ ─ ─ PUE─ │

 
                                                        
80 U.S. Environmental Protection Agency, 2007Report to Congress on Server and Data Center Energy Efficiency 

Public Law 109-431. 
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⌂™√╘⁸↓↓≢│ EPA─◦♫ꜞ○─ ╩ ™√⁹╕√⁸ ─⌂™ ⱬכ☻ꜝ

▬fi ─ PUE│⁸2025 ⌐ 1.8⁸2050 ⌐ 1.7⌐≤≥╕╢≤ ⇔√⁹ 

⌐⁸2020 │ ●☻ ⌐⅔™≡ ⌂ⱴ▬ꜟ☻♩כfi≤⌂╢⁹∕↓≢

3 ≤ ⌐⁸2020 ─◄Ⱡꜟ◑כ ╙⁸2005 2050 ─ ╩

⇔≡ ⇔√⁹ 

DC

,

¸98%

¸95% UPS

¸

¸

¸

¸

¸98%

¸90% UPS

¸

¸

¸

¸95%

¸80% UPS

¸

¸

¸

1%

PUE=1.9

PUE=2.0

1.001.001.001.001.00IT

UPS

PUE

0.030.030.050.05

0.050.100.200.17

0.100.300.54

0.040.030.130.16

0.020.020.020.08

1.141.281.701.902.00

2005 2025 2050

 

4.2-2 EPA꜠ⱳכ♩⌐⅔↑╢◦♫ꜞ○ PUE  

 

4.2.2  ◄Ⱡꜟ◑כ  

4.2-3│⁸ ≤ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦╢↑⅔⌐ ≤◄Ⱡꜟ◑כ

─ 3 ─◦♫ꜞ○ ⌐ ∆╢ ≢№╢⁹◓ꜝⱨ ⅜ ─⌂™

─◄Ⱡꜟ◑כ ─ ≢⁸ ─╕╕≢│◄Ⱡꜟ◑כ ⅜ ⌐ ∆╢≤↓╤⁸

─ ⌐╟╡₈ ₉≢ ⇔√◄Ⱡꜟ◑כ ╕≢ ⅜ ↕╣╢

╩ ⇔≡™╢⁹ 

2005 כ◑ꜟfi♃⌐╟╢◄Ⱡ☿♃כ♦─ │ 150 kWh ≢⁸ ─

9,200 kWh ⌐ ╘╢ │ 1.5%≢№╢⁹ ⌐╟╢

⅜⌂™ ⁸◄Ⱡꜟ◑כ │ 2025 ≢ 600 kWh ╕≢ ∆╢⅜⁸

⌐╟╡ 160 kWh ╕≢ ↕╣╢⁹2025 ─ fi♃─◄Ⱡ☿♃כ♦╢↑⅔⌐

כ◑ꜟ │ 440 kWh ≤ ↕╣≡™╢⁹2050 ┼♃fi☿♃כ♦⌐╠↕│⌐

⅜☼כ♬─ ↄ⌂╡◄Ⱡꜟ◑כ ⅜ 1,170 kWh/ ╕≢ ∆╢≤↓╤⁸

⌐╟∫≡ 1,030 kWh/ ─◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ 

─ ⅜ ╪∞ ⌐ ∆╢≤⁸◄Ⱡꜟ◑כ │ 2005 ─ 150 kWh/

⅛╠2025 ⌐│ 160 kWh/ ⌐⌂∫≡™╢⁹↓─ ⁸ ─ ⅜ ╗≤│™ⅎ⁸

IT ─◄Ⱡꜟ◑כ │ 77 kWh/ ⅛╠ 130 kWh/ ≤ 1.5 ⌐⌂∫≡™╢

⅜⁸ⱨ□◦ꜞ♥▫⅜ ⇔ PUE⅜ 1.9⅛╠ 1.28⌐ ∆╢↓≤≢⁸ ─◄Ⱡꜟ◑כ
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⅜ ⌐≤≥╕∫≡™╢ 4.2-4 ⁹ 

╕√⁸ ≢│⁸ ⅜⌂™ ─◄Ⱡꜟ◑כ ─ ┘ │↕╠⌐ ↄ⌂

╢⁹ ⅜⌂™ ─◄Ⱡꜟ◑כ ⅜ 2025 ⌐ 7,500 kWh/ ⁸ ⌐╟

╢◄Ⱡꜟ◑כ │ 5,600 kWh ≤ ↕╣╢⁹ 

כ◑ꜟfi♃⌐⅔↑╢◄Ⱡ☿♃כ♦ │ IT ─◄Ⱡꜟ◑כ ≤ⱨ□◦ꜞ♥▫─

◄Ⱡꜟ◑כ ⌐ ⅛╣╢⁹↓─℮∟⁸ⱨ□◦ꜞ♥▫─◄Ⱡꜟ◑כ ⌐│⁸IT

─◄Ⱡꜟ◑כ ⌐╟╡ⱨ□◦ꜞ♥▫─ ⅜ ∆╢ ╙ ╕╣╢⁹ ─

╩ ╢≤⁸2025 ⌐│ IT ─◄Ⱡꜟ◑כ ⌐╟╡◄Ⱡꜟ◑כ ⅜ 40%

⌐ ⇔⁸↕╠⌐ⱨ□◦ꜞ♥▫─ ⌐╟╡◄Ⱡꜟ◑כ ⅜∕─ 70%⌐ ⇔≡

™╢ 4.2-5 ⁹ 

 

 

 

 

 

 

 

 

 

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.2-3 כ◑ꜟⱠ◄ה  

146 159 161 140

330
443

1,030

0

200

400

600

800

1,000

1,200

1,400

2,005 2020 2,025 2,050

1,425 1,831 1,992 3,034
3,584

5,557

22,508

0

5,000

10,000

15,000

20,000

25,000

30,000

2,005 2020 2,025 2,050
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כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.2-4 כ◑ꜟⱠ◄ה  

2005 2025 2050
236 583 615
19 2 1
1 1 1

326 3,374 7,020
767 1,758 1,854
236 539 570
19 2 1
1 1 1

326 3,124 6,500
767 1,628 1,716

1,918 2,493 3,213
5,475 8,760 12,866

67,023 107,237 157,504
247 394 579
70 238 343

1,221 1,093
4,292 3,219

53,618 40,214
74 49

179 137
77 335 689
77 125 123

PUE 1.9 1.8 1.7
1.9 1.3 1.1

146 603 1,170
146 161 140

0 443 1,030

2005 2025 2050
2,596 7,502 13,779

126 15 6
6 6 6

3,480 43,318 156,673
8,185 22,570 41,373
2,596 6,945 12,757

126 15 6
6 6 6

3,480 40,109 145,068
8,185 20,898 38,308
1,918 2,493 3,213
5,475 8,760 12,866

67,023 107,237 157,504
247 394 579
70 238 343

1,221 1,093
4,292 3,219

53,618 40,214
74 49

179 137
750 4,194 15,025
750 1,556 2,662

PUE 1.9 1.8 1.7
1.9 1.3 1.1

1,425 7,549 25,542
1,425 1,992 3,034

0 5,557 22,508
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כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.2-5 IT /ⱨ□◦ꜞ♥▫ ⁸2025  

 

↕╠⌐⁸ 3 ≤ ⌐◦♫ꜞ○ ─ 3 ≈⌐≈™≡ ╩ ™⁸ ─ ╩

⇔√⁹PUE │ ⌂╢◦♫ꜞ○╩ ∆╢↓≤⅜ ⌂√╘ ◦♫ꜞ○≢ ─ ╩

™⁸IT ⌐≈™≡⁸ 3 ≤ ─◦♫ꜞ○ 3.5-1 ╩ ∆╢↓≤≢ ─ ╩

⇔√⁹ 

4.2-6│⁸3≈─◦♫ꜞ○─◄Ⱡꜟ◑כ ≤◄Ⱡꜟ◑כ ☿♃כ♦⁹╢№≢

fi♃─◄Ⱡꜟ◑כ │⁸ ≢│ ─╕╕≢│ 2025 ⌐ 480 840 kWh/ ⁸2050

⌐ 970 1,720 kWh/ ⌐⌂╢≤↓╤⁸◄Ⱡꜟ◑כ ⌐╟∫≡ 2025 ⌐ 360 630

kWh/ ⁸2050 ⌐ 850 1,540 kWh/ ─◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ ≢

│⁸2025 ⌐ 7,300 9,200 kWh/ ⁸2050 ⌐ 2.5 3.3 kWh/ ≤⌂╢≤↓╤⁸◄Ⱡ

כ◑ꜟ ⌐╟∫≡ 2025 ≤ 2050 ─∕╣∙╣≢ 5,400 7,000 kWh/ ≤ 2.2 3.0

kWh/ ↕╣≡™╢⁹ 

 

603

7,549

kWh/ IT

161

1,992

kWh/

0.4 0.7

2025

0.4 0.7

IT

335 kWh/

125 kWh/

PUE

1.8

1.28

IT

5,194 kWh/

1,556 kWh/

PUE

1.8

1.28
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כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.2-6 ≤◄Ⱡꜟ◑כ 3◦♫ꜞ○  

 

 

146 192 201 179
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1,540
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330 443

1,030

0
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2,000

2,005 2020 2,025 2,050

1,425 1,831 1,992 3,034
3,584

5,557

22,508
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146 130 126 117

264 356

850

0
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600

800
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1,200

1,400

1,600

1,800

2,000
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כ◑ꜟfi♃◄Ⱡ☿♃כ♦ 4.3 (DPPE) 

כ◑ꜟfi♃⌐⅔↑╢◄Ⱡ☿♃כ♦ 4.3.1 ─ ⅎ  

2007 ⌐ ⅜ ⇔√꜠ⱳ⁸≥╢╟⌐81♩כ ꜟfi♃─◄Ⱡ☿♃כ♦

כ◑ │ 2000 ─ 282  kWh/ ⅛╠ 2006 ⌐│ 614  kWh/ ╕≢ ⌐ ⇔

√⁹ ╩╖╢≤⁸ ╛ ─╟℮⌂ⱨ□◦ꜞ♥▫ ꜝfi♃─▬fiⱨ☿♃כ♦

─◄Ⱡꜟ◑כ ◒כⱠ♇♩꞉ה☺כ꜠♩☻הⱣכ◘⁸ ─ IT ─◄Ⱡꜟ◑כ

⅜∕╣∙╣ ─ ╩ ╘√╕╕⁸ ⌐ ╩ ↑≡™╢ 4.3-1 ⁹↓─

▫♥ꜞ◦□fi♃─ⱨ☿♃כ♦⁸╠⅛ ≤ IT ─ ≢◄Ⱡꜟ◑כ ─ ╡

╖⅜ ≢№╢↓≤⅜╦⅛╢⁹ 

 

─♃fi☿♃כ♦ 4.3-1  

 

◄Ⱡꜟ◑כ ⅛╠ IT ⌐⅔↑╢ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦─≢╕ ╩

4.3-2⌐ ∏╕⁸│כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁹√⇔ ⁸ ⅛╠─◄Ⱡꜟ◑כ

♃fi☿♃כ♦⁸ ≢─◄Ⱡꜟ◑כ ─ ≢ ↕╣╢⁹ ↕╣√◄Ⱡꜟ◑כ

♃fi☿♃כ♦⁸│ ╩ ∆╢√╘─ ╛ ⁸ ─ⱨ□◦ꜞ♥▫ ▬fiⱨ

ꜝ ⁸↕╠⌐ IT ⌐╟∫≡ ↕╣╢⁹ 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ─ ╡ ╖│⁸↓╣╠─ ∕╣∙╣≢ ∆╢↓

≤⅜≢⅝╢⁹╕∏◄Ⱡꜟ◑כ כ◑ꜟfi◄Ⱡכꜞ◓⁸│≢ ⌐╟∫≡ ∆╢

◄Ⱡꜟ◑כ─ ╩ ↕∑╢ CO2 ╩ ∆╢ ↓≤⅜≢⅝╢⁹ ⌐⁸ⱨ□◦ꜞ♥

 
                                                        
81

 ñReport to Congress on Server and Data Center Energy Efficiency Public Law 109-431ò (US Environmental 

Protection Agency (EPA), 2007) 
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▫ ▬fiⱨꜝ ≢│⁸ ⌂ ─ ╛ ─ ⌐╟∫≡ ╩ ╘╢↓≤⅜

≢⅝╢⁹↕╠⌐⁸IT │Ɫכ♪►▼▪≤♁ⱨ♩►▼▪⁸ ⌐ ∆╢↓≤⅜≢⅝⁸

│ IT ─ ⁸ │ IT ─ ⌐╟∫≡ ╩ ╘╢↓≤⅜≢⅝

╢⁹ 

 

᷂К
͑

ᵀ Ҙ
ṑ

͑

IT ᶅ

Ẇ
͑

IT ᶅIT ᶅ Њ

₡

₡

ITIT

 

 כ꜡ⱨכ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.3-1

 

♃fi☿♃כ♦ ─◄Ⱡꜟ◑כⱨ꜡כ╩↓─╟℮⌂ ⌐ ☿♃כ♦⁸╡╟⌐≥↓╢∆

fi♃─ ╩ ↑╙╣⌂ↄ ∆╢↓≤⅜≢⅝╢⁹ 4.3-3│ Chief Information Officer 

(CIO)⅜♦כ♃☿fi♃─ ╩ ╘╢ ─ ╩ ⇔√╙─≢№╢⁹ 4.3-2─ │⁸

─♃fi☿♃כ♦ ⌐ ⇔≡™╢⁹∕↓≢⁸ 1 CIO│♦כ♃☿fi♃ ─

╩╕∏ ⇔⁸(2) ⌐∕╣╩ ─ ⌐ ∆╢↓≤⅜≢⅝╢⁹(3) ╩℮↑√

≢│⁸∕╣∙╣─ ⌐ ⌂ ≢ ─ ╩ ╘≡™↑┌╟™⁹↓─╟℮⌐⁸

♃fi☿♃כ♦ ─ ≤ ─ ╩ ↑╢↓≤⌐╟╡⁸◄Ⱡꜟ◑כ ─

╡ ╖╩ ⌐ ╘╢↓≤⅜≢⅝╢⁹ 
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כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.3-2 ─ ≤⇔ ╖ 

 

fi♃─▬fiⱨꜝ⁸IT☿♃כ♦ 4.3.2 ⁸ ─ ╩ ∆ DPPE  

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ │⁸ ◄Ⱡꜟ◑כ№√╡─ ≢№╠╦↕╣╢⁹╕

√⁸◄Ⱡꜟ◑כ─ ╩ ∆╢≤⁸ ◄Ⱡꜟ◑כꜞ◓╠⅛כfi◄Ⱡꜟ◑כ╩ ∆

╢↓≤⅜≢⅝╢⁹↓╣╠╩ ∆╢≤⁸◄Ⱡꜟ◑כ ─♃fi☿♃כ♦) = ) / ( ◓ꜞ

─כ◑ꜟfi◄Ⱡכ )≤⌂╢⁹ 

4.3.1 ≢ ⇔√ ♃fi☿♃כ♦⁸╡ ─◄Ⱡꜟ◑כ ╩ ┼ ∆╢↓≤⌐╟

╡ ╩ ─♃fi☿♃כ♦⁸≢↓⧵⁹╢⅝≢⅜≥↓╢╘∆∆⌐ ↔≤⌐ ╩

∆╢ 4 ≈─ ╩ ⇔√ 4.3-1 ⁹ ⌐№√∫≡│⁸IT ─ ╛ ─

⌂≥⁸ 4.3-2≤ 4.3-3≢ ─♃fi☿♃כ♦√⇔ ⌐⅔↑╢◄Ⱡꜟ◑כ ─

≤ ↕∑√⁹ 

  

DC Ћ̱ ҧ  2 Ί   
   CIO 

IT ᶅҧ  
1.4 Ί  

 

IT ҧ  
1.2 Ί  

 

ҧ  
 1.2 Ί  

 

 
 1.1 Ί 

 

CIO CIO CIO CIO 

► ► ρ ► ρ ► 

 20  ҧ 
 

ᶅ ᾚЊ  
 

 
 

ҧ  
xx%  

PV  xx kW 
ᾚЊ  

1. ᵣ Ћ  ̱
ҧ ӓ ὑ 

2.  ֺ  
ҧ ӓ  

3.  ḹ ►  
ҧ ӓ  

 
ὕ  
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4.3-1 DPPE╩ ∆╢ ─  

◘Ⱪ   
∆╢ 

╡ ╖  

ITEU 

IT Equipment 

Utilization  

= IT ─ ◄Ⱡꜟ◑כ

IT ─

◄Ⱡꜟ◑כ

 

IT ─ ◖fi♁

fi⁸ꜛ◦כ♦ꜞ ⌐╟

╡ ≤

⌐ ╘╢⁹ 

ITEE 

IT Equipment 

Energy Efficiency  

= IT ─

IT ─

 

╟╡ ◄Ⱡꜟ◑כ ─ ™

IT ─ ⌐ ╘╢⁹ 

PUE 

Power Usage 

Effectiveness  

─♃fi☿♃כ♦ = ◄Ⱡ

כ◑ꜟ IT ─

◄Ⱡꜟ◑כ  

─ ⁸

─ ⁸ ╩

⇔√ ₁⌂ ⌂≥⌐╟╢

ⱨ□◦ꜞ♥▫─◄Ⱡꜟ◑כ

⌐ ╘╢⁹ 

GEC 

Green Energy 

Coefficient  

כ◑ꜟfi◄Ⱡכꜞ◓ =

ה ⌂≥ ◄Ⱡꜟ◑כ

⌐╟╢◄Ⱡꜟ◑כ─

─♃fi☿♃כ♦

◄Ⱡꜟ◑כ  

⁸ ⁸

כ◑ꜟfi◄Ⱡכꜞ◓─

─ ─ ≤ ⌐

╘╢⁹ 

 

4≈─ (ITEU⁸ITEE⁸PUE⁸GEC)│⁸4 ─ ⇔√ ◄Ⱡ ╩ ⇔√╙─≢№

╡⁸1≈─ ─ ◄Ⱡ ⅜⁸ ─ ⌐ ╩ ╓∆↓≤⅜⌂™╟℮⌐ ↕╣≡™╢⁹

↓─√╘⁸∕╣∙╣─ │ ≤⇔≡ ⇔√ ™ ╙ ≢№╢⁹ 

 

↓↓≢⁸ITEU ─♃fi☿♃כ♦⁸│ IT ─ ─ ≢№╢⁹IT ⅜ ↄ

│≢♃fi☿♃כ♦™⌂™≡⇔ ITEU 0≤⌂╡⁸IT ⅜ 100 ⱨꜟ ♃כ♦╢™≡⇔

☿fi♃≢│⁸ITEU=1≤⌂╢⁹ 

ITEE│⁸♦כ♃☿fi♃─ IT ─ ≤ ◄Ⱡꜟ◑כ─ ╩ ∆ ≢№╢⁹

◄Ⱡꜟ◑כ◄Ⱡ♃▬ⱪ─ IT ╩ ∆╣┌∆╢╒≥⁸ ⅝⌂ ≤⌂╢⁹ 

PUE │⁸ⱨ□◦ꜞ♥▫─◄Ⱡꜟ◑כ ╩ ∆ ≢№╢⁹ⱨ□◦ꜞ♥▫⌐⅔↑╢

◄Ⱡꜟ◑כ─ ╩ ∆╢╒≥ 1⌐ ≠⅝ ↕™ ≤⌂╢⁹ 

GEC│ ╛ ⌐ ♃fi☿♃כ♦⁸╢╣↕ ≢ ↕╣√ CO2╩

─כ◑ꜟfi◄Ⱡכꜞ◓™⌂⇔ ╩ ╛∆≤ ⅝⌂ ≤⌂╢⁹ 

↓╣╠─ 4 ≈─ PUE─╖ │⁸∕─ ⅜ ⅝ↄ⌂╢≤⁸∕╣⌐ ∫≡◄Ⱡ



 

121 

כ◑ꜟ ⅜ ∆╢╟℮⌐ ↕╣≡™╢⁹ ≈─◘Ⱪ ╩ ☿♃כ♦⁸≢≥↓╢™

fi♃ ─◄Ⱡꜟ◑כ ─ ╩∕╣∙╣─ ⌐ ∆╢↓≤⅜ ≤⌂╢

4.3-4 ⁹ ≈─◘Ⱪ │⁸ 4.3-3≢ ⇔√ ─ ◄Ⱡ ⌐ ⇔≡™╢⁹ 

 

ITEE
IT Equipment

Energy Efficiency

ITEU
IT Equipment

Utilization

PUE
Power Usage
Effectiveness

GEC
Green Energy

Coefficient
 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.3-4 ─  

 

4.3.3 ITEU IT Equipment Utilization ─  

1 ─  

ITEU│⁸IT ─ ╩≥╣∞↑ ⌐ ∫≡™╢⅛╩ ∆ ≢№╢⁹IT ─

╩ ╘⁸▪▬♪ꜟ ─ ╩ ∆⁹ ⌂ IT ─ ╩ ⌂ↄ ∆╢

⁸○Ɑ꜠כ◦ꜛfi ⌐╟╢ ◄Ⱡ─ ™╩ ∆⁹ 

ITEU│⁸IT ─ ╩ ∆ ≢№╢√╘⁸ Ᵽכ◘⁸│ ─╟℮⌂

≤ ─ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘⁸╩ ⁸∕─ ⌂≥ ≡─ IT

⌐≈™≡ ╘≡ ∆╢↓≤⅜ ╕⇔™⁹⇔⅛⇔⁸ ≡─ IT ⌐≈™≡ ╩

∆╢↓≤│ ≢│ ⅜♃fi☿♃כ♦⌂ ™⁹∕↓≢⁸ ≤⇔≡₈IT ─

≤ ─ ₉╩ ∆╢⁹⌂−⌂╠⁸ ─ ⅜ ™╒≥

│ ⌐ ≠ↄ≤ ⅎ╠╣╢⅛╠≢№╢⁹ 

ITEU IT ─ ◄Ⱡꜟ◑כ [kWh] IT ─ ◄Ⱡꜟ◑כ

[kWh] 

ITEU─ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘⁸│ ⁸∕─ ⅛╠⌂╢ ≡

─ IT ≢№╢⁹ ≢ ↕╣≡™╢ IT │⁸ITEU─ ⌐ ≡

∆╢⁹ ≢⁸ ─☻♃fiⱣ▬ │⁸▪▬♪ꜟ ─ ⅜ ∂⌂™√╘⁸

⇔⌂™╙─≤∆╢⁹ ─ ⁸ ⱳ▬fi♩│⁸PUE ─ ⌐ ∏

╢⁹ 

ITEU│ IT ─ ╩ ╖≤⇔√ ─ ≤⌂∫≡™╢   
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ITEU = 1 / ( ◄Ⱡꜟ◑כ) × ( Ɇ ─ ◄Ⱡꜟ◑כ × ─

◄Ⱡꜟ◑כ ─ ◄Ⱡꜟ◑כ) 

⇔√⅜∫≡⁸ ⅜ ⅝™ IT ╒≥ ─ ITEU┼─ ⅜ ⅝ↄ⌂╢⁹ 

 

2 ITEU─  

IT ─ ⅜⁸ 30 396,000 kWh⁸ │⁸1,500 kW

×24 ×30 =1,080,000 kWh─ ⁸ 

ITEU = 396,000[kWh] 1,080,000[kWh] = 0.367 = 36.7 [%] 

≤⌂╢⁹ 

 

4.3.4 ITEE IT Equipment Energy Efficiency ─  

1 ─  

ITEE │⁸IT ─ ╩ IT ─ ≢ ∫√ ≤

∆╢⁹ №√╡─ ─ ™ ─ ╩ ∆↓≤⌐╟╡⁸ ◄Ⱡ╩ ∆╢

↓≤╩ ⇔≡™╢⁹ 

ITEE = IT ─ [Work]  IT ─ [W] 

√∞⇔⁸ 

IT ─ [Work] = Ŭ×Ɇ◘כⱣ [GTOPS] ɓ×Ɇ☻♩꜠כ☺ [Gbyte]

ɔ×Ɇ Ⱡ♇♩꞉כ◒ [Gbps]  

ITEE─ ╩♃fi☿♃כ♦⁸│≢ ∆╢ IT │⁸ ─√╘⁸ ꜠♩☻Ᵽ⁸כ◘≡

◒כ⁸Ⱡ♇♩꞉☺כ ─ 3 ⌐ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘⁹╢∆ ⌐

⌂ │⁸ ─ ⅛╠ ↄ⁹ 

ITEE│ ─ ≢№╢↓≤⅛╠⁸ ≤ │⁸◌♃꜡◓ ─ ◄Ⱡ

─☻Ɑ♇◒ ╩ ™≡ ⌐ ∆╢ ╩ ∆╢⁹ ⌐╟∫≡│⁸ ─

™ ≢№╢⁸ ─ ≢№╢⁸⌂≥─ ≢◌♃꜡◓ ⅜ ≢⅝⌂™ ⅜

ⅎ╠╣╢⁹∕↓≢⁸ ≤ │⁸ ⅜ ⌂ IT ─ ╩ ╘

╢⁹ 

Ᵽכ◘ ☺כ꜠♩☻⁸ ⁸Ⱡ♇♩꞉כ◒ ≤⇔≡│⁸↓╣╕≢ ≢ ╙

⇔╛∆™≤ ⅎ╠╣≡™√ ◄Ⱡ ─◄Ⱡꜟ◑כ ╩ ∆╢ ≤⁸

≢─ ⇔╛∆↕╩ ⇔√ ─2 ╡⅜ ↕╣≡™╢⁹∕╣∙╣─ ⌂ ╩(2)

≤(3)⌐ ⇔√⁹ 

ɖ⁸ɗ⁸ɘ│⁸◘כⱣ⁸☻♩꜠⁸☺כⱠ♇♩꞉כ◒ ─ ╩ ∆╢√╘─ ≢

№╢⁹ɖ│⁸2005 ─ כ◑ꜟⱣ─◄Ⱡכ◘⌂ ─ ≤ ∆╢⁹ɗ⁸ɘ╙

⌐⁸2005 ─ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻⌂ ─◄Ⱡꜟ◑כ ─ ≢

№╢⁹⇔√⅜∫≡⁸₈IT ─ ₉│⁸2005 ─ ⁸Ⱡ☺כ꜠♩☻Ᵽ⁸כ◘⌂

♇♩꞉כ◒ ─◄Ⱡꜟ◑כ ─ ╩ ╖≤⇔√ ─ ≢№╢ ↓╣╩
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₈Work₉≤ ∆╢ ◒כ⁸Ⱡ♇♩꞉╖─☺כ꜠♩☻Ᵽ─╖⁸כ◘⁹ ─╖╩ ≤⇔≡

ITEE╩ ⇔√ ⁸ITEE│ 2005 ─ ◒כⱠ♇♩꞉ה☺כ꜠♩☻הⱣכ◘⌂

─₈ ◄Ⱡꜟ◑כ№√╡ ₉ ⌐ ∆╢ ≤⌂╢⁹ɖ⁸

ɗ⁸ɘ─ │⁸ ╛♃fi☿♃כ♦ ⅜ ⌂∫≡╙ ⇔≡ ™╢╙─≤∆╢⁹ 

ITEE│ ITEU ⁸IT ─ ╩ ╖≤⇔√ IT ─ ≤⌂∫≡™╢⁹

↓─√╘⁸ ⅜ ⅝™ IT ╒≥ ITEE┼─ │ ⅝ↄ⌂╢⁹ 

ITEE = Ŭ × Ɇ (◘כⱣ ) +é / IT ─ ◄Ⱡꜟ◑כ 

= Ɇ ( ◄Ⱡꜟ◑כ×Ŭ× ◘כⱣ / ◄Ⱡꜟ◑כ) + é /Ɇ ( ◄Ⱡꜟ◑כ) 

= Ɇ ( ◄Ⱡꜟ◑כ× ⇔√◄Ⱡꜟ◑כ ) / Ɇ ( ◄Ⱡꜟ◑כ) 

╟╡⁸2005 ─ ╩ ⅎ╢♦כ♃☿fi♃─ ITEE │ ≤⌂╢⁹ 

╕√⁸ ─ ≢№╢ ITEE≤ ─ ╩ ∆ ITEU─ │⁸ ☿♃כ♦⌐

fi♃⌐⅔↑╢ IT ─◄Ⱡꜟ◑כ ⱪ꜡◐◦≤ ⅎ╢↓≤⅜≢⅝╢⁹ 

 

2 ─ ↑  

≢│⁸IT ─ ╩ ∆╢√╘⌐ ⌂⁸IT כ꜠♩☻Ᵽ⁸כ◘

☺⁸Ⱡ♇♩꞉כ◒ (NW) ─ ╕√│◄Ⱡꜟ◑כ ╩ ≢⅝╢ ⌐

↕╣√ ⅜ ⇔⌂™⁹ ≢│⁸ ◄Ⱡ ≢ ↕╣≡™╢◄Ⱡꜟ◑כ ─

⅜ ∏◌♃꜡◓⌐ ↕╣≡™╢↓≤⅛╠⁸ ⌐ ↕╣√ ITEE ≢│⁸↓╣

─Ᵽכ◘╩ ≤⇔≡ ™≡™╢ 4.3-2 ⁹ 

 

4.3-2 ◄Ⱡ ≢ ™╠╣≡™╢  

   

 Ᵽ  Ίכ◘

 Ί  ☺כ꜠♩☻

Ⱡ♇♩꞉כ◒ ♩♇ⱪכꜟ☻    

 

⌂⅔⁸2007 ─◄Ⱡꜟ◑כ │ W/MTOPS≢ ↕╣≡⅔╡⁸2010 ╟╡

W/GTOPS⌐ ↕╣≡™╢⁹↓─√╘⁸2007 ─◄Ⱡꜟ◑כ ─ ╩ ™╢

⌐│⁸ ─ ≢ ∆╢ ⅜№╢⁹ 

2010 ─◄Ⱡꜟ◑כ  [W/GTOPS] 

 = 2007 ─◄Ⱡꜟ◑כ W/MTOPS  × 1,000 

 

Ŭ⁸ɓ⁸ɔ─  

Ŭ⁸ɓ⁸ɔ│ ─╟℮⌐ ╘╠╣╢⁹ 
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fiכꜞ◓ IT ─ ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘⁸≥╢╟⌐82

─ 2005 ⌐⅔↑╢ ⌂ ≤ │ 4.3-3─╟℮⌐ ⅎ╠╣╢⁹ 

 

4.3-3 2005 ─  

  (a)  (b) ◄Ⱡꜟ◑כ№√╡

( a / b ) 

/Ᵽ 36 GTOPSכ◘  278 W/  0.129 GTOPS/W 

/Gbyte 300 ☺כ꜠♩☻  28 W/  10.7 Gbyte/W 

Ⱡ♇♩꞉כ◒  4.2 Gbps/port 30 W/port 0.14 Gbps/W 

 

ɖ⁸ɗ⁸ɘ│⁸ ⌂ ─⁸₈ ◄Ⱡꜟ◑כ№√╡ ₉─ ≢№╢↓

≤⅛╠⁸ 

Ᵽכ◘   ɖ = 1/0.129 = 7.72 [W/GTOPS] 

☺כ꜠♩☻   ɗ = 1/10.7 = 0.0933 [W/Gbyte] 

Ⱡ♇♩꞉כ◒  ɘ = 1/0.14 = 7.14 [W/Gbps] 

≤⌂╢⁹ 

 

3 ─ ꜟⱣכ꜡◓ ↑  

≢│ IT ─ ⌐ꜟ◌כ꜡≡⇔≥ ╙ ⇔≡™╢◄Ⱡꜟ◑כ ╩ ™

╢─⌐ ⌐ꜟⱣכ꜡◓⁸⇔ ITEE╩ ∆╢ ⁸ ⌐ ╙ ⇔≡™╢ ╩ IT

─ ≤⇔≡ ™╢ ⅜№╢⁹↓─╟℮⌂ ╩ √∆ ≤⇔≡│⁸ ≢│⁸ 

Ᵽכ◘  = Adjusted Peak Performance (APP) 

☺כ꜠♩☻ ─☺כ꜠♩☻ =  

Ⱡ♇♩꞉כ◒ = Ⱡ♇♩꞉כ◒ ─  

⅜ ╙ ≤ ⅎ╠╣╢⁹ 

↓╣╠─ ɖ⁸ɗ⁸ɘ│⁸ ≤ ⁸ 4.3-4─╟℮⌐ ⇔√ 2005 ─

⅛╠ ↕╣╢⁹ 
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 2009 fiכꜞ◓ IT    

 (http://www.greenit-pc.jp/activity/reporting/110628/index.html 
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4.3-4 2005 ─  

  (a)  (b) ◄Ⱡꜟ◑כ№√╡

( a / b ) 

Ᵽ 1.8×10כ◘
-3
 WT/ unit  278 W/unit  6.5×10

-5
 [WT/W] 

 Gbyte/unit  28 W/unit  10.7 [Gbyte/W] 300 ☺כ꜠♩☻

Ⱡ♇♩꞉כ◒  4.2 Gbps/port 30 W/port 0.14 [Gbps/W] 

 

ɖ⁸ɗ⁸ɘ│⁸ ⌂ ─₈ ◄Ⱡꜟ◑כ№√╡ ₉─ ≢№╢↓

≤⅛╠⁸ 

Ᵽכ◘   ɖ =  1.54×10
5
 [W/WT] 

☺כ꜠♩☻   ɗ =  0.0933 [W/Gbyte] 

Ⱡ♇♩꞉כ◒  ɘ =  7.14 [W/Gbps] 

≤⌂╢⁹ 

ꜟⱣכ꜡◓ ─ ≤⇔≡ ≢│ APP⅜ ╙ ≢№╢⅜⁸ ⌐◄Ⱡꜟ◑כ☻

⅜≤⌂2.0כ♃ ⇔√ ─Ᵽכ◘⁸ ≤⇔≡╙ ™╢↓≤╙ ⅎ╠╣╢⁹╕√⁸

─ ⌐⅔™≡╙⁸ ꜟⱣכ꜡◓ ⌐ ⇔≡™ↄ↓≤⅜ ⅎ╠╣╢⁹ 

 

4  ITEE─  

(2)≢ ⇔√ ─ ITEE⌐≈™≡ ╩ ∆⁹ 

◄Ⱡ ⌐ ≠⅝◌♃꜡◓⌐ ↕╣≡™╢─│⁸ ≢│⌂ↄ◄Ⱡꜟ◑כ

≢№╢↓≤⅛╠⁸╕∏ ≤◄Ⱡꜟ◑כ ╩ ─☺כ꜠♩☻≥Ᵽכ◘≡™

╩ ╘╢⁹ 

]Ᵽ 420כ◘ ]⁸ 209[W]⁸◄Ⱡꜟ◑כ 0.0016[d ] 

  209[W]/0.0016[W/MTOPS]×1000 131[GTOPS]/  

]42 ☺כ꜠♩☻ ]⁸ 4620[W]⁸◄Ⱡꜟ◑כ 0.025[AAA ] 

4,620[W]/0.025[W/Gbyte]=184,800[Gbyte]/  

Ⱡ♇♩꞉כ◒ ─ │ ◄Ⱡ ≢ ⅜ ≢№╢⁹∕↓≢⁸Ⱡ♇♩꞉כ◒

─ │⁸ⱳכ♩ ≢─ ꞉▬ꜘכ☻Ⱨכ♪≢│ ™ ≢ ╩⅔↓

⌂℮⁹ 

Ⱡ♇♩꞉84 ◒כ[ ]⁸ 145[W]⁸ 1[Gbps]⁸1 №√╡─ⱳכ♩

24 

℮∟ ⱳכ♩│ 10/100 [Mbps] ⁸℮∟ 14ⱳכ♩│ 1 [Gbps]  

  10×0.1[Gbps] 14×1[Gbps] 15[Gbps]/  

↓╣╠─ IT ─ ⌐ ╩ ↑ ╦∑√ ╩ ™≡ ITEE╩ ∆╢↓≤⅜≢

⅝╢⁹ 
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ITEE (7.72[W/GTOPS]×130[GTOPS]×420[ ] 

0.00933[W/Gbyte]×184,800[Gbyte]×42[ ] 

7.14[W/Gbps]×15[Gbps]×84[ ]) 

(209[W]×420[ ] 4,620[W]×42[ ] 145[w]×84[ ]) 

3.98 

 

4.3.5 PUE Power Usage Effectiveness─  

1 ─  

PUE│ 2007 ⌐ ─ ≢№╢ The Green Grid TGG ⅜ ⌐ fi☿♃כ♦√⇔

♃─ ╩ ╢ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁹╢№≢ ╩ ⌐ ∆╢↓≤

⅜≢⅝╢⁹ 

↓↓≢│⁸PUE─ │⁸TGG⅜ ╘╢ⱱ꞉▬♩ⱭכⱤכ ┘ 2011 2 ─

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ⌐ ∆╢ ─ ─ 83⌐ ∆╢⁹↕

╠⌐⁸ ⌐ ⌐ ∆╢ ╩ ♃fi☿♃כ♦ JDCC ─ ≤⇔≡ ╘√⁹ 

PUE│⁸♦כ♃☿fi♃ ─ ◄Ⱡꜟ◑כ╩ IT ─ ◄Ⱡꜟ◑כ

≢ ∫√╙─≢№╢ 4.3-5 ♃fi☿♃כ♦⁹ ⅜ IT ─ ─ ◄Ⱡ

≢כ◑ꜟ ⇔≡™╢⅛╩╖╢ ≢№╢⁹ 

 

PUE = ♦כ♃☿fi♃─ ◄Ⱡꜟ◑כ[kWh] IT ─ ◄Ⱡꜟ◑כ[kWh] 

 

PUE│ ⅜ ↕™╒≥◄Ⱡꜟ◑כ ⅜ ™↓≤╩ ∆⁹ ∏ 1.0 ─ ≤⌂╢⁹

⅜ 1.0⌐ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦≤╒™ │ ™⁹ 
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 ΓHarmonizing Global Metrics for Data Center Energy Efficiency 2011-02-28ò 

 (http://www.greenit-pc.jp/topics/release/pdf/dppe_j_20110228.pdf) 
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ᾐ

ᵀ
Ẑ Ͻ Ҙ
₡
ὤ

᷂Ḣл
Å ρ
Å ρ

Å ρ
Å

ρ
Å

Å

Å ̀

ᶅ

ρ

ᶅ

ᶅ

 

─≢♃fi☿♃כ♦ 4.3-5 PUE─▬ⱷכ☺ 

 

2 כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ─ ≤ ◄Ⱡꜟ◑כ─ ⱳ▬fi♩ 

♃fi☿♃כ♦ ─ ◄Ⱡꜟ◑⁸│כIT ─ ◄Ⱡꜟ◑כ⌐ ⅎ ╛ ⁸

─▬fiⱨꜝ─ ◄Ⱡꜟ◑כ╩ ⌐ ≡ ╗⁹ 

♃fi☿♃כ♦ ⌐⅔↑╢ ◄Ⱡꜟ◑כ♦⁸│כ♃☿fi♃ ≤ ─

─♥ꜞ▫♥כꜚ Utility handoff ≢ ⇔⁸ ≡─◄Ⱡꜟ◑כ (

⁸ ⁸●☻ ╩ ╘≡ ℮ 4.3-6 ⁹╕√⁸ ◄Ⱡꜟ◑כ♁⁸│כ☻◄Ⱡꜟ

כ◑ ◄Ⱡꜟ◑כ╩ ╢ ◄Ⱡꜟ◑כ ╛●☻ ≢ ⇔⁸

kWh ⇔≡ ∆╢⁹ 

 

 

♃fi☿♃כ♦ 4.3-6 ≤ ─ Utility handoff  
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⅜♃fi☿♃כ♦≢ ∆╢ ⌂◄Ⱡꜟ◑כ ≤⇔≡│⁸ᵑ ⅛╠─

╛ᵒ ╛ ⁸ᵓ ⁸ᵔ◖כ☺▼Ⱡ꜠כ◦ꜛfi ─ ⅛╠

─ ⌐⁸ ─ ≤⇔≡─ᵕ●☻⁸ ╩ ≤⇔√Ⱳ▬ꜝ╛⁸

─╠⅛fiꜛ◦כ꜠Ⱡ▼☺כ◖─ ⁸ᵖ ⅛╠─ ⌂≥ ─◄Ⱡꜟ

כ◑ ⅜ →╠╣╢ 4.3-7 ⁹ 

 

Ẑ Ͻ
Ҙ

֞ ρ

ᶅ

₡ ὤ

₡

˗
ᵀ

᷂Ḣл

Ὑ

Ҙ

ὑ

ᶅ

ᶅ
ὑ

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ 4.3-7 ─  

 

PUE ─ ⌐│⁸↓╣╠ ≡─◄Ⱡꜟ◑כ─ ⅜ ≢№╢⁹ ≤∕╣ ─◄Ⱡ

≥כ◑ꜟ ╩ ⇔≡ ∆╢ ⅜№╢√╘⁸◄Ⱡꜟ◑כ─ │[kWh]╩ ∆╢⁹

4.4 ≢ ∆ ╡⁸ ⌐ √ PUE │ ∆╢─≢⁸ ⌐№√∫≡│ ⅜

↕╣╢⁹ ⅜ ⌂╢ PUE ╩ ∆╢ ⌐│⁸ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

─◄Ⱡꜟ◑כ ─[kWh] ⌐│⁸ ◄Ⱡ ⌐ ↕╣╢◄Ⱡꜟ◑כ

╩ kWh⌐ ⇔√╙─╩ ™╢⁹ 

─♃fi☿♃כ♦ ◄Ⱡꜟ◑כ╩ ∆╢ⱳ▬fi♩│⁸ ─♃fi☿♃כ♦⌐

─ ╡ ⁸ ה ─ ⁸ ╛ כ◖

☺▼Ⱡ꜠כ◦ꜛfi ─ ≢─ ≤⇔⁸ ╛ ⌐╟╢꜡☻╩ ⇔⌂™⁹ 

Ⱳ▬ꜝ ⁸ ─◄Ⱡꜟ◑⁸│≡™≈⌐כ∕─ ⅛╠◄Ⱡꜟ◑כ╩

∆╢⁹ 

(3) ≢ ⌂╢◄Ⱡꜟ◑כ ⅜ ∆╢ ─ PUE─ ⁸(4)  (5) ≢ PUE─
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ⱳ▬fi♩⌐≈™≡ ╩ ∆⁹ 

 

3 ↕╣╢ ◄Ⱡꜟ◑כ─ ≤◄Ⱡꜟ◑כ ─ ⅎ ⌐≈™≡ 

 ↕╣╢◄Ⱡꜟ◑⁸│כ ⁸ ( ⁸●☻ ) ┘ ◄Ⱡꜟ◑כ (

─ ─ ≡╩ ≤∆╢⁹ ⌐ ╛ ⌐│ ╛●☻ ╩ ∆╢

⅜ ∆╢↓≤⌐ ⅜ ≢№╢⁹ 

 

כ◑ꜟⱠ◄☻כ♁ ─ ⅎ  

 ◄Ⱡꜟ◑כ│ ≡ ⇔≡ ∆╢↓≤╩ ⌂ ⅎ ≤⇔≡™╢⁹ 

(a)─ kWh ╩ ∆╢─⌐⁸ ─ ╛ ≢╕♃fi☿♃כ♦╠⅛

─ ꜡☻ ╩ ∆╢≤⁸ 3 ☻כ♁ ə ─◄Ⱡꜟ◑כ (ə×a)╩ ⇔≡

™╢⁹↓─ ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄☻כ♁╩≥↓─ ≤™℮⁹↓╣⌐ ⇔≡⁸꜡

☻╩ ⇔⌂™◄Ⱡꜟ◑כ (a) [kWh]╩◘▬♩◄Ⱡꜟ◑כ ≤ ┬⁹ 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦  כ◑ꜟⱠ◄☻כ♁─↓│ ≢ ∆╢↓≤╩ ⌂

ⅎ ≤⇔≡⁸2011 2 ─ ≢ ↕╣≡™╢⁹ 

⁸ ─◄Ⱡꜟ◑כ♦│כ♃☿fi♃≢ כ◑ꜟⱠ◄☻כ♁⅜─╙√⇔ ≤⌂╢⁹

─ ╩ ⇔√(b) [kWh]⅜ ∆╢⁹ 

╕√ ─ ─ ◄Ⱡꜟ◑כ (c) │∕─ ╩ ╢─⌐ ⇔√◄Ⱡꜟ◑כ

─ ☻כ♁ ɚ ╩ ⇔√(ɚ× c) [kWh]⅜ ∆╢⁹ 

 

כ◑ꜟⱠ◄☻כ♁  ≢─ ⌐≈™≡ 

≢כ◑ꜟⱠ◄☻כ♁  ∆╢≤™℮─│ ─ ⅎ ╟╡⁸ ─ ≢ ↕╣╢⁹ 

 ə× (a) + (b) + ɚ× (c) = כ◑ꜟⱠ◄☻כ♁   

 ⁸↓─╕╕⁸ ∆╢≤⁸ ⅜ ≢ ↕╣╢√╘⁸ ⅜╒≤

╪≥╩ ╘╢☿fi♃⁸│≢כ ─╖⅛↑─ ⅜ ⌐⌂╡⁸ ─ TGG─ PUE

╟╡╙ ⅜ ⅝ↄ⌂╢⁹ 

∕↓≢ ─ PUE≤☻◔⁸⌐╘√╢∑╦№╩ꜟכ ─ ─ ─ ⌐

╟∫≡⁸ ╩◘▬♩◄Ⱡꜟ◑כ≤ ⌐⌂╢╟℮ ⇔√⁹ 

    DC─ ◄Ⱡꜟ◑כ  = (a) + (1/ə) x (b) + (ɚ / ə) x (c)  

כ◑ꜟⱠ◄☻כ♁  ≤⇔≡│⁸ ─ ⌐ꜟⱣכ꜡◓╩ ≢ ™╢⁹ 

    * כ◑ꜟⱠ◄☻כ♁─           => 1.0 

    * כ◑ꜟⱠ◄☻כ♁─        1 ə =>  0.35 

    * ◄Ⱡꜟ◑כ כ◑ꜟⱠ◄☻כ♁─ ɚ ə =>       0.40 
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4.3-5 ◄Ⱡꜟ◑כ כ◑ꜟⱠ◄☻כ♁  

◄Ⱡꜟ◑כ כ◑ꜟⱠ◄☻כ♁   

 1.0 

●☻ ●☻⁸ ●☻  0.35 

A ⁸  0.35 

∕─  0.35 

 0.40 

 

╕√⁸ ◄Ⱡꜟ◑כ ☻כ♁╢↑⅔⌐ ─ ≤ ⇔≡⁸IT ─ ◄

Ⱡꜟ◑כ♦│≡™⅔⌐כ♃☿fi♃≢ ⇔√ ─ כ◑ꜟⱠ◄☻כ♁⌂ ╩

∆╢⁹ 

    IT ─ ◄Ⱡꜟ◑כ   

=IT ─◘▬♩◄Ⱡꜟ◑כ×DC ─ כ◑ꜟⱠ◄☻כ♁⌂  

↓↓≢  

DC ─ כ◑ꜟⱠ◄☻כ♁⌂  

= DC≢ ↕╣√ ─ ה ⌐ כ◑ꜟⱠ◄☻כ♁⌂  

DC≢ ↕╣√ ─◘▬♩◄Ⱡꜟ◑כ  

↓╣╠╩ ™⁸ 

PUE =DC─ ◄Ⱡꜟ◑כ / IT ─ ◄Ⱡꜟ◑כ  

≤⌂╢84 

 

4 IT ─ ◄Ⱡꜟ◑כ ─ ⱳ▬fi♩ 

IT ─ ◄Ⱡꜟ◑כ ╩ ∆╢ⱳ▬fi♩│⁸PDU UPS

≢ ∆╢ │⁸UPS≤ IT ─ ─ ꜡☻╩ )≤∆╢ 4.3-8 ⁹IT

≤ ⱳ▬fi♩─ ⌐ ─♄►fi♩ꜝfi☻⅜ ∆╢ ⁸♄►fi♩ꜝfi☻⁸◔כⱩꜟ

─꜡☻ ╩ ∆╢⁹PDU ≢ ≢⅝⌂™ ⁸ ─ ⱳ▬fi♩≢ ⇔

√ ╩●▬♪ꜝ▬fi⌐ ╘╠╣√ ⌐ ∫≡ ⇔≡ PDU ≤∆╢⁹ 

 

 

 
                                                        
84 Harmonizing Global Metrics for Data Center Energy Efficiency 2011-02-28ò 

 (http://www.greenit-pc.jp/topics/release/pdf/dppe_j_20110228.pdf)⌐™ↄ≈⅛─ ⌐≈™≡ PUE─ ⅜

↕╣≡™╢⁹⁸ 

http://www.greenit-pc.jp/topics/release/pdf/dppe_j_20110228.pdf
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4.3-8 IT ─ ◄Ⱡꜟ◑כ─ⱳ▬fi♩ 

 

β ─  

IT ─ ─ kW │⁸ V × A × ≢ ↕╣⁸

kVA V × A ≤│ ⌂╢⁹⇔√⅜∫≡⁸PUE╩ ∆╢⌐№√∫≡│⁸

╙ ∆╢↓≤⅜ ╕⇔™⁹ 

╩ ⇔⌂™≢⁸IT ─ ◄Ⱡꜟ◑כ [kVAh] ╩ ╘√ ⁸IT

─ ◄Ⱡꜟ◑כ⅜ ╟╡ ⅝ↄ⌂╡⁸PUE ─ ≢ ⅝ↄ ⌐⌂╢ ⅜№

╢⁹ 

↓─√╘⁸IT ─ ◄Ⱡꜟ◑כ [kWh] ╩ ∆╢√╘⌐│⁸ [A]×

[V]⅛╠ ∆╢─≢│⌂ↄ⁸ ╙ ⇔√ ⅜ ≢№╢⁹ 

│ PDU ─ IT ─◦☻♥ⱶ ⌐╟∫≡ ⌂╢⅜⁸ ⌐╟╢ │ ↕™

⅜◘fiⱪꜟ─ ≢♃כ♦ ╠╣≡™╢⁹↓─√╘⁸ ⌐ ה ⌐╟∫≡

⇔√ ⌐⁸ ⌐Ɫfi♦▫♃כⱵ♫ꜟ ≢ ⌐ ⇔√ ─ ╩ ↑

╦∑≡⁸IT ─ ◄Ⱡꜟ◑כ ╩ ╘≡╙ ™⁹ ⅜ ה ⌂ │⁸

≤⇔≡ 95 ╩ ™╢↓≤≤∆╢⁹ 
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4.3-6 ◘fiⱪꜟ ╢╟⌐♃כ♦ ─  

Ave Var Max Min 

95.8% 46.6% 100% 64% 

 

5 ♃fi☿♃כ♦─≢♃fi☿♃כ♦ ◄Ⱡꜟ◑כ─ ╘  

ↄ─♦כ♃☿fi♃│⁸♦כ♃☿fi♃ ⱨ꜡▪ │≥♃fi☿♃כ♦⁸≥ ⌂

○ⱨ▫☻ ─ ♃fi☿♃כ♦ ⱨ꜡▪ ⅜ ∆╢ ⌐ ⇔≡™╢⁹↓─

⁸PUE ╩ ∆╢√╘⌐│⁸ ─ ◄Ⱡꜟ◑כ ♃fi☿♃כ♦ ─ ◄

Ⱡꜟ◑כ╙ ╕╣╢ ♃fi☿♃כ♦⁸╠⅛ ⌐ ╦╣√ ◄Ⱡꜟ◑כ─╖╩ ∆

╢ ⅜№╢⁹ 

fi♃≢│⁸☿♃כ♦ ─ ⱨ꜡▪ ♃fi☿♃כ♦⁸╩ ⁸ כ♦

♃☿fi♃ ≤⁸ ─ ⌐ ∆╢↓≤⅜≢⅝╢⁹↓↓≢⁸ ≤│⁸♦

≥♃fi☿♃כ ♃fi☿♃כ♦ ─ ╩ ⁸ ⁸ ∆╢√╘⌐ ╦╣⁸ ≢

⇔≡ ╦╣╢ ⅔╟┘ⱨ꜡▪≢№╢⁹ ⌂ ≤⇔≡│⁸ ─ⱦꜟ

◦☻♥ⱶ⁸☿◐ꜙꜞ♥▫ ⁸ ⱨ꜡▪─ ⁸◄꜠ⱬ⁸כ♃כ ⌂≥⅜ →╠

╣╢⁹╕√⁸ ─⁸ⱱ⁸ꜟכ ⁸♩▬꜠⁸ ─ ⌂≥╙ ∆╢⁹ 

♃fi☿♃כ♦ ⌐ ╦╣√ ◄Ⱡꜟ◑כ♦⁸│כ♃☿fi♃ ≢ ↕╣√◄Ⱡ

⁸≥כ◑ꜟ ≢ ↕╣√◄Ⱡꜟ◑כ╩ ⇔√╙── ≤ ∆╢↓≤⅜≢⅝

╢⁹ ≢ ⇔√◄Ⱡꜟ◑כ♦⁸│≡™≈⌐כ♃☿fi♃ ≢─ ≤ ♦

♃fi☿♃כ ○ⱨ▫☻ ≢─ ⌐ ♃fi☿♃כ♦⁸≡⇔ ≢─

╩ ♃fi☿♃כ♦─╖ ≢─ ◄Ⱡꜟ◑כ⌐ ⅎ╢⁹ 

⌐│⁸ ─ⱪ꜡☿☻≢ ╩ ℮⁹ 

╕∏⁸ ─◄Ⱡꜟ◑כ ♃fi☿♃כ♦⁸╠⅛ ─◄Ⱡꜟ◑כ ≤ ♦

♃fi☿♃כ ─◄Ⱡꜟ◑כ ╩ ⅝⁸ ─◄Ⱡꜟ◑כ ╩ ∆╢⁹

⌐⁸ ─◄Ⱡꜟ◑כ │⁸ ≤∕╣ ─◄Ⱡꜟ◑כ ≢ ∆╢

4.3-9 ⁹ ─ ─ ◄Ⱡꜟ◑כ♦⁸│כ♃☿fi♃ ─ IT ⅔╟┘

─ ≤⁸ ♃fi☿♃כ♦ ○ⱨ▫☻ ─ OA ─ ≤─

≢ ∆╢⁹ ⁸ ⁸ ─ ◄Ⱡꜟ◑כ♦⁸│כ♃☿fi♃

≤ ♃fi☿♃כ♦ ○ⱨ▫☻ ⱱ⁸ꜟכ ⁸♩▬꜠⁸ ⌂≥─

╩ ↄ ─ ≢ ∆╢⁹ 

╩ ∆╢√╘⌐⁸ ≢ ↕╣╢◄Ⱡꜟ◑כ╩ ♃fi☿♃כ♦≡ ─

◄Ⱡꜟ◑כ⌐ ╘≡ ⇔≡╙ ™⁹√∞⇔⁸∕─ ⁸PUE │ ╟╡ ™ ≤⌂

╢⁹ 

─♃fi☿♃כ♦⁸√╕ ─ ≢ PUE╩ ∆╢ │⁸ ⌐ ╦╠∏
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─ ◄Ⱡꜟ◑כ╩ ⇔ ─ ↕╩ ∆╢ ╙№╡℮╢85⁹⇔⅛⇔⁸↓─

⁸ ╩ ⌐ ╣√ PUE≤│ ⅜ ⌂╢↓≤⌐ ⅜ ≢№╢⁹ 

 

ֻ

В

┴ В ֞
ρ
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Å

ρ
Å ̀

ᶅ

ᾐ
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В ρ
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ᾐ
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≥☺כfi♃─▬ⱷ☿♃כ♦ 4.3-9 ◄Ⱡꜟ◑כ─ ╘  

 

6 PUE─  

─♃fi☿♃כ♦ 350,000 [kWh]⁸ ⌐╟╢ 40,000 [kWh]⁸

─√╘─Ⱳ▬ꜝ─ (A ) ╩ 20.3 [kl] ◐꜡ꜞ♇♩ꜟ ⁸IT ─ ╩⁸

30,000 [kWh]≤∆╢ √∞⇔⁸Ⱳ▬ꜝ│ ≡ ⌐ ⁹↓─ ⁸ 

PUE = 350,000[kWh] 40,000[kWh] 20.3[kl]×10,861[kWh/kl] 30,000[kWh] 

= 2.03 

IT ─ כ◑ꜟⱠ◄☻כ♁⌂  = 1.0⁹) 

 

 
                                                        
85

 ΓHarmonizing Global Metrics for Data Center Energy Efficiency 2011-02-28ò 

 (http://www.greenit-pc.jp/topics/release/pdf/dppe_j_20110228.pdf) 
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4.3.6 GEC Green Energy Coefficient ─  

1 ─  

GEC │⁸ ╛ ≢♃fi☿♃כ♦≤⌂ כ♦╩כ◑ꜟfi◄Ⱡכꜞ◓╢∆

♃☿fi♃─ ◄Ⱡꜟ◑כ≢ ∫√ ≢№╢⁹ 

GEC = ♦כ♃☿fi♃─ ≢ [kWh]כ◑ꜟfi◄Ⱡכꜞ◓√╣↕ ♃fi☿♃כ♦

─ ◄Ⱡꜟ◑כ[kWh] 

⁸│כ◑ꜟfi◄Ⱡכꜞ◓⁸≢↓↓ ╛ ⌂≥ ◄Ⱡꜟ◑כ ⅛╠

↕╣√◄Ⱡꜟ◑כ╩ ∆⁹GEC ⅜♃fi☿♃כ♦∟℮─⧵⁸│≢ ⌂ ╩ fiכꜞ◓≈

◄Ⱡꜟ◑כ ╩ ≤∆╢⁹∆⌂╦∟⁸ 

─כ◑ꜟfi◄Ⱡכꜞ◓ ה ⌂ │⁸ כ◑ꜟfi◄Ⱡכꜞ◓─ ≢

↕╣≡™╢ ≤∆╢⁹ 

כ◑ꜟfi◄Ⱡכꜞ◓ ה ╩ ⇔√ ⁸ ╙ ╕╣╢⁹ 

♃fi☿♃כ♦ ה ≢ fiכꜞ◓⁸⇔ ≤⇔≡ ╩ ⌐ ⇔≡™⌂™

◄Ⱡꜟ◑כ╙ ╕╣╢⁹ ≢ ה ∆╢ ⁸ ∆╢ │ ∏⇔╙

⌂™⁹ ≢ ╛ ⌐╟╢ ╩ ℮ ─ ⱳ▬fi♩╩

4.3-10⌐ ⇔√⁹ 

─♃fi☿♃כ♦ ◄Ⱡꜟ◑כ≤ ╦∑╢√╘⁸◄Ⱡꜟ◑כ─ │[kWh]╩ ∆

╢⁹ 

≢№∫≡╙ ─ ─Ⱳ▬ꜝ⌂≥ ⅛╠ ⇔√ ╩ ⇔

√╙─│⁸Ⱳ▬ꜝ ╛ ≤ ⌐כ◑ꜟfi◄Ⱡכꜞ◓⇔⌂╖≥ ╘⌂™⁹ 
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4.3-10 GEC─ ⱳ▬fi♩≤◓ꜞכfi ה ─ ╡ ™ 

 

2 GEC─  

─♃fi☿♃כ♦ 350,000[kWh]⁸ ⌐╟╢ 40,000[kWh]⁸ ─

√╘─Ⱳ▬ꜝ─ (A ) ╩ 20.0[kl] ◐꜡ꜞ♇♩ꜟ ≤∆╢≤ 

 

GEC = 40,000[kWh] (350,000[kWh] 40,000[kWh] 20.3[kl]×10,861[kWh/kl]  

  = 6.6 [%] 

 

4.3.7  4≈─ ─   

4.3.2 כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸│≢ ⱨ꜡כ╩ ⌐ ∆╢↓≤⌐╟╡⁸♦

♃fi☿♃כ ─◄Ⱡꜟ◑כ ╩ ∆╢ ≤⇔≡⁸ITEU, ITEE, PUE, GEC─ 4≈╩

⇔√⁹ 

♃fi☿♃כ♦⁸│⌐ ─◄Ⱡꜟ◑כ │⁸ ─╟℮⌐ ∆↓≤⅜≢⅝╢⁹ 

◄Ⱡꜟ◑כ   

─♃fi☿♃כ♦) = )  ( ─כ◑ꜟfi◄Ⱡכꜞ◓ ) 

─♃fi☿♃כ♦) = ) IT ─ ◄Ⱡꜟ◑כ  

 × IT ─ ◄Ⱡꜟ◑כ ─♃fi☿♃כ♦ ◄Ⱡꜟ◑כ  

 × ─♃fi☿♃כ♦ ◄Ⱡꜟ◑כ ─כ◑ꜟfi◄Ⱡכꜞ◓  

= IT × ⱨ□◦ꜞ♥▫─ × ─כ◑ꜟfi◄Ⱡכꜞ◓  

↓↓≢⁸ 

─ 

◄Ⱡꜟ◑כ  

Ẑ Ͻ
Ҙ

֞ ρ

ᶅ

₡ ὤ

₡

Ὑ

Ҙ

ὑ

ᶅ

ᶅ
ὑ

˗
ᵀ

᷂Ḣл

᷂Ẇ
Ẑ Ͻ
Ҙ
Ҙ

ᵀ ֿ

›ḹ
Пѫ

᷂Ḣл ֿ

ὑ
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IT (IT ⌐╟╢ )/IT ─ ◄Ⱡꜟ◑כ 

ⱨ□◦ꜞ♥▫─ IT ─ ◄Ⱡꜟ◑כ DC─ ◄Ⱡꜟ◑כ(=1/PUE) 

─כ◑ꜟfi◄Ⱡכꜞ◓  DC ─ ◄Ⱡꜟ◑כ ─כ◑ꜟfi◄Ⱡכꜞ◓

 (=1/(1-GEC)) 

↕╠⌐⁸ ⌐ 

IT =(IT ─ ) 

×(IT ─ ) (IT ─ ◄Ⱡꜟ◑כ) 

IT ─ =(IT ─ ◄Ⱡꜟ◑כ) IT ─ ◄Ⱡꜟ◑כ  

⅜⌂╡√≈≤∆╢≤⁸ 

◄Ⱡꜟ◑כ  

=(IT ─ ◄Ⱡꜟ◑כ) IT ─ ◄Ⱡꜟ◑כ  

×(IT ─ ) (IT ─ ◄Ⱡꜟ◑כ) 

 × IT ─ ◄Ⱡꜟ◑כ ─♃fi☿♃כ♦ ◄Ⱡꜟ◑כ  

× ─♃fi☿♃כ♦ ◄Ⱡꜟ◑כ ─כ◑ꜟfi◄Ⱡכꜞ◓  

= ITEU × ITEE × 1 PUE × 1 1 GEC  

≤⌂╢⁹ 

The Green Grid─ IT ⱪ꜡◐◦ ─ ≤⇔≡ fi♃◦☻♥ⱶ☿♃כ♦─

⌐⅔™≡ ITEU×ITEE╩ ⇔√≤↓╤⁸ITEU×ITEE│⁸IT ─ⱪ꜡◐◦≤⇔≡

⅛≈⁸ ─ ⅜ ╣≡™√⁹ ⌐ ─ ⅜ ╣≡™╢ ⅜⁸ ☿♃כ♦─

fi♃≢ ≢⅝╢↓≤╩ ⇔≡™╢ ITEU×ITEE─ ≤ ⅎ╠╣╢⁹ 

↓╣╠─ │⁸ITEU, ITEE, PUE, GEC─ ≈─ ╩ ♃fi☿♃כ♦≡™ ─◄Ⱡ

כ◑ꜟ ╩ ≢⅝╢↓≤╩ ⇔≡™╢⁹ ⌐⁸ ⌐⅔™≡∕╣∙╣─ │ ↑

─ ⌐ ↕╣⁸⅔ ™⌐ ⇔≡™⌂™ ⇔≡™╢ ⁹ 

∆⌂╦∟⁸ITEU, ITEE, PUE, GEC─ 4≈─ │⁸ ⌂ↄ♦כ♃☿fi♃ ─◄Ⱡꜟ

כ◑ ╩ ≢⅝╢ ╖ ╦∑≢№╢↓≤⅜╦⅛╢⁹ 

⅛╠⁸GIPC≢│⁸ITEU, ITEE, PUE, GEC─ 4≈─ ╩ fi♃◄Ⱡ☿♃כ♦⁸≡™

כ◑ꜟ ─ ⌂ ⁸╕√│ ╩ ∆╢↓≤╩ ⇔≡™╢⁹GIPC≢

│⁸↓╣╩ Datacenter Performance Per Energy (DPPE)≤ ╪≢™╢⁹ 

 

4.3.8 ╩ ™√ ⌂◄Ⱡꜟ◑כ  - Holistic Framework - 

╩ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦≡™ ╩ ∆╢└≤≈─ כ♄כ꜠⁸≡⇔≥

⌐♩כꜗ♅ 4 ≈─ ╩ ∆ ╢↑⅔⌐♃fi☿♃כ♦⁸≢≥↓╢∆℮↓⁹╢№⅜ ◄Ⱡ

כ◑ꜟ ─ ╩⁸ ╡ ╖─ ⌐ ∆╢↓≤⅜ ≤⌂╢⁹↓─╟℮⌂ ≢

◄Ⱡꜟ◑כ ─ ─ ╩ ⌐ ∆╢↓≤╩₈Holistic Framework₉≤ ∆╢⁹ 

4≈─ │⁸ ≈ ♃fi☿♃כ♦≢≡ ─◄Ⱡꜟ◑כ ╩ ∆╢╟℮⌐ ↕╣

─♩כꜗ♅כ♄כ꜠⁸╠⅛≥↓╢™≡ ⌐ ╡ ≡≡ ™╢↓≤⅜≢⅝╢⁹4≈─◘Ⱪ
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⅜ ∆ │ ─≤⅔╡≢№╢  

IT ה ─  

IT ה ─Ɫכ♪►▼▪  

─ꜗ♅◒ꜝ♩☻ꜝfiⱨ▬ ה  

fiכꜞ◓ ה ─  

─♩כꜗ♅כ♄כ꜠⌐4.3-11 ╩ ⇔√⁹ 

 

 ITEU

ITEE

PUE

GEC

 

4.3-11 Holistic Framework  ♩כꜗ♅כ♄כ꜠─

 

4.3-11 ⁸≡™⅔⌐♩כꜗ♅כ♄כ꜠─ ─♃fi☿♃כ♦ ╩ ♃fi☿♃כ♦⌂

─╙─≤ ♃fi☿♃כ♦⁸╡╟⌐≥↓╢∆ ─♃fi☿♃כ♦─╣∙╣⧵⁸│ ╩

⇔⁸ ╙ ─ ⅝™ ⌐◄Ⱡꜟ◑כ ─ ╩ ∆╢↓≤⅜ ≤⌂╢⁹

ⅎ┌⁸IT ─Ɫכ♪►▼▪─ ⅜ ≥♃fi☿♃כ♦⌂ ⇔≡ ⇔ↄ ™

⌐│⁸IT ─ ⅜◄Ⱡꜟ◑כ ─ ⌂○ⱪ◦ꜛfi≤⌂╡℮╢⁹↓─╟℮⌂

≤⇔≡│⁸ ─╟℮⌂╙─⅜ ⅎ╠╣╢⁹ 

IT ה ─  

IT ה ─  

ꜗ♅◒ꜝ♩☻ꜝfiⱨ▬ ה ╛ ─  

─כ◑ꜟⱠ◄ ה  

 

▪ꜞ♥▬ꜝ◒─╘√─♃fi☿♃כ♦⌂fiכꜞ◓ 4.3.9  

DPPE│⁸♦כ♃☿fi♃─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ ≢№╢⁹ ≢⁸≥─╟

℮⌂ ⅜◄Ⱡꜟ◑כ ⌐ ⅛╩ ∆↓≤╙⁸◄Ⱡꜟ◑כ ─ fi☿♃כ♦™

♃ ⌐≤∫≡ fiכꜞ◓⁸≢↓⧵⁹╢№≢ IT ♃כ♦⌂fiכꜞ◓⁸₈│≢

☿fi♃─√╘─◒ꜝ▬♥ꜞ▪₉≤⇔≡⁸◄Ⱡꜟ◑כ ⌐ ↑√ ╩ ⌐≤

╡╕≤╘√ 4.3-12⌐ ╩ ⇔√ ⁹ ꜞ◓הfiכꜞ◓⁸│≡∫√№⌐╘≥╕╡≥─

♇♪─ⱱ꞉▬♩ⱭכⱤכ ─ ╩ ⌐∆╢≤ ⌐WGⱷfiⱣכ─ ╩ ⇔√⁹ 
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◒ꜝ▬♥ꜞ▪│⁸DPPE≤∕─ 4≈─ ╡ ╖⌐ ↑╠╣√ ≢ ⅜╕≤╘╠╣

≡™╢ 4.3-13 ⁹ │⁸╕∏◄Ⱡꜟ◑כ ─ ⅜ ═╠╣⁸↓─ ≢ DPPE

⅜ ↕╣≡™╢⁹ ™≡◄Ⱡꜟ◑כ ⌐ ↑√ ⅜⁸DPPE─◘Ⱪ ⌐ ™⁸

IT ⁸ⱨ□◦ꜞ♥▫⁸ ⁸ ◄Ⱡꜟ◑כ ⌐ ↕╣≡≤╡╕≤╘╠╣≡™

╢⁹ 

╕√⁸◒ꜝ▬♥ꜞ▪≢│⁸ ⌐ ⅜♅▼♇◒ꜞ☻♩≤⇔≡ ↕╣⁸ ╤─

⌐∕╣╠─ ⅜ ─♃fi☿♃כ♦≢♩☻ꜞ◒♇▼♅∏╕⁹╢™≡╣↕

╩ ⇔⁸∕─ ⌂ ⌐≈™≡ ╩ ∆╢↓≤⅜≢⅝╢ ≤⌂∫≡™╢

4.3-14 ⁹ 

◒ꜝ▬♥ꜞ▪─ │⁸ ╩ ─↓≤⁹ 

 

fi♃─√╘─◒ꜝ▬♥ꜞ▪₉☿♃כ♦⌂fiכꜞ◓₈ 4.3-12  

 

 

1. ..................................................................................................................................................................4 

2. ......................................................................................................................................................6 

3. .............................................................................................................................................................8 

3.1. ....................................................................................................................................................................8 

3.2. IT ...............................................................................................................................................................8 

3.3. ......................................................................................................................9 

3.4. .........................................................................................................9 

3.5. ...............................................................................................................................10 

3.6. ..................................................11 

4. .............................................................................................................................................11 

4.1. .................................................................................................................................................................11 

4.2. IT ............................................................................................................................................................14 

4.3. .....................................................................................................16 

4.4. ..............................................................................................................17 

4.5. ...............................................................................................................................18 

4.6. ..................................................25 

5. ...................................................................................................27 

6. ........................................................................................................................................................................27 

...........................................................................................................................................................................28 
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4.3-13 ◒ꜝ▬♥ꜞ▪⌐ ╡ →╠╣√ ⌂  

 

 

1.1.  

 

 

 

  

 

1 DPPE GIPC-DC  X   

  ¶ DPPE  

¶ ITEU  

¶ ITEE IT  

¶ DCiE  ( 2 ) 

¶ GEC  

¶  

   

2 DCiE (= 1/PUE) TGG-WP#  X   

  ¶ TGG-WP#6  

¶ IT TGG-WP#6  

¶ 1 2 3 TGG-WP#14  

¶ 

TGG-WP#14  

¶ TGG-WP#14  

   

 

1.1.  

 

1.1.1. DPPE GIPC-DC  

Å  

 

  

  

  

  

Å  DPPE

 

Å ITEU IT  

Å ITEE IT  

Å DCiE  DCiE(=1/PUE) TGG  

Å GEC  

Å  

 GIPC WG2  

Å ITEU IT  

Å T

 

Å ITEE IT  

Å IT

IT

 

Å DCiE  

Å 

 

Å TGG DCiE = 1/PUE  

Å GEC  

Å 

 

Å  

Å 

 

 

4.3-14 ♅▼♇◒ꜞ☻♩≤ ─  

 

ÅDPPE GIPC / DCiE(=1/PUE)

IT
Å / / Verizon

Å
Å
Å
Å
Å

Å /

Å
ÅIT
ÅIT
Å /

Å

Å / /

Å
Å

Å
Å
Å UPS

Å

ÅDPPE GIPC / DCiE(=1/PUE)

IT
Å / / Verizon

Å
Å
Å
Å
Å

Å /

Å
ÅIT
ÅIT
Å /

Å

Å / /

Å
Å

Å
Å
Å UPS

Å
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4.4 √⌂ DPPE╩ ⇔√ ⱪ꜡☺▼◒♩ 

 

─♃fi☿♃כ♦ ◄Ⱡ ─ ─ כ◑ꜟfi♃⌐⅔↑╢◄Ⱡ☿♃כ♦┘╟⅔⁸

─ ─ ╩ ⌐⁸2010 ⅔╟┘2011 כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸⌐ ─

ⱪ꜡☺▼◒♩╩ ⇔√⁹2010 ⌐│⁸ ♃fi☿♃כ♦─ 20 ⁸⅔╟┘

♃fi☿♃כ♦─ 2 ⌐↔ ™√∞⅝⁸2010 7 ⅛╠ 1 ╕≢─ 7ﬞ ─

≢DPPE─ ╩ ⇔√⁹2011 ⌐│⁸ ♃fi☿♃כ♦─ 15 ⁸⅔╟┘

♃fi☿♃כ♦─ 2 ◦fi●ⱳ⁸ꜟכⱬ♩♫ⱶ ⌐↔ ╩™√∞⅝⁸ ≢│ 2011

8 ⅛╠ 1 ╕≢─ 6ﬞ ⁸ 2 │ 9 ─ 1 ⌐≈™≡ ╩ ∫√⁹ 

⌐⁸2011 ╩ ⌐⁸ ⱪ꜡☺▼◒♩─ ⅔╟┘ ╩ ╡╕≤╘√⁹ 

 

4.4.1 ⱪ꜡☺▼◒♩─  

2010 ⌐│⁸ ♃fi☿♃כ♦─ 20 ⅜ ∆╢ ─♃fi☿♃כ♦25 ⌐╟

╡⁸2010 7 ⅛╠ 1 ╕≢─ 7ﬞ ⁸PUE⁸GEC⁸ITEU⁸ITEE⅔╟┘ DPPE─ 5≈─

⌐ ♃כ♦⌂ ─ ⌂≥ ─ ╩ ∫√⁹⌂⅔⁸ │ 7 9 ─

3 ﬞ ╩ ⇔≡™√⅜⁸ │ ⌐ ⅜ ⅛∫√↓≤╛⁸ ─ ╩

⌐⁸ ⌐╠↕fi♃⌐│⁸☿♃כ♦⌂ ⇔≡ ╩ ⇔≡™√∞™√⁹ 

2011 ⌐│⁸ ♃fi☿♃כ♦─ 15 ⅜ ╕√│ ∆╢ ♃fi☿♃כ♦20

─ ⌐╟╡⁸2011 8 ⅛╠ 1 ╕≢─ 6ﬞ ⁸PUE⁸GEC⁸ITEU⁸ITEE─ 4≈

─ ⌐ ♃כ♦⌂ ─ ⌂≥ ─ ╩ ∫√⁹ ⌐№√∫≡│⁸2010

⌐ ↕╣√₈DPPE ●▬♪ꜝ▬fi₉⌐ ∆╢↓≤≤⇔⁸ ♃fi☿♃כ♦

╩ ≤⇔√ ╩ ⌐ ⇔√⁹ 

ⱪ꜡☺▼◒♩─ ╩ 4.4-1⌐ ≡∫╟⌐♃fi☿♃כ♦⁹∆ כ♦⌂

♃⅜ ♃fi☿♃כ♦⁸≥↓╢⌂ ─ ─ ⌂≥⌐╟╡ ╩♃כ♦╙⇔∏ ≢⅝

⌂⅛∫√√╘⁸ ╛ ⌐╟∫≡ ♃כ♦√⅝≢ │ ⌂∫≡™╢⁹ 



 

141 

 

4.4-1 ⱪ꜡☺▼◒♩─ ─  

ₒ2010 ₓ 

ủ     20  

ủ ♃fi☿♃כ♦ ♃fi☿♃כ♦25  ⁸○ⱨ▫☻ ⁸  

ủ      2010 7 2011 1  

ủ ─♃fi☿♃כ♦  

ה   ♃fi☿♃כ♦  

ה ה 2 ⁸ 11 ⁸ ה ה 2 ⁸ 

ה ה ה 3 ⁸ 7  

♃fi☿♃כ♦ה    1988 2009  

ה         64 145,201  

Ᵽכ◘ה      11 16,500  

 

ủ ♃כ♦  

 7  8  9  10  11  12  1  

PUE 21 23 22 6 7 5 5 

GEC 4 4 4 1 1 0 0 

ITEU 9 11 11 5 5 3 3 

ITEE 7 8 8 1 1 1 1 

DPPE 6 7 7 1 1 1 1 
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ₒ2011 ₓ 

ủ     15 ⁸ 2  

ủ ♃fi☿♃כ♦ fi♃⁸☿♃כ♦20   ♃fi☿♃כ♦2

ủ      2011 8 2012 1  

ủ ─♃fi☿♃כ♦  

ה   ♃fi☿♃כ♦  

ה ה 3 ⁸ 15 ⁸ ה ה 0 ⁸ 

ה ה ה 2 ⁸ 2  

♃fi☿♃כ♦ה    1985 2010  

ה         800 145,000  

Ᵽכ◘ה      10 16,500  

 

ủ ♃כ♦  

 8  9  10  11  12  1  

PUE 19 19(2) 18 18 17 16 

GEC 19 19(2) 18 19 18 16 

ITEU 16 16(2) 15 16 15 16 

ITEE 11 11(2) 10 11 11 11 

β◌♇◖ │ ♃fi☿♃כ♦─  

 

 

4.4.2 2011  

1 PUE 

ⱪ꜡☺▼◒♩⌐⅔↑╢ 2011 8 ⅛╠ 2012 1 ╕≢─ ─ PUE │⁸

≢ 1.70 1.85≢№∫√⁹ ─ │ 2.34⁸ │ 1.41≢№╡⁸ ⌂ ╩

≢⅝√≤ ⅎ╠╣╢ 4.4-1 ⁹ 

╕√⁸ ⌐⅔↑╢ PUE │⁸◦fi●ⱳכꜟ⅜ 2.30⁸ⱬ♩♫ⱶ⅜ 2.02≢№∫√⁹ 
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0

1

2

3

4

5

6

7

8

9

- 1.2 1.2 - 1.4 1.4 - 1.6 1.6 - 1.8 1.8 - 2.0 2.0 - 2.2 2.2 - 2.4 2.4 -
PUE

 

  
8  

(n=19) 

9  

(n=19) 

10  

(n=18) 

11  

(n=18) 

12  

(n=17) 

1  

(n=16) 

  1.85 1.79 1.75 1.71 1.70 1.70 

 1.43 1.41 1.45 1.44 1.42 1.42 

 2.34 2.15 2.28 2.09 2.26 2.05 

4.4-1 PUE─  

 

─ PUE ─ ╩ ╢≤⁸ ─ ≤ ⌐⁸ ⌐ ─ ™ 8

─ PUE ⅜ ╙ ⅝ↄ⁸9 │ PUE ⅜ ↕ↄ⌂╢ ⅜ ╠╣√⁹ 4.4-2 ⁹ 

 

 

ѝ2.30 ◦fi●ⱳכꜟ  

ѝ2.02 ⱬ♩♫ⱶ  
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1.00

1.20

1.40

1.60

1.80

2.00

2.20

2.40

2.60

P
U

E

PUE

 

4.4-2 PUE─ ה ה  

 

♃fi☿♃כ♦ ≤ PUE ≤─ ╩ ╢≤⁸ 5 ⌐ ☿♃כ♦√╣↕

fi♃─ PUE ⅜ ↄ⁸ ≤≤╙⌐ PUE⅜ ⇔≡™╢⁹ ⁸ ⇔≡⅛╠ 20

─♃fi☿♃כ♦─ PUE╙ ↄ⌂∫≡™╢⁹↓╣╠│ ⇔√ ─ ╣ ⅎ

─ ⅜ ⅎ╠╣⁸ ≤⇔≡─◄Ⱡꜟ◑כ ⅜ ↕╣≡™╢╟℮∆⅜ ⅛╢

4.4-3 ⁹ 

 

1.00

1.20

1.40

1.60

1.80

2.00

2.20

2.40

2.60

0 5 10 15 20 25 30

P
U

E

DC

DC PUE 8 1
PUE

PUE

PUE 10

PUE 11

PUE 12

PUE 1

 

♃fi☿♃כ♦ 4.4-3 ≤ PUE  
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↕╠⌐⁸ ─ ═ Ᵽכ◘⁸ ≤ PUE ≤─ ⌐≈™≡╙ ╩ ∫√≤

↓╤⁸PUE ─ fi♃│⁸☿♃כ♦™ ⌂≤↓╤⌐ ™ ⅜ ╠╣√⁹№╢

─ ─♃fi☿♃כ♦╢№─ ⅜⁸◄Ⱡꜟ◑כ ⅜ ™≤™℮ ⅜ ╠╣√

4.4-4 ⁹ 

 

1.20

1.40

1.60

1.80

2.00

2.20

2.40

2.60

0 5,000 10,000 15,000 20,000 25,000 30,000

P
U

E

PUE 8 1 PUE

PUE

PUE 10

PUE 11

PUE 12

PUE 1

 

4.4-4 ─ ═ ≤ PUE  

 

─ ≤─  

PUE ⌐≈™≡ ─ 3ﬞ ─ ≤─ ╩ ∫√≤↓╤⁸2011 ─ PUE

─ ⌐│ ⌐ ™ ⅜╖╠╣╢⁹ 4.4-2⁸ 4.4-5 ⁹ 
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4.4-2 PUE─ ה ה ─  

 
2010  2011  

 

8  1.93 1.84 

9  1.84 1.78 

10  1.82 1.75 

 

8  1.22 1.43 

9  1.18 1.41 

10  1.76 1.45 

 

8  2.69 2.34 

9  2.22 2.15 

10  1.97 2.28 

 

0

1

2

3

4

5

6

7

8

- 1.2 1.2 - 1.4 1.4 - 1.6 1.6 - 1.8 1.8 - 2.0 2.0 - 2.2 2.2 - 2.4 2.4 -

(

PUE8

2010

2011

0

1

2

3

4

5

6

7

8

- 1.2 1.2 - 1.4 1.4 - 1.6 1.6 - 1.8 1.8 - 2.0 2.0 - 2.2 2.2 - 2.4 2.4 -

(

PUE9

2010

2011

0

1

2

3

4

5

6

7

- 1.2 1.2 - 1.4 1.4 - 1.6 1.6 - 1.8 1.8 - 2.0 2.0 - 2.2 2.2 - 2.4 2.4 -

(

PUE10

2010

2011

 

4.4-5 PUE─  

 

↓─ ╩ ∆╢√╘⌐⁸ ≤ ╩ ╩♃fi☿♃כ♦⌂ ⌐⁸

⅔╟┘ ─ PUEה ─ ╩ ∫√⁹ 4.4-3│ ⅔╟┘ PUE ≢№╢⁹ 



 

147 

♃fi☿♃כ♦ 4.4-3 ─ PUE─ ◌♇◖ │ ─  

♃fi☿♃כ♦  8  9  10  11  12  1   

♃fi☿♃כ♦

A 

כ♁♩►▪

◦fi◓  

2011  
1.81 

(27.1) 

1.79 

(24.9) 

1.72 

(19.2) 

1.71 

(14.8) 

1.63 

(7.5) 

1.60 

(4.8) 
1.71 

2010  
1.93 

(28.6) 

1.89 

(24.7) 

1.81 

(18.6) 

1.73 

(13.4) 

1.70 

(9.9) 

1.64 

(5.3) 
1.78 

♃fi☿♃כ♦

B 

DC  

2011  
1.78 

(27.5) 

1.77 

(25.1) 

1.70 

(19.5) 

1.70 

(14.9) 

1.69 

(7.5) 

1.67 

(4.8) 
1.72 

2010  
1.89 

(29.6) 

1.84 

(25.1) 

1.77 

(18.9) 

1.69 

(13.5) 

1.76 

(9.9) 

1.77 

(5.1) 
1.79 

♃fi☿♃כ♦

C 

כ♁♩►▪

◦fi◓  

2011  
1.94 

(27.1) 

1.91 

(24.9) 

1.87 

(19.2) 

1.85 

(14.8) 

1.84 

(7.5) 

1.84 

(4.8) 
1.88 

2010  
2.06 

(28.6) 

2.01 

(24.7) 

1.97 

(18.6) 

1.90 

(13.4) 

1.89 

(9.9) 

1.88 

(5.3) 
1.95 

♃fi☿♃כ♦

D 

SIer  

2011  
2.15 

(26.7) 

1.95 

(23.0) 

1.87 

(15.4) 

1.83*  

(10.9) 

1.85*  

(3.2) 
 1.99 

2010  
1.97 

(26.2) 

2.00 

(28.8) 

1.82 

(16.7) 
   1.93 

*2010 ⁸╘√™⌂⅜♃כ♦─ ⌐│ ╘≡™⌂™⁹ 

 

╩♃כ♦─╠╣↓ PUE ─ XY ⌐ⱪ꜡♇♩⇔⁸∕╣∙╣─ ╩ ⇔

√≤↓╤⁸ ≤ ⇔≡ ─ ─ ⅜⁸ ⅝⅜ ↕ↄ⌂∫√⁹≈╕╡

─ ⌐ ⇔≡ PUE─ ⅜ ↕™↓≤╩ ⇔≡™╢ 4.4-6 ⁹↓─ │⁸

│ ⌂ ◐ꜗfiⱭכfi⅜№∫√ ╙ ╘⁸◄Ⱡꜟ◑כ ─ ⅜ ╪∞↓≤

╩ ⇔≡™╢⁹ 
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1.6

1.7

1.8

1.9

2.0

2.1

2.2

0 5 10 15 20 25 30 35

P
U

E
2011

2010

(2011)

(2010)

 

4.4-6 PUE─  

 

2 GEC 

GEC│⁸♦כ♃☿fi♃─ ◄Ⱡꜟ◑כ─ ♃fi☿♃כ♦⁸ ─ ≢ ↕╣≡

≢♃fi☿♃כ♦ ↕╣√ ◄Ⱡꜟ◑כ─ ╩ ∆⁹ 

─ ≢│⁸5 ♃fi☿♃כ♦─≈ 4 ≡™⅔⌐♃fi☿♃כ♦─≈ ⌐╟╢

⅜ ╦╣≡™√ 1 ─♃fi☿♃כ♦ │ ⁹ ╢↑⅔⌐♃fi☿♃כ♦ ◄Ⱡꜟ

─כ◑ ⁸ ─ ◄Ⱡꜟ◑⁸כ⅔╟┘ ─ GEC ╩ 4.4-4⌐ ∆⁹ 

 

♃fi☿♃כ♦ 4.4-4 GEC  

 
fi☿♃כ♦

♃ A 

fi☿♃כ♦

♃ B 

fi☿♃כ♦

♃ C 

fi☿♃כ♦

♃ D 

fi☿♃כ♦

♃ E 

─ ה

 

fi☿♃כ♦

♃  

fi☿♃כ♦

♃  

fi☿♃כ♦

♃  

fi☿♃כ♦

♃  

fi☿♃כ♦

♃  

◄Ⱡꜟ◑כ

 
   ( )  

GEC  0.00336 0.000131 0.002057 0.003047 0.001937 

 

fi♃⌐⅔™≡╙⁸☿♃כ♦─╣∏™ ↕╣╢◄Ⱡꜟ◑כ ≤ ⇔≡ GEC │ ⌐

↕ↄ⁸ ╙GEC─ ♃fi☿♃כ♦™⅝ A⌐⅔™≡╙ ◄Ⱡꜟ◑כ─ 0.34 ≢№╢⁹

⇔√⅜∫≡ ╢↑⅔⌐♃fi☿♃כ♦⁸│≡™⅔⌐ ≤⇔≡─ ⌂ │⁸╕∞

╦∏⅛≢№╢⁹ 

 

PUE  
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3 ITEE 

ITEE│⁸◦☻♥ⱶ─ ⌐ ∆╢◦☻♥ⱶ─ ─ ╩ ⇔⁸

№√╡─ ⅜ ™╒≥⁸ITEE │ ⅝ↄ⌂╢⁹ITEE─ │ ⌡ 1.00 4.42≢№

╢⁹ 

─ⱪ꜡☺▼◒♩≢ ITEE╩ fi♃│⁸☿♃כ♦√⅝≢ 11ﬞ ⁸ 2ﬞ ≢

№∫√⁹ 4.4-5≢│⁸2012 1 ─ ╩ ⇔√⁹ITEE│⁸ ─ ╣ ⅎ ⅜ ⇔

⌂™ ╡│ ⇔⌂™⁹ 

│ 0.16 3.95 ≤⅛⌂╡ ™ ≤⌂∫√⁹3 יִ ≡™⅔⌐♃fi☿♃כ♦─

ITEE ⅜ 1.0╩ ∫≡™√⁹╕√⁸ ≤⇔≡⁸ ─♃fi☿♃כ♦ IT Ᵽ⁸כ◘

◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻ ─ ITEE⌐≈™≡╙ ⇔√⁹IT ─ ITEE│⁸

╢↑⅔⌐♃fi☿♃כ♦ ─ ה╖ ╖─ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

 

4.4-5 ◦☻♥ⱶ ITEE  

◦☻♥ⱶ  
ITEE 

1  

ITEE  
DC 

 Ᵽכ◘ *
☻♩꜠

 ☺כ

Ⱡ♇♩

꞉כ◒ 

◦☻♥ⱶ 1 1.53 1.24 2.17 1.55 2005  

◦☻♥ⱶ 2  0.74 0.63 1.99 1.21 2005  

ⱶ 2.17 1.38 4.90 2.00 2005♥☻◦ה◓fiꜞכ▫♦  

◦☻♥ⱶ 2.27 2.15 6.09 0.41 2005  

ASP◦☻♥ⱶ 1.42 1.64 3.01 0.10 2000  

◒ꜝ►♪◦☻♥ⱶ 2.61 3.77 4.02 1.60  

IDC ◦☻♥ⱶ 1.18 2.29 - 0.35 2000  

◦☻♥ⱶ 1.41 1.44 1.39 0.95 1980  

ⱱ☻♥▫fi◓ 3.95 3.93 4.09 3.65 2005  

 0.16 0.00 - 1.28 2005  

 0.55 0.01 3.46 4.74 1990  

 1.64 1.68 3.46 1.62 
 

◦fi●ⱳכꜟ 9  1.64 
    

ⱬ♩♫ⱶ 9  1.16 
    

*1 × Ᵽכ◘ ☺כ꜠♩☻ Ⱡ♇♩꞉כ◒ ÷ Ᵽכ◘ כ꜠♩☻

☺ Ⱡ♇♩꞉כ◒  

*2 PUE─ⱪ꜡ⱨ□▬ꜟ╟╡  



 

150 

4 ITEU 

ITEU│⁸◦☻♥ⱶ─ ⌐ ∆╢◦☻♥ⱶ─ ◄Ⱡꜟ◑כ─

╩ ∆⁹ITEU─ │ ⌡ 0.2 0.8≢№╢⁹ 

─ ≢ ITEU╩ │♃fi☿♃כ♦√⅝≢ 16ﬞ ⁸ 2ﬞ ≢№∫√⁹2010

7 2011 1 ─ ⌐⅔↑╢ ITEU │⁸ ≢ 0.41 0.48⁸ ⅜ 0.58⁸

⅜ 0.26≢№╡⁸∆═≡⌐≈™≡ ITEU ─ ⌐ ╕∫√⁹ 

ITEU ♃fi☿♃כ♦⁸│ ─ ─ ™╩ ♃fi☿♃כ♦⁸╡№≢─╙√⇔

─ ≢ ─ │№∫√⅜⁸ ─ ≡™⅔⌐♃fi☿fi♃כ♦─≤╪≥╒⁸│≢

⅝⌂ │⌂⅛∫√ 4.4-6 ⁹ 

 

4.4-6 ◦☻♥ⱶ ─ ITEU  

◦☻♥ⱶ   DC * 

◦☻♥ⱶ 1 0.50 2005  

◦☻♥ⱶ 2  0.47 2005  

ⱶ 0.41 2005♥☻◦ה◓fiꜞכ▫♦  

◦☻♥ⱶ 0.51 2005  

ASP◦☻♥ⱶ 0.48 2000  

◒ꜝ►♪◦☻♥ⱶ 0.42  

IDC ◦☻♥ⱶ 0.37 2000  

◦☻♥ⱶ 0.31 1980  

◓fi◦כ♁♩►▪ ◦☻♥ⱶ 1 0.46 2010  

◓fi◦כ♁♩►▪ ◦☻♥ⱶ 2 0.44 2000  

Ɫ►☺fi◓ 0.38 2000  

ⱱ☻♥▫fi◓ 0.43 2005  

ITEU 1 0.41 1995  

ITEU 2 0.47 2005  

1 0.46 2005  

2 0.60 1990  

 0.44  

◦fi●ⱳ0.74 ꜟכ  

ⱬ♩♫ⱶ 0.25  

*PUE─ⱪ꜡ⱨ□▬ꜟ╟╡  
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fi♃─◦☻♥ⱶ☿♃כ♦ ┘ ITEU ╩ 3-9⌐ Ᵽכ◘⁹√⇔ ─

─ │⁸ ─ ╟╡╙ ╩ √ ≤⌂∫≡™╢√╘⁸ITEU─ ╩∕─

╕╕ ≤╖⌂∆↓≤│≢⅝⌂™⁹↓╣╕≢─ ⅛╠ ╢≤⁸ ⌡ ITEU=0.45

⅜ ⁸ITEU=0.6 ⅜ ─ ≤⌂╡∕℮≢№╢⁹ 

⌂⅔⁸ ─ │≡™≈⌐♃כ♦2 ⅜ ⌂╢√╘⁸ ≤⇔≡ ⇔√⁹ 

 

4.4.3 ⌂ Holistic Framework ─  

3.2 ≢│ ◘Ⱪ ─ ⌐ ⇔≡ ╩ ⇔√⁹ ⌐⁸ ≈─◘Ⱪ ╩

⌂ (Holistic Framework) ╩ ™≡ ⌐ כ◑ꜟfi♃↔≤⌐◄Ⱡ☿♃כ♦⁸⇔

─ ╩ ∆╢ ⌐≈™≡⁸ ╩ ™≡ ∆⁹ 

 

1 Ɫכ♪►▼▪ ⌐╟╢ ⅜ ♃fi☿♃כ♦⌂  

≡™≈⌐♃fi☿♃כ♦╢№⁸│4.4-7 4≈─ ╩☻Ɽ▬♄כꜗ♅כ♩≢ ⇔√╙─≢

№╢⁹ ™ ─♃fi☿♃כ♦⅜ ⁸ ⅜ ⱪ꜡☺▼◒♩ ─ ╩ ∆⁹ 

≥fi♃≢│⁸ITEU☿♃כ♦─ PUE─ ⅜ ≤ ═≡ ™─⌐ ⇔⁸ITEE─ │

╟╡ ⅜♃fi☿♃כ♦─↓⁸│≥↓─↓⁹™ ≢│ ™ ≢№╢─⌐ ⇔⁸IT

⅜ ↄ⌂∫≡™╢ ╩ │≢♃fi☿♃כ♦─↓⁸≢↓⧵⁹╢™≡⇔ IT ─

╣ ⅎ⅜ ─ ⌂ ≤ ⅎ╠╣╢⁹ 

 

0.0

0.2

0.4

0.6

0.8

1.0
ITEU

ITEE

PUE

GEC 5.0

4.0

3.0

2.0

1.0

0.0

1.0  2.0  3.0  4.0  5.0
0.005     0.003

ITEU =0.42

ITEE = 0.48

PUE =1.76 

GEC

= 0.00

Data Center A

 

4.4-7 Holistic Framework ─☻Ɽ▬♄כꜗ♅כ♩ ♃fi☿♃כ♦ A  

 

2 ─ ⅜ ♃fi☿♃כ♦⌂  

⌐⁸ 4.4-8⌐ ♃fi☿♃כ♦√⇔ B│⁸♦כ♃☿fi♃ A ≤│ ⌐⁸ITEE≤ PUE─

⅜╟™─⌐ ⇔ ITEU ─ ⅜ ™⁹ITEU ─ ─♃fi☿♃כ♦│ ⅜ ⌐ ∆╢√╘
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≢♃fi☿♃כ♦─≡√⇔ⱪfiכ○⁸──╙™⌂⅝≢│ IT ⅜ ─№╢ ⌐⌂∫

≡™╢ ⅜ ⅎ╠╣╢⁹∕─╟℮⌂ ─♃fi☿♃כ♦⁸│⌐ ⅜ ∆╢≤≤

╙⌐ ITEU ╙ ⇔≡™ↄ≤ ⅎ╠╣╢⁹ 

 

0.0

0.2

0.4

0.6

0.8

1.0
ITEU

ITEE

PUE

GEC 5.0

4.0

3.0

2.0

1.0

0.0

1.0  2.0  3.0  4.0  5.0
0.005     0.003

ITEU =0.37

ITEE 

= 2.17

PUE = 1.60

GEC

=0.00

Data Center B

 

4.4-8 Holistic Framework ─☻Ɽ▬♄כꜗ♅כ♩ ♃fi☿♃כ♦ B  

 

3 Ɫ⁸♪כ ⌐  ♃fi☿♃כ♦√╣↕

↕╠⌐⁸ 4.4-9⌐│⁸ITEU⁸ITEE⁸PUE ≡⅜ ⌂ ╩ ╩♃fi☿♃כ♦∆ ⇔√⁹

│♃fi☿♃כ♦─↓ ⌐ IT ─Ɫכ♪ ⁸ ⁸▬fiⱨꜝ ─ ≡≢╟™ ╩ ⇔

≡™╢⁹ ⅜כ◑ꜟfi◄Ⱡכꜞ◓ ≢№╢↓≤⅛╠⁸↕╠⌂╢ ≤⇔≡◓ꜞ

─כ◑ꜟfi◄Ⱡכ ⅜ ⅎ╠╣╢⁹ 
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0.0

0.2

0.4

0.6

0.8

1.0
ITEU

ITEE

PUE

GEC 5.0

4.0

3.0

2.0

1.0

0.0

1.0  2.0  3.0  4.0  5.0
0.005     0.003

Data Center C

ITEU = 0.52

ITEE = 2.27

PUE =1.63 

GEC

= 0.00 

 

4.4-9 Holistic Framework─☻Ɽ▬♄כꜗ♅כ♩ ♃fi☿♃כ♦ C  

 

4 ◄Ⱡꜟ◑כ ─  

⌐⁸2 ─ ╩ ═√ ╩ 4.4-10⌐ ⇔√⁹ 

2010 ≤ 2011 ╩ ∆╢≤⁸ITEE─ ⅜ ⅝ↄ ╦╠⌂™─⌐ ⇔≡⁸ITEU─ ≤

PUE─ ⅜ ⇔≡™╢⁹↓─ │⁸IT ─Ɫכ♪►▼▪─ ⅜ ↕╣≡™╢─

⌐ ⅎ⁸ⱨ□◦ꜞ♥▫⁸IT ─ ≢↕╠⌐ ─ ⅜ ╪≢™╢↓≤╩ ⇔≡

™╢⁹ 

↓─╟℮⌐⁸Holistic Framework╩ ─♃fi☿♃כ♦⁸≢≥↓╢∆ ⅜≥─╟

℮⌐ ≤⇔≡ ╣≡™╢⅛╩ ∆╢↓≤⅜ ≤⌂╢⁹ 



 

154 

0.0

0.2

0.4

0.6

0.8

1.0
ITEU

ITEE

PUE

GEC 5.0

4.0

3.0

2.0

1.0

0.0

1.0  2.0  3.0  4.0  5.0
0.005     0.003 5.0

4.0

3.0

2.0

1.0

0.0

1.0  2.0  3.0  4.0  5.0
0.005     0.003

Data Center D 

- Comparison between FY2011 and FY2010 -

Green: FY2010 (Sep)     , Blue: FY2011 (Sep)
 

4.4-10 Holistic Framework ─☻Ɽ▬♄כꜗ♅כ♩ ♃fi☿♃כ♦ D  

 

4.5 ⌐╟╢ Ɫכ♀▬♫⸗כ◦ꜛfi─ ╡ ╖ 

4.5.1 ↓╣╕≢─  

 

─♃fi☿♃כ♦ ⌐≈™≡⁸ ╩│⅛╢√╘⁸ GIPC ⅔╟┘

TGG⁸EPA ⁸ EC COC ─ 3 ─ ⌐╟╡⁸ ⌐╟╢ ⅔

╟┘ ╩ ⇔≡⅝√⁹ 

 

1 2009 3  ꞉כ◒◦ꜛ♇ⱪ 

2009 3 26 ⌐⁸ ◄Ⱡꜟ◑כ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸≡™⅔⌐ ⌐ ∆

╢꞉כ◒◦ꜛ♇ⱪ⅜ ↕╣√⁹ ה EUה ⌐╟╢ ─ ⁸

⅜ ⇔⁸∕╣∙╣─◄Ⱡꜟ◑כ ─ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦╛

─ ╡ ╖⌐≈™≡ ה ╩ ∫√ 

2009 3 26 ◄Ⱡꜟ◑כ  

 

ₒ ₓ ⁸ ⁸ ⁸ ☺▼♩꜡ New York ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ fiכꜞ◓ IT ⁸ ⁸ JEITA   

ₒ ₓMichael Zatz⁸Kathleen Vokes⁸Alexandra Sullivan⁸Andrew Fanara US EPA⁸Paul 

Scheihing⁸James Quinn⁸John Kimball⁸Mark Ginsberg US DOE⁸John Tuccillo⁸Dan Azevedo⁸
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Jay L. Taylor The Green Grid  

ₒ ₓPalao Vertoldi EC ⁸Anson Wu ⁸Liam Newcombe BCS  

 

ה ⁸ ─ ╡ ╖─ ⅛╠│ DPPE─  

 

2 2009 10 ─≥♪♇ꜞ◓fiכꜞ◓  

2009 10 10 ⌐⁸ ) ♪♇ꜞ◓הfiכꜞ◓ TGG) ≤◓ꜞכfi IT  ≢⁸

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ⌐ ∆╢ ╩ ∫√⁹ 

 

 2009 10 10  13 00 16 00 

 ⱷ♇☿ 301  

 

ₒ ₓ  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ fiכꜞ◓ IT

⁸ ⁸ ⁸ fiכꜞ◓ IT ♪♇ꜞ◓הfiכꜞ◓⁸ ⁸

⁸ ⁸ ♪♇ꜞ◓הfiכꜞ◓ ⁸ ♃fi☿♃כ♦  ⁸

⁸ ⁸  

ₒ ₓ Jon Hass⁸Dan Azevedo⁸ Larry Vertal ♪♇ꜞ◓הfiכꜞ◓  

 

≢│3 ─ ꞉כ◒◦ꜛ♇ⱪ≢GIPC⅛╠ ⇔√ (DPPE)⌐ ∆╢ 

TGG ─ⱨ▫כ♪Ᵽ♇◒≤ EPA─ ─ ⅜ ↕╣√⁹ ⌐ GIPC⅛╠│⁸3 ─꞉כ◒

◦ꜛ♇ⱪ⌐⅔↑╢ ┼─ ⁸∕─ ─ ╩ ╕ⅎ√ ─ ┘ ⅜

↕╣√⁹╕√⁸TGG⅛╠ ╩ ⌐ ╣√ ─ⱨ꜠כⱶ꞉כ◒⌐≈™≡ ⅜№

∫√⁹GIPC⅛╠│⁸ ─ DPPE ⌐ ↑√ ╩ ∫√⁹ 

 

3 2010 2  ꞉כ◒◦ꜛ♇ⱪ 

2010 2 2 ⁸ ─ ─ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸≥╙─

⌐⁸◄Ⱡꜟ◑כ ≤∕─ ─ ⌂ ה ⌐ ∆╢

⅜ ↕╣√⁹ │ ⅛╠ 20 ╩ ⅎ⁸◄Ⱡꜟ◑כ ≤∕─ ⌐

∆╢ ╩ ⌐⁸ ⌐⅔↑╢ ─ ╙ ╦╣√⁹ 

2010 2 2  9:00 17:00 

◘fiⱡ♀ ⱴꜞ○♇♩ⱱ♥ꜟ  

 

ₒ ₓ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ כꜞ◓

fi IT ⁸ ⁸ fiכꜞ◓ IT ♪♇ꜞ◓הfiכꜞ◓⁸ ⁸ ⁸

♪♇ꜞ◓הfiכꜞ◓ ⁸ ⁸ JEITA  

ₒ ₓAlexandra Sullivan (  (US EPA))⁸Bill  Tschudi⁸Paul Scheihing⁸Paul 

Scheihing ( ◄Ⱡꜟ◑כ  (US DOE))⁸John Tuccillo⁸Dan Azevedo⁸Jon Haas⁸Vertal Larry⁸
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John Pheuger (◓ꜞכfiה◓ꜞ♇♪) 

ₒ Pxaolo Bertoldi EC ⁸Zahl Limbuwala BCS The Chartered Institute for IT⁸Victor Smith 

 (♪♇ꜞ◓הfiכꜞ◓)

 

⌐⁸ⱪ꜠♀fiה ╩ ∆⁹ 

ⱪ꜠♀fi♥כ◦ꜛfi 

a. U.S. DOE Save Energy Now  

b. U.S. EPA Energy Star Rating System for Data Centers 

c) European Union Code-of-Conduct (CoC) 

d. METI Green IT initiative in Japan  

e. TGG/GIPC Working Session Status 

f. GIPC Index for Data Center Energy Efficiency  

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸│≢ ⌐ ∆╢ ⅎ ╛ ⌐≈™≡⁸

─꞉כ◒◦ꜛ♇ⱪ ─ ╩ ≤⇔≡≤╡╕≤╘╢ ⅜ ╦╣√⁹∕─ ≢⁸

─ ⌐ ∆╢ ╙ ╦╣⁸ ─ 3 ⅛╠ ↕╣╢꞉כ◐fi◓☿♇

◦ꜛfi╩ ⇔⁸ ╩ ⇔≡™ↄ↓≤≢ ⇔√⁹ 

 

4 2010 10  Global Harmonization of Data Center Energy Efficiency 

Measurements and Metrics 

 2010 10 26 27 Ⱶꜝⱡה▪ꜞ♃▬ ⌐⅔™≡⁸ ─♃fi☿♃כ♦╢╟⌐

⌐ ∆╢ ⌐≈™≡─ ⌐ ⇔⁸PUE─ ⁸DPPE─

⌐≈™≡─ ╩ ∫√⁹ 

 

  10 26 8:30 17:30⁸27 8:50 12:30 

  JRC  
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EU  Paolo Bertoldi (EU CoC), Zahl Limbuwala (BCS/ EU CoC),  

 Alexandra Sullivan (EPA),  Dan Azevedo (TGG),  

ה  METI ⁸ ⁸ NTT ⁸ NEC ⁸ ה NRI ⁸ 

Intel ⁸ NTT♦כ♃ ⁸ MRI ⁸ ה JEITA/GIPC  

○Ⱪ◙כⱣ Bernd Schappi (Austrian Energy Agency), Jan Viegand (Denmark/ Consultant) 

 

─PUEה ⌐≈™≡ 

ה ⱦꜟ≢─ PUE ⌐≈™≡ 

 ≡™≈⌐GECה

 ≡™≈⌐ITEEה

 ≡™≈⌐ITEUה

 ≡™≈⌐ Data Center Productivity Proxiesה

EREה Energy Reuse Effectiveness & Energy Reuse Factor ⌐≈™≡ 

ה ─ ⌐≈™≡ 

ה ╩ 2011 2 15 16 ⌐≈™≡  

─⧵ה  

 

5 2011 2  Global Harmonization of Data Center Energy Efficiency 

Measurements and Metrics 

 

2011 2 15 16 ⌐⅔™≡⁸ ─♃fi☿♃כ♦╢╟⌐ ⌐ ∆╢

⌐≈™≡─ ╩ ⇔⁸PUE─ ⁸DPPE─ ⌐≈™≡─

╩ ∫√⁹ 
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 2011 2 15 8:30 17:30⁸16 8:30 12:00 

 JEITA  

 

 

   

EU  Paolo Bertoldi (EU), Zahl Limbuwala (EU/BCS), Liam Newcombe (EU/BCS) 

  Alexandra Sullivan (EPA), Monroe Mark (TGG), Dan Azevedo (TGG),  

ה  ה METI ⁸ ה NTT ♃כ♦ ⁸ ה ה ה

Snelling ⁸ ה NRI ⁸ Intel/TGG ⁸ ה NEC ⁸ IBM ⁸

ה MRI ⁸ JDCC/ ה ה JEITA/GIPC ⁸ NTT

♃כ♦  

 

15  

─PUEה ⌐≈™≡ 

ה  ≡™≈⌐♃fi☿♃כ♦

 ≡™≈⌐On-site Generation /GEC metricsה

 ≡™≈⌐Energy Reuse Effectiveness (ERE)ה

 ≡™≈⌐ITEEה

 ≡™≈⌐ITEUה

 ≡™≈⌐DPPEה

 ≡™≈⌐DCePה

 ≡™≈⌐CUE≤WUEה

ה ─ ╡╕≤╘⌐≈™≡ 

ה ─ ⌐≈™≡ 
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6 2011 10  Global Harmonization of Data Center Energy Efficiency 

Measurements and Metrics 

 

 2011 10 25 26 ꞉◦fi♩fi DC⌐⅔™≡⁸ ─♃fi☿♃כ♦╢╟⌐

⌐ ∆╢ ⌐≈™≡─ ⌐ ⇔⁸GEC─ ⁸IT ─

⌐≈™≡ ╩ ∫√⁹ 

 

  2011 10 25 26  

▬꜠◒כⱣה☻fi꜠כ꜡   ꞉◦fi♩fi DC  

Paul Mathews, Paul Scheihing (DOE), Alexandra Sullivan, RJ Meyers (EPA), 

Paolo Bertoldi (EU⁸ ), Zahl Limbuwala (EU), Dan Azevedo (TGG), (TGG/GIPC), 

 (METI), D. Snelling, , , , , (GIPC) 

 

⌐GEC⁸ERF⁸CUEה ∆╢  

ה ⱪ꜡◐◦⌐≈™≡ 

ITה ⌐≈™≡ 

 

7 2012 2  Global Harmonization of Data Center Energy Efficiency 

Measurements and Metrics 

 

 2012 2 29 3 1 Ɽꜝ⌐⅔™≡⁸☻▬ה▪ꜞ♃▬ ─♃fi☿♃כ♦╢╟⌐

⌐ ∆╢ ⌐≈™≡─ ⌐ ⇔⁸GEC─ ⁸IT

─ ⌐≈™≡ ╩ ∫√⁹ 

 

  2011 10 25 26  

Joint Research CenterIspra, ITALY  

 

 Paolo Bertoldi CoC ⁸Hans Paul Sidelius○Ⱪ◙כⱣה○ꜝfi♄  

Zahl Limbuwala BCS  

 Alexandra Sullivan EPA ⁸Dan Azevedo TGG ⁸David Snelling TGG/GIPC  

    Paul Mathew DOE  

 NTT♦כ♃ ⁸ JISA/NRI ⁸ ⁸ Intel ⁸ NRI ⁸

NTT♦כ♃ ⁸ ה GIPC  

 

⌐GEC⁸ERF⁸CUEה ∆╢  

ה ⱪ꜡◐◦─ⱴ♅ꜙꜞ♥▫⸗♦ꜟ⌐≈™≡ 
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8 2012 10  Global Harmonization of Data Center Energy Efficiency 

Measurements and Metrics 

 

 2011 10 25 26 ꞉◦fi♩fi DC⌐⅔™≡⁸ ─♃fi☿♃כ♦╢╟⌐

⌐ ∆╢ ⌐≈™≡─ ⌐ ⇔⁸GEC─ ⁸IT ─

⌐≈™≡ ╩ ∫√⁹ 

 

2012 10 2 3  

JEITA  

Alexandra Sullivan (EPA), Paolo Bertoldi (EU), Zahl Limbuwala, Henry Wong 

(JTC1-SC39), Dan Azevedo (TGG), , (GIPC), , , , D. Snelling ( ), 

, , , , METI), , ,  

 

ה ─ ⌐ ∆╢  

ITה ┼─ⱴ♅ꜙꜞ♥▫⸗♦ꜟ─ ⌐≈™≡ 

DCה ⱪ꜡◐◦⌐≈™≡ 

ITה ⌐≈™≡ 

 ≡™≈⌐כ♃☻כ◑ꜟEPA◄Ⱡה

 ≡™≈⌐ISO/IEC JTC1 SC39ה

 

4.5.2 ─ ≤ ⌐≈™≡ 

─♃fi☿♃כ♦ ⌐≈™≡⁸ ╩│⅛╢√╘⁸ ⅔╟┘ ⁸

─3 ─ ⌐╟╡⁸ ⌐╟╢ ╩ ⇔≡⅝√⁹ ─ │⁸2012

10 ⌐ ⇔√⁹ │⁸2013 2 ⌐ ™╢⁹╕√⁸2012 4 ╒╓2

⌐ ─ ≢⁸ ╩ ⇔√⁹ 

2012 10 ─ ≢│⁸DPPE⅜ כ♃fi☿♃כ♦╢∆ ╩ ⌐ ∆╢▪ⱪ꜡

⁸≡™≈⌐♅כ ⌂ ΔHolistic FrameworkΔ) ⅜ ↕╣√⁹╕√⁸DPPE╩

∆╢4≈─◘Ⱪ ─ כ◑ꜟfi◄Ⱡכꜞ◓╢№≢≈  (Green Energy Coefficient; 

GEC) ⌐≈™≡⁸ ⅜⌂↕╣√⁹ 

fiITכꜞ◓  ⅔╟┘ ≢│⁸ ≢─ ⌐ ⅎ≡⁸ISO/IEC 

JTC1 SC39≢╙ ⇔≡DPPE─ ╩ ╘≡™╢⁹ 

2012 10 ─ ≢─ │⁸ ─ ╡≢№╢⁹ 
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======================================================================= 

2012 11  

 

Harmonizing Global Metrics for Data Center Energy Efficiency 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ⌐ ∆╢ ─ ⌐≈™≡ 

 

Global Taskforce Reaches Agreement on Measurement Protocols for GEC, ERF, and CUE ï 

Continues Discussion of Additional Energy Efficiency Metrics 

 

October 2, 2012 

 

♃☻◒ⱨ◊כ☻│GEC⁸ERF⁸CUE─ ⌐≈™≡ ⌐ ∆╢≤≤╙⌐⁸ 

⌂◄Ⱡꜟ◑כ ⌐ ∆╢ ╩ ∆╢ 

2012 10 2  

 

The data center has become an increasingly important part of most business operations in the 

twenty-first century. With escalating demand and rising energy prices, it is essential for the owners 

and operators of these mission critical facilities to assess and improve their performance with energy 

efficiency and Greenhouse Gas (GHG) Emission metrics. However, even with the global presence of 

many companies, these metrics are often not applied consistently at a global level.  

 

To address these inconsistencies, a group of global leaders has been meeting regularly to agree on 

standard approaches and reporting conventions for key energy efficiency and GHG emission metrics. 

These organizations are: U.S. Department of Energyôs Advanced Manufacturing Office and Federal 

Energy Management Programs, U.S. Environmental Protection Agencyôs ENERGY STAR Program, 

European Commission Joint Research Center Data Centers Code of Conduct, Japanôs Ministry of 

Economy, Trade and Industry, Japanôs Green IT Promotion Council, and The Green Grid.  

 

A joint statement in February 2011 highlighted the agreement reached specific to measurement 

protocols for PUE and further goals and guiding principles for collaboration. Since then, this work 

has been expanded to provide measurement guidelines and next steps for three additional metrics; 

Green Energy Coefficient (GEC), Energy Reuse Factor (ERF), and Carbon Usage Effectiveness 

(CUE). This current document reflects agreements reached as of October 2, 2012. The group intends 

to continue collaboration as an ongoing effort to improve Data Center Energy efficiency and GHG 

Emission efficiencies.  
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ₒ ₓ21 │♃fi☿♃כ♦⁸≡™⅔⌐ ⌐⅔™≡ ⌐ ⌂ ╩ ℮╙─

≤⌂∫√⁹ ⅜ ⇔◄Ⱡꜟ◑כ ⅜ ∆╢⌂⅛≢⁸ ⌂ ╩ ℮↓╣╠─

─ ╛ ⌐≤∫≡⁸◄Ⱡꜟ◑כ ≤ ●☻ ─ ╩ ⇔≡

─ ╩ ⇔ ↕∑╢↓≤│ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ─ ⅜

∆╢⌐╙⅛⅛╦╠∏⁸ ↄ─ ⁸↓╣╠─ │ ꜠ⱬꜟ≢│ ⇔√ ≢

↕╣≡™⌂™⁹ 

 

↓─ ⅜⌂™ ⌐ ♃fi☿♃כ♦⁸≡⇔ ⌐⅔↑╢ ⁸⅜כ♄כꜞ⌂ ⌂

◄Ⱡꜟ◑כ ≤ ●☻ ─ ─ ≤ ─ ╩ ⇔≡⁸

╩ⱶכ♅ ╡ ⌐ ╩ ⇔≡⅝√⁹ │⁸ ◄Ⱡꜟ◑כ ─₈

≤ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ₉⁸ ─₈◄Ⱡꜟ◑כ♃☻כⱪ꜡◓

ꜝⱶ₉⁸ ☿fi♃כ♦₈─כ♃☿fi♃כ◖הכ♪○Ⱪ◖fi♄◒♩

₉⁸ ─ fiITכꜞ◓≥  ⁹╢№≢♪♇ꜞ◓הfiכꜞ◓≡⇔⧵⁸

 

2011 2 ─ ≢│⁸PUE ⌐ ∆╢ ≤⁸↕╠⌂╢ ⌐ ↑√ ≤

╩ ⇔√⁹∕╣ ⱶ│⁸כ♅─↓⁸ ≈─ Ί◓ꜞכfi◄Ⱡꜟ◑כ

GEC ⁸◄Ⱡꜟ◑כ (ERF)≤◌כⱲfi  (CUE)─ ●▬♪ꜝ▬fi

≤ ─ ╩ ∆╢≤↓╤╕≢ ⇔√⁹ │2012 10 2 ─ ≢─

╩ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ⱶ│⁸כ♅─↓⁹╢™≡⇔ ─ ≤ ●☻

─ ⌐ ↑√ ⌂ ╡ ╖⌐ ⇔⁸ ╙ ╩ ↑╢ ≢№╢⁹ 

 

Goal  

 

Share global lessons and practices with an objective of arriving at a set of metrics, indices, and 

measurement protocols which can be formally endorsed or adopted by each participant organization 

to improve data center energy efficiency and GHG Emissions globally. This includes the following 

specific goals:  

1. Identify an initial set of metrics  

2. Define each metric  

3. Define the process for measurement of each metric  

4. Establish on-going dialog for development of additional metrics  

 

ₒ ₓ  

 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ≤ ●☻ ╩ ≢ ∆╢√╘⁸↓╣╕≢

─ ─ ≤ ╡ ╖╩ ⇔⁸ ⅜ ⌐ ⇔ ∆╢↓≤⅜≢⅝╢

≤ ╩ ∆╢↓≤╩ ≤∆╢⁹ ⌐⁸ ─ ⌂ ╩ ╗↓≤≤∆
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╢  

1. ─ ─   

2. ─   

3. ─ ⱪ꜡☿☻─   

4. ─ ⌐ ↑√ ─ ─  

 

Desired Outcomes  

 

There are several desired outcomes of the Taskforceôs activities.  

 

Outcome (1) ï Effective energy efficiency metrics that measure the actual IT work output of the data 

 center compared to actual energy consumption. It is of note that in the process to define IT  work 

output, the following interim measurements are being defined and/or validated:  

 

 Outcome (1.a) ï IT ï Measure the potential IT work output compared to expected energy    

 consumption; and measure operational utilization of IT Equipment.  

 Outcome (1.b) ï Data center facility and infrastructure ï Measure the data center     

 infrastructure and efficiency (Power Usage Effectiveness - PUE)  

 

Outcome (2) ï Measure renewable energy technologies and re-use of energy to reduce carbon.  

 

ₒ ₓ ↕╣╢  

 

♃☻◒ⱨ◊כ☻─ ≢│⁸ ─╟℮⌂ ╩╘↨∆  

 

(1) -  ─◄Ⱡꜟ◑כ ⌐ ∆╢ fi♃─IT☿♃כ♦─ ─ ╩

∆╢ ⌂◄Ⱡꜟ◑כ ⁹IT ─ ╩ ∆╢ ⁸ ─

⅜ ↕╣⁸⅛≈/╕√│ ≢№╢⁹ 

 

(1.a) -  IT ⌐≈™≡  IT ─ ◄Ⱡꜟ◑כ ⌐ ∆╢

╩ ∆╢⁹╕√⁸IT ╩ ∆╢⁹ 

(1.b) - ─♃fi☿♃כ♦  ≤▬fiⱨꜝ⌐≈™≡ ꜝfi♃─▬fiⱨ☿♃כ♦ 

─ PUE = Power Usage Effectiveness╩ ∆╢⁹  

 

(2) - ─√╘⁸ ◄Ⱡꜟ◑כ≤ ◄Ⱡꜟ◑כ─ ╩ ∆╢⁹ 

 

Guiding Principles  
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It is recommended by all that the development of metrics to address Outcomes (1.a), (1.b), and (2), 

should form a holistic framework to help understand interactions among metrics. The Taskforce 

recommends viewing the various data center efficiency metrics in a multi-parameter framework, 

such as a spider chart. Viewing the metrics in a multi-parameter framework helps owners and 

operators identify the effect of changes made to the data center specific to the various efficiency 

metrics.  This approach is further outlined in Appendix F. Along with the energy efficiency and 

GHG Emission measurements and metrics, all should keep absolute values in the forefront of all 

decision making. Attempting energy efficiency or GHG Emission programs should help to decrease 

the absolute energy use or GHG Emissions per unit.  

 

The Taskforce has finalized discussions and agreed on the following:  

 

Outcome (1.b) ï It is recommended that data centers begin to measure PUE according to these 

principles:  

 

¶ PUE using source energy is the preferred energy efficiency metric. PUE is a measurement 

of the total energy of the data center divided by the IT energy consumption  

 

¶ The industry should improve the IT measurement capabilities to ultimately enable taking 

the measurement directly at the IT load (e.g. servers, storage, networking, etc.). The 

recommendation is to measure the IT energy at the output of the PDU. At a minimum 

IT energy measurements should be measured at the output of the UPS.  

 

¶ For a data center, total energy measurement should include all energy sources at the point 

of utility handoff. Total energy should include all cooling, lighting, and support 

infrastructure, in addition to IT load.  

 

¶ Additional detail on measurement guidelines have been added in Appendix A for PUE 

measurements. The additional detail provides guidelines specific to equitable 

measurements of PUE with various designs; using multiple energy inputs (including 

renewable energy), on-site generation, and re-use of energy. 

 

ₒ ₓ●▬♪ꜝ▬fi 

 

 (1.a) ≤(1.b), ∕⇔≡ (2) ⌐ ╡ ╗√╘─ ─ ⌐⅔™≡│⁸∕╣╠─ ⅜≥

─╟℮⌐ ⌐ ⇔≡™╢⅛╩ ∆╢√╘⌐⁸ ⌂ ⅜ ↕╣╢↓≤⅜
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╕⇔™⁹♃☻◒ⱨ◊⁸│☻כ ⅎ┌☻Ɽ▬♄כꜗ♅כ♩ ♩כꜗ♅כ♄כ꜠ ─╟℮⌂

ⱴꜟ♅Ɽꜝⱷכ♃כ ╩ ™≡ ─♃fi☿♃כ♦⌂₁ ╩ ╢↓≤╩ ╘╢⁹∕

♃fi☿♃כ♦⁸≡∫╟⌐≥↓╢∆℮ ╛ ⌐⁸ ₁⌂ ⌐ ☿♃כ♦⅝≠

fi♃╩ ∆╢↓≤─ ╩ ⇔≡╙╠℮↓≤⅜≢⅝╢⁹↓╣⌐≈™≡│ F⌐ ⇔

≡™╢⁹◄Ⱡꜟ◑כ ≤ ●☻ ─ ⌐⅔™≡│⁸ ⅜ ╩ ≤∆

╢↓≤⅜ ╕⇔™⁹◄Ⱡꜟ◑כ ─ ╛ ●☻ ⱪ꜡◓ꜝⱶ─ ╖│⁸◄Ⱡ

כ◑ꜟ ╛ ●☻ ─ ⌐≈⌂⅜╢═⅝≢№╢⁹ 

 

♃☻◒ⱨ◊כ☻│ ─╟℮⌐ ╩╕≤╘ ⌐ ⇔√  

 

 (1.b) ð♦כ♃☿fi♃│ ─╟℮⌂ ⌐╟╢PUE ╩ ╘╢↓≤⅜ ↕╣╢⁹ 

 

 ̧ ╩כ◑ꜟⱠ◄☻כ♁ ™√PUE⅜⁸◄Ⱡꜟ◑כ ╩ ╢ ≤⇔≡ ╕⇔™⁹⌂⅔⁸

PUE│♦כ♃☿fi♃─ ◄Ⱡꜟ◑כ╩IT ─ ◄Ⱡꜟ◑כ≢ ∫√╙─≢№

╢⁹  

 

 ̧ ⌐IT ◒כ⁸Ⱡ♇♩꞉☺כ꜠♩☻Ᵽ⁸כ◘ ─ ─ ╩ ⌐

∆╢√╘⁸ │IT ─◄Ⱡꜟ◑כ ╩ ∆═⅝≢№╢⁹IT ─ ◄

Ⱡꜟ◑כ─ ╩PDU─ ⌐≡ ∆╢↓≤⅜ ↕╣╢⁹ ⌂ↄ≤╙⁸IT ─

◄Ⱡꜟ◑כ─ │UPS─ ⌐≡ ℮═⅝≢№╢⁹  

 

 ̧ fi♃⌐⅔™≡│⁸☿♃כ♦ ◄Ⱡꜟ◑כ─ │utility handoff ─▫♥ꜞ▫♥כꜚ

≤ ─ ⌐⅔↑╢ ◄Ⱡꜟ◑כ ╩ ╘≡ ℮═⅝≢№╢⁹

◄Ⱡꜟ◑⁸│כIT ─ ◄Ⱡꜟ◑כ⌐ ⅎ ╛ ⁸ ─▬fiⱨꜝ─

◄Ⱡꜟ◑כ╩ ╗═⅝≢№╢⁹ 

 

 ̧ ●▬♪ꜝ▬fi⌐ ∆╢ ⌂ ⅜⁸ ─PUE ⌐ ∆╢ A ⌐ ↑

ⅎ╠╣≡™╢⁹↓─ ⌂ │⁸ ⌂╢ ─◄Ⱡꜟ◑כ ⌂◄Ⱡꜟ◑

╩כ ╗ ─ ╛○fi◘▬♩ ⁸◄Ⱡꜟ◑כ─ ⌂≥⁸ ⌂ ⌐⅔↑╢

PUE─ ⌂ ⌐ ⇔≡⁸ ⌂●▬♪ꜝ▬fi╩ ∆╢⁹ 

 

 

Outcome (2) ï It is recommended that data centers begin to measure GEC, ERF, and CUE 

according to these principles: 

 

¶ GEC is a metric that quantifies the portion of a facilityôs energy that comes from green 

sources.  GEC is computed as the green energy consumed by the data center (kWh) 
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divided by total energy consumed by the data center (kWh).  For the purposes of GEC, 

Green energy is defined as any form of renewable energy for which the data center 

owns the rights to the green energy certificate or renewable energy certificate, as 

defined by a local/regional authority.  This definition is discussed in greater detail in 

Appendix C.  Total energy consumed at the data center is the total source energy, 

calculated identically to the numerator of PUE. 

 

¶ ERF is a metric that identifies the portion of energy that is exported for reuse outside of 

the data center. ERF is computed as reuse energy divided by total energy consumed by 

the data center. Reuse energy is measured as it exits the data center control volume see 

Appendix D. Total energy consumed by the data center is the total source energy, 

calculated identically to the numerator of PUE. 

 

¶ CUE is a metric that enables an assessment of the total GHG emissions of a data center, 

relative to its IT energy consumption.  CUE is computed as the total carbon dioxide 

emission equivalents (CO2eq) from the energy consumption of the facility divided by 

the total IT energy consumption, for data centers with electricity as the only energy 

source this is mathematically equivalent to multiplying the PUE by the data centerôs 

carbon emission factor (CEF).  These calculation approaches are further defined in 

Appendix E.   

   

 

 (2) ð♦כ♃☿fi♃│ ─╟℮⌂ ⌐╟╢GEC⁸ERF⁸CUE─ ╩ ╘╢↓≤⅜

↕╣╢  

 

 ̧ GEC│◓ꜞכfi◄Ⱡꜟ◑כ╩ ⇔√ ╩ ∆ ≢№╢⁹GEC│⁸

≢♃fi☿♃כ♦ ≢♃fi☿♃כ♦╩(kWh)כ◑ꜟfi◄Ⱡכꜞ◓╢╣↕ ↕

╣╢ ◄Ⱡꜟ◑כ(kWh)≢ ╢↓≤⌐╟╡ ↕╣╢⁹GEC≢ ≤∆╢◓ꜞ

⁸│כ◑ꜟfi◄Ⱡכ / ─ ⌐╟∫≡ כꜞ◓⅜♃fi☿♃כ♦⁸╣↕

fi◄Ⱡꜟ◑כ ╕√│ ◄Ⱡꜟ◑כ ─ ╩ ∆╢

◄Ⱡꜟ◑כ≤ ↕╣╢⁹↓╣⌐≈™≡│ C⌐↕╠⌐ ⇔ↄ ⇔≡™

─♃fi☿♃כ♦⁹╢ ◄Ⱡꜟ◑כ │ ─⁸PUE╡№≢כ◑ꜟⱠ◄☻כ♁

≤ ≢№╢⁹ 

 

 ̧ ERF│♦כ♃☿fi♃ ≢ ∆╢√╘⌐ ╡ ↕╣╢◄Ⱡꜟ◑כ ╩ ⌐

∆╢ ≢№╢⁹ERF│ ◄Ⱡꜟ◑כ♦╩כ♃☿fi♃─ ◄Ⱡꜟ◑כ

≢ ╢↓≤⌐╟╡ ∆╢⁹ ◄Ⱡꜟ◑כ♦│כ♃☿fi♃─◖fi♩꜡כꜟ
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Ⱳꜞꜙכⱶ⅛╠ ⌐ ╢ ≢ ∆╢ D ─♃fi☿♃כ♦⁹

◄Ⱡꜟ◑כ │⁸PUE─ ≤ ⌐ ↕╣√⁸ ≢כ◑ꜟⱠ◄☻כ♁

№╢⁹ 

 

 ̧ CUE│♦כ♃☿fi♃─ IT◄Ⱡꜟ◑כ ⌐ ∆╢ ●☻ ╩ ╢↓

≤⅜≢⅝╢ ≢№╢⁹CUE│♦כ♃☿fi♃ ─ CO2eq

╩ ─ IT ◄Ⱡꜟ◑כ ≢ ∫√╙─≤⇔≡ ⅜♃fi☿♃כ♦⁹╢╣↕

─╖╩ ∆╢ │⁸CUE│♦כ♃☿fi♃─ CEF ≤ PUE

─ ≤ ⌐ ≢№╢⁹ E⌐↕╠⌐ ⇔™ ⌐≈™≡ ⇔≡

™╢⁹ 

 

Progress to Date and Next Steps  

 

Desired Outcomes: 

 

Outcome (1) ï Measure the actual IT work output of the data center compared to actual energy   

 consumption. At this time the Taskforce is primarily focusing on Outcome (1.a).  

 

Outcome (1.a) ï IT ï Measure the potential IT work output compared to expected energy    

 consumption; and measure operational utilization of IT Equipment. Over this past    year the 

Taskforce has reviewed the following metrics and continues to evaluate their   applicability 

through industry trials:  

 

IT Equipment Efficiency (ITEE) & IT Equipment Usage (ITEU). For further details see the 

published GIPC material:  

 ̧http://www.greenit-pc.jp/e/topics/release/100316_e.html 

 

Data Center Energy Productivity (DCeP) Proxies, Bits per kWh Proxy, CPU Utilization Proxies, OS 

instance Proxy. For further details see The Green Grid published material:  

 

 ̧http://www.thegreengrid.org/en/Global/Content/white-papers/Productivity%20Proxy%20Pro

posals%20Feedback%20Interim%20Results 

 

http://www.greenit-pc.jp/e/topics/release/100316_e.html
http://www.thegreengrid.org/en/Global/Content/white-papers/Productivity%20Proxy%20Proposals%20Feedback%20Interim%20Results
http://www.thegreengrid.org/en/Global/Content/white-papers/Productivity%20Proxy%20Proposals%20Feedback%20Interim%20Results
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ₒ ₓ↓╣╕≢─ ≤ ─  

 

↕╣╢ ⌐ ⇔≡  

 

1 ─◄Ⱡꜟ◑כ ≤ ⇔√⁸ fi♃─IT☿♃כ♦─ ─ ╩

∆╢⁹ ≢│♃☻◒ⱨ◊כ☻│ ≤⇔≡  (1.a)  ⌐ ⇔≡™╢⁹ 

 

1.a IT ⌐≈™≡  IT ─ ◄Ⱡꜟ◑כ ⌐ ∆╢ ╩

∆╢⁹╕√⁸IT ╙ ∆╢⁹ 1 ─ ⁸♃☻◒ⱨ◊כ☻│

─ ╩ ⇔⁸ ≢─ ╩ ∂≡∕╣╠─ ─ ⌐ ∆╢

╩ ↑≡™╢⁹ 

 

IT ITEE ≤IT ITEU  

↕╠⌐ ⇔™ │GIPC─ ╩ ⁹ 

 

 ̧http://www.greenit-pc.jp/e/topics/release/100316_e.html 

 

כ◑ꜟfi♃◄Ⱡ☿♃כ♦  (Data Center Energy Productivity, DCeP) ⱪ꜡◐◦⁸Bits per 

kWh ⱪ꜡◐◦⁸CPU  (CPU Utilization) ⱪ꜡◐◦⁸OS instance ⱪ꜡◐◦⁹ │◓ꜞ

╢╟⌐♪♇ꜞ◓הfiכ ╩  

http://www.thegreengrid.org/en/Global/Content/white-papers/Productivity%20Proxy%20Pr

oposals%20Feedback%20Interim%20Results 

  

Outcome (1.b) ï Data center facility and infrastructure ï Measure the data center infrastructure and  

 efficiency (PUE). With the above revised guiding principles, there are no further 

outstanding PUE related items for discussion at this time. 

 

Outcome (2) ï Measure renewable energy technologies and re-use of energy to reduce carbon. With 

   the above revised guiding principles, there are no further outstanding items for   

 discussion at this time. 

 

 (1.b) -  ♦כ♃☿fi♃─ ≤▬fiⱨꜝ⌐≈™≡ ─♃fi☿♃כ♦ 

PUE ╩ ∆╢⁹ ─ ●▬♪ꜝ▬fi╩ ⇔√ ⁸PUE⌐ ∆╢

⌂ │ ─≤↓╤ ⇔⌂™⁹ 

 

 (2) - ─√╘⁸ ◄Ⱡꜟ◑כ≤◄Ⱡꜟ◑כ─ ╩ ∆╢⁹

─ ●▬♪ꜝ▬fi╩ ⇔√ ⁸ ⌂ │ ─≤↓╤ ⇔⌂

http://www.greenit-pc.jp/e/topics/release/100316_e.html
http://www.thegreengrid.org/en/Global/Content/white-papers/Productivity%20Proxy%20Proposals%20Feedback%20Interim%20Results
http://www.thegreengrid.org/en/Global/Content/white-papers/Productivity%20Proxy%20Proposals%20Feedback%20Interim%20Results
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™⁹ 

 

 

This guidance is meant to provide a status update for the Taskforceôs desired outcomes and to help 

drive a common understanding of energy efficiency metrics. With continued dialog and additional 

input by a variety of stakeholders, this guidance will be refined and expanded to maximize its impact 

on both energy consumption and operational efficiency. There is significant interest and work among 

the bodies represented to proceed with globally accepted metrics and measurement protocols, 

providing guidance to range from minimum recommendations to best practices.  

 

The Taskforce has met in the U.S., Italy, and Japan and has recently celebrated three years of 

collaboration. The Taskforce has confirmed to continue the discussion and collaboration around 

these metrics toward global harmonization of metrics for data center energy efficiency.  

 

↓─●▬♄fi☻│⁸♃☻◒ⱨ◊כ☻─ ∆╢ ⌐ ∆╢ ╩ ⇔⁸◄Ⱡꜟ◑כ

─ ╩ ∆╢√╘─╙─≢№╢⁹ ●▬♄fi☻│⁸◄Ⱡꜟ◑כ ≤

⌐⅔↑╢ ╩ ⌐∆╢√╘⌐⁸ ⌂ ≤ ₁⌂ ⅛╠─ ▬fi

ⱪ♇♩⌐╟╡↕╠⌐ ⁸ ↕╣╢⁹ ─ ⅛╠ⱬ☻♩ⱪꜝ◒♥▫☻╕≢ ─

™●▬♄fi☻╩ ⇔⌂⅜╠ ⌐ ↑ ╣╠╣╢ ╛ ─ ╩ ╘╢≤™

℮↓≤⌐⁸ │ ╘≡ ™ ╩ ∫≡ ╡ ╪≢™╢⁹ 

 

♃☻◒ⱨ◊כ☻│▪ⱷꜞ◌⁸▬♃ꜞ▪⁸ ⌐≡ ╩ ⇔⁸ ─ ⅛╠3 ─

╩ ⅎ√⁹♃☻◒ⱨ◊כ☻│ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦╙ ⌐ ∆╢

─ ⌐ ↑≡⁸ ⌐ ∆╢ ≤ ╩ ↑╢↓≤╩ ⇔√⁹ 

 

Participating Organizations  

 

Each organization is represented on the Taskforce, which convenes regularly to advance the progress 

of the group. A full group of participants from each organization continues to meet in person every 6 

to 12 months, as the Taskforce feels it is appropriate based on progress.  

 

 

 

⌐ ⇔√ ≡─ ⌐╟∫≡♃☻◒ⱨ◊כ☻⅜ │ⱪכꜟ◓─↓⁸╡⅔≡╣↕

╩ ↕∑╢√╘⌐ ⌐ ╩ ⇔≡™╢⁹ ⅛╠─ ≡─ │⁸

⌐ ⅜ⱪכꜟ◓≡∂ ∞≤ ⇔√ ⌐6ﬞ ⅛╠12ﬞ ⌐ ╩ ╦∑⁸ ─

╩ ∆╢⁹ 
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For further details, please contact:  

¶ The Green Grid: gdcmetrics@lists.thegreengrid.org  

¶ U.S. Department of Energy: http://www1.eere.energy.gov/industry/datacenters/contacts.html 

¶ U.S. Environmental Protection Agencyôs ENERGY STAR Program: 

www.energystar.gov/datacenters  

¶ European Commission ï Joint Research Centre: 

http://re.jrc.ec.europa.eu/energyefficiency/html/standby_initiative_data_centers.htm  

¶ Ministry of Economy, Trade, and Industry: http://www.meti.go.jp/english/index.html  

¶ Green IT Promotion Council: http://www.greenit-pc.jp  

 

List of Appendices Appendices─ │ ╩ ─↓≤  

 

 

mailto:gdcmetrics@lists.thegreengrid.org
http://www1.eere.energy.gov/industry/datacenters/contacts.html
http://www.energystar.gov/datacenters
http://re.jrc.ec.europa.eu/energyefficiency/html/standby_initiative_data_centers.htm
http://www.meti.go.jp/english/index.html
http://www.greenit-pc.jp/
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5  IT ⌐╟╢ ◄Ⱡ  

5.1. ─   

≢│⁸a IT ─fiꜛ◦כꜙꜞ♁ ⌐╟╢ ─ ◄Ⱡₑ⌐≈™≡⁸↓╣╕≢─ 5

≢ ⇔√ ╩╕≤╘√⁹ 

⌐⅔↑╢ CO2 ╩ ≡╖╢≤⁸ │⁸1990 ─ ◄

Ⱡ⅔╟┘ CO2 ─ ⌐╟╡⁸ ⅜ ⅎ╠╣≡⅝≡™╢⁹ ⁸ ⁸ ─

⁸ ─ CO2 │⁸ ₁ ─ ⅜№╡⁸↓─ ─ CO2 ╩

∆╢↓≤⅜⁸ ─ CO2 ╩ ⇔≡™ↄ√╘⌐⁸ ≤⌂∫≡™╢⁹ 

IT ─ │⁸ ─ⱪ꜡☿☻╩ ≢⅝⁸╙─╩ ↕ↄ⁸ ↄ⁸ ↄ ╢↓≤⅜≢⅝⁸

↕╠⌐ ⅝⌂ ↑╩ ▪▼►♩ⱨ♁ה ≢⅝╢≤™℮↓≤≢№╢⁹ ⅎ┌

≢ ─ ╩◖fi♩꜡כꜟ∆╢ ◦☻♥ⱶ ITS ⌂≥│⁸IT ─ ⌐╟

∫≡ ⌂ ≢─ ◄Ⱡ ╩ ╢↓≤⅜≢⅝╢⁹↕╠⌐♥꜠ⱦ ◦☻♥ⱶ⁸

─ ╛ ─≤⌂◓fi♬כꜝ ╙⁸ ─ ╛ ─ ⌂ ╩ ╠⇔≡◄Ⱡꜟ

כ◑ ╩ ∆╢ ⅜№╢⁹╕√⁸ ─◄Ⱡꜟ◑כ ╩ ⇔≡ ⌐

ה ∆╢ⱦꜟה◄Ⱡꜟ◑הכⱴⱠכ☺ⱷfi♩ה◦☻♥ⱶ BEMS ╛ⱱכⱶ ◄Ⱡꜟ◑

ⱶ♥☻◦ה♩ⱷfi☺כⱴⱠהכ HEMS ⁸↕╠⌐ ♥☻◦ה♩ⱴⱠ☺ⱷfiכ◑ꜟⱠ◄ה

ⱶ FEMS ⌂≥╙⁸◄Ⱡꜟ◑כ ─ ⌐ ⅝ↄ ∆╢↓≤⅜≢⅝╢╙─≢№╢⁹↓

℮⇔√♁ⱨ♩כ◘הⱦ☻╩ ╗ IT ╩fiꜛ◦כꜙꜞ♁ ─↕╕↨╕⌂ⱨ▫כꜟ♪≢

⌐ ∆╢↓≤≢⁸ ⅝⌂ ⅜№╢≤ ⅎ≡™╢⁹ 

IT ╩ ™╢↓≤≢⁸↓╣╕≢─ ─ ⌐⅔↑╢ ╛ⱶꜝ╩ ⇔⁸◄Ⱡꜟ◑כ

╩ ╖ ∆↓≤⅜ ↕╣╢⁹↓╣╠─ │⁸ ⁸ ⁸ ⁸ ⌂≥

─ ⁸↕╠⌐ ⁸ ⁸ ⌐⅔↑╢ CO2 ─ ⌐ ⅝ↄ

≢⅝╢ⱳ♥fi◦ꜗꜟ╩ ∫≡™╢⁹ 

ⅎ┌⁸♥꜠ⱦ ─ ╩ ⅎ╢⁹♥꜠ⱦ ╩ ⇔≡™⌂™ ⌐│⁸ ⌐

⅜ ⇔⁸ ⅛ ⌐ ⇔≡ ╩ ℮ ⅜№╢⁹№╢™│⁸ ─ ⌂╛╡

╡≢ ╩∆╢ ⅜№╢⁹↓╣⌐ ⇔≡⁸♥꜠ⱦ ╩ ∆╢↓≤⌐╟╡⁸ ╩
86∆╢↓≤⅜≢⅝╢╟℮⌐⌂╢⁹ ⌐│⁸ ⅜ ∆╢√╘─◄Ⱡꜟ◑כ╩

∆╢ ⅜№∫√─⌐ ⇔⁸ ⌐│∕╣╠⅜ ↕╣⁸ ⌐♥꜠ⱦ ╩ ∆

╢ IT ─ ◄Ⱡꜟ◑כ ⅜ ∆╢⁹↓─ ⅜ ◄Ⱡ ⁸ ≤⇔≡ CO2

≤⌂╢ 5.1-2 ⁹ 

 
                                                        
86 ↓↓≢⁸♥꜠ⱦ ╩ ═√▪fi◔כ♩ ⌐⅔™≡ ─ 1 ⅜₈ ─ ₉≢

№╢↓≤⅛╠⁸ ─ ™ │ ⌐♥꜠ⱦ ≢ ↕╣≡™╢≤ ⅎ╠╣╢⁹ ≢⁸

─ 2 ⌐₈◖Ⱶꜙ♬◔כ◦ꜛfi─ ₉⁸₈ ⌂ ≤ ₉⁸₈ ─ ₉⅜

ↄ↓≤⅛╠⁸ ≤™℮╟╡╗⇔╤ √⌂◖Ⱶꜙ♬◔כ◦ꜛfi╩╟╡ ™ ≢ ⇔≡™╢ ╙

∆╢↓≤⅜≢⅝╢⁹ ⅎ┌⁸₈Web ◦☻♥ⱶ⌐ ∆╢▪fi◔כ♩ ₉

(http://www.keyman.or.jp/info/images/sample_report.pdf) ⁹ 

http://www.keyman.or.jp/info/images/sample_report.pdf
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IT

PC PC
CO2

CO2 CO2

 

5.1-2 ♥꜠ⱦ ─ CO2 ▬ⱷכ☺ 

 

↓↓≢│⁸₈IT ⌐╟╢ ─ ◄Ⱡ₉╩╙√╠∆ IT ─⧵fi⌐≈™≡⁸ꜛ◦כꜙꜞ♁

CO2 ╩ ∆╢ ╩ ∆╢≤ ⌐⁸ ─ IT ─fiꜛ◦כꜙꜞ♁ ╩ ∆

╢⁹IT ─fiꜛ◦כꜙꜞ♁ ⌐╟╢ ≢─ ⌐≈™≡⁸2008 ⌐╕≤╘√

2025 ⅔╟┘ 2050 ─ ─ ╩ ⌐⁸2009 │ 2020 ─ ⌐≈™≡╙

╩ ∫√⁹↓╣╠─ ⌐≈™≡╙╕≤╘≡⁸ ∆╢⁹ 

╕√⁸ ─fiꜛ◦כꜙꜞ♁ ≤ ─ ⌐≈™≡│⁸of IT⌐ ═≡⁸╟╡ ≢

№╡⁸ ─fiꜛ◦כꜙꜞ♁ ⌐≈™≡│⁸a ⌂ ⅜╡ₑ╛ₐ ⌂ ⅜╡ₑ

≤™∫√ √⌂ ⅜ ≢№╡⁸↓─ √⌂ ⌐≈™≡╙ ⇔√ ╩╕≤╘√⁹ 

 

5.2. IT ─fiꜛ◦כꜙꜞ♁  

─כꜞ◗♥◌ 5.2.1  

IT ⌐╟╢ ⁸ ⌐ ◄Ⱡꜟ◑⁸│כ 3 ≢ ╡ →√ IT ⅜

∆╢◄Ⱡꜟ◑כ─ ⌐≤≥╕╠⌂™⁹IT ╩ ™╢↓≤≢⁸↓╣╕≢─ ─ ⌐⅔↑

╢ ╛ⱶꜝ╩ ⇔⁸◄Ⱡꜟ◑כ ╩ ╖ ∆↓≤⅜ ↕╣≡™╢⁹ ⅎ┌⁸

○ⱨ▫☻ⱦꜟ⌐☿fi◘כ╩ ⇔⁸◄Ⱡꜟ◑כ ╩ ⌐ ℮↓≤≢○ⱨ▫☻─◄Ⱡꜟ

כ◑ ╩ ∆╢↓≤⅜≢⅝╢⁹ ─ ⁸ ─○ⱨ▫☻

⁸ ─ ─ ─ ⁸╙─╛ ─ ╩ ⅎ╢ ⌂≥⌐ IT ╩ ⇔√ √⌂

╖ IT fiꜛ◦כꜙꜞ♁ ╩ ∆╢↓≤≢⁸ ⅝⌂ ◄Ⱡ ╩ ╖ ∆↓≤⅜≢

⅝╢⁹ 

↓℮⇔√ IT ⌂℮╟─≤⅜fiꜛ◦כꜙꜞ♁ ≢ ↕╣╢⅛≤™℮ ⅛╠⁸ ⌂

╩ ∫√ ╩ 5.2-1⌐ ∆⁹ ⁸ ⌐ ⇔√ │⁸ ≢╙

↕╣≡™╢ ≤╒╓ ∂╙─≢№╢⁹ 
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 5.2-1 IT  כꜞ◗♥◌╢↑⅔⌐fiꜛ◦כꜙꜞ♁

 כꜞ◗♥◌Ⱪ◘ כꜞ◗♥◌

 
 

ⱪ꜡☿☻ 

 
 

 

 
 

 

 
▬fiⱨꜝ 

▪◒♥▫ⱦ♥▫ 

◄Ⱡꜟ◑כ 
─  

─  

 

╢↑⅔⌐כꜞ◗♥◌ 5.2.2 IT ─fiꜛ◦כꜙꜞ♁  

IT fi│⁸ITꜛ◦כꜙꜞ♁ ─ ≤ ⌐⁸ ⅛╠ ⁸◄Ⱡꜟ◑כ≤ ─ ╩

→≈≈№╢⁹≥─╟℮⌂ IT fi⅜⁸ꜛ◦כꜙꜞ♁ ⌐ ℮╟─≤≡™⅔⌐כꜞ◗♥◌√⇔

⌐ ↕╣≈≈№╢─⅛⁸ כꜞ◗♥◌ ─ IT ╩fiꜛ◦כꜙꜞ♁ ⇔√ ╩ 5.2-2

⌐ ∆⁹ 
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5.2-2 IT ─fiꜛ◦כꜙꜞ♁  

IT כꜞ◗♥◌   fiꜛ◦כꜙꜞ♁

 

 

 

 

 

 

FEMS (Factory Energy 

Management System) 

 

⌐⅔↑╢ ╛ ─ ⌐╟

∫≡⁸◄Ⱡꜟ◑כ ─ ╩ ╢◦☻♥ⱶ 

ⱪ 

꜡☿☻ 

/ /כ♃כ⸗/  

─  

╛ ≤™∫√ ⱪ꜡☿☻⌐⅔↑╢ 

╩ ╟╡╙ ⌂ ⌐ ה

∆╢↓≤⁹ 

ⱪ꜡☿☻─  ─ ⱪ꜡☿☻⌐⅔↑╢ ╩ ↄ

↓≤⌐╟╡⁸ ─ ╩ ╢↓≤⁹ 

  BEMS (Building Energy 

Management System) 

ⱦꜟ⌐⅔↑╢ ╛ ─ ⌐╟

∫≡⁸◄Ⱡꜟ◑כ ─ ╩ ╢◦☻♥

ⱶ⁹ 

ה◓♃   ◦☻♥ⱶ ◦☻♥ⱶ⌐⅔↑╢ ╛

─ ⁹ 

  ⱭכⱤכ꜠☻○ⱨ▫☻ ○ⱨ▫☻⌐⅔↑╢ ╩ ∆╢↓≤

⌐╟∫≡⁸ ╩ ∆╢↓≤⁹ 

  ─ IT  ○ⱨ▫☻⌐⅔↑╢ ⌐ ⇔≡⁸IT

╩ ∆╢↓≤≢⁸ ╛ ◄Ⱡ╩

╢↓≤⁹ 

  ♥꜠꞉כ◒ ─ ≤ ⌂╢ ╛

⌐⅔™≡⁸ ╩ ∆╢↓≤⁹ 

  TV  ▬fi♃כⱠ♇♩ ╩ ⇔≡⁸ ⌐™╢

≤ TV ⌐≡ꜞ▪ꜟ♃▬ⱶ≢ ╩ ℮↓

≤⁹ 

ה   ◌ꜟ♥ ⌐™╢ ⌐ ⇔≡ ╛ ╩

℮↓≤⁸╕√ ≢№∫√◌ꜟ♥╩

∆╢↓≤⁹ 

ה    ▬fi♃כⱠ♇♩⌐╟╢ ─ ╛⁸

⌐⅔↑╢ ─ ⁹ 

* ⌐≈≠ↄ 
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* ─≈≠⅝ 

IT כꜞ◗♥◌   fiꜛ◦כꜙꜞ♁

  HEMS (Home Energy 

Management System) 

 

⌐⅔↑╢ ╛ ─ ⌐╟

∫≡⁸◄Ⱡꜟ◑כ ─ ╩ ╢◦☻♥

ⱶ⁹ 

  ⱴⱠכ♦ꜟ♃☺♦╩ כ♃≢ ⇔√╙─

╛⁸ ─ ⁹ 

ה    ─ ╛ ╩ ≢ ⅝

ⅎ╢↓≤⁹ 

♩ⱨ♁ה    ▬fi♃כⱠ♇♩ ╩ ⇔≡ ↕╣╢

 ⁹♃כ♦▪▼►♩ⱨ♁╛♃כ♦

  ○fiꜝ▬fi◦ꜛ♇Ⱨfi◓ ▬fi♃כⱠ♇♩╩ ⇔≡ ⇔ ╖ ╩

℮⁸◦ꜛ♇Ⱨfi◓◘כⱦ☻⁹ 

 ▬fiⱨ

ꜝ 

─ LED  ≢№╢ ╩◄Ⱡꜟ◑כ

─ ⌂™ LED ┼ ∆╢↓≤⁹ 

 ▪◒♥

▫ⱦ♥

▫ 

ITS (Intelligent Transport 

System) 

≤ ╩ ICT≢ ⇔Ⱡ♇♩꞉כ◒≢≈

⌂←↓≤≢⁸ ╩ ∆╢◦☻♥

ⱶ⁹ 

  ─  ╛Ɫ▬Ⱪꜞ♇♪ ╩ ∆╢

↓≤⌐╟╡⁸ ─ ╩ ╢↓≤⁹ 

  ─  ⁸ ⌐⅔↑╢

╩ ℮↓≤⁹ 

  ◄◖♪ꜝ▬Ⱪ ה ⌐ ℮ ⌂◄Ⱡꜟ◑כ

╩ ⇔√ ╩ ─ ⌐

╟╡ ∆╢↓≤⁹ 

  ◄Ⱡꜟ◑כ │⁸ ─ ה ╩ √╢ ≤⇔≡™╢√╘⁸IT ⅜fiꜛ◦כꜙꜞ♁

∆╢ √◄Ⱡꜟ◑כ ─ ≤™℮ ≢│ ─ ⌐ ≡│╕╠⌂™√╘⁹ 

 

⁸ ⌐ ╡ →≡™╢ IT fiכꜞ◓fi│⁸₈ꜛ◦כꜙꜞ♁ IT  

₉⌐≡ ⇔√╙─≢№╡⁸ ⅎ℮╢ ╩fiꜛ◦כꜙꜞ♁─≡ ⇔≡™╢╦↑≢│

⌂™⁹ ╩ ╘╢↓≤⌐╟╡⁸↕╠⌐ ─ IT ⅜fiꜛ◦כꜙꜞ♁ ↕╣≡™

ↄ╙─≤ ⅎ╠╣╢⁹ 
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5.3. IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─ ⅎ  

IT ─fiꜛ◦כꜙꜞ♁ ◄Ⱡꜟ◑כ │ ≈⅛─ ─ ╖ ╦∑≤⇔≡ ∆╢↓≤

⅜≢⅝╢⁹ │⁸IT fiꜛ◦כꜙꜞ♁ ─№╢ⱨ▫כꜟ♪⌐⅔↑╢ CO2 ─

≢ ∆╢↓≤⅜≢⅝╢⁹ 

CO2 ⌐ ∆╢ IT ╩fiꜛ◦כꜙꜞ♁ ∆╢⌐№√∫≡│⁸≥─ ─ CO2

╩ ≢⅝╢⅛⅜ ≢№╢⁹╕√⁸IT fiꜛ◦כꜙꜞ♁ ─ ╩ ⇔⁸

↕╠⌂╢ ╩ ╘╢√╘⌐│⁸ ⌐≥─ ─ ⅜№∫√⅛╩ ∆╢↓≤⅜⁸

≤⌂∫≡ↄ╢⁹ 

IT fiꜛ◦כꜙꜞ♁ ⌐╟╢ CO2 │ ⌂ ╩≤∫≡™╢√╘⁸╕∏♁

fiꜛ◦כꜙꜞ ⅜≥─╟℮⌂ ╩ ╓∆⅛⁸ ╩ ≤⇔≡ ∆╢

ⱪ꜡☿☻╩ ≡ꜞ☻♩▪♇ⱪ∆╢ ⅜№╢⁹ ⅎ┌♥꜠ⱦ ─ ≢│⁸ ⌐

╟╢ ─◄Ⱡꜟ◑כ ⅜ ⇔⁸IT ─ ◄Ⱡꜟ◑כ⅜ ∆╢⁹↕╠⌐⁸○ⱨ

▫☻≢ ∆╢◄Ⱡꜟ◑כ ⌐╙ ⅜ ∂╢ ⅜№╢⁹╕√⁸ ⌐│

Ⱡ♇♩꞉כ◒┼─ ⅜⁸Ⱡ♇♩꞉כ◒ ─ ≤™℮ ≢ ⇔≡ↄ╢

⅜№╢⁹ 

CO2 ╩ ∆╢√╘⌐│⁸ꜞ☻♩▪♇ⱪ⇔√ ≡─ⱪ꜡☿☻⌐≈™≡

CO2 ─ ╩ ∆╢⁹∕⇔≡⁸ⱪ꜡☿☻↔≤─ CO2 ╩ ≡

⇔√╙─⅜⁸ fiꜛ◦כꜙꜞ♁─ ⌐ ℮ CO2 ≤⌂╢⁹ 

 

IT

CO2

CO2

 

5.3-1 CO2 ─ ▬ⱷכ☺ 

 

5.3-1⌐♥꜠ⱦ ─ CO2 ─ ▬ⱷכ☺╩ ⇔√⁹ ⌐ ℮

CO2 ⁸IT ⅜ ∆╢◄Ⱡꜟ◑כ ⁸○ⱨ▫☻≢ ∆╢◄Ⱡꜟ◑כ⌐╟╢

CO2 ⅜ ≤ ≢ ⇔≡⅔╡⁸∕─ ╩ ⇔√╙─⅜ ─ CO2
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≤⌂╢⁹↓╣│⁸ ─ ∆╢ CO2 ─ ≤ ─ CO2 ─ ╩

⇔⁸∕─ ╩≤╢↓≤≤ ≢№╢⁹ 

5.3-1⌐⁸ ─ IT ≢fiꜛ◦כꜙꜞ♁ ⌐╖╠╣╢ⱪ꜡☿☻╩⁸CO2

─ ≤⇔≡ ⇔√⁹ ↕╣√ │⁸ᵑ ─ ⁸ᵒ ─

⁸ᵓ⸗ⱡ─ ⁸ᵔ ∆╢○ⱨ▫☻☻Ɑכ☻─ ⁸ᵕ ∆╢ ☻

Ɑכ☻─ ⁸ᵖ כ◑ꜟⱠ◄ה ITהⱠ♇♩꞉כ◒ NW ─ ⁸ᵗⱠ

♇♩꞉כ◒ ─ ≢№╢⁹╕√⁸ 7≈─ ⌐│™╠⌂™ⱪ꜡☿☻⌐≈™≡│⁸

⌐ᵘ∕─ ≢ ℮⁹ 

↓─╟℮⌂ ╩ ⌐ ↄ↓≤≢⁸CO2 ─ ⌐ ⌂ ⱪ꜡☿☻

⅜ ⌐⌂╢⁹ ⌐⁸ ⌐≈™≡⁸≥─╟℮⌂ ≢⁸∕╣⅜≥─╟℮⌂ ≢ CO2

⌐≈⌂⅜╢⅛╩ 5.3-2≢ ⇔√⁹ 

 

5.3-1 IT♁ꜞꜙכ◦ꜛfi⌐╟╢ ─ ≤∕─  

 ─  ─ 2 ≢  

ᵑ ─  ⁸CD⁸ ⌂≥ ─ ─  × ─ ─  

ᵒ ─  
⁸ ⁸

⌂≥ 
─  × ─  

ᵓ ─  
♩ꜝ♇◒⁸ ⁸

⌂≥ 
─  × ─  

ᵔ ○ⱨ▫☻☻Ɑכ☻ 

─ ☻Ɑכ☻

╗ ⁸IT

─ ☻Ɑכ☻⌂

≥ 

☻Ɑכ☻   

× ☻Ɑכ☻ ╡◄Ⱡꜟ◑כ  

* ☻Ɑ⁸│☻כ ×1 ╡
☻Ɑ⁸☻כ │ ×1 ╡
☻Ɑכ☻ 

ᵕ ☻Ɑ⁸ ☻כ ⌂≥ 
☻Ɑכ☻  

× ☻Ɑכ☻ ╡◄Ⱡꜟ◑כ  

ᵖ ה◄Ⱡꜟ◑כ

ITהNW  

Ᵽ⁸PCכ◘ ─

 

 × ─  

* ╩ CO2 ∆╢  

* IT ─ ⌐ ℮◄Ⱡꜟ◑כ ╩ ⇔
≡⅔╡⁸IT ─ ╛ ⌐ ╢◄Ⱡꜟ◑
כ ╩ ╘≡™⌂™⁹ 

ᵗ NW♦כ♃  NW♦כ♃  

♃כ♦  × ⌐ ╢  

* Ⱡ♇♩꞉כ◒ │⁸▬fi♩ꜝⱠ♇♩╩
╕⌂™▬fi♃כⱠ♇♩⌐╟╢ ⌐ ╢◄
Ⱡꜟ◑כ ≤⇔≡™╢⁹ 

ᵘ ∕─  ─  
⌐╟╢  

× ⌐ ∆╢  
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5.3-2 ↔≤─ CO2  

ᵑ ─  

∆╢ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸ ≤⌂╢ ⁸CD ⌂≥─╙─

⅜ ∆╢  

CO2 ─ ╛ ה  CD ╩ ∆╢√╘⌐│◄Ⱡꜟ◑כ╩ ⇔⁸CO2─

⅜ ∫≡™╢⁹∕↓≢⁸↓╣╠⅜ ⌐⌂╣┌ CO2 ─

⌐≈⌂⅜╢⁹ 

─ ╛ ה  ─ ⅜ ↕╣╢≤⁸↓╣╕≢ ↕╣≡™√

CD ╛ ─ ╩ ∆╢ ⅜⌂ↄ⌂╢⁹↓─√╘⁸ ╛

─ ╩ ה ∆╢√╘⌐ ↕╣≡™√

⅜ ↕╣╢⁹ ♩ⱨ♁ה  

fiꜛ◦כꜙꜞ♁ 87
 ⱭכⱤכ꜠☻○ⱨ▫☻⁸ ה ⁸♥ꜟ◌ ⁸

ⱴⱠה ⁸כ ⱭכⱤ⁸כ ♩ⱨ♁ה ⁸○fi

ꜝ▬fi◦ꜛ♇Ⱨfi◓  

 

ᵒ ─  

∆╢ IT ה  ─fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸ ╛ ⌐╟

╢ ─ ⅜ ∆╢  

CO2 ─ ─ ה  ⌐│⁸ ╛ ⌂≥⌐╟╢◄Ⱡꜟ◑כ

⅜ ℮⁹∕↓≢⁸ ─ ⅜ ↕╣╣┌⁸↓╣╠─

≢ ↕╣≡™√◄Ⱡꜟ◑כ ⅜ ↕╣⁸CO2 ⅜

↕╣╢⁹ 

⁸⇔∞√ ה ≢│ ⅜ ⇔≡╙⁸

⌐ ↕╣╢╕≢│ ⅜ ∂╢√╘⁸CO2 ⅜

↕╣╢╕≢⌐│ ⅜ ∂╢⁹ 

─ ◒כ꞉꜠♥ ה  ⌐ ™⁸ ≤○ⱨ▫☻─ ─ ⅜

≤⌂╢⁹↓─ ⁸ ⌐ ⇔≡™√ ⌐ ℮◄

Ⱡꜟ◑כ ⅜ ≤⌂╡⁸ ≤⇔≡ ⅜ ↕╣

╢⁹ ♥꜠꞉כ◒  

∕─ ─ כꜙꜞ♁

◦ꜛfi  

┼─ IT ─ ⁸ ♥꜠꞉⁸◒כ TV ה ⁸ ◌

ה ⁸♥ꜟ ⁸○fiꜝ▬fi◦ꜛ♇Ⱨfi◓⁸ ITS⁸ SCM 

 

 

 
                                                        
87 │⁸ ≡∫╟⌐fiꜛ◦כꜙꜞ♁╙≢כꜞ◗♥◌ ⌂╢⁹ 
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ᵓ ─  

∆╢ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸♩ꜝ♇◒╛ ⌐╟╢

⸗ⱡ─ ⅜ ≤⌂╢  

CO2 ─ ─ ה  ≤ ⁸ ─ ⌐ ⌂ ≢ ↕╣≡™√◄

Ⱡꜟ◑כ ⅜ ↕╣⁸CO2 ╙ ↕╣╢⁹ 

⁸╡│╛ ה ⌂ ⅜ ∆╢╕≢ ⅜ ∂╢ ⅜№

╢⁹ 

─ │ ה  ╩∆╢ ⌐ ─ ╩ ⇔≡™√╙─⅜⁸

─fiꜛ◦כꜙꜞ♁ ≤Ⱡ♇♩꞉כ◒─ ⌐ ™⁸ ⌐⌂

∫√ ⁸ ╩ ∆╢─⌐ ⇔≡™√ ⅜

↕╣╢⁹ ⱭכⱤכ꜠☻○ⱨ▫☻  

∕─ ─ כꜙꜞ♁

◦ꜛfi  

ה◓♃ ◦☻♥ⱶ⁸ⱭכⱤכ꜠☻○ⱨ▫☻⁸ ┼─ IT ─

⁸ ה ⁸ ⱴⱠ⁸כ ה ⱭכⱤ⁸כ

♩ⱨ♁ה ⁸ITS⁸SCM 

 

ᵔ ○ⱨ▫☻☻Ɑכ☻ 

∆╢ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸ ∆╢○ⱨ▫☻☻Ɑכ☻⅜

↕╣╢  

⁸IT│√╕ ה fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸ ─ ⌐╟

╡⁸○ⱨ▫☻☻Ɑכ☻╩ ∆╢ ⅜ ↕╣√  

CO2 ─ ─☻▫ⱨ○ ה  ╛ ⌐ ™⁸ ╛ ⌂≥⁸○

ⱨ▫☻≢ ↕╣╢◄Ⱡꜟ◑כ⅜ ↕╣⁸∕╣⌐ ™ CO2

╙ ↕╣╢⁹ 

⌐ ה ╩ ≤∆╢ ⁸Ᵽ►fi♄ꜞכ─ ╩ ⌐

∆╢ ⅜№╢⁹ 

╩ ה ∆╢↓≤≢ ∂ ╩╟╡ ⌂™ ≢ ∆╢

↓≤⅜≢⅝√≤⇔≡╙⁸ ™√ ≢ ⌐ ─ ╩ ∫

√ │ ↕╣⌂™⅛╙⇔╣⌂™⁹⇔⅛⇔⁸ ─

≤ CO2 ─ │ ⇔≡™╢≤ ⅎ╠╣╢⁹

≢⁸ ™√ ⅜▪▬♪ꜟ♃▬ⱶ⌐⌂╡ ⅜ ⇔≡

™⌂™ ⁸ ─ⱷꜞ♇♩╩℮╕ↄ ≢⅝≡™⌂™

↓≤⌐⌂╢⁹ 

─ ─◒כ꞉꜠♥ ה  ⌐╟╡⁸○ⱨ▫☻≢ ⇔≡™╢ ⅜

╡⁸○ⱨ▫☻─ ≢ ╛ ╩ ≢⅝√ ⁸↓╣╠⌐

™≡™√ ◄Ⱡꜟ◑כ⅜ ↕╣⁸CO2 ╙ ↕

╣≡™╢⁹ ♥꜠꞉כ◒  

∕─ ─ כꜙꜞ♁

◦ꜛfi  

ⱭכⱤכ꜠☻○ⱨ▫☻⁸ ┼─ IT ─ ⁸♥꜠꞉⁸◒כ

ה ⁸ 
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ᵕ ☻Ɑכ☻ 

∆╢ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⸗ⱡ⅜ ⌐⌂╡⁸∕─⸗ⱡ╩

∆╢√╘⌐ ⇔≡™√☻Ɑכ☻⅜ ↕╣╢  

CO2 ─ ⅜ ה  ∆╢☻Ɑכ☻─ ⌐ ╩ ⇔≡™√ ⁸ ╛

╩ ⇔≡™╢⁹ ☻Ɑכ☻⌐ ╩ ∆╢ ⌐

╙⁸ ─◄Ⱡꜟ◑כ ⅜ ℮⁹ ─ ⅜ ≤⌂╡⁸

☻Ɑכ☻╩ ∆╢↓≤⅜≢⅝╣┌⁸↓╣╠─◄Ⱡꜟ◑כ

╩ ⇔⁸CO2 ╩ ∆╢↓≤⅜≢⅝╢⁹ 

─ ™⌂™≡╣↕ ה  ─ ╩ ∆╢√╘⌐☻Ɑכ☻╩

⇔≡™╢ ⁸↓╣╩ ╩fiꜛ◦כꜙꜞ♁╢∆ ∆╢↓

≤⌐╟∫≡ ∆╢ ╩ ⇔⁸ ⌐ ℮ ⅜

≤⌂╢⁹ ⱭכⱤכ꜠☻○ⱨ▫☻  

™ ה ⌐ ─ ⅜⅔™≡№∫≡⁸ │ ™─⅛⌂╡─

╩ ╘≡™╢ ⁸ ⌐ ⅝ ⅎ╢↓≤⅜≢⅝╣

┌⁸ ╩ ₁≤ ≢⅝╢╟℮⌐⌂╢⁹ ה Ɑ

כⱤכ  

∕─ ─ כꜙꜞ♁

◦ꜛfi  

ה◓♃ ◦☻♥ⱶ⁸ⱭכⱤכ꜠☻○ⱨ▫☻⁸ ┼─ IT ─

⁸ ה ◌ꜟ♥⁸ ה ⁸ ⱴⱠ⁸כ

ה ⱭכⱤ⁸כ ♩ⱨ♁ה ⁸SCM 

 

ᵖ ה◄Ⱡꜟ◑כ ITהNW  

∆╢ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸ ╛ ─◄Ⱡꜟ◑כ

⅜ ⇔√  

IT ה fiꜛ◦כꜙꜞ♁ ⌐ ∫≡ IT ╛Ⱡ♇♩꞉כ◒ ─

⅜ ⇔√  

CO2 ─ IT ה  fiꜛ◦כꜙꜞ♁ ─ ≤⇔≡⁸ ╛ ─◄Ⱡꜟ◑כ

⅜ ↕╣⁸CO2 ⅜ ↕╣╢⁹ 

⁸IT⌐ ה fiꜛ◦כꜙꜞ♁ ⌐ ™⁸↓╣╕≢ ⇔≡™⌂⅛

∫√ ╛ ─◄Ⱡꜟ◑כ ⅜ ⌐⌂∫√╡⁸ ⅜

⇔⁸CO2 ⅜ ∆╢ ╙№╢⁹ 

─ IT ה  ╩fiꜛ◦כꜙꜞ♁ ↕∑╢√╘⌐ ™╠╣╢ IT ─◄Ⱡ

כ◑ꜟ ⁹ כꜞ◗♥◌  

╩◒כ꞉꜠♥ ה ≢ ∆╢ ⌐⁸ ≢≈↑√ ╛ ─◄

Ⱡꜟ◑כ ⁹ ♥꜠꞉כ◒  

∕─ ─ כꜙꜞ♁

◦ꜛfi  
FEMS⁸ / /כ♃כ⸗/ ─ ⁸ ⱪ꜡☿☻─

⁸BEMS⁸ ה◓♃ ◦☻♥ⱶ⁸ⱭכⱤכ꜠☻○ⱨ▫☻⁸

┼─ IT ─ ⁸♥꜠꞉⁸◒כTV ⁸ ה ◌ꜟ♥⁸

ה ⁸HEMS⁸ ⱴⱠ⁸כ ה ⱭכⱤ

⁸כ ♩ⱨ♁ה ⁸○fiꜝ▬fi◦ꜛ♇Ⱨfi◓⁸

⁸ ⁸ ─ ⁸ITS⁸SCM 
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ᵗ NW♦כ♃  

∆╢ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ∫≡⁸Ⱡ♇♩꞉כ◒─ ⅜

⇔√ ⁹√∞⇔⁸ⱪꜝ▬ⱬכ♩⌂Ⱡ♇♩꞉כ◒│ ∆╢

╩₈ᵖ כ◑ꜟⱠ◄ה ITהNW ₉≢ ≤

≢⅝╢√╘⁸↓↓≢ ≤∆╢─│ Ⱡ♇♩꞉כ◒─

≢№╢⁹ 

CO2 ─ IT ה  fiꜛ◦כꜙꜞ♁ ⌐ ™ Ⱡ♇♩꞉כ◒─ ⅜

∆╢≤⁸ ∆╢√╘⌐ ⌂ IT ╙ ⇔⁸ ∆

╢◄Ⱡꜟ◑כ╛ CO2 ⅜ ∆╢⁹ 

◒כ⁸Ⱡ♇♩꞉⇔∞√ ה ─ │ ₁ ⇔ ╙ ₁

⇔≡™╢⁹↓─ │⁸ №√╡─ CO2

≢ ∆╢ 

⁸√╕ ה Ⱡ♇♩꞉כ◒ ⅜ ⇔√⅛╠≤™∫≡∆←⌐

─ ◄Ⱡꜟ◑כ⅜ ∆╢≤│ ╠⌂™⅜⁸ ⌐ ∆

╢≤ ⇔≡ ╩ ∆╢⁹ 

─ ⱦ꜠♥╛◒כ꞉꜠♥ ה  ⌐⅔↑╢Ⱡ♇♩꞉כ◒ ─ ⁹ ♥

꜠꞉⁸◒כ♥꜠ⱦ  

∕─ ─ כꜙꜞ♁

◦ꜛfi  

FEMS⁸BEMS⁸ ה◓♃ ◦☻♥ⱶ⁸ ┼─ IT ─ ⁸ ♥

꜠꞉⁸◒כTV ⁸ ה ◌ꜟ♥⁸ ה ⁸

HEMS⁸ ⱴⱠ⁸כ ה ⱭכⱤ⁸כ ♩ⱨ♁ה

⁸○fiꜝ▬fi◦ꜛ♇Ⱨfi◓⁸ITS⁸ SCM 

 

ᵘ ∕─  

ᵑ─≢╕╣↓ה ᵗ⌐ ╡⅝╠⌂™ ╩ ⌐ ⇔≡ᵘ∕─ ⌐ ╘╢↓≤⌐∆╢⁹ 
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╢╟⌐fiꜛ◦כꜙꜞ♁ .5.4 ◄Ⱡ ─ ⌂  

5.4.1 IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─  

IT כ◑ꜟfi⌐╟╢◄Ⱡꜛ◦כꜙꜞ♁ ╩ ∆╢ ⁸ 5.4-1─ ╣⌐ ™

╩ ℮⁹ 

5.4-1 IT כ◑ꜟfi─◄Ⱡꜛ◦כꜙꜞ♁ ⱨ꜡כ 

 

1  ─  

╕∏ ⌐⁸ ─ ◦♫ꜞ○ ≤ ─ ◦♫ꜞ○ ╩ ⌐ ∆╢⁹ 

⌐⁸ 5.3-1 ⌐№→╠╣√ ─℮∟≥─ ⅜ IT fiꜛ◦כꜙꜞ♁ ⌐

∆╢⅛╩ ∆╢⁹ ⌐│⁸ 5.3-1─℮∟⁸ ─ ⅜ ∂╢ ╩ ∆╢
88⁹↓─ │⁸IT fiꜛ◦כꜙꜞ♁ ─ ≡─ ⌐ ⅜╢ ◄Ⱡꜟ◑כ ה

╩ ∆╢ ⅜№╢⁹ 

↓─ ⁸ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

כ◑ꜟⱠ◄ ה ⅜ ∆╢ ⱪꜝ☻ ∞↑≢⌂ↄ⁸IT ╛ ▬

fiⱨꜝ⌐ ╢◄Ⱡꜟ◑כ ─ ⱴ▬♫☻ ╙ ∆╢⁹√∞⇔⁸IT ♁ꜞ

fiꜛ◦כꜙ ⌐╟╡⁸IT ─ │ ⌐│ ∆╢ כ◘⁸⅜╢№⌐

Ᵽ─ ⌂≥⌐╟╡ ⅜ ∆╢ ╙№╢⁹ 

⁸IT≢ ה fiꜛ◦כꜙꜞ♁ │ ⌂╢⅜⁸ ∂ ╩ ⇔≡™╢◦♫

ꜞ○ ⅔ ™⌐ ⌂ ╩ ∆╢⁹ 

 

2 ─  

™≡⁸ ⇔√ ⌐ CO2 ╕√│ kgCO2 ╩ ∆

╢√╘─ ╩ ∆╢⁹∕─ ⁸ 5.3-1⌐ ∆ ─ ╩ ─♃כ♦⁸⌐

╩ ⇔≡ ─ ╕≢ ∆╢⁹╕√⁸ ⌐│ 1

 
                                                        
88

─ ⅜ ≢⌂™ │⁸╕∏ ≤ ∕╣∙╣─ CO2 ╩ ⇔⁸ ⌐∕─

╩ ∫≡╙╟™⁹ 

1 ─

2 ─

3 ─

4 ─
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╡─ CO2 ⅜ ╘╠╣╢╟℮⌐ ∆╢⁹ 

─ ─ ⌐│⁸ ╘ ─♃כ♦╢∆ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

3 ⌐ ∆╢ ─  

─ ╩ ⇔√ │⁸ ⌐ ╩♃כ♦╢∆ ∆╢⁹IT ꜛ◦כꜙꜞ♁

fi ─ ◄Ⱡ ╩ ∆╢ ⌐ ≤⌂╢ ⌐│⁸ ─ 2 ⅜№╢⁹ 

  (1) ה

IT ╩fiꜛ◦כꜙꜞ♁ ∆╢↓≤⌐╟╢◄Ⱡꜟ◑כ ╛ ─

─↓≤⁹ ⅎ┌♥꜠꞉⁸│≢◒כ ⌐╟╡ ⇔√ ─ ⁸

ⱭכⱤכ꜠☻○ⱨ▫☻≢│⁸ ⇔√ ╩№→╢↓≤⅜≢⅝╢⁹ 

  (2) ה

IT♁ꜞꜙכ◦ꜛfi╩ ∆╢↓≤≢ ∂╢◄Ⱡꜟ◑כ ╩CO2 ⌐ ∆╢

╙─⁹♥꜠꞉כ◒⌐≡ ↕╣⁸ ⇔√ ─ ⌐ ╢ CO2 ⁸

ⱭכⱤכ꜠☻○ⱨ▫☻ ⌐≡ ⇔⌂⅛∫√ ╩ ∆╢ ⌐ ∆╢

╡─ CO2 ≢№╢⁹ 

╩♃כ♦ ה ≢⅝⌂™ ⌐│⁸ 1 ⅔╟┘ 2 ⌐ ⌂ ╛ ⌂

⁸ ╩ ™⁸ ⌐ ╩ ∆╢ ╙№╡℮╢⁹ ⌂ ─ ╩

⁸ ─ ╩ ⌐ ⇔√⁹ 

╕√⁸ ╩ ∆╢ ⌐│⁸ ─╟℮⌂ ⌐╙ ⅜ ≢№╢⁹ 

╢⌂ ה IT ─fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ⌐│⁸ ─ │№╢ ─

⌐ ╕╣≡™╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

─ ה ⌐│ ⅜ ↕╣╢╙─⅜№╢ ⅎ┌ ─ CO2 ⁹↓─

╟℮⌂ ⌐≈™≡│⁸≥─ ─ ╩ ∆╢⅛╩ ⇔⁸⅛≈ ─

╩ ⇔≡⁸ ⌂ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

ⅎ┌⁸ ─fiꜛ◦כꜙꜞ♁ ⌐╟╢ ╩ ∆╢ ⌐│⁸2≈─ ∕╣

∙╣─ ╩ ™╢ ─ ⅜ ≢№╢⁹ 

 

4 ─  

⇔√ ╩ ⌐⁸(2) ≢ ⇔√ ⌐ ∫≡ ─ ╩ ∆╢⁹∕─

⁸ ─ ⌐ ⇔√℮ⅎ≢ ≡─ ─ ╩ ╘╢⁹ 

 

5.4.2 ♥꜠꞉כ◒─  

♥꜠꞉כ◒⌐╟╢ ─ ╩⁸ ⌐⅔↑╢ ⌐ ╣⌂⅜╠ ∆╢⁹ 

ₒ ₓ 

1 52 ─ ≢♥꜠꞉כ◒╩ ∆╢ ─ ╩ ∆╢⁹ ♥꜠꞉כ

⁸│כ◌ ⁸ 6km ⁸⅔╟┘ 40km ⌐≡ ∆╢╙─≤
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∆╢⁹╕√⁸ ≢│ 1 ╡ 8 ─ ╩ ℮↓≤≤∆╢⁹ 

ὁ
̝

6km
52

40km
52

13.1m2/

CO2 0.425kgCO2/kWh

8 /

 

5.4-2 ♥꜠꞉כ◒  

 

(1) ─  

♥꜠꞉כ◒ ─ ⌐ ∆╢ ≤⇔≡⁸ 5.4-1─ 6≈⅜ ⅎ╠╣╢⁹ 

 

5.4-1 ♥꜠꞉כ◒╩ ∆╢  

 ─  ─  

ᵒ ─  A ⌐ ╢◄Ⱡꜟ

כ◑

─  

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸

⌂≥─ ⅜ ↕╣⁸∕╣⌐ ℮

◄Ⱡꜟ◑כ ⅜ ∆╢⁹ 

B ⌐ ╢◄Ⱡꜟ

כ◑

─  

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸ ╛

Ᵽ☻≤™∫√ ─ ⅜

↕╣⁸∕╣⌐ ℮◄Ⱡꜟ◑כ

⅜ ∆╢⁹ 

ᵔ ○ⱨ▫☻☻Ɑכ☻ C ○ⱨ▫☻ ⌐

℮◄Ⱡꜟ◑כ  

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸

⇔≡™╢○ⱨ▫☻≢─◄Ⱡꜟ◑כ

⅜ ∆╢⁹ 

ᵖ ה◄Ⱡꜟ◑כ 

 

 

D IT ╩ ∆╢

─◄Ⱡꜟ◑כ

 

♥꜠꞉כ◒╩ ∆╢ ⌐ ∆╢

IT ─ ◄Ⱡꜟ◑כ 

E ≢─ ⌐

℮◄Ⱡꜟ◑כ  

♥꜠꞉כ◒╩ ∆╢ ⌐ ∆╢

IT ─ ◄Ⱡꜟ◑כ 

ⅎ┌⁸ ╛ ⌂≥⁹ 

ᵗ NW♦כ♃  F ⌐ ℮◄

Ⱡꜟ◑כ  

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸

⌐ ╢ ◄Ⱡꜟ◑כ⅜ ∆╢⁹ 

 

⌐⁸ ⌐⁸(2) ─ ⁸(3) ⌐ ∆╢ ─ ⁸(4) 

─ ⌐≈™≡ ∆⁹ 
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A ⌐ ╢◄Ⱡꜟ◑כ ─  

A │⁸ ─ ⌐ ─ ╩ ⇔≡™╢○ⱨ▫☻☻♃♇ⱨ

⅜⁸♥꜠꞉כ◒ ⌐╟╡⁸ ⌐ ╢◄Ⱡꜟ◑כ╩ ⇔⌂ↄ⌂╢≤™℮╙─≢№╢⁹ 

◄Ⱡꜟ◑כ ⌐ ∆╢↓≤⅛╠⁸ⱪꜝ☻─ ≢№╡⁸ ─╟℮⌐ ╘╢↓

≤⅜≢⅝╢⁹ 

 

A A1 ─ × A2 ─ ⌐ ╢  

A1 ♥꜠꞉כ◒ ⌐╟╡ ∆╢ ⌐ ╢  

× A2 ─ ⌐ ╢  

 

A1│♥꜠꞉כ◒╩ ∆╢↓≤≢ ⅜ ∆╢ ⌐╟╢

≢№╢⁹A2│ ⌐ ™ 1 ⅜ 1km ∆╢ ─ CO2

≢№╢⁹ 

╕√⁸ ─ ╩ ∆╢ ⁸ ╛∕─ ─ ─ ⌐╟╡⁸

─ ⅜ ⌂ ⅜№╢⁹ ≤⇔≡⁸♥꜠꞉כ◒⌐ ╢ ≢│⁸1 ╡

─♥꜠꞉כ◒ ⅜ ↕╣≡™╢⅜⁸♥꜠꞉כ◒ │ ↕╣≡™⌂™↓≤

⅜№╢⁹ A ≢│⁸ ⌐╟╢ ⅜ √╢ ≢№╢√╘⁸

♥꜠꞉כ◒ ╩ ∆╢ ⅜№╢⁹∕─√╘⁸1 ╡─ ⌂

╩ ⇔⁸♥꜠꞉כ◒ ⅛╠ ∆╢ ⅜ ≤⌂╢⁹ 

╕√⁸ 1 ⅜ ≢ 1km ∆╢ ─ ⅜ ⌂ ⌐│⁸

─ ≢ ∆╢≤™∫√ ⅜ ≤⌂╢⁹ 

─╟℮⌐⁸ ╘ ╩♃כ♦╢∆ ⇔≡⁸ ╩ ⇔≡⅔ↄ ⅜№╢⁹ 

2-2─ ⌐⅔™≡⁸1 ╡ 6km─ ─╡╩ ≢ ∆╢○ⱨ▫☻☻♃♇

ⱨ 1 ⅜⁸♥꜠꞉כ◒╩ 52 ⇔√ ─ ╩ ∆╢ │⁸ ─ ╡≤⌂

╢⁹ 1 ⁸1km ≢ ∆╢ ─ 0.047 [kgCO2/ [kmה
89 ⌐≈™≡

│ ╩ ─↓≤⁹ 

 

A A1 ♥꜠꞉כ◒ ⌐╟╡ ∆╢ ⌐ ╢  

× A2 ─ ⌐ ╢  

A1 ♥꜠꞉כ◒ × ♥꜠꞉כ◒ 1 √╡─  

× A2 ⌐ ℮  

 52 [ / ] × 6 [km/ ]  × 0.047 [kgCO2/( [(kmה  

 14.7 [kgCO2/( ה )] 

 

B ⌐ ╢◄Ⱡꜟ◑כ ─  

A ≢│ ╩ ≤⇔√─⌐ ⇔⁸ B≢│ ╛Ᵽ☻≤™∫√⁸

 
                                                        
89  ◄Ⱡꜟ◑כ 2001-2002 ╟╡  
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╩ ≤∆╢⁹◄Ⱡꜟ◑כ ⌐ ∆╢↓≤⅛╠ⱪꜝ☻ ≤ ≢⅝╢⁹ 

⌐⅔™≡⁸♥꜠꞉כ◒⌐╟╡ ⅜ 1 ⇔≡╙⁸ ⌂≥─ ─

⌐ ⌐│ ╩ ⅎ⌂™≤ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸♥꜠꞉כ◌כ⅜

∆╣┌⁸ ₁⌐ ≤™∫√ ⅜ ∂╢ │ №╢90⁹↓℮⇔√ ╩

IT │fiꜛ◦כꜙꜞ♁ ⇔≡™╢↓≤⅛╠⁸ │⌂™╙── ⌐ ↕╣╢ ╙

╘≡ IT ─fiꜛ◦כꜙꜞ♁ ⱳ♥fi◦ꜗꜟ≤ ∆╢⁹ 

⌐ ╢◄Ⱡꜟ◑כ ─ │⁸ ─ ╡ ╘╢↓≤⅜≢⅝╢⁹

1 ╡ 40km─ ╩ ∆╢♥꜠꞉כ◌כ ♥꜠꞉כ◒ 52

─ │⁸ 

 

B ─ × ─ ⌐ ╢  

B1 ♥꜠꞉כ◒⌐╟╡ ∆╢ ⌐ ╢  

× B2 ⌐ ℮  

B1 ♥꜠꞉כ◒ × ♥꜠꞉כ◒ 1 √╡─  

× B2 ⌐ ℮  

 52 [ / ] × 40 [km/ ] × 0.005 [kgCO2/( [(kmה  

 10.4 [kgCO2/( ה )] 

 

↓↓≢⁸ ∆╢ B2 │⁸○ⱨ▫☻☻♃♇ⱨ 1 ⅜ 1km─ ╩ ≢

∆╢ ─ 0.005 [kgCO2/ [kmה
91 ≢№╢⁹ ─

╩ ⇔≡™╢⁹ 

 

C ○ⱨ▫☻ ⌐ ℮◄Ⱡꜟ◑כ  

♥꜠꞉כ◒⅜ ↕╣╢↓≤≢⁸↓╣╕≢○ⱨ▫☻⌐⅔™≡◄Ⱡꜟ◑כ╩ ⇔≡™√

☻♃♇ⱨ─ ⅜ ╡⁸○ⱨ▫☻▬fiⱨꜝ ╛ ─◄Ⱡꜟ◑כ ⅜ ↕

╣╢⁹↓─╟℮⌂◄Ⱡꜟ◑כ ─ ╩ ⇔√╙─⅜⁸ C ≢№╢⁹↓─

│◄Ⱡꜟ◑כ ⅜ ∆╢√╘⁸ⱪꜝ☻─ ≤ ≢⅝╢⁹ 

♥꜠꞉כ◌כ ⅜ ─○ⱨ▫☻⌐⅔↑╢◄Ⱡꜟ◑כ ⌐ ⌐ ┘≈ↄ≤│

╠⌂™╙──⁸♥꜠꞉כ◌כ │○ⱨ▫☻⌐⅔↑╢◄Ⱡꜟ◑כ ─ⱳ♥fi◦ꜗ

ꜟ╩ ↕∑╢≤ ⅎ╢↓≤⅜≢⅝╢⁹↓╣╙ B ⁸IT ─fiꜛ◦כꜙꜞ♁

ⱳ♥fi◦ꜗꜟ≤ ⅎ╢⁹ 

─ ⅎ ╩ ╕ⅎ╢≤⁸♥꜠꞉1כ◌כ ⌐╟╢ CO2 ─ │⁸ ─

╟℮⌐ ╘╢↓≤⅜≢⅝╢⁹ ○ⱨ▫☻─ ╩ 260 5 ≢ 52

≤∆╢≤⁸ 

 

 
                                                        
90 │⁸3.2 ╩  
91  ◄Ⱡꜟ◑כ 2001-2002 ╟╡  
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C ☻♃♇ⱨ 1 ╡─○ⱨ▫☻ × ♥꜠꞉כ◒  

× ╡─◄Ⱡꜟ◑כ  

 

C1 ○ⱨ▫☻☻♃♇ⱨ 1 ╡─ 92 × ♥꜠꞉כ◒  

× C2 ○ⱨ▫☻≢─ ╡─◄Ⱡꜟ◑כ 93
 

 13.1 [m2/ ] × (52/260) ×76.0 [kgCO2/(m2ה )] 

 199.1 [kgCO2/( ה ]] 

 

D IT ╩ ∆╢ ─◄Ⱡꜟ◑כ  

D│⁸IT ⅜ ∆╢◄Ⱡꜟ◑⁹╢№≢כ♥꜠꞉כ◒ ⌐ ™ ה

∆╢◄Ⱡꜟ◑כ ≢№╢↓≤⅛╠⁸ⱴ▬♫☻ ≤⇔≡ ∆╢ ⅜№╢⁹ 

♥꜠꞉כ◒ ⌐│⁸ ○ⱨ▫☻≢─ PC ⌐╟╢ ╩ ⌐≡ PC

│ ⱡכ♩ PC╩ ∟ ╡ ∆╢≤ ⅎ╠╣╢⁹ 

♥꜠꞉כ◌כ⅜ ≢ⱡכ♩Ɽ♁◖fi 18,734[Wh/ ה ]
94 ╩ ∫≡

╩ ℮≤∆╢⁹8 ╡─ ◄Ⱡꜟ◑כ│ 192.1 [Wh/ ] = 0.192 [kWh/ ] ↓↓≢⁸

♥꜠꞉כ◌כ─ │ ⌐ ⇔⁸ ∆╢ │ ⅛╠ ↕╣≡™╢╙─

≤∆╢⁹ CO2 0.425 [kgCO2/kWh]
95

 

 

D IT 1 ╡─ × ─ ⌐ ∆╢  

D1 ⱡכ♩ PC─ ⌐ ╢  

× D2 ─ ⌐ ∆╢  

D1  IT  × IT 1 ╡─  × IT   

× D2 ─ ⌐ ∆╢  

 1 [ ] × 0.192 [kWh/( ה )] × 52 [ / ] × 0.425 [kgCO2/kWh]  

 4.2 [kgCO2/ ] 

 

E ≢─ ⌐ ℮◄Ⱡꜟ◑כ  

♥꜠꞉כ◌כ⅜ ≢ ∆╢ ⁸ ⌂≥─◄Ⱡꜟ◑כ ⅜ⱴ▬♫☻─ ≤

⌂╢⁹↓╣╩ E≤∆╢⁹ 

─℮∟⁸◄▪◖fi ─ ─ ↄ│⁸○ⱨ▫☻⌐⅔↑╢◄Ⱡꜟ◑כ

─╟℮⌐ ╡─ ⅜ ↕╣≡™⌂™↓≤⅜ ™⁹∕─√╘⁸

⌐≡ ∆╢ ─ ⅛╠ ╩ ╘√ ⁸ ⌐⅔↑╢

 
                                                        
92 ┼─ ⌐ ↑√ ICT ⌐ ∆╢  2008 4  
93  
94 ◄Ⱡꜟ◑כ☿fi♃כ ♃▬ⱪ  LCD14 ◄Ⱡ⸗כ♪ ╖⁹

│ 15 ⁸52 ─╙─⁹ 
95 19  
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CO2 ╩ ∂≡⁸CO2 ╩ ∆╢⁹ 

⌐ ⅜ ↕╣╢ ⌂ ≤⇔≡⁸ 2.2kW 6 9

⅔╟┘ 6 8
96╩ ∆╢≤ ∆╢≤⁸ │⁸ ─ ╡≤

⌂╢⁹ 

 

E  ( ⌐ ™ ∆╢ ) × ( ─ ⌐ ∆╢ ) 

 E1 × ♥꜠꞉כ◒  

× E2 ─ ⌐ ∆╢  

 1.15 kWh/  0.54 kWh/  × 52 [ / ]  × 0.425 [kgCO2/kWh]  

 37.3 [kgCO2/ ] 

 

F ⌐ ℮◄Ⱡꜟ◑כ  

IT fi│⁸ꜛ◦כꜙꜞ♁ ⌐ ∂≡▬fi♃כⱠ♇♩╩ ∆╢↓≤⌐╟╡⁸ ─○ⱨ

▫☻ ╛ ≢─ ╩ ⌐ ─ ™╙─⌐ ⇔≈≈№╢⁹▬fi♃כⱠ♇♩

┼─▪◒☿☻│⁸▬fiⱨꜝ ⌐⅔↑╢▬fi♃כⱠ♇♩ ─◄Ⱡꜟ◑כ ╩ ∆√

╘⁸ⱴ▬♫☻─ F ≤⌂╢⁹ 

⌐ ℮◄Ⱡꜟ◑כ │⁸ ─↓≤⌂⅜╠ ─ ⌐╟╡ ╕╢╙

─≢№╢√╘⁸▬fi♃כⱠ♇♩⌐⅔↑╢ 1Mbyte ╡ ⌐ ╢ 0.0025 

[kgCO2/Mbyte]
97 ╩ ∆╢⁹ 

↓↓≢⁸IT ─ ◄Ⱡ ─ ☻Ⱨכ♪╛ ▬fiⱨꜝ─ ⌐╟╡⁸ ⌂╠

┌↓─ │ ─ ╩ ∆╢↓≤⅜ ╕⇔™⅜⁸ ╟╡╙ ⇔™ │

↕╣≡™⌂™√╘⁸ ≢│ ╩ ∆╢⁹ 

⌐⅔↑╢♥꜠꞉כ◒ ⌐≡ 10,000 [Mbyte]─ ╩ ⇔√ ⁸

⌐ ℮◄Ⱡꜟ◑כ │⁸ ─╟℮⌐ ╘╠╣╢⁹ 

 

F  ( ) × ( ⌐ ╢ ) 

F1 × F2 ⌐ ╢  

 10,000 [Mbyte] × 0.0025 [kgCO2/Mbyte] 

 25 [kgCO2/ ] 

 

1 Mbyte ╡─ CO2 │⁸ ⅜ ↕╣≡™╢⁹ ⁸

Ⱡ♇♩꞉כ◒ │ ₁ ⇔≡™╢√╘⁸∕─◄Ⱡꜟ◑כ │ IT fiꜛ◦כꜙꜞ♁

─ ╩ ∆╢ ⁸ ⅝⌂ ≤⌂╢ ⅜№╢⁹ 

IT ─fiꜛ◦כꜙꜞ♁ ⌐╟╢ ╩ ∆╢√╘⁸↓╣╕≢ ⁸ ⇔√ ╩

ⱪꜝ☻הⱴ▬♫☻─ ⌐ ⇔√ ⁸ ∆╢⁹ ≤⇔≡ ╡ →√⁸♥꜠꞉כ◒

 
                                                        
96 ◄Ⱡꜟ◑כ☿fi♃כ ◄Ⱡ ◌♃꜡◓ 2008╟╡ 
97 ICT◘כⱦ☻─ ┘ ⌐ ∆╢ 2004 3  
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─ ⌐╟╢ ─ ╩ 5.4-3 ⌐╕≤╘╢⁹ 

 

5.4-3 ♥꜠꞉כ◒⌐⅔↑╢ ─ CO2  

[kgCO2/ ה ] 

#  CO2  

ⱪꜝ☻─   

A ⌐ ╢◄Ⱡꜟ◑כ ─  14.7 

B ⌐ ╢◄Ⱡꜟ◑כ ─  10.4 

C ○ⱨ▫☻ ⌐ ℮◄Ⱡꜟ◑כ  199.1 

ⱴ▬♫☻─   

D IT ╩ ∆╢ ─◄Ⱡꜟ◑כ  4.2 

E ≢─ ⌐ ℮◄Ⱡꜟ◑כ  37.3 

F ⌐ ℮◄Ⱡꜟ◑כ  25 

 A+B+C-D-E-F  157.7 
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5.4.3 ⌐ ™╢  

⌐⁸IT כ◑ꜟfi⌐╟╢◄Ⱡꜛ◦כꜙꜞ♁ ─ ⌐ ⇔≡⁸ ™╠╣╢

↓≤─ ™ 5.4-1⅛╠ 5.4-8 ╩ ∆⁹↓╣╠ │⁸ ≢ ↕╣

≡™╢⁸ ⌂╙─╩ ⁸ ⇔√╙─≢№╢⁹╕√⁸ ⁸IT ─fiꜛ◦כꜙꜞ♁

⌐╟╢ CO2 ─ ⅜ ⌐⌂╢╟℮⌐⁸ ╩ ⇔≡™╢⅜⁸ ─

╛ ⌂≥⌐╟╡⁸ ⌐╙ ─ ⅜ ∂≡™╢√╘⁸ ─ ⅜

∆╢╙─⌐≈™≡│⁸₈ ─ ₉╩ ⇔≡™╢⁹ 

 

5.4-1 ◄Ⱡꜟ◑כ ∕─ 1  

     

 

 

 

 

◄Ⱡꜟ◑כ

 

●♁ꜞfi 2.75 (kgCO2/ liter)  1 

2.75 (kgCO2/ liter) ─╖ 2 

 

 

2.65 (kgCO2/ liter)  1 

2.50 (kgCO2/ liter) ─╖ 2 

 2.95(kgCO2/ liter)  1 

2.60(kgCO2/ liter) ─╖ 2 

 2.81(kgCO2/ liter)  1 

●☻ 

 

2.22(kgCO2/ liter)  1 

2.10(kgCO2/ liter) ─╖ 2 

LPG 

 

3.00 (kgCO2/ kg) ─╖ 2 

6.50 (kgCO2/ kWh) ─╖ 2 

 

 

 

0.363(kgCO2/ liter)  3 

0.425(kgCO2/ liter) ─╖ 4 

0.555(kgCO2/ liter)  5 

0.386(kgCO2/ liter)  6 

1)  2005 , 2) ─ ⌐ ∆╢ , 3)  

Ν2008 4 , 4) ╩ ⅜╕≤╘≡ , 5) ↕╣√

─ ⌐ ∆╢ ♦ⱨ◊ꜟ♩ , 6) 2007
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5.4-2 ◄Ⱡꜟ◑כ ∕─ 2  

     

 

 

 

ₒ ₓ 

 

 0.975 (kgCO2/ kWh)   

 

 

 

7 

 0.742 (kgCO2/ kWh)  

LNG  0.608 (kgCO2/ kWh)  

 0.053 (kgCO2/ kWh)  

 0.029 (kgCO2/ kWh)  

 0.015 (kgCO2/ kWh)  

 0.011 (kgCO2/ kWh)  

 0.022 (kgCO2/ kWh)  

 

ₒ ₓ 

◄Ⱡꜟ◑כ

 

 

  0.679 (kgCO2/ kWh) ─╖  

 

8  ♪▬♠ 0.660 (kgCO2/ kWh) ─╖ 

  0.566 (kgCO2/ kWh) ─╖ 

  

  

1.020 (kgCO2/ kWh) ─╖ 

0.535 (kgCO2/ kWh) ─╖ 

 ♃▬ 0.595 (kgCO2/ kWh) ─╖ 

 ⱨ▫ꜞⱧfi 0.566 (kgCO2/ kWh) ─╖ 

 ⱬ♩♫ⱶ 0.455 (kgCO2/ kWh) ─╖ 

 ▬fi♪ 1.437 (kgCO2/ kWh) ─╖ 

  0.500 (kgCO2/ kWh)  9 

7) ( ) No.338 2000 ☻כꜙ♬  10 , 8) JBMA

⌐⅔↑╢ CO2 ─ 2006 6 , 9) International Energy 

Agency (IEA), Vatterian and Ecolvent 
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5.4-3 ─ ┘ IT ─  

     

 

 

 

⸗ⱡ─  

 1.28 (kgCO2/ kg)  3 

CD  0.25 (kgCO2/ )  10 

CD  0.46 (kgCO2/ )  10 

○ⱨ▫☻ 76.0 (kgCO2/m2)  1 

 46.2 (kgCO2/ m2)  11 

 fi♃ 2.113 (kgCO2/ m2)  12☿♃כ♦

ⱦꜟ 0.0025(kgCO2/Mbyte)   12 

NW  0.022 (kgCO2/ kWh)  13 

FAX  0.14 (kgCO2/ hour)  14 

 

 

IT ─ 

 

♦☻◒♩♇ⱪ PC 71.4 (kgCO2/ )   

 

 

 

 

15 

ⱡכ♩ PC 27.8 (kgCO2/ )  

CRT♦▫☻ⱪ꜠▬ 67.5 (kgCO2/ )  

♦▫☻ⱪ꜠▬ 21.9 (kgCO2/ )  

ⱪꜞfi♃74.7 כ (kgCO2/ )  

Ᵽכ◘ Ⱶ♇♪  1,066.0 (kgCO2/ )  

Ᵽכ◘ WS  793.0 (kgCO2/ )  

 1.4 (kgCO2/ )  

 14.2 (kgCO2/ )  

ⱨ□◒◦Ⱶꜞ 12.2 (kgCO2/ )  

Ⱪ꜡כ♪Ᵽfi♪

 

106.0 (kgCO2/ )  16 

1)  2002 12 , 3)  Ν2008 4 ,  

 10) 2001 , 11) 2005 , 12) ◄Ⱡ◌ꜟ♥ 2005 , 13) 

 ICT◘כⱦ☻─Ν 2004 , 14) WG3  2003 , 15)  IT⅜ ⌐

ⅎ╢ ─ ⌐ ∆╢ 2002  16) Ⱪ꜡כ♪Ᵽfi♪ NW─ CO2 ─  

 



 

193 

5.4-4 ─  

     

 

ⱥ♩─  

 0.0839 (kgCO2/ הkm)   

11 
Ᵽ☻ 0.0615 (kgCO2/ הkm)  

 0.1860 (kgCO2/ הkm)  

 0.0329 (kgCO2/ הkm)  

 

 

ₒ ₓ 

ⱥ♩─  

 0.047 (kgCO2/ הkm)   

 

 

 

17 

 0.023 (kgCO2/ הkm)  

 0.093 (kgCO2/ הkm)  

Ᵽ☻ 0.027 (kgCO2/ הkm)  

Ᵽ☻ 0.009 (kgCO2/ הkm)  

 0.030 (kgCO2/ הkm)  

 0.005 (kgCO2/ הkm)  

 0.004 (kgCO2/ הkm)  

 0.008 (kgCO2/ הkm)  

◦☻♥ⱶ 0.007 (kgCO2/ הkm)  

 11) 2005 , 17) ◄Ⱡꜟ◑כ 2001-2002  

 

5.4-5 ─  

     

 

⸗ⱡ─  

♩ꜝ♇◒ 0.205 (kgCO2/ tonהkm)   

 

11  0.0315 (kgCO2/ tonהkm)  

 1.410 (kgCO2/ tonהkm)  

 0.027 (kgCO2/ tonהkm)  

 0.0973 (kgCO2/ tonהkm)  

 

 

ₒ ₓ 

⸗ⱡ─  

♩ꜝ♇◒ 0.049 (kgCO2/ tonהkm)   

 

 

17 

♩ꜝ♇◒ 0.226 (kgCO2/ tonהkm)  

♩ꜝ♇◒ 0.098 (kgCO2/ tonהkm)  

♩ꜝ♇◒ 0.776 (kgCO2/ tonהkm)  

 0.006 (kgCO2/ tonהkm)  

 0.011 (kgCO2/ tonהkm)  

 0.398 (kgCO2/ tonהkm)  

 11) 2005 , 17) ◄Ⱡꜟ◑כ 2001-2002  
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5.4-6 ∕─  

     

 

⸗ⱡ─

 

●♁ꜞfi  15.5(km/liter)●♁ꜞfi  ─╖ 18 

0.193 (kgCO2/ km) ─╖  

 

 

19 

ꜟ♀כ▫♦  0.146 (kgCO2/ km) ─╖ 

●♁ꜞfiⱢ▬Ⱪꜞ♇♪ 0.123 (kgCO2/ km) ─╖ 

 ╖─ Ɫ▬Ⱪꜞ♇♪ 0.089 (kgCO2/ km)ꜟ♀כ▫♦

 0.087 (kgCO2/ km) ─╖ 

●☻  0.148 (kgCO2/ km) ─╖ 

 0.049 (kgCO2/ km) ─╖ 

ₒ ₓ  

 

●♁ꜞfi  0.274 (kgCO2/ km)  20 

ꜟ♀כ▫♦  0.290 (kgCO2/ km)  

 18) 2008 , 19) ( )  JHFC

 2006 3 * │ ⌐ ↕╣≡™╢╙─≢│⌂™⁹20) CDM Prj Ⱳ◗♃♩ꜝ

fi☻Ⱶ꜠♬○ PDD 

 

A.1-1⅛╠ A.1-6⌐ ⇔√ │⁸(a) ≤ ─ ≢ ↕╣√

CO2 ╩ ⇔√╙─ ₈ ₉⁸ ┘(b) ─╖╩ ≤⇔√╙─ ₈

─╖₉ ⌐ ≢⅝╢⁹ │№╢ ⌐ ╢ CO2 ╩ ∆╢ ⁸ ─

CO2 ⅛╠ ⌐ ╢╕≢─ ≡─ ╩ ╦∑√ ≢№╢⁹ ⁸ │

⌐⅔↑╢ ─╖╩ ≤⇔√╙─≢№╢⁹ 

╕√⁸ ≢│⁸ ⌐ ⅜ ⌐⅔↑╢ ╩ ⌐ ⇔≡™╢⅜⁸ ─ ⅜

≢№╢ ⁸ ─ ╩ ∆╢ ⅜ ∂╢⁹ ≤⇔≡⁸ A.1-7⌐ ─

─ CO2 ╩ ∆⁹ 

╕√⁸ ⁸≡⇔≥♃כ♦─ ⅜ ⌐ ⇔≡™╢ ─ CO2

⅜№╢ A.1-8 ⁹↓╣│⁸ ⅜ ⅛╠ ∆╢ ⅜≥─ ─

─ ╩ ∫≡™╢⅛╩ ∆╙─≢№╢⁹ ─ ─ ⌐╟╡⁸

⌐│ ─ ⅜ ∂≡™╢⁹╕√⁸2011 3 ─ ⁸

⌐ ⅜╖╠╣╢↓≤⅛╠⁸ ⌐╙ ⅜ ∂╢≤ ⅎ╠╣╢⁹ 

↓─√╘⁸ ─ ╩ ∆╢ ⁸ ─ ╩ ⌐ ╣√ ≢⁸ ⌂

╩ ∆╢↓≤⅜ ≢№╢⁹ 
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5.4-7 ⌐⅔↑╢ ─ CO2  

[   kgCO2/kWh] 

    

 0.679 ♃▬ 0.595 

♪▬♠ 0.660 ⱨ▫ꜞⱧfi 0.566 

 0.566 ⱬ♩♫ⱶ 0.455 

 1.020 ▬fi♪ 1.437 

 0.535  0.425 

 JEMA ⅜ ⇔√₈ ⌐⅔↑╢ CO2 ─

 ver. 3 2006 6 ₉ 

  ─ │ 20 ╩ ⁹  

 

5.4-8 CO2  

 22  

[   kgCO2/kWh] 

    

( ) 0.359 ( ) 0.311 

( ) 0.429 ( ) 0.326 

( ) 0.375 ( ) 0.385 

( ) 0.473 ♦ⱨ◊ꜟ♩  0.559 

  ₈ 22 ─ ─ ₉ 
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5.4.4 IT fiꜛ◦כꜙꜞ♁ ⌐ ™╢  

 

IT ─fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ⁸5.4 ≢ ⇔√╟℮⌐⁸ ╩♃כ♦─ ∆

╢↓≤⅜ ≢№╢⁹ 

⌐│ ╩ ∆╢↓≤⅜ ─fiꜛ◦כꜙꜞ♁⁸⅜™⇔╕ ⅜

≢№╢ ♃כ♦╛ ⅜ ⌂ ⁸ ⅜ ⌂ ⅜ ∆╢⁹ 

∕↓≢⁸ ≤⇔≡⁸∕─╟℮⌂ ⌐ ─ ≤⌂╢ ╩ ⌐ ∆⁹ 

 

  

1 ⅜ ╘╢○ⱨ▫☻☻Ɑ13.1 ☻כm2/  

≢─ⱡכ♩Ɽ♁◖fi LCD14

─  

18,734 [kWh/ ה ]   

○ⱨ▫☻≢─ⱡכ♩Ɽ♁◖fi

LCD14 ─  

33,876 [kWh/ ה ]   

≢─♦☻◒♩♇ⱪⱤ♁◖fi

LCD ╖ ─  

62,508 [kWh/ ה ]   

○ⱨ▫☻≢─♦☻◒♩♇ⱪⱤ♁

◖fi LCD ╖ ─  

113,568 [kWh/ ה ]  

 

○ⱨ▫☻ ─  0.004 kg/  (A4◘▬☼  

─  25.88 kWh 375

 

◄▪◖fi─  56.25 kWh 375

 

⌂◌ꜟ♥─  ◌ꜟ♥ 2 270mm

× 384mm⁸ ↕

220 /m2 

2.5 /1◌ꜟ♥ 0.25m2/1

◌ꜟ♥  

◌ꜟ♥ ☻Ɑ300 ☻כ ◌ꜟ♥╩ ∆╢─

⌐ ⌂◐ꜗⱦⱠ♇♩─

  0.288m2 

─  0.004 kg/  (A4◘▬☼  

○ⱨ▫☻ ─  0.004 kg/  (A4◘▬☼  
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5.4.5 IT fiꜛ◦כꜙꜞ♁ ─√╘─  

 

IT ─fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ⁸5.4 ≢ ⇔√╟℮⌐⁸ ─ ╩ ∆╢

↓≤⅜ ≢№╢⁹ 

≤⇔≡│⁸ ╩ ∆╢↓≤⅜ ╕⇔™⅜⁸ ♃כ♦╛ ⅜ ⌂

⁸ ╩ ∆╢↓≤⅜ ⌂ ╙ ∆╢⁹ 

∕↓≢⁸ ≤⇔≡ ─√╘─ ≤⌂╢ ╩ ⌐ ∆⁹ 

 

   

1 ⅜ ╘╢○ⱨ▫☻☻Ɑ

 ☻כ

13.1m2/  ┼─ ⌐ ↑√

ICT ⌐ ∆╢  

2008 4  

≢─ⱡכ♩Ɽ♁◖fi

LCD14 ─

 

18,734 [kWh/ ה ]   ◄Ⱡ☿fi♃כ ♃▬ⱪ

 LCD14 ⁸

┼─  

○ⱨ▫☻≢─ⱡכ♩Ɽ♁

◖fi LCD14 ─

 

33,876 [kWh/ ה ]   ◄Ⱡ☿fi♃כ ♃▬ⱪ

 LCD14 ⁸

┼─  

≢─♦☻◒♩♇ⱪⱤ

♁◖fi LCD ╖ ─

 

62,508 [kWh/ ה ]   ◄Ⱡ☿fi♃כ ♃▬ⱪ

⁸ ┼─

 

○ⱨ▫☻≢─♦☻◒♩♇

ⱪⱤ♁◖fi LCD ╖

─  

113,568 [kWh/ ה ]   ◄Ⱡ☿fi♃כ ♃▬ⱪ

⁸ ┼─

 

○ⱨ▫☻ ─

 

0.004 kg/  (A4◘▬☼  ┼─ ⌐ ↑√

ICT ⌐ ∆╢  

2008 4  

─

 

25.88 kWh 375

 

◄Ⱡ☿fi♃כ H20 ◄Ⱡ

ꜝfi◐fi◓ ╟╡  

◄▪◖fi─  56.25 kWh 375

 

◄Ⱡ☿fi♃כ H20 ◄Ⱡ

ꜝfi◐fi◓ ╟╡  

⌂◌ꜟ♥─  ◌ꜟ♥ 2 270mm

× 384mm⁸ ↕

220 /m2 

2.5 /1 ◌ꜟ♥ 0.25m2/1

◌ꜟ♥  

◌ꜟ♥ ╟╡  

◌ꜟ♥ ☻Ɑ300 ☻כ◌ꜟ♥╩ ∆╢─⌐

⌂◐ꜗⱦⱠ♇♩─

  0.288m2 

◌ꜟ♥ ╟╡ ◖◒ꜜ  

─  0.004 kg/  (A4◘▬☼  ┼─ ⌐ ↑√

ICT ⌐ ∆╢  

2008 4  

○ⱨ▫☻ ─

 

0.004 kg/  (A4◘▬☼  ┼─ ⌐ ↑√

ICT ⌐ ∆╢  

2008 4  
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5.5. IT fiꜛ◦כꜙꜞ♁  

≢│⁸꞉כ◐fi◓◓ꜟכⱪ≢ ↕╣√₈IT⌐╟╢ ─ ◄Ⱡ₉⌐ ∆╢ IT ♁

╩fiꜛ◦כꜙꜞ ∆╢⁹ 

 

fiꜛ◦כꜙꜞ♁  

 

Ợ ⱪ꜡☿☻─  

EMI ◦☻♥ⱶ DEMITASNX ♦Ⱶ♃☻   

 

ỢBEMS 

─ ╩ ⇔√ ◦☻♥ⱶ  

↑ ◄Ⱡ◦☻♥ⱶ  

◦☻♥ⱶ₈Futuric₉  

 

ỢⱭכⱤכ꜠☻○ⱨ▫☻ 

♄▬꜠◒♩ⱷכꜟ ╩▬fi♃כⱠ♇♩ ∆╢ ICT◘כ

ⱦ☻ 

NECⱦ♇◓꜡כⱩ  

◦☻♥ⱶ ◦☻♥ⱶ▪fi

 ☻ⱦכ◘♪

◦☻♥ⱶ  

◦☻♥ⱶ ♁ⱨ♩►▼▪◄fi☺♬

▪ꜞfi◓  

─ ⇔≤  ♃כ♦ⱦ☻ NTTכ◘

─ ◦☻♥ⱶ ♁ⱨ♩►▼▪◄fi☺♬

▪ꜞfi◓  

eꜝכ♬fi◓◦☻♥ⱶ₈Internet Navigware₉  

↑ POS◦☻♥ⱶ  

↑ ◦☻♥ⱶ GIS   

─   

PCה  ♁ⱨ♩►▼▪◄fi☺♬

▪ꜞfi◓  

─ ⌐╟╢ⱭכⱤכ☻♩♇◒꜠☻ PFU 

○ⱨ▫☻ NTT♦כ♃ 

○fiꜝ▬fi◘כⱦ☻  

♁ⱨ♩ ▪♪Ᵽfi☻

♩◄fi☺♬▪ꜞfi◓ 

↑ ה ⱦ☺Ⱡ☻

ASP◘כⱦ☻ 

NTT♦כ♃ 

◦☻♥ⱶ⌐╟╢ A.⅔ ↕╕ ↑─

◦☻♥ⱶ⁸B. ◦☻♥ⱶ  

 

 

↑ Ɽ♇◔₈☺כCompusmate-J₉  

↑Web◦☻♥ⱶ 

₈KOSMO Communication Web₉ 

ⱦ☺Ⱡ☻ה▬ⱡⱬכ

◦ꜛfi 
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Ợ ─ IT  

◦☻♥ⱶ  

↑꞉כ◒ⱨ꜡כ◦☻♥ⱶ₈ExchangeUSE₉  

SaaS ◦☻♥ⱶ NTT♦כ♃ 

Ợ♥꜠꞉כ◒ 

3 ⌐╟╢ ♥꜠꞉כ◒─  ꞉▬◄ⱨ◦

 כ

╢╟⌐☻ⱦכ◘ ⌐╟╢ ≤꞉כ

◒ꜝ▬ⱨⱣꜝfi☻─  

♁ⱨ♩►▼▪◄fi☺♬

▪ꜞfi◓  

 

ỢTV  

◦☻♥ⱶ ♁ⱨ♩►▼▪◄fi☺♬

▪ꜞfi◓  

♥꜠ⱦ    

♥꜠ⱦ   

 

Ợꜞ⸗כ♩☿fi◦fi◓ה  

─ ⌐╟╢ ╡ ╡ ─  ♁ⱨ♩►▼▪◄fi☺♬

▪ꜞfi◓  

  ⱦ☻₈♩꜠♄☻₉כ◘

 

ỢHEMS 

ⱱכⱶⱠ♇♩꞉כ◒╩ ⇔√ ◄Ⱡ   

ⱱכⱶ◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩◦☻♥ⱶꜝ▬ⱨ▫♬♥▫

ECOⱴⱠ◦☻♥ⱶ 

Ɽ♫♁♬♇◒  

 ⅎ╢  ☻ⱦכ◘

♩♇◄▬♄Ⱳfiכ◌≢⌂╪╖  

 

 

Ợ○fiꜝ▬fi◦ꜛ♇Ⱨfi◓ 

▬fi♃כⱠ♇♩◦ꜛ♇Ⱨfi◓◦☻♥ⱶ₈i-market₉  

 

Ợ ⁸ ⁸ ─  

☻♩♇◒ⱱꜟⱶ─  IBM  

  fiꜛ◦כꜙꜞ♁
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5.6. IT ─fiꜛ◦כꜙꜞ♁ CO2 ─ ╩ ™√  

5.6.1 ─ ⅎ  

◄Ⱡꜟ◑כ⌐ ∆╢ IT fi│⁸ꜛ◦כꜙꜞ♁ ⅜ ⌐╦√╢⁹ ⅎ┌ⱭכⱤכ꜠

☻○ⱨ▫☻─ ⌐│⁸ fi⁸ꜛ◦כꜙꜞ♁╢∆⌐♩♇◕כ♃╩ ♇◕כ♃╩

fi⌂≥⁸ꜛ◦כꜙꜞ♁╢∆≥♩ ⅜fiꜛ◦כꜙꜞ♁⌂₁ ⇔⁸ ╙ ╙ ⌂∫≡™

╢⁹╕√⁸IT fi│⁸ꜛ◦כꜙꜞ♁ ╕√│ ⅜ ╕∫√┌⅛╡─╙─⅜ ↄ⁸

─fiꜛ◦כꜙꜞ♁ ⅜ ⅝ↄ ∆╢ ╙№╢⁹ 

∕↓≢⁸↓↓≢│⁸ ─ ∆╢ ╩╙≤⌐⇔√ ╩ ∫√⁹ ─

╩ ⇔√ ─◄Ⱡꜟ◑כ ─fiꜛ◦כꜙꜞ♁⁸⌐ ─

╩⅛↑╢↓≤≢⁸ ⁸ ─◄Ⱡꜟ◑כ ╩ ⇔√⁹ 

IT ─fiꜛ◦כꜙꜞ♁ │⁸ ⌂ ─ ⅜ ⅝™≤ ⅎ╠╣╢⁹ ⅎ

┌ HEMS┼─ ╩ ⇔√▪fi◔⁸│≢98♩כHEMS─ ⅜ 10 ─ ≢

╙ ⅜ 20% ⌐≤≥╕∫≡™╢⁹⇔√⅜∫≡⁸ ⱷ◌♬☼ⱶ∞↑≢│ HEMS

─ ⌐│ ─ ⅜ fi⌐⅔™≡│⁸ꜛ◦כꜙꜞ♁⌂℮╟─↓⁸╡№≢ ╠⅛─

─ ⅜ ╩ ∆╢≤ ⅎ╠╣╢⁹∕↓≢⁸IT ─fiꜛ◦כꜙꜞ♁ │⁸

⌂≥╩ ⌐ ─ ╩ ⇔√⁹ 

≢⁸IT fiꜛ◦כꜙꜞ♁ ⌐│⁸ ─ ⅜ ≤⌂╢≤ ⅎ╠╣╢⁹

╩≤╢√╘⌐│▬fiⱨꜝ┼─ ⅜ ≤ ⅎ╠╣╢√╘≢№╢⁹∕↓≢⁸

─fiꜛ◦כꜙꜞ♁≡∫╟⌐ ╩∏╠⇔⁸ ─ №√╡ GDP⅜ 13,000 

U.S.♪ꜟ⌐ ⇔≡│∂╘≡ IT ─fiꜛ◦כꜙꜞ♁ ⅜ ╕╢≤⇔√ 5.6-1 ⁹ 

 

5.6-1 ─ IT fiꜛ◦כꜙꜞ♁  

   

2005 ⅛╠

∆╢  

2005 ⌐ 1 №√╡ GDP ⅜

13,000US♪ꜟ╩ ⅎ╢  

⁸ ⁸ ☻כ○⁸♠▬♪⁸

♩ꜝꜞ▪⁸☻Ɑ▬fi⁸ ⁸   

2025 ⅛╠

∆╢  

2025 ⌐ 1 №√╡ GDP ⅜

13,000US♪ꜟ╩ ⅎ╢ ≤▬fi

♪╩ ↄ BRICS  

ⱴ꜠⁸▪◦כ◦fi●ⱳ⁸ꜟכ◘►☺

▪ꜝⱦ▪⁸Ⱪꜝ☺ꜟ⁸꜡◦▪⁸ ▪

ⱨꜞ◌  

2050 ⅛╠

∆╢  

2050 ⌐ 1 №√╡ GDP ⅜

13,000US♪ꜟ╩ ⅎ╢  

♃▬⁸▪ꜝⱩ ⁸♩ꜟ◖⁸

▪ꜟ♀fi♅fi⁸◌◙ⱨ☻♃fi  

 

╕√⁸ ⇔√─│ IT ╢╟⌐fiꜛ◦כꜙꜞ♁ CO2 ≢№╡⁸ ⌂ CO2

╟╡╙ ™ ≢№╢⁹╕√⁸ ≢ fiꜛ◦כꜙꜞ♁⁸│─╢™≡⇔ ─

 
                                                        
98 ₈ ⌐╙≤≠ↄ HEMS─ ₉  
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⌐ ∆╢ ∞↑≢│⌂ↄ⁸ ─ ⌐ ∆╢ ≢№╢⁹ ⌂╢♁

fiꜛ◦כꜙꜞ ≢ ─ ◌►fi♩⅜ ∂℮╢ ⌐╙ ⅜ ≢№╢⁹ 

 

5.6.2 BEMS 

Building and Energy Management SystemBEMS │⁸IT ╩ ™√ ⌐╟╡⁸ⱦꜟ─◄Ⱡ

כ◑ꜟ ╩ ↕∑╢◦☻♥ⱶ─ ≢№╢⁹ ─ ⅛╠⁸BEMS╩ ⇔√ ─

⌂◄Ⱡꜟ◑כ │ ⇔√ⱦꜟ─◄Ⱡꜟ◑כ ─ 6%≤⇔√ √∞⇔⁸

⌐╟∫≡│ ⅜↕╠⌐ ⅝™ ╙№╢ ⁹ 

BEMS ≤⌂╢ⱦꜟ─◄Ⱡꜟ◑כ │⁸ ─≤⅔╡ ⇔√⁹2005 ─

⌐≈™≡│ ─◄Ⱡꜟ◑כ 46500 ×10
10

 kcal ╩ ™√⁹↕╠⌐⁸

○ⱨ▫☻ №√╡─ ◄Ⱡꜟ◑כ⅜ ╦╠⌂™≤ ⇔⁸○ⱨ▫☻

─ ╩⅛↑≡⁸ ─◄Ⱡꜟ◑כ ⁸ ─◄Ⱡꜟ◑כ ╩ ⇔√⁹ 

╕√⁸BEMS─ │⁸ ◄Ⱡꜟ◑כ ⌐ⱴ♇ⱪ99♪כ꜡ ↕╣√ ⇔╩

⌐⁸2025 ─ ≢│ 60%⁸2050 ⌐│ 70%≤⇔√ 5.6-2 ⁹ 

 

5.6-2 BEMS ─  

 2005  2025  2050  

2005 ⅛╠ ∆╢  5% 60% 70% 

2025 ⅛╠ ∆╢  0% 5% 60% 

2050 ⅛╠ ∆╢  0% 0% 5% 

 

5.6-1│ BEMS─ ─ ≢№╢⁹ ≢│⁸ ⅜ 2025 ─ 60%⅛╠ 2050

─70%⌐ ⇔⁸IT♁ꜞꜙכ◦ꜛfi─ │2025 ⌐650 t-CO2⁸2050 ⌐630 t-CO2

≤⌂╢⁹ ≢│⁸2025 ⌐ IT ⅜ 8600 t-CO2⁸2050 ⌐│ 2 t-CO2≤

↕╣╢⁹ 

 

 
                                                        
99 , 2006 ◄Ⱡꜟ◑כ ⱴ♇ⱪ♪כ꜡  

(http://www.iae.or.jp/research/result/cho06.html) 
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5.6-1 BEMS─◄Ⱡꜟ◑כ  

 

5.6.3 ⱭכⱤכ꜠☻○ⱨ▫☻ 

ⱭכⱤכ꜠☻○ⱨ▫☻│ ה ≢ ™╠╣╢ ─ ╩ ꜛ◦כꜙꜞ♁∆╠

fi≢№╢⁹ ∆╢ ─ ╩ ╠∆↓≤≢⁸∕─ ╛ ⌐ ∆╢ CO2 ╩ ∆

╢↓≤⅜≢⅝╢⁹ 

─ │fiꜛ◦כꜙꜞ♁╡⅔≥╢⅛╦╙╠⅛ ⌐╦√╢⁹ ∏⇔╙○ⱨ▫☻─

─ ╩◌Ᵽכꜙꜞ♁╢™≡⇔כ◦ꜛfi┌⅛╡≢│⌂ↄ⁸♄▬꜠◒♩ⱷ⁸ꜟכ

⌂≥ ⇔√ ⌐ ╙fiꜛ◦כꜙꜞ♁╢∆ ╕╣≡™╢⁹ 

∕↓≢↓↓≢│⁸ ⅜ ╙ ™ ╩ ⌐ ╩ ⇔√⁹ ─ ≢ ⅜

™≤ ⅎ╠╣╢╙── ⅛╠⁸○ⱨ▫☻ №√╡─ CO2 │ IT

─ ╩ ⌐ ╣√ ≢ 7.3 kg-CO2/ ≤⇔√⁹ 

─fiꜛ◦כꜙꜞ♁ │⁸∕↓⌐○ⱨ▫☻ ≤ ╩⅛↑≡ ⇔√⁹

│⁸ ─ 100⌐ ↕╣√ ─ ╩ ≢fiꜛ◦כꜙꜞ♁─ ∆╢√╘⌐

⌂ ╩ ╘⁸ ≢│ 2025 ⁸2050 ─≥∟╠╙ 100%≤⇔√ 5.6-3 ⁹↓↓≢⁸

100 │⁸○ⱨ▫☻⌐⅔↑╢ ─ ╩ 30 ⅜fiꜛ◦כꜙꜞ♁╢∆ 2025 ⁸

2050 ⌐│ ≡─○ⱨ▫☻⌐ ↕╣≡™╢ ╩ ⌐ ⅎ≡™╢⁹ ™ ⅎ╢≤⁸

─○ⱨ▫☻≢ ↕╣╢ ⅜ 30 ↕╣√ ╩ ⇔≡™╢⁹ 

 
                                                        
100 ꜚⱦ◐♃☻Ⱡ♇♩ ─ ≤ ⌐ ∆╢  

(%)

CO2

2005 2025 20502005 2025 2050 2005 2025 20502005 2025 2050

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

57 650 630 549 8.631 20,218

5%

60%

1,137 1,089 900 38,643 51,144 68,808

0

100

50

0

100

50

0

100

50

0

100

50

70%

0

100

50

0

100

50

5%

60%

0

100

50

0

100

50

0

100

50

0

100

50

70%

0

100

50

0

100

50

(%) (%) (%) (%) (%)

5% 5%

60%

1
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5.6-3 ⱭכⱤכ꜠☻○ⱨ▫☻ ─  

 2005  2025  2050  

2005 ⅛╠ ∆╢  6% 100% 100% 

2025 ⅛╠ ∆╢  0% 55%
101

 100% 

2050 ⅛╠ ∆╢  0% 0% 55%
84

 

 

5.6-2│ⱭכⱤכ꜠☻○ⱨ▫☻─ ─ ≢№╢⁹ ≢│⁸IT♁ꜞꜙכ◦ꜛ

fi─ │ 2025 ⌐ 17 t-CO2⁸2050 ⌐ 14 t-CO2≤⌂╢⁹ ≢│⁸2025

⌐ IT ⅜ 224 t-CO2⁸2050 ⌐│ 340 t-CO2≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6-2 ⱭכⱤכ꜠☻○ⱨ▫☻─◄Ⱡꜟ◑כ  

 

5.6.4 TV  

TV │ PC╛♥꜠ⱦ ◦☻♥ⱶ╩ ™≡ ─ ∟ ╦∑╩ ꜛ◦כꜙꜞ♁℮

fi≢№╢⁹ ⇔≡ ∟ ╦∑╩ ℮√╘⌐ ⌂ ─ ⌐╟╢ CO2 ╩

∆╢↓≤⅜≢⅝╢⁹ 

╩ ™⁸ №√╡─ IT ╩ ∆╢≤⁸ 190 kg-CO2/ ≤⌂╢⁹↓─

⌐○ⱨ▫☻ ≤ ─ ╩⅛↑⁸ ה ─ IT ╩

⇔√⁹ 

 
                                                        
101

 ⱭכⱤכ꜠☻○ⱨ▫☻⁸TV ╪√∫™│fiꜛ◦כꜙꜞ♁─≤⌂ ⅜ ╕╣┌ │ ™≤

ⅎ╠╣╢⁹∕↓≢⁸ ─Ⱳ♩ꜟⱠ♇◒│╗⇔╤▬fi♃כⱠ♇♩≢№╢≤ ⅎ⁸GDP13000♪ꜟ⌐⅔↑╢

⌂▬fi♃כⱠ♇♩  (=55%) ╩ fiꜛ◦כꜙꜞ♁─ ≤⇔≡ ™√⁹ 

(%)

CO2

2005 2025 20502005 2025 2050 2005 2025 20502005 2025 2050

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

6%

100%

18 17 14 595 789 1,061

1 17 14 10 224 340

0

100

50

0

100

50

0

100

50

0

100

50

100%

0

100

50

0

100

50

100%

0

100

50

0

100

50

0

100

50

0

100

50

100%

0

100

50

0

100

50

6%

(%) (%) (%) (%) (%) (%)

55% 55%

1



 

204 

│⁸▪fi◔כ♩ 102╩ ⌐⁸ ≢ TV ╩ ⇔≡™╢ ╩ 2005

─ ⁸ TV ─ ╩ ⇔≡™╢ ╩ 2025 ⁸2050 ─ ≤⇔√⁹

™√ ╩ 5.6-4⌐ ⇔√⁹ 

 

5.6-4 TV ─  

 2005  2025  2050  

2005 ⅛╠ ∆╢  30% 60% 60% 

2025 ⅛╠ ∆╢  0% 55% 60% 

2050 ⅛╠ ∆╢  0% 0% 55% 

 

5.6-3│ ─ ─ ≢№╢⁹ ≢│⁸IT ─fiꜛ◦כꜙꜞ♁ │

2025 ⌐ 270 t-CO2⁸2050 ⌐ 220 t-CO2≤⌂╢⁹ ≢│⁸2025 ⌐ IT

⅜ 5,900 t-CO2⁸2050 ⌐│ 9,000 t-CO2≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6-3 ─◄Ⱡꜟ◑כ  

 

5.6.5 SCM 

◘ⱪꜝ▬♅▼כfiⱴⱠ☺ⱷfi♩(SCM │⁸ ─ ╩ ∆╢ ╡ ╖≢⁸◖☻♩

⌐ ⅎ⁸CO2─ ╙ ∆╢↓≤⅜≢⅝╢⁹ 

 
                                                        
102 , 2008 ₈◖Ⱶꜙ♬◔כ◦ꜛfi♠₉ꜟכ ⌐ ∆╢ 2008 ⱪ꜠☻ꜞꜞ

☻כ √∞⇔⁸2008 ─ ≢№╢↓≤⅛╠⁸2005 ─ │ 2008 ╩ ⌐ 30%⌐  

CO2

2005 2025 20502005 2025 2050 2005 2025 20502005 2025 2050

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

30%

60%

468 447 369 15,852 20,981 28,227

140 270 220 1,357 5,913 8,970

0

100

50

0

100

50

0

100

50

0

100

50

60%

0

100

50

0

100

50

30%

60%

0

100

50

0

100

50

0

100

50

0

100

50

60%

0

100

50

0

100

50

(%) (%) (%) (%) (%) (%)

55%

1

55%
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SCM╙ ─ ─ ⁸ ╙ ╘√ ─ ⌂ │fiꜛ◦כꜙꜞ♁≤⌂

⌐╦√╢⁹↓↓≢│ ─ ⌐╟╢ CO2─ ╩ ⅎ╢⁹ ⌐╟╢≤⁸

⌐╟╡⁸⸗ⱡ─ ⌐ ℮◄Ⱡꜟ◑כ │ 7.5% ↕╣╢⁹ 

⸗ⱡ─ ⌐╟╢ CO2 │⁸2006 ─ ⌐⅔↑╢ ⌐╟╢ CO2

4500 t-CO2
103 ╩ ™√⁹⸗ⱡ─ ⌐╟╢ CO2 │ GDP⌐ ∆╢

≤ ⇔≡⁸GDP─ ⅛╠ ─ ≤ ─ ╩ ⇔√⁹ 

╕√⁸SCM─ │ 104╩ ⌐⁸ 5.6-5─≤⅔╡ ⇔√⁹ 

 

5.6-5 SCM ─  

 2005  2025  2050  

2005 ⅛╠ ∆╢  10% 45% 80% 

2025 ⅛╠ ∆╢  0% 10% 45% 

2050 ⅛╠ ∆╢  0% 0% 10% 

 

5.6-4│ SCM─ ─ ≢№╢⁹ ≢│⁸IT♁ꜞꜙכ◦ꜛfi─ │ 2025

⌐ 220 t-CO2⁸2050 ⌐ 410 t-CO2≤⌂╢⁹ ≢│⁸2025 ⌐ IT ⅜

1,400 t-CO2⁸2050 ⌐│ 3,600 t-CO2≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6-4 SCM─◄Ⱡꜟ◑כ  

 
                                                        
103 ─◄Ⱡꜟ◑כ ⌐≈™≡ ◄Ⱡꜟ◑כ  
104 HP

http://www.soumu.go.jp/main_sosiki/joho_tsusin/policyreports/chousa/yubi_pande/pdf/041216_2_06.pdf 

CO2

2005 2025 20502005 2025 2050 2005 2025 20502005 2025 2050

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

10%

45%
2005 2050

341 494 512 2,477 4,591 8,294

34 222 410 188 1400 3555

0

100

50

0

100

50

0

100

50

0

100

50

80%

0

100

50

0

100

50

10%

45%
2005 2050

0

100

50

0

100

50

0

100

50

0

100

50

80%

0

100

50

0

100

50

(%) (%) (%) (%) (%) (%)

10% 10%

45%
2005 2050

1
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5.6.6 HEMS 

Home Energy Management System (HEMS) │ ⌐⅔™≡ IT ╩ ™√◄Ⱡꜟ◑כ ╛

◄Ⱡꜟ◑כ ─ ⅎ╢ ⌐╟╡ CO2 ⌐ ∆╢⁹ 

─ ⌂ ⅛╠⁸HEMS ─ 1 №√╡ │⁸125 kgCO2/  (7.5%) ≤

⇔√⁹↓╣⌐ ─ ≤ ─ ╩⅛↑╢↓≤≢⁸ ה ─ HEMS⌐╟

╢ ╩ ⇔√⁹ 

│⁸ ─ 105╩ ⌐ 5.6-6─╟℮⌐ ⇔√⁹ 

 

5.6-6 HEMS─  

 2005  2025  2050  

2005 ⅛╠ ∆╢  
106

 30% 30% 

2025 ⅛╠ ∆╢  0% 1% 30% 

2050 ⅛╠ ∆╢  0% 0% 1% 

 

5.6-5│ HEMS─ ─ ≢№╢⁹IT ─fiꜛ◦כꜙꜞ♁ │⁸ ≢│

2025 ⌐ 190 t-CO2⁸2050 ⌐ 160 t-CO2≤⌂╢⁹ ≢│⁸2025 ⌐ IT

⅜ 940 t-CO2⁸2050 ⌐│ 1,800 t-CO2≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6-5 HEMS─◄Ⱡꜟ◑כ  

 
                                                        
105₈ ─ ◄Ⱡꜟ◑כ ─№╡ ⌐≈™≡₉ 
106

 HEMS│ 2005 ≢│ ⅜ ∟ ⅜∫≡™⌂™√╘⁸ ╩ ╦⌂⅛∫√⁹ 

(%)

CO2

2005 2025 20502005 2025 2050 2005 2025 20502005 2025 2050

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

189 164 935 1,798

30%

625 629 547 21529 28724 36763

0

100

50

0

100

50

0

100

50

0

100

50

30%

0

100

50

0

100

50

30%

0

100

50

0

100

50

0

100

50

0

100

50

30%

0

100

50

0

100

50

(%) (%) (%) (%) (%)

1

1% 1%
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5.6.7 ITS 

◦☻♥ⱶ (Intelligent Transport System; ITS) │⁸ETC/VICS⌂≥ ▬fiⱨꜝ

≤ ─ ╩ ℮╙─⅛╠ ─ ╕≢ ╩fiꜛ◦כꜙꜞ♁╢√╦⌐ ╪≢™

╢⅜⁸↓↓≢│ ≤⇔≡♦☺♃ꜟ♃◖ⱷכ♃─ ⌐≈™≡ ╩ ℮⁹ 

♦☺♃ꜟ♃◖ⱷכ♃╩ ⇔√ ─ IT │⁸ ╩ ⌐ 19%≤⇔√⁹

⌐╟╢ CO2 │⁸2005 ─ │ 107╩ ™⁸ ─ ≤ ─ │⁸

CO2 ≤♩ꜝ♇◒ ⅜ ∆╢≤ ⇔≡ ⇔√⁹ ─♩ꜝ♇◒ │ GDP≤

∆╢≤ ⇔≡ ⇔√⅜⁸ ─♩ꜝ♇◒ │₈ ─ ⌐≈™≡₉108⌐

⅔↑╢ ─ ╩ ™√⁹ 

ITS─ │⁸♦☺♃◖─ ╩ ⇔√ 109╩ ⌐⁸ 

5.6-7─╟℮⌐ ⇔√⁹ 
 

5.6-7 ITS─  

 2005  2025  2050  

2005 ⅛╠ ∆╢  10% 50% 50% 

2025 ⅛╠ ∆╢  0% 10% 50% 

2050 ⅛╠ ∆╢  0% 0% 10% 

 

5.6-6│ ITS─ ─ ≢№╢⁹IT ─fiꜛ◦כꜙꜞ♁ │⁸ ≢│ 2025

⌐ 840 t-CO2⁸2050 ⌐ 820 t-CO2≤⌂╢⁹ ≢│⁸2025 ⌐ IT ⅜

9,500 t-CO2⁸2050 ⌐│ 1.8 t-CO2≤ ↕╣╢⁹ 

 

 
                                                        
107 HP (http://www.mlit.go.jp/sogoseisaku/kankyou/ondanka1.htm) 
108 HP(http://www.mlit.go.jp/road/current/4kou/020724/yosoku.html) 
109 JAMAGAZINE2006 8 (http://www.jama.or.jp/lib/jamagazine/200608/02.html) 



 

208 

CO2

2005 2025 20502005 2025 2050 2005 2025 20502005 2025 2050

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

( tonCO2
/ )

10%

50%

2,000 1,684 1,642 14,530 26,929 48,643

200 842 821 1,102 9,491 17,989

0

100

50

0

100

50

0

100

50

0

100

50 50%

0

100

50

0

100

50

10%

50%

0

100

50

0

100

50

0

100

50

0

100

50 50%

0

100

50

0

100

50

(%) (%) (%) (%) (%) (%)

10% 10%

1

 

5.6-6 ITS─◄Ⱡꜟ◑כ  

 

5.7. IT ─fiꜛ◦כꜙꜞ♁ CO2 ─  

5.7.1 ♥꜠꞉כ◒ 

1 ─  

♥꜠꞉⁸│◒כIT ╩ ⇔⁸ ╛ ⌐ ↕╣∏⁸ ⌐ ∆╢ ⇔™

≢№╢⁹↓╣⌐╟╡ ⌐ ╢◄Ⱡꜟ◑כ ⅜ ∆╢∞↑≢⌂ↄ⁸ ꜝ♇◦

ꜙ ─☻♩꜠☻╩ ≢⅝╢↓≤╛꞉כ◒ꜝ▬ⱨⱣꜝfi☻⌐╙ ∆╢↓≤⅜ ↕╣≡

™╢⁹ ⌐⁸ ╩ ⇔≡™╢○ⱨ▫☻╛ ⌐⅔™≡♥꜠꞉כ◒╩ ∆╢

↓≤≢⁸ ╛○ⱨ▫☻▬fiⱨꜝ⌐ ╢◄Ⱡꜟ◑כ ╩ ∆╢↓≤⅜ ↕╣╢⁹ 

♥꜠꞉כ◒ ⌐ ╢◄Ⱡꜟ◑כ ─ ⌐ ⇔≡⁸ ─ ⅜ ⅎ╠╣

╢⁹ 
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5.7-1♥꜠꞉כ◒⌐ ╢◄Ⱡꜟ◑כ ╩ ∆╢  

 ─  ─  

ᵒ ─  A 

 

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸ ⌂≥─

⅜ ↕╣⁸∕╣⌐ ℮◄Ⱡꜟ◑כ ⅜

∆╢⁹ 

B 

 

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸ ╛Ᵽ☻≤™∫

√ ─ ⅜ ↕╣⁸∕╣⌐ ℮◄

Ⱡꜟ◑כ ⅜ ∆╢⁹ 

ᵔ ○ⱨ▫☻☻Ɑ

 ☻כ

C ○ⱨ▫☻◄Ⱡꜟ

כ◑

 

♥꜠꞉כ◒╩ ∆╢↓≤≢⁸ ⇔≡™╢

○ⱨ▫☻≢─◄Ⱡꜟ◑כ ⅜ ∆╢⁹ 

ᵖ ה◄Ⱡꜟ

כ◑  

D IT ─

─ ◄Ⱡꜟ◑

 כ

♥꜠꞉כ◒╩ ∆╢ ⌐ ∆╢ IT ─

◄Ⱡꜟ◑⁹כ 

E ○ⱨ▫☻─ ╦

╡⌐ ↕╣╢

◄Ⱡꜟ◑כ 

♥꜠꞉כ◒╩ ∆╢ ⌐ ∆╢ IT

─ ◄Ⱡꜟ◑⁹כ 

ⅎ┌⁸ ╛ ⌂≥⁹ 

  2025 ┘ 2050 ⌐⅔↑╢ ⌐ ╢ ⅜ ─ 0.0025 [kgCO2/Mbyte] ≤ ⅝ↄ

⌂╢↓≤⅜ ↕╣╢↓≤⁸ ┘∕─ ⅜ IT ─fiꜛ◦כꜙꜞ♁ ⌐╙ ↕╣≡⇔╕℮↓

≤⅛╠⁸ñ ⌐ ℮◄Ⱡꜟ◑כ ò │ ⌐⅔™≡ ⇔≡™╢⁹ 

 

⌐ ⇔√ ╩ ™≡⁸ ⅔╟┘ ⌐⅔↑╢⁸2005 ⁸2025 ⁸2050

─♥꜠꞉כ◒ ─ ╩ ∆╢⁹ 

 

2   

⅜ ≢│⁸↓╣╕≢ 2002 ⁸2005 ⁸2008 ≤♥꜠꞉כ◒ ╩ ⇔≡™╢⁹ 

 

5.7-2 ♥꜠꞉כ◒  

 2002  2005  2008  

♥꜠꞉14.3 % 9.5 % 5.7 ◒כ % 

♥꜠꞉21.0 % 16.5 % 8.2 ◒כ % 

 6.1 % 10.4 % 15.2 % 

   ♥꜠꞉כ◒ ⁸ ┘♥꜠꞉כ◒ ⱨ◊כꜝⱶ☿Ⱶ♫₈כ♥꜠꞉כ◒ ⱨ

ⱶ ↓╣╕≢─4ꜝכ◊ ≤ ─ ₉  2009 3 ╟╡ 

♥꜠꞉כ◒  ≤⇔≡ ⌐ ╘╢ ⅜♥꜠꞉כ◒╩ ℮  

♥꜠꞉כ◒  ≤⇔≡ ─╟℮⌂ ≢⌂™ ─ ⅜♥꜠꞉כ◒╩ ℮  

♥꜠꞉כ◒   ⌐⅔↑╢♥꜠꞉כ◒ ─  

 

╩ ⌐⁸ │ 2005 17 ─♥꜠꞉כ◒ 10.4% 674

╩ 2010 ⌐│ 20 1,300 ╕≢ ⅝ →╢▪◒◦ꜛfiⱪꜝfi IT

╩ ⇔⁸∕─ ╩ ⇔≡™╢⁹ 
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  ₈ ⌐⅔↑╢♥꜠꞉כ◒ ─ ₉2008 3 ╟╡ 

5.7-1 ♥꜠꞉כ◒ ─  

 

⌐⅔™≡│⁸ ≤⇔≡○ⱨ▫☻≢ ∆╢ ♥꜠꞉כ◌כ⅜ ⌐≡ ∆╢

─♥꜠꞉כ◒─ ╩ ∆╢↓≤⌐ ⇔≡⁸♥꜠꞉כ◒╩ ⇔√ ─◄Ⱡꜟ◑כ

─ ╩ ℮⁹ 

 

5.7-3╩ ⌐⁸↓╣╕≢─♥꜠꞉כ◒─ ⅜ 2025 ⅔╟┘ 2050 ╕≢ ↕╣

╢╙─≤ ⇔⁸ ⌐⅔↑╢ ♥꜠꞉כ◒ ╩ ⇔√⁹ 

↓↓≢⁸ ♥꜠꞉⁸│⌐כ◌כ ╛ ⌐≡♥꜠꞉כ◒╩ ∆╢₈⸗Ᵽ▬

ꜟ ₉⁸⅔╟┘ ╩ ≢ ℮♥꜠꞉כ◒╙ ╕╣≡™╢⁹∕─√╘⁸ ♥꜠

꞉כ◌כ─℮∟ ╩⁸ ≢ ∆╢○ⱨ▫☻≢─ ╩ ⇔≡⁸ ⌐≡

∆╢♥꜠꞉⁹√⇔≥כ◌כ 
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5.7-3 ♥꜠꞉כ◒ ה ─  

 2005  2025  2050  

1.  12,790
1
 12,100  10,250  

2.  5,393
1
 5,102

2
 4,322

2
 

3. ♥꜠꞉כ◒  
3
 9.5 % 38.7 % 74.5 % 

4. ♥꜠꞉כ◒  (=2×3) 512  1,965  3,207  

5. ○ⱨ▫☻꞉כ◒ 1
 2,400  2,300  1,900  

6. ○ⱨ▫☻♥꜠꞉כ◒ 3
 512  1,965  1,900  

7. ♥꜠꞉כ◒ 4
 102  393  380  

1 :   

2 : 2005 ─ │  ♥꜠꞉כ◒ 2005─ ╩ ⌐⇔≡⅔╡⁸2025 ⁸2050 │♥꜠

꞉כ◒ ─ ╩ ⌐⇔≡⁸ ─ ┘ 42% ≤⇔√ ─ ╩ ⇔≡™╢⁹ 

3 : ♥꜠꞉כ◒ │○ⱨ▫☻꞉כ◒ ╩ ⅎ⌂™╙─≤⇔⁸ 4. ┘5.─℮∟ ↕™ ─

╩ ○ⱨ▫☻♥꜠꞉כ◒ ≤∆╢⁹ 

4 : ♥꜠꞉כ◒ 2008╟╡⁸EU ⌐⅔↑╢♥꜠꞉כ◌כ (A)⌐⅔↑╢ (B)│5

─1 (=B/A)≤⌂∫≡™╢⁹ 

 

™≡⁸ ⌐≈™≡⁸♥꜠꞉כ◒⅜ ⇔≡╙⁸○ⱨ▫☻⌐⅔↑╢ ≢─

│ ≢№╢⁹ ⁸♥꜠꞉כ◒╩ ∆╢ ≢╙⁸♥꜠꞉כ◒─ │ 1

≤ ╦╣≡™╢⁹∕⇔≡⁸2025 ⁸2050 ⌐⅔™≡⁸♥꜠꞉כ◒⅜ ⌐ ⇔√≤

⇔≡╙⁸○ⱨ▫☻⌐╟╢ ∑ ╩ ∆╢↓≤│ ≢№╡⁸♥꜠꞉כ◒─ │ ↄ

≡╙⁸ 2 ≢№╢≤ ⅎ╠╣≡™╢ ♥꜠꞉כ◒ ⁹ ╟╡⁸♥꜠꞉כ

◒─ │ 2005 ╩ 1 ⁸2050 ╩ 2 ≤⇔⁸2025 │ ─ ≤⇔≡ 1.5

≤⇔√⁹ 

 

⌐⅔↑╢ 2005 ⁸2025 ⁸2050 ─♥꜠꞉כ◒ ⁸♥꜠꞉כ◒ ⁸♥꜠꞉כ

◒ │ ─ ╡≤⌂╢⁹ 

 

5.7-4 ⌐⅔↑╢♥꜠꞉כ◒ ┘ ─  

 2005  2025  2050  

○ⱨ▫☻꞉כ◒  2,400  2,300  1,900  

♥꜠꞉כ◒  102  393  380  

♥꜠꞉כ◒  4 % 17 % 20 % 

♥꜠꞉כ◒ 1
 1  1.5  2  

₈ ⌐⅔↑╢♥꜠꞉כ◒ ─ ₉╩ ⌐  

1 5 ─ ⅛╠ ≤∆╢⁹ 
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╕√⁸2005 ⁸2025 ⁸2050 ⌐⅔↑╢ ─♥꜠꞉כ◒─ ╩ ∆╢ ⁸

─ ╩ ∆╢⁹ 

 

5.7-5 ⌐⅔↑╢♥꜠꞉כ◒ ⌐ ℮ ─  

   

A

 

ה 312 km 1 ─

6km⁸ 52  

◒כ꞉꜠♥ה 1 (2005 )⁸ 1.5

(2025 )⁸ 2 2050  

ה ╡─ CO2  

0.047 [kgCO2/  [kmה

ќ ╟╡ 

 

ќ ╟╡ 

 

ќ ╟╡ 

B

 

ה 2,080 km 1 ─

40km⁸ 52  

◒כ꞉꜠♥ה 1 (2005 )⁸ 1.5

(2025 )⁸ 2 2050  

ה ╡─ CO2  

0.005 [kgCO2/  [kmה

ќ ╟╡ 

 

ќ ╟╡ 

 

ќ ╟╡ 

C ○ⱨ▫☻

◄Ⱡꜟ◑כ

 

◒כ꞉꜠♥ה 1 (2005 )⁸ 1.5

(2025 )⁸ 2 2050  

1ה ⅜ ╘╢○ⱨ▫☻☻Ɑכ☻ 13.1m2/  

ה ╡ ○ⱨ▫☻ ◄Ⱡꜟ◑כCO2

76.0 [kgCO2/m2ה ] 

ќ ╟╡ 

 

ќ ╟╡ 

ќ ╟╡ 

D IT ─

─

◄Ⱡꜟ◑

 כ

○ⱨ▫☻ ─ ≢ ∆╢◄Ⱡꜟ◑כ≤⇔

≡⁸Ɽ♁◖fi│♥꜠꞉כ◒ ≢╙ ∆╢√

╘⁸ ≤∆╢⁹╕√⁸ ╛ ⌐≈™≡⁸

♥꜠꞉כ◒ ─ ⌐ ╦╠∏⁸ ↕╣≡

™╢≤ ⅎ╠╣╢⁹ ╟╡⁸ ⌐⅔↑╢

◄Ⱡꜟ◑כ│ ™⁹ 

--- 

E ○ⱨ▫☻

─ ╦╡⌐

↕╣╢

◄Ⱡꜟ◑כ 

ה  2.2kW 1.15 [kWh/8 ] 

 

ה  6 8 0.54 [kWh/8 ] 

ќ ◄Ⱡꜟ◑כ☿fi♃כ 

◄Ⱡ ◌♃꜡◓ 2008╟╡ 

ќ ◄Ⱡꜟ◑כ☿fi♃כ 

◄Ⱡ ◌♃꜡◓ 2008╟╡ 

⁸ ┘ ⌐⅔↑╢ │ ─ ╩ ⌐ ⁹ 

 

3   

™≡⁸ ⌐⅔↑╢♥꜠꞉כ◒─ ⌐≈™≡⁸2002 ⌐ EU ⌐≡ ↕╣√♥

꜠꞉כ◒⌐ ╢ 110≢│⁸ ⌐ 1 ─♥꜠꞉כ◒ │ EU15◌ ≢ 2.1%≤

↕╣≡™╢⁹∕⇔≡⁸ ⁸♥꜠꞉כ◒│ ⌐⅔↑╢ ≤ ⌐ ∆╢╙─≤

⇔⁸2005 ⁸2025 ⁸2050 ─♥꜠꞉כ◒ ╩ 4.1%⁸17.1%⁸33.5%≤ ⇔√⁹ 

 

⁸2025 ┘ 2050 ⌐⅔↑╢ ꜠ⱬꜟ≢─♥꜠꞉כ◒ ─ │⁸IT ▬fiⱨꜝ

⅜ ⇔⁸ ≤⇔≡╙№╢ ─ ⅜ ∫≡™⌂↑╣┌⁸♥꜠꞉כ◒╩ ⌐

 
                                                        
110 SIBIS (Statistical Indicators Benchmarking the Information Society) Pocket Book 2002/03 
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∆╢↓≤│ ⇔™⁹∕─√╘⁸5.6 ⌐⅔↑╢ ─ ⅎ ≤ ⌐⁸1 ╡─ GDP⅜

13,000 USD ╩ ⅎ≡™╢↓≤╩ ─ ≤⇔⁸ ⌐ ∆ 3 ≢ⱪכꜟ◓

⌐♥꜠꞉כ◒─ ⅜ ↕╣╢╙─≤⇔√⁹ ⇔⁸▬fi♪╩ ↄ BIRCS ⌐≈™≡│⁸

2050 ≢ 1 ╡─ GDP⅜ 13,000 USD╩ ⅎ╢↓≤⌐⌂∫≡™╢⅜⁸↓╣╕≢⁸∕

⇔≡ ─ BRICS ─ ╩ ⇔⁸2025 ≢ GDP13,000 USD╩ ⅎ╢◓ꜟ

⌐ⱪכ ╘╢↓≤≤⇔√⁹⇔⅛⇔⌂⅜╠⁸▬fi♪⌐⅔™≡│ BRICS ─ ╩ ∫≡™

╢╙──⁸2050 ≢ 3,763 USD
111≤⁸ ─ BRICS ╟╡╙ ┘ ↑≡ ™ GDP╩

⇔≡™√⁹╟∫≡⁸▬fi♪⌐≈™≡│ BRICS ≢№╢╙──⁸2025 ≢ GDP13,000 

USD╩ ⅎ╢◓ꜟכⱪ⌐ ╘≡™⌂™⁹ 

 

5.7-6 ⌐⅔↑╢ ⌂♥꜠꞉כ◒ ◦♫ꜞ○ 

 2005  2025  2050  

A : 2005 ⅛╠ 13,000USD╩

ⅎ≡™╢ ─♥꜠꞉כ◌כ  

381  

[4.1%] 

3,194  

[17.1%] 

7,391  

[33.5%] 

B : 2025 ⌐ 13,000USD╩ ⅎ

╢ ─♥꜠꞉כ◌כ  

--- 108  

[4.1%] 

731  

[17.1%] 

C : 2050 ⌐ 13,000USD╩ ⅎ

╢ ─♥꜠꞉כ◌כ  

--- --- 209  

[4.1%] 

 381  3,301  8,330  

1 ♥꜠꞉כ◌כ │ A.1-1⌐⅔↑╢₈○ⱨ▫☻ה ꞉כ◌כ ₉╩ ⌐ ⇔≡™╢⁹ 

2 : ◌♇◖ ─ │⁸ ♥꜠꞉כ◒ ⁹ ⅎ┌⁸2005 ─ A─♥꜠꞉כ◌כ 381 │ 2005

≢ 1 ╡─ GDP13,000USD╩ ⅎ≡™╢ ─ ♥꜠꞉כ◌כ 23,500 ⌐ ⇔≡ 4.1%

─ ♥꜠꞉כ◒ ⅜№╢↓≤⁸♥꜠꞉כ◌כ─℮∟ ⅜╒╓ 5 ─ 1╩ ╘≡™╢↓

≤ EU ╟╡ 2002 ⁸ ┘ ⌐⅔↑╢○ⱨ▫☻꞉כ◌כ⅜ 2 ─ 1 ≢№╢↓≤

2005 ⅛╠⁸381 ─♥꜠꞉כ◌כ ╩ ╘≡™╢⁹ 

 

⁸▬fi♃כⱠ♇♩─ ⌐╟╡⁸TV │ ╩ ∆╢↓≤≢ ⌐ ∆╢

↓≤⅜≢⅝╢ IT ≥╢№≢fiꜛ◦כꜙꜞ♁ ≢⅝⁸TV │ ⅜ ⌐ ┘╢╙─≤

↕╣╢⁹ ⁸♥꜠꞉⁸│◒כ ⌐ ╠∏⁸꞉כ◒☻♃▬ꜟ╛♥꜠꞉כ◒╩

∆╢ ─ ╩ ∆╢↓≤╙ ╘╠╣⁸TV ≤│ ⌂╡⁸ ⌂ ╩

∆╢⌐│ ⇔⌂↑╣┌⌂╠⌂™ ⅜ ™⁹ 

╟╡⁸♥꜠꞉כ◒─ │⁸TV ─╟℮⌐ ╙⌂ↄ ™ ╩ ∆╢↓

≤⌂ↄ⁸ ⌂ ╩ √∆╙─≤⇔≡™╢⁹ 

 

꜠ⱬꜟ⌐⅔↑╢ ♥꜠꞉כ◒ ⁸ ┘♥꜠꞉כ◒ │⁸ ─ ╡≤⌂╢⁹

 
                                                        
111 ╖⌐⁸2050 ─ 1 ╡─ GDP│Ⱪꜝ☺ꜟ 15,020 USD⁸ ▪ⱨꜞ◌ 14,326 USD⁸ 13,493 

USD⁸꜡◦▪ 19,006 USD≤⌂∫≡™╢⁹ 
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↓↓≢♥꜠꞉כ◒ │⁸ ⁸2005 ⁸2025 ⁸2050 ∕╣∙╣⁸ 1 ⁸

1.5 ⁸ 2 ≤⇔≡™╢⁹ 

 

5.7-7 ⌐⅔↑╢♥꜠꞉כ◒ ┘ ─  

 2005  2025  2050  

○ⱨ▫☻꞉כ◒ 1
 81,559  108,025  145,341  

♥꜠꞉כ◒  381  3,301  8,330  

♥꜠꞉כ◒  0.5 % 3.1 % 5.7 % 

♥꜠꞉כ◒ 2
 1  1.5  2  

1 ○ⱨ▫☻꞉כ◒ │ A.1-1⌐⅔↑╢₈○ⱨ▫☻ה ꞉כ◌כ ₉╩ ⌐ ⇔≡™╢⁹ 

2 5 ─ ⅛╠ ≤∆╢⁹ 

 

⁸2005 ⁸2025 ⁸2050 ⌐⅔↑╢ ─♥꜠꞉כ◒─ ╩ ∆╢ ⁸

─ ╩ ∆╢⁹ 

 

5.7-8 ⌐⅔↑╢♥꜠꞉כ◒ ⌐ ℮ ─  

   

A

 

ה 312 km 1 ─

6km⁸ 52  

◒כ꞉꜠♥ה 1 (2005 )⁸ 1.5

(2025 )⁸ 2 2050  

ה ╡─ CO2  

0.047 [kgCO2/  [kmה

ќ ╟╡ 

 

ќ ╟╡ 

 

ќ ╟╡ 

B

 

ה 2,080 km 1 ─

40km⁸ 52  

◒כ꞉꜠♥ה 1 (2005 )⁸ 1.5

(2025 )⁸ 2 2050  

ה ╡─ CO2  

0.005 [kgCO2/  [kmה

ќ ╟╡ 

 

ќ ╟╡ 

 

ќ ╟╡ 

C ○ⱨ▫☻

◄Ⱡꜟ◑כ

 

◒כ꞉꜠♥ה 1 (2005 )⁸ 1.5

(2025 )⁸ 2 2050  

1ה ⅜ ╘╢○ⱨ▫☻☻Ɑכ☻ 13.1m2/  

☻▫ⱨ○ה ◄Ⱡꜟ◑כCO2 76.0 

[kgCO2/m2ה ] 

ќIT ⁸ ┘♥꜠꞉כ

◒ A/P╟╡ 

ќ ╟╡ 

ќ ╟╡ 

D IT

─ ─

◄Ⱡꜟ

 כ◑

○ⱨ▫☻ ─ ≢ ∆╢◄Ⱡꜟ◑כ≤⇔

≡⁸Ɽ♁◖fi│♥꜠꞉כ◒ ≢╙ ∆╢√

╘⁸ ≤∆╢⁹╕√⁸ ╛ ⌐≈™≡⁸

♥꜠꞉כ◒ ─ ⌐ ╦╠∏⁸ ↕╣≡

™╢≤ ⅎ╠╣╢⁹ 

╟╡⁸ ⌐⅔↑╢ ◄Ⱡꜟ◑כ│ ™⁹ 

--- 

E ○ⱨ▫☻

─ ╦╡⌐

↕╣╢

◄Ⱡꜟ◑כ 

ה  2.2kW 1.15 [kWh/8 ] 

 

ה  6 8 0.54 [kWh/8 ] 

ќ ◄Ⱡꜟ◑כ☿fi♃כ 

◄Ⱡ ◌♃꜡◓ 2008╟╡ 

ќ ◄Ⱡꜟ◑כ☿fi♃כ 

◄Ⱡ ◌♃꜡◓ 2008╟╡ 

⁸ ┘ ⌐⅔↑╢ │ ─ ╩ ⌐ ⁹ 
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4 ─╕≤╘ 

─○ⱨ▫☻⌐♥꜠꞉כ◒╩ ∆╢≤⁸ ─╟℮⌂ ≤⌂╢⁹ 

 

-500 ,000

0

500,000

1 ,000,000

1 ,500,000

2 ,000,000

2005 2025 2050

(t
-C

O
2

)

D IT

E

C

B

A

2050

111,446

(tonCO2/ )

2025

(tonCO2/ )

2005

(tonCO2/ )

79,040

1,513,312

0

- 285,263

1,418,535

86,446

61,309

1,173,836

0

- 221,271

1,100,320

15,026

10,657

204,032

0

- 38,461

191,254  

5.7-2 ♥꜠꞉כ◒⌐╟╢◄Ⱡꜟ◑כ  

 

 

─○ⱨ▫☻⌐♥꜠꞉כ◒╩ ∆╢≤⁸ ─╟℮⌂ ≤⌂╢⁹ 

- 10 ,000 ,000

-5 ,000 ,000

0

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

30,000,000

35,000,000

40,000,000

2005 2025 2050

(t
-C

O
2

)

D IT

E

C

B

A

2050

2,443,053

(tonCO2/ )

2025

(tonCO2/ )

2005

(tonCO2/ )

1,732,662

33,173,814

0

- 6,253,351

31,096,179

726,153

515,002

9,860,313

0

- 1,858,695

9,242,774

55,938

39,672

759,571

0

- 143,181

712,000  

5.7-3 ♥꜠꞉כ◒⌐╟╢◄Ⱡꜟ◑כ  
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5.7.2 ◌ꜟ♥ 

1 ─  

◌ꜟ♥│⁸ ─ ⌐⅔↑╢⁸ ─ ⁸ ☻Ɑכ☻ ╩ ∆╢∞

↑≢⌂ↄ⁸◌ꜟ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢↓≤⅜ ≢⅝╢ IT

fi≢№╢⁹∕─√╘⁸ꜛ◦כꜙꜞ♁ ⌐⅔™≡ ◌ꜟ♥◦☻♥ⱶ╩ ∆╢↓≤

≢⁸ ─◄Ⱡꜟ◑כ ╩ ⇔⁸CO2 ╩ ∆╢↓≤⅜ ↕╣╢⁹ 

 

◌ꜟ♥ ⌐ ⇔≡⁸ ─ ⅜ ⅎ╠╣╢⁹ 

 

5.7-9 ◌ꜟ♥╩ ∆╢  

 ─  ─  

ᵑ ─  A ↕╣╢ ◌ꜟ♥

─ ◄Ⱡꜟ

 כ◑

◌ꜟ♥╩ ∆╢↓≤≢⁸↓╣╕≢

⇔≡™√ ◌ꜟ♥─ ⅜ ↕

╣⁸ ─ ⅜ ∆╢⁹ 

 B ◌ꜟ♥╩

∆╢ ─ ◄Ⱡ

 כ◑ꜟ

↕╣√◌ꜟ♥⅜ ↕╣╢↓≤

≢⁸ ─ ⅜ ∆╢⁹ 

ᵔ  ○ⱨ▫☻☻Ɑכ

☻ 

C ◌ꜟ♥ ⌐╟

╢  

◌ꜟ♥╩ ∆╢↓≤≢⁸ ◌ꜟ♥

╩ ∆↓≤╛ ┬≤™∫√ ⅜ ↕

╣╢⁹↓╣⌐╟╡⁸ ☻♃♇ⱨ─

╩ ∆╢↓≤⅜≢⅝╢⁹ 

ᵕ ☻Ɑכ☻ D ◌ꜟ♥╩ ∆╢

⌐ ∆╢◄Ⱡꜟ

 כ◑

◌ꜟ♥╩ ∆╢↓≤≢⁸↓╣╕≢

◌ꜟ♥╩ ⇔≡™√◐ꜗⱦⱠ♇♩

─☻Ɑכ☻⅜ ∆╢⁹ 

ᵖ ה◄Ⱡꜟ◑כ

 

E ◌ꜟ♥⌐ ™╢

IT ─

◄Ⱡꜟ◑כ 

◌ꜟ♥╩ ∆╢↓≤≢⁸◌ꜟ♥

⌐Ᵽכ◘ ╢ ◄Ⱡꜟ◑כ⅜

↕╣╢⁹ 

  2025 ┘ 2050 ⌐⅔↑╢ ⌐ ╢ ⅜ ─ 0.0025 [kgCO2/Mbyte] ≤ ⅝ↄ

⌂╢↓≤⅜ ↕╣╢↓≤⁸ ┘∕─ ⅜ IT ─fiꜛ◦כꜙꜞ♁ ⌐╙ ↕╣≡⇔╕℮↓

≤⅛╠⁸ñ ⌐ ℮◄Ⱡꜟ◑כ ò │ ⌐⅔™≡ ⇔≡™╢⁹ 

 

⌐ ⇔√ ╩ ™≡⁸ ⁸ ┘ ⌐⅔↑╢⁸2005 ⁸2025 ⁸2050

─ ◌ꜟ♥ ─ ╩ ∆╢⁹ 
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2   

⌐⅔↑╢ ◌ꜟ♥─ ╩ ∆╢√╘⌐ ╩ ╘╢⅜⁸╕∏ 2005 ⁸2025

┘ 2050 ⌐⅔↑╢ ◌ꜟ♥─ ╩╕≤╘√ │⁸ ─ ╡⁹ 

 

5.7-10 ◌ꜟ♥ ─  

 2005  2025  2050  

 16% 38% 60% 

 6% 33% 60% 

₈ ─ ⌐╗↑≡─◓ꜝfi♪♦◙▬fi 2001 12 ┘◄◐☻Ɽכ♩

☺ꜗ♇☺ⱷfi♩╩ ⌐ ╩  

 

◌ꜟ♥ ─ │⁸  ⌐⅔↑╢ ╩ 2005 ≤⇔

≡ ⇔√⁹ 

╕√⁸ ⅜ ─ ◌ꜟ♥ ≤⇔≡⁸ ⁸ ⌐ ∆╢ ◌ꜟ♥─

╩ 2006 ⌐ 60 ╕≢ ↕∑╢≤™℮♦◙▬fi112⅜ ↕╣≡™√⁹⇔⅛

⇔⌂⅜╠⁸ ╛ ─ ⌐╟╡⁸ ╩ ⌐ ∆╢↓≤⅜

≢№╡⁸ ≢╙ ─ ⌐╙ √⌂™ ≢№╢≤ ╦╣≡™╢ ⁹ 

╟╡⁸ ⌂╠┌ 2006 ⌐ ⅜ ╕╣≡™√ 60%─ ╩⁸ ≢│

╩ ⌐⁸2050 ─ ⌐ ╘≡™╢⁹ 

 

™≡⁸ ◌ꜟ♥╩ ∆╢ ⁸ ─ ╩ ℮⁹ 

 

5.7-11 ◌ꜟ♥╩ ∆╢ ─  

2005 2025 2050

1,382,190 1,311,061 1,088,723 

576,568,450 546,897,577 454,151,268 

221,150 498,203 653,234

92,250,952 207,821,079 272,490,761 

1,851,398 1,756,123 1,458,309 
111,084 5,79,521 874,985 

 

  ₈ 18 ₉ ┘₈ ₉╟╡  

*  ┘ ⌐⅔↑╢ │⁸ ⌐⅔↑╢ 1 ╡─ ╩ ⇔≡™╢⁹↓╣⌐

⇔⁸▬♃ꜞ♇◒─ │ ◌ꜟ♥╩ ⇔≡™╢ ⁸ ⌐⅔↑╢ ה ╩

⇔≡™╢⁹ 

╟╡⁸ ⌐⅔↑╢ ◌ꜟ♥─ │⁸ ─╟℮⌐ ↕╣╢⁹ 

 
                                                        
112 ─ ⌐╗↑≡─◓ꜝfi♪♦◙▬fi 2001 12  
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ה 5.7-12 ≤ ◌ꜟ♥─ ─  

 2005  2025  2050  

 

 

16% 

6% 

38% 

33% 

60% 

60% 

1  

 

1  

221,150  

92,250,952  

34,991,422  

498,203  

207,821,079  

182,548,979  

653,234  

272,490,761  

275,620,332  

  ₈ 18 ₉⅔╟┘₈ ₉ ╟╡ 

 

╟╡⁸2005 ⁸2025 ⁸2050 ⌐⅔↑╢ ─ ◌ꜟ♥─ ╩ ∆╢ ⁸

─ ╩ ∆╢⁹ 

 

5.7-13 ⌐⅔↑╢ ◌ꜟ♥ ⌐ ℮ ─  

   

A ↕╣╢

◌ꜟ♥─

◄Ⱡ

 כ◑ꜟ

ה 28 /  

ה 15 /  

ה 19  

ה 315 / 1  

ה ◌ꜟ♥ 2 ◘▬☼ 

ה ◌ꜟ♥ 2  

ה 1Ɑכ☺/  

ה 0.5Ɑכ☺/  

♥ꜟ◌ה 1 A4 0.005 kg/  

ה ⌐ ℮ CO2 1.28kgCO2/kg 

ќ  H18  

ќ  H18  

ќ  H18  

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ╟╡ 

ќ ╟╡ 

B ◌ꜟ♥

╩ ∆

╢ ─ ◄

Ⱡꜟ◑כ 

⌐⅔™≡⁸ ⁸ ┘

─ ─ ─√╘⁸ ◌ꜟ♥╩ ∆╢

│⌂™⁹╟∫≡⁸ ╩♃כ♦♥ꜟ◌

∆╢ ─◄Ⱡꜟ◑כ │♀꜡≤⌂╢⁹ 

--- 

C ◌ꜟ♥

⌐╟╢

 

1ה ╡─ 2005 113  

1ה ╡─ 2005 13  

ה ◌ꜟ♥ ⌐╟╢ 10% 

1ה ╡─○ⱨ▫☻☻Ɑכ☻ 13.1 m2 

☻כⱨ▫☻☻Ɑ○ה CO2 76.0 kgCO2/m2 

ќ H18  

ќ H18  

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ╟╡ 

ќ ╟╡ 

D ◌ꜟ♥╩

∆╢ ⌐

∆╢◄Ⱡ

 כ◑ꜟ

♩♇ⱦⱠꜗ◐ה 0.90m×0.32m (=0.288m2) 

ה ◌ꜟ♥ 500◌ꜟ♥  

ה ☻Ɑכ☻ 1m2/1◐ꜗⱦⱠ♇♩ 

☻כⱨ▫☻☻Ɑ○ה CO2 76.0 kgCO2/m2 

ќ◖◒ꜜ◐ꜗⱦⱠ♇♩ ╟╡ 

ќ◖◒ꜜ◐ꜗⱦⱠ♇♩ ╟╡ 

ќ◖◒ꜜ◐ꜗⱦⱠ♇♩ ╟╡ 

ќ ╟╡ 

E ◌ꜟ♥

⌐ ™╢ IT

─

◄Ⱡꜟ◑כ 

400ה 841  

100ה 400 4,620  

100ה 100,924  

─WSה 96.5 [kgCO2/ ה ]⁸

♦☻◒♩♇ⱪ PC ─ 48.3 

[kgCO2/ ה ] 

ќ H18  

ќ H18  

ќ H18  

ќ ◄Ⱡ☿fi♃כ ◄Ⱡ

◌♃꜡◓ 2008╟╡ 

≢─ ╡─◄Ⱡꜟ◑כ │○ⱨ▫☻⌐ ═⁸ ™↓≤⅜ ↕╣╢⅜⁸ ⌂

⅜ ↕╣≡™⌂™√╘⁸○ⱨ▫☻☻Ɑכ☻⌐⅔↑╢ CO2 ╩ ⌐ ∆╢⁹ 
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3   

⌐⅔↑╢ 2025 ┘ 2050 ─ ⁸ ◌ꜟ♥─ ─ │⁸5.6 ⌐⅔↑

╢◄Ⱡꜟ◑כ ─ ─ ⅎ ≤ ≤∆╢⁹ 

⁸ ◌ꜟ♥│⁸ ╛ IT ≤™∫√ ≤⇔≡─ ⅜ ∫≡™

⌂↑╣┌⁸ ⇔≠╠™◦☻♥ⱶ≢№╡⁸ ≢ ◌ꜟ♥⅜ ⇔≡™╢ ─ 1

╡ GDP 13,000 USD ╩ ≈─ ≤∆╢⁹ ⇔⁸▬fi♪╩ ↄ BIRCS ⌐≈™≡

│⁸2050 ≢│∂╘≡ 1 ╡─ GDP⅜ 13,000 USD╩ ⅎ╢↓≤⌐⌂∫≡™╢⅜⁸

↓╣╕≢⁸∕⇔≡ ─ BRICS ─ ╩ ⇔⁸2025 ≢ GDP13,000 USD

╩ ⅎ╢◓ꜟכⱪ⌐ ╘≡™╢⁹⇔⅛⇔⌂⅜╠⁸▬fi♪⌐⅔™≡│ BRICS ─ ╩⌂

⇔≡™╢╙──⁸2050 ≢ 3,763 USD
113≤⁸ ─ BRICS ╟╡╙ ™ GDP╩ ⇔≡

™√⁹╟∫≡⁸▬fi♪⌐≈™≡│ BRICS ≢№╢╙──⁸2025 ≢ GDP13,000 USD

╩ ⅎ╢◓ꜟכⱪ⌐ ╘≡™⌂™⁹ 

⁸ ⌐⅔↑╢ ◌ꜟ♥─ ⌐≈™≡⁸ ⁸ ∂ ╩ ⇔≡™╢⅜⁸

│ ⌐╟∫≡ ◌ꜟ♥ │ ⌂∫≡™╢⁹ 

 

5.7-14 ⌐⅔↑╢ ◌ꜟ♥ ─  

2005 2025 2050

16%

6%

38%

33%

60%

60%

---

---

16%

6%

38%

33%

---

---

---

---

16%

6%
 

 

╟╡⁸ ⌐⅔↑╢ ◌ꜟ♥─ │⁸ ─╟℮⌐ ↕╣╢⁹ 

 

ה 5.7-15 ─  

 2005  2025  2050  

1  

 

1  

1,551,344  

647,129,431  

266,357,972  

7,975,194  

3,155,582,401  

2,110,584,754  

14,372,224  

4,722,334,795  

3,696,077,256  

╩ ⌐⁸ ⌐⅔↑╢ 10 ╡─ ה ╩ ∂╢↓≤≢ ⁹ 

 
                                                        
113 ╖⌐⁸2050 ─ 1 ╡─ GDP│Ⱪꜝ☺ꜟ 15,020 USD⁸ ▪ⱨꜞ◌ 14,326 USD⁸ 13,493 

USD⁸꜡◦▪ 19,006 USD≤⌂∫≡™╢⁹ 
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╟╡⁸2005 ⁸2025 ⁸2050 ⌐⅔↑╢ ─ ◌ꜟ♥─ ╩ ∆╢ ⁸

─ ╩ ∆╢⁹ 

 

5.7-16 ⌐⅔↑╢ ◌ꜟ♥ ⌐ ℮ ─  

   

A ↕╣

╢ ◌ꜟ♥

─

◄Ⱡꜟ◑

 כ

ה 28 /  

ה 15 /  

ה 19  

ה 315 / 1  

ה ◌ꜟ♥ 2 ◘▬☼ 

ה ◌ꜟ♥ 2  

ה 1Ɑכ☺/  

ה 0.5Ɑכ☺/  

♥ꜟ◌ה 1 A4 √╡─ 0.005 kg/  

ה ⌐ ℮ CO2 1.28 kgCO2/kg 

ќ  H18  

ќ  H18  

ќ  H18  

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ╟╡ 

ќ ╟╡ 

B ◌ꜟ

♥╩

∆╢ ─

◄Ⱡꜟ

 כ◑

⌐⅔™≡⁸ ⁸ ┘ ─

─ ─√╘⁸ ◌ꜟ♥╩ ∆╢ │

⌂™⁹ 

╟∫≡⁸ ╩♃כ♦♥ꜟ◌√╣↕ ↕╣

╢ ─◄Ⱡꜟ◑כ │♀꜡≤⌂╢⁹ 

--- 

C ◌ꜟ

♥ ⌐╟

╢

 

≤ ⌐⁸1 ╡─ ╩ 113 ⁸1

╡─ ╩ 13 ≤⇔≡⁸2005 ─

╩ ⁹∕─ ⁸ ה ─ 2025

┘ 2050 ─ │ ⌐ ⇔≡

⇔√⁹ 

ה ◌ꜟ♥ ⌐╟╢ 10% 

1ה ╡─○ⱨ▫☻☻Ɑכ☻ 13.1 m2 

╢↑⅔⌐☻כⱨ▫☻☻Ɑ○ה CO2 76.0 

kgCO2/m2 

ќ H18  

 

 

 

 

ќ ▬fi♃ⱦꜙכ╟╡ 

ќ ╟╡ 

ќ ╟╡ 

D ◌ꜟ♥

╩ ∆╢

⌐ ∆

╢◄Ⱡꜟ◑

 כ

♩♇ⱦⱠꜗ◐ה 0.90m×0.32m (=0.288m2) 

ה ◌ꜟ♥ 500◌ꜟ♥  

ה ☻Ɑ1ה☻כm2/1◐ꜗⱦⱠ♇♩ 

☻כⱨ▫☻☻Ɑ○ה CO2 76.0 

kgCO2/m2 

ќ◖◒ꜜ◐ꜗⱦⱠ♇♩ ╟╡ 

ќ◖◒ꜜ◐ꜗⱦⱠ♇♩ ╟╡ 

ќ◖◒ꜜ◐ꜗⱦⱠ♇♩ ╟╡ 

ќ ╟╡ 

E ◌ꜟ

♥⌐ ™╢

IT ─

◄

Ⱡꜟ◑כ 

2005   2025   2050  

400ה       5,646    7,004    2,373 

100ה 400   57,088   70,822   26,211 

100ה     741,738 858,310 2,741,526 

* 2025 ┘ 2050 ─ │ ⌐  

─WSה 96.5 [kgCO2/ ה ]⁸♦

☻◒♩♇ⱪ PC ─ 48.3 [kgCO2/

ה ] 

 

 

 

ќ H18  

 

ќ ◄Ⱡ☿fi♃כ ◄Ⱡ

◌♃꜡◓ 2008╟╡ 

≢─ ╡─◄Ⱡꜟ◑כ │○ⱨ▫☻⌐ ═⁸ ™↓≤⅜ ↕╣╢⅜⁸ ⌂

⅜ ↕╣≡™⌂™√╘⁸○ⱨ▫☻☻Ɑכ☻⌐⅔↑╢ CO2 ╩ ⌐ ∆╢⁹ 
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4  

 

─ ⌐ ◌ꜟ♥╩ ∆╢≤⁸ ─╟℮⌂ ≤⌂╢⁹ 

- 5 0 ,0 0 0

0

5 0 ,0 0 0

1 0 0 ,0 0 0

1 5 0 ,0 0 0

2 0 0 ,0 0 0

2 5 0 ,0 0 0

3 0 0 ,0 0 0

2005 2025 2050

(t
-C

O
2

)

2050

33,466

(tonCO2/ )

2025

(tonCO2/ )

2005

(tonCO2/ )

107,435

139,534

- 4,077

0

276,359

23,842

76,523

184,921

- 4,909

0

280,377

7,784

24,954

194,953

- 5,398

0

222,293

C

D

A

B

E
IT

 

5.7-4 ◌ꜟ♥⌐╟╢◄Ⱡꜟ◑כ  

 

─ ⌐ ◌ꜟ♥╩ ∆╢≤⁸ ─╟℮⌂ ≤⌂╢⁹ 

- 2 ,000 ,000

-1 ,000 ,000

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

8,000,000

2005 2025 2050

(t
-C

O
2

)

2050

512,454

(tonCO2/ )

2025

(tonCO2/ )

2005

(tonCO2/ )

1,651,293

4,956,876

- 1,565,361

0

5,555,262

320,642

1,032,748

4,518,369

- 1,297,334

0

4,574,425

55,876

179,181

1,425,512

- 419,114

0

1,241,455

C

D

A

B

E
IT

 

5.7-5 ◌ꜟ♥⌐╟╢◄Ⱡꜟ◑כ  
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5.8. IT ─fiꜛ◦כꜙꜞ♁ ╕≤╘ 

↓╣╕≢⌐ ⇔√ IT ╩ 5.8-1⌐╕≤╘√⁹2005 2025ה 2050ה ─

⅛╠ ⇔√ 2020 ─ ╙ ∑≡ ⇔√⁹ │ ⌐⅔™≡ ↕╣√ IT ♁ꜞ

⌐fiꜛ◦כꜙ ∆╢ ╩╕≤╘√╙─≢№╢√╘⁸IT ─fiꜛ◦כꜙꜞ♁

╩ ╘√╙─≢│⌂™⁹╕√⁸↓↓≢ ⇔√ │ ≤⇔≡ כꜙꜞ♁─

◦ꜛfi ╩ ⅝ ┌∆↓≤≢ ╙∫√ ╙fiꜛ◦כꜙꜞ♁⁸╡№≢ ↕╣╢√╘⁸

by IT⌐╟╢ ─ ⌐ ↕╣≡™╢⁹↕╠⌐⁸5.6 ≢╙ ╣√╟℮⌐⁸ ─

│ ─ ╩ⱬכ☻⌐ ⇔√ ≢№╢⁹ ™ ⅎ╢≤⁸ ─

⇔⌐╟╡ ●☻ ⌐ ∆╢ IT ⅜fiꜛ◦כꜙꜞ♁ ⌐ ⇔√ ╩

⇔≡™╢⁹ 

 

 5.8-1 IT ╢╟⌐fiꜛ◦כꜙꜞ♁ CO2  

[ t-CO2/ ] 

IT♁ꜞꜙכ◦ꜛ

fi 

  

2005

 

2020

 

2025

 

2050

 

2005

 

2020

 

2025

 

2050

 

BEMS 57 546 650 630 549 6524 8,631 20,218 

ⱭכⱤכ꜠☻○

ⱨ▫☻ 

1 14 17 14 10 179 224 340 

TV  140 250 270 220 1,357 4928 5,913 8,970 

SCM  34 178 222 410 188 1060 1,400 3,555 

HEMS  157 189 164  719 935 1,798 

ITS ♦☺♃◖  200 730 842 821 1,102 7510 9,491 17,989 

♥꜠꞉3,110 924 645 71 142 110 92 19 ◒כ 

◌ꜟ♥ 22 27 28 28 124 392 457 556 
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╕√⁸1.6 ⌐ fiכꜞ◓√⇔ IT ─ ≤ ─ ╩ ⌐⁸2020 ─◓

fiכꜞ by IT─ ╩  5.8-2⌐ ⇔√⁹ 

fiכꜞ◓ 5.8-2 by IT ─  

2020 fiכꜞ◓─ byIT ⅔╟┘ 114    t-CO2  

 

 

 fiꜛ◦כꜙꜞ♁⌂

 

2020  

GIT  

( ) 

2020  

GIT  

( ) 

 

 

ה Ⱳ▬ꜝ⁸ ⌂≥─ ◄Ⱡ 

כ◑ꜟⱠ◄ה ⁸ ◄Ⱡ ⌂≥ 

7 14 

 

140 276 

 

 

 

BEMSה ⱦꜟה◄Ⱡꜟ◑כ ◦☻♥ⱶ  

⁸TV◒כ꞉꜠♥ה ⁸ⱭכⱤכ꜠☻○ⱨ▫☻ 

9 18 

 

122 264 

 

 

 

HEMSה ─◄Ⱡꜟ◑כ ◦☻♥ⱶ  

─♠fiꜝ▬fi◦ꜛ♇Ⱨfi◓⁸◖fi♥fi○ה  

ה ◄Ⱡꜟ◑כ─ ⁸☻ⱴכ♩◓ꜞ♇♪ 

16 32 

 

200 416 

 

 

ה  ─  

ITSה ETC⁸VICS ⁸◄◖♪ꜝ▬Ⱪ 

ה ─ SCM⌂≥  

36 73 

 

 

1578 3117 

 

 

  68 137 2041 4009 

 

5.9. IT ─fiꜛ◦כꜙꜞ♁ ⌐ ∆╢ ⇔™  

5.9.1 ה ⅜╡ 

IT ─fiꜛ◦כꜙꜞ♁ CO2 │ ≢⁸∕─√╘⌐ ─

⌐∏╣⅜ ∂√╡⁸ ─ ⅜ ⅝ↄ ⌂╢ ⅜№╢⁹∕↓≢⁸ ⌐ IT ♁

─fiꜛ◦כꜙꜞ ─ ╩ ⇔⁸∕─ ╛ ╩ ℮ ─ ≤⇔√™⁹ 

 

1 ה ⅜╡─  

ⅎ┌⁸♥꜠꞉כ◒⌐╟╢ CO2 ≤⇔≡ ⌐╟╢ ─ ⅜ ⅎ

╠╣╢⁹↓─ │♥꜠꞉כ◒╩ ⇔√ ⌐ ∂╢─≢│⌂ↄ⁸ ╩ ∆

╢ ┼─ ≤⌂╢⁹by IT─ ╩fiꜛ◦כꜙꜞ♁│ ⇔√ ∞↑≢│⌂ↄ⁸∕

─ ≢ ↕╣≡™╢ 5.9-1 ⁹ 
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─ │2020 ─ ⌐≈™≡0.2-0.4 kg-CO2/kWh─ ≤∆╢ ╩ ⇔⅔√╙─≢№

╢⁹0.4│⁸ ─ ה ╩ ⅎ ⅝⇔√ ⁹0.2│ ה ⅜ 2020 ╕≢⌐

∆╢╙─≤ ⇔√ ⁹╕√⁸by IT─ ⌐⅔™≡⁸ ─ │⁸ ─ ⁹ ⁸

⁸☻Ɑ⁸☻כ ⌂≥ ╙ 2020 ⌐ CO2 ─ ≤ ─ ⅜ ╗≤ ⇔√

⌐ ∆╢⁹ 
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ᾚЊ

̝ PCʥ̓
Ҙ

̓ ᾜ

Ҳ ҽ ᾜ

К

Ẁ
ӓ

Ẇ

Ẁ
ӓ

Ҙ

ὕ CO2 ї
ѹ

╠
ʥ

ѹ

ᾜ

Ҙ

 

5.9-1 IT ─fiꜛ◦כꜙꜞ♁ ⌐⅔↑╢₈ ₉₈ ₉ ⅜╡─  

♥꜠꞉כ◒─ ╩  

 

↓─╟℮⌂₈ ⌂ ⅜╡₉─ ╩ fiꜛ◦כꜙꜞ♁⁸⌐╘√∆ ─₈ ₉

≤₈ ₉╩ fiꜛ◦כꜙꜞ♁⁸│≢↓↓⁹╢∆ ⌐╟╡◄Ⱡꜟ◑כ ╛

≤⸗ⱡ ⅜ ↕╣╢ ╩₈ ₉≤⇔⁸∕╣ ╩₈ ₉≤ ⅎ

╢⁹ 

╕√⁸○ⱨ▫☻☻Ɑכ☻─ ╩ ⅎ╢≤⁸♥꜠꞉כ◒╩ ⇔√ ∆←⌐⁸ ⌐○

ⱨ▫☻☻Ɑכ☻─ ⅜ ∆╢ ≤⁸○ⱨ▫☻─ ◄Ⱡꜟ◑כ ⅜ ╣╢

─ ⅜ ⅎ╠╣╢⁹ ─ ≤⇔≡│⁸ ⅎ┌⁸♥꜠꞉כ◒╩ ⇔≡ ≢─

⅜ ⇔√╙──⁸○ⱨ▫☻─ ∫ ⇔╛ ◄Ⱡ ─ ⅜ ╦╣∏○ⱨ▫☻─◄Ⱡ

כ◑ꜟ ⅜ ⇔≡™⌂™ ⅜ ⅎ╠╣╢⁹ 

↓─╟℮⌐⁸⌂╪╠⅛─ ⅜fiꜛ◦כꜙꜞ♁≢ ≈ CO2 ⅜∆←⌐

⇔⌂™ ╩₈ ₉ ⅜╡≤ ┬↓≤⌐∆╢⁹₈ ₉ ꜛ◦כꜙꜞ♁⁸│╡⅜

fi ⅛╠ CO2 ╕≢─♃▬ⱶꜝ◓≤≤╠ⅎ╢↓≤⅜≢⅝╢⁹╕√ ⌂♃

▬ⱶꜝ◓∞↑≢│⌂ↄ⁸ ╛ ─ ♥꜠꞉כ◒─ ─ ⇔

⅜ ⌂ ╙₈∆←⌐ ⇔⌂™₉ ⌐ ∆╢≤ ⅎ╠╣╢⁹ ⌂ ⅜╡─

⁸CO2 │⁸ ⌐ ⇔√ ≤ ⌂ ⱳ♥fi◦ꜗꜟ ─ 2

⌐ ∆╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹ 
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5.9.2ₒ ₓ♥꜠꞉כ◒─ ─ ה ⅜╡ 

⌐♥꜠꞉כ◒─ ꜟ♦⸗╩fiꜛ◦כꜙꜞ♁≡™≈⌐ ⇔⁸ ה ⅜╡─

╩⅔↓⌂∫√⁹ 

 

1 ♥꜠꞉כ◒ ─ ≤ by IT  

╕∏⁸♥꜠꞉כ◒ CO2 ╩ ⇔√ ╩ 5.9-1⌐╕≤╘√⁹ 

 

5.9-1 ♥꜠꞉כ◒─ CO2  

#   
CO2  

[kgCO2/ ה ] 

ⱪꜝ☻─    

A ⌐ ╢◄Ⱡꜟ

כ◑

─  

(52 [ / ]×6 [km/ ])  

× 0.047 [kg-CO2/(  [(kmה

14.7 

B ⌐ ╢◄Ⱡꜟ

כ◑

─  

(52 [ / ]×40 [km/ ])  

× 0.005 [kg-CO2/(  [(kmה

10.4 

C ○ⱨ▫☻ ⌐

℮◄Ⱡꜟ◑כ  

13.1 [m2/ ] × (52/260)  

× 76.0 [kg-CO2/(m2ה )] 

199.1 

ⱴ▬♫☻─    

D IT ╩ ∆

╢ ─◄Ⱡꜟ◑כ

 

(1 [ ] × 0.192 [kWh/( ה )]  

× 52 [ / ] 

     × 0.425 [kg-CO2/kWh] 

4.2 

E 
≢─ ⌐

℮◄Ⱡꜟ◑כ  

(1.15 [kWh/ ]  0.54 [kWh/ ] 

 × 52 [ / ] 

     × 0.425 [kg-CO2/kWh] 

37.3 

F NW ⌐ ╢◄

Ⱡꜟ◑כ  

10,000 [Mbyte/ ]  

x 0.0025 [kg-CO2/Mbyte] 

25.0 

   157.7 

 

2 ♥꜠꞉כ◒─ CO2 ⱪ꜡☿☻ 

CO2 ─ ה ⅜╡╩ ∆╢√╘⁸ 5.9-1─ 7≈─ ⌐

fiꜛ◦כꜙꜞ♁ ⅛╠ CO2 ╕≢─ⱪ꜡☿☻≤∕─ ╩ 5.9-2⌐ ⇔√⁹ 

⇔√ⱪ꜡☿☻│⁸ ⅝ↄ₈ ─ ₉₈ ─ ₉

₈○ⱨ▫☻☻Ɑכ☻ ₉₈○ⱨ▫☻≢─ IT ₉₈ ≢─ ITה

₉─ ≈⌐╦⅛╣╢⁹↓─℮∟⁸₈ ₉₈○ⱨ▫☻≢─ IT ₉₈

≢─ ITה ₉⌐≈™≡│⁸◄Ⱡꜟ◑כ ה ⅜ ⌐ ⇔≡™

╢≤ ∆╢↓≤⅜≢⅝╢⁹ ⁸◄Ⱡꜟ◑כ ה ⅜ ∆╢ ⅜ ∏⇔╙
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≢│⌂™ ≤⇔≡₈ ◐꜡ ─ 5.9-2 ─√⇔⅛╠⇔↕ ᵑ ₉≤

₈○ⱨ▫☻☻Ɑכ☻─ 5.9-2─√⇔⅛╠⇔↕ ᵒ ₉─ 2⅛ ╩ ∆╢↓≤⅜

≢⅝╢⁹ 

╕√⁸CO2 ⌐ ∆╢≤⁸₈ ₉≤₈ ≢─ ITה

₉│ ⁸₈ ₉│ ⌐│ ≢ ⇔⁸∕╣ ─

│ ≢ ⇔≡™╢⁹ 

 

ᾚЊ К ᾚЊ Ẇ

ᾚЊ

ʥ̓

ᾜ

CO2 ї
Ѱ

ҽ
ᶥ ᾜ

ҽ
˲ ᾜ

Ѧ

ᾜ

ЏВ˧ ♫ ᴣ ὁ

CO2 ї
Ѱѫ ᶥ Ṕ

ᾚЊ̔
ό֯ Ẁӓ

ҽҵ ᾜ

Ҳ ҽ
ᶥ ᾜ

Ҳ ҽ
˲ ᾜ

Ҳ
ᾜ

CO2 ї
Ѱ

IT ᶅ̓
ᾜ

CO2 ї
Ѱ

ὤ↨
IT ὤ ᶅ
̓

CO2 ї
Ṕқ

 

5.9-2 ♥꜠꞉כ◒─ CO2 ⱪ꜡☿☻ 115
 

 

3 ◐꜡ ─ √⇔⅛╠⇔↕ ᵑ  

⅛╠⇔↕─ ⅜ ⌂ 2≈─ⱪ꜡☿☻─℮∟⁸╕∏₈ ◐꜡ ─ ₉─

⅛╠⇔↕⌐≈™≡ ═√⁹♥꜠꞉כꜙꜞ♁─◒כ◦ꜛfi╩ ⇔√ ⁸ ⌐╟╢

⅜ ∆╢≤↓╤╕≢│ ⅛≈ ⅛╠⇔↕⅜ ™≤ ⅎ╠╣╢⅜⁸ ⌐╟

╢ ⅜ ⇔√⅛╠≤™∫≡⁸ ∏⇔╙ ─ ⅜ ╡◄Ⱡꜟ◑כ ⅜

↕╣╢⅛≥℮⅛│ ≢│⌂™⁹ 

∕↓≢⁸ ─ ≤ ─ ─ ─ ╩ ═√⁹ ⅎ┌ ⌐

ה ╩ ⇔≡™╢ ≢│⁸2009 ─ ⅜ 4.6%

≢№∫√⁹↓─ ⁸ ⅜ 7 8 ⅛╠ 9 ⁸10 ⅛╠ 12 ⌐ ┌∆ ─

⅜≤╠╣⁸ ⅜ 6.4% ⇔√116⁹╕√⁸ ─ ≢│⁸ ─
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⌐⁸ ⅜╡│ ≤ ⌐ ⇔≡™ↄ↓≤⅛╠⁸↓─ ≢│ ⅜╡≤ ╩≥∟

╠╙ ≢ ⇔≡™╢⁹↓─ ⅜ ⅜╡╩ ⁸ ⅜╡╩ ⌐ ⇔≡™╢

3-4≤ ⌂╢ ⌐ ⅜ ≢№╢⁹ 
116
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╩ ╕ⅎ⁸ ╩ ╠⇔ ╩ ∆╢ ≢⁸1 №√╡─ ╩

∆╢♄▬ꜘ ⇔╩ ⇔≡™╢⁹╕√⁸ ─ ≤ ─ ╩╖╢≤⁸

≢│ ─ ─ ⅜╖╠╣╢ 5.9-3 ⁹ 

⅛╠⁸ ⌐ ─ ─ ≤ ─ ─ ⌐│ ⅜№╢≤ ⅎ╠╣

╢⁹ 

 

 

(%) Ҙ ( ᴇ50₴=100) ˲ᴣ ( ᴇ50₴=100)

ˬᶷ Ẏ ᶷ ᾶᶷ֦׀

CAGR %
(H15 - 19)

Ҙ ˲ᴣ

- 0.2 - 0.2
CAGR %

(H15 - 19)

Ҙ ˲ᴣ

- 0.8 - 1.7
CAGR %

(H15 - 19)

Ҙ ˲ᴣ

- 0.9 - 0.8

 

5.9-3 ⌐⅔↑╢ ≤ ─ 117
 

 

√∞⇔⁸↓─╟℮⌂ ⅜№≡│╕╠⌂™ ╙ ∆╢⁹ ⅎ┌ ⅛╠ ─

⅜ ⌂™ ≢│⁸ ⅜ ∫≡╙ │ ╠∏⁸ ⌐ №√╡─ CO2

⅜ ∆╢↓≤⅜ ⅎ╠╣╢⁹↕╠⌐ ⅜ ╢≤⁸ ⅜ ⅛

╠ ⌐ ∆╢√╘⁸╟╡ ⅜ ∆╢ ⅜ ⅎ╠╣╢⁹ ≤⇔≡ ≢№

╣┌⁸ ─ ⅜ CO2 ⌐≈⌂⅜╢ ⅜ ™≤ ⅎ╠╣╢⁹ 

 

4 ○ⱨ▫☻☻Ɑכ☻─ √⇔⅛╠⇔↕ ᵒ  

⌐₈○ⱨ▫☻☻Ɑכ☻─ √⇔⅛╠⇔↕ ᵒ ₉⌐≈™≡ ═√⁹♥꜠꞉כ◒╩

⇔√ ⁸ ⅜ ⇔≡○ⱨ▫☻≢─ ⅜ ⇔≡╙⁸ ∏⇔╙○ⱨ▫

☻☻Ɑכ☻ ≤⇔≡ ◄Ⱡꜟ◑כ ⌐≈⌂⅜╢╦↑≢│⌂™⁹╕√⁸○ⱨ

▫☻─ ⌂◄Ⱡꜟ◑כ ≢№╢ ≤ │118⁸○ⱨ▫☻ ╛ №√
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 HP (http://www.mlit.go.jp/tetudo/toshitetu/03_04.html) 
118

 ₈ ─◄Ⱡꜟ◑כ ⌐≈™≡₉ IEEJ⁸2004  
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╡─☻Ɑכ☻╟╡╙ ™ ╩ ≤⇔≡ ↕╣╢↓≤⅜ ↄ⁸ ╛ ⅜

⇔≡╙⁸ ∏⇔╙○ⱨ▫☻⌐⅔↑╢◄Ⱡꜟ◑כ ⅜ ↕╣╢≤│ ╠⌂™⁹ 

♥꜠꞉כ◒─ ⌐ ∆╢▪fi◔כ♩ 119⌐⅔™≡⁸♥꜠꞉כ◒ ≤⇔≡○ⱨ

▫☻☻Ɑכ☻─ ≤ ⅜ ™○ⱨ▫☻◖☻♩ ╩№→╢ ⅜ 3 ⌐≤≥╕∫√

↓≤⁸♥꜠꞉כ◒─ ⅜ 1 ≢№╢↓≤⌂≥⅛╠╙⁸♥꜠꞉כ◒⌐╟∫

≡○ⱨ▫☻─◄Ⱡꜟ◑כ ╩ ⌐ ⇔≡™╢ │ ⌐│ ∏⇔╙ ↄ⌂™

↓≤⅜ ↕╣╢⁹ 

√∞⇔⁸ ─♥꜠꞉כ◒ ≢│⁸ⱨꜞכ▪♪꜠☻⌂≥╩ ∑≡ ∆╢↓≤⌐

╟╡○ⱨ▫☻☻Ɑכ☻─ ╩ ∆╢ⱬ☻♩ⱪꜝ◒♥▫☻⅜ ⇔≡™╢ 5.9-4 ⁹ 

 

 қ ᾚЊ ѹ

̸IBM

ʝ Ћ∕ ֚

Ή˲ ⅎ
Ӹ

ï В
25

ï ʝ˲ 16.4  

ᾚЊ
ʝ˲

ӭ
ï 2008 ₴

Ή˲
ï ʝ˲ 8.8 

3700 ˗ ֻ 56
ʠf2

ï Ћ ᴣ 27

֓қ
ï 16 ♫ ᴣ

Ḧҵ В

Ӳ̝̝
֞

♫ ᷀ₐ 40 - 60%

♫ 30%
ׄʣ

ᵣ
Ѱ ᾚЊ

ï ►ѧ Ẇᶮ˲℅
ʴⱲ ᵣ
ʥ Ṷ

ï ⱳ ר
˲ ẉ ỈӲ

Ѱ

ᾚЊ
ï Ћᴣ ї

Ћ̱̝

 

5.9-4 ♥꜠꞉כ◒⌐ ℮ⱨꜞכ▪♪꜠☻─  

 

↕╠⌐⁸ ⌐○ⱨ▫☻☻Ɑכ☻╩ ⇔⌂ↄ≡╙ CO2 ╩ ↕∑╢

↓≤│ ≢№╢⁹ ─ ╡⁸ ─○ⱨ▫☻≢│ ╛ │ ⅜ ⅝ↄ⁸

⅜ ⇔≡╙○ⱨ▫☻─ ◄Ⱡꜟ◑כ│ ⇔⌐ↄ™⁹⇔⅛⇔⁸☻ⱳ♇♩ ╩

™ ⅛ↄ ∆╢ ⇔≡ ◄Ⱡ⌐ ╡ ╗↓≤≢⁸CO2 ╩ ↕∑╢

│ ⌐№╢≤ ⅎ╠╣╢⁹ 
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ה 5.9.3 ⅜╡─╕≤╘ 

⅜╡─℮∟ ⅜ ⌂ 2⅛ ╩ ⌐ ⇔√≤↓╤120⁸♥꜠꞉⁸│≢◒כ

─ ⌐ ℮ CO2 ᵑ │⁸ ─ ⅜

№╢√╘ ⇔╛∆™─⌐ ⇔⁸○ⱨ▫☻☻Ɑכ☻─ ᵒ │⁸

⅜ ⌂↓≤⌂≥⅛╠ ⌐ ⅜⅛⅛╢ ⅜ ™≤ ↕╣╢⁹↓─√╘⁸○ⱨ

▫☻☻Ɑכ☻ ⌐⅔™≡ⱳ♥fi◦ꜗꜟ≤ ⇔√ ─ ⅜ ∂╢ ⅜№╡∕℮≤

ⅎ╠╣╢⁹ 

⌐⁸ ⅜╡⌐ ∆╢≤⁸ ⇔√ ─ ⁸ ⌐⅔™≡ CO2

⅜ ╠╣╢ 5.9-1 C-D-F╩ ∆╢≤⁸ ─⌐ ⇔⁸

≢│ CO2 ⅜ ⇔≡™╢ E ⁹╕√⁸╙⇔○ⱨ▫☻☻Ɑכ☻ ⅜

⇔⌂⅛∫√ │⁸ ─ CO2 ⅜ ∆╢↓≤╙№╡℮╢↓≤⅜╦⅛╢⁹

↓╣│ ≢№╡⁸ ─ ╛ │ ⌐╟∫≡ ⌂╢  

5.9-5│⁸ ⱳ♥fi◦ꜗꜟ ╩⁸ ה ⅜╡╩ ⌐ ⇔√ ≢

№╢⁹ ─ │ CO2 ─ⱳ♥fi◦ꜗꜟ╩ ∆⁹CO2 │╕∏

⅜╡─ ≤⌂╢₈ ─▪◒◦ꜛfi₉♁ꜞꜙכ◦ꜛfi ⁸ ≤₈

─▪◒◦ꜛfi₉⌐ ↕╣╢⁹╕√⁸ ⌂ ⅜╡╩ ∆√╘⌐⁸₈ ₉₈ ₉╙

⇔≡ ⇔√⁹⁸↕╠⌐⁸ⱳ♥fi◦ꜗꜟ≤ ─ ™╩◓ꜝⱨ ≢ ∆╢↓≤╙≢

⅝╢ ◓ꜝⱨ─◦▼כ♪ ⁹. 

 

[ kg-CO2]

NW

 

5.9-5 ♥꜠꞉כ◒─ CO2  
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5.9.4 ─ ≤  

↓↓╕≢⁸ ⇔√ CO2 ─ ╩ ═√⁹ 

─ fi by ITכꜞ◓ CO2 ⅜ ⅜╡╩ ≈↓≤╩  fi byכꜞ◓⁸≥╢∆

IT ╩ ∆╢ ⌐│ ⌐ ∆╢ ╩ ∆╢ ⅜№╢⁹ 

⌐⁸ ⅜╡╩ ∆╢≤⁸ ⌐ ⇔√ CO2 ₈ ⇔√ ₉

fiꜛ◦כꜙꜞ♁⁸≥ ─ ╩ ∆₈ ⱳ♥fi◦ꜗꜟ ₉─ 2 ╩ ∆

╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

≢│⁸7≈ ∕─ ─ ה ⌐ ─ ×

╩ ⇔ ≤ ↑≡™√⁹⇔⅛⇔⁸ ⌂ ⅜╡╩ ∆╢≤⁸ ∆╢

≤ ™╢ ⌐╟∫≡│ ⌂ ≤ ⌂ ⅜ ⇔℮╢⁹ 

 

᷀ҧ ᷀ҧ

ᵑ ─

ᵒ ─

ᵓ ─

ᵔ○ⱨ▫☻☻Ɑכ☻

ᵕ ☻Ɑכ☻

ᵖ IT

ᵗ NW♦כ♃

Ι װ

Ҙ ὕ Ι ֞ Њ

ὕ
ѹ

Ҙ ὕ Ι

ѹ

ҽҵ ᾜ

ᾜὕ Έ↕
ѹ

Ҙ ὕ Ι

ᾐ ͛ ѹ

⁪ ᾛ

⁪ ᾛ

Ҳ ѹ˧ ѹ

̀

ѹ

⁪ ᾛ

 

5.9-6 CO2 ─ ≤ ↑ 

5.9-6│⁸ ─ 7≈─ 5.3-1 ↔≤⌐⁸ ⅎ╠╣╢ ⅜ ≤

─≥∟╠⌐ ™⅛╩ ↑√╙─≢№╢121⁹ ⅎ┌₈ᵔ○ⱨ▫☻☻Ɑ⁸│≢₉☻כ

─ ╛ ─○ⱨ▫☻☻Ɑכ☻ ≢○ⱨ▫☻☻Ɑכ☻ ╩ ∆╢

≤ ⌐ ↄ⁸ ─ ⅛╠○ⱨ▫☻☻Ɑכ☻ ╩ ∆╢≤

⌐ ™ ⅜ ╠╣╢↓≤╩ ∆⁹╕√⁸ᵒ ─ ⌐≈™≡│⁸ ⌐ ™

─ ╩ ⇔√ ≤ ⌐ ™ ─ ╩ ⇔√
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─ │ ↕™≤ ↕╣╢⁹ 

─ fi by ITכꜞ◓⌐℮╟─↓ ╩ ∆╢ ⌐│⁸╕∏ ⇔√™ ⅜ ⅛

⅛╩ ⌐⇔⁸ ⇔√ ╩ ⇔√™ ⌐│⁸ 5.9-1─ ⌐ ∆╢

≤ ⌐ ↕╣√ ╩ ™⁸ ⌂ ╩ ∆╢ ⌐│⁸ 5.9-1─ ⌐

∆╢ ≤ ⌐ ↕╣╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹↓─ ⌐

∆╢↓≤≢⁸ ↕╣√ ─ ⅜╟╡ ╕╢≤ ⅎ╠╣╢⁹ 

≢⁸↓─ ≤ ─ ⌂ │⁸ ─ ≢╙ ⌐│

≢⅝≡™⌂™⁹ ⅜⁸ ≢⁸ ⅜ ≤™℮ ⌐≈™≡│⁸ ⁸∕╣

∙╣─ ⅜∕╣∙╣≢ ∑↨╢ ⅎ⌂™⁹ ─ ╩ ⌐∆╢⌐│⁸ ╙

⅝ ⅝ ⅜ ≤⌂╢⁹ 

 

5.10. by IT ⌐ ∆╢ ⌐ ↑√   

by IT ─♁ꜞꜙכ◦ꜛfi─ ╩ ∆╢ ≢⁸ ╛ ⅜≥─╟℮⌂ ╩ ∫≡

™╢⅛╩ ⇔⁸ ╩ ∆╢╟℮ ∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ כꜙꜞ♁⁸

◦ꜛfi─ ╩ ∆√╘⁸↓╣╕≢⌐ ₁⌂ ⅛╠─ ⅜ ╦╣≡⅝≡™╢⁹ ─

╩ ⌐ ╣√ ╡ ╖≤⇔≡⁸ │ IT ─fiꜛ◦כꜙꜞ♁ ⌐ ∆╢

─ ╛ ╩ ⇔⁸╕≤╘√⁹ 

≤⇔√─│⁸ ─ 3≈─ ≢№╢⁹ 

1 ₈ Ⱡ♇♩꞉כ◒ ₉   

2)₈ ₉   

3)₈2010 ₉  

 

fiꜛ◦כꜙꜞ♁ 5.10-1 ─  

IT  ꜟ♩▬♃ fiꜛ◦כꜙꜞ♁

 

 

 

 

FEMS (Factory Energy 

Management System) 

─ ⅜ ⅝™  

/ /כ♃כ⸗/  

─  

ⱪ꜡☿☻─  

 BEMS (Building Energy 

Management System) 

─ ⅜ ⅝™  

ה◓♃ ◦☻♥ⱶ Ί 

ⱭכⱤכ꜠☻○ⱨ▫☻ ה ─ ─ ─  

ה ─ ⌐╟╢  

ה ─ ☻ⱦכ◘ ─√╘─ ─

 

ה ◄Ⱡ ⌐ ≠ↄ ─ ─  

ה ◄Ⱡ ⌐ ≠ↄ ≤ ─
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⌐ ≠ↄ ─  

─ IT ה  ─ ─  

ה ─☻ⱦכ◘ ─ ┼─

 

ה ─ ⌐⅔↑╢ ─  

ה ⅝─ ♀▬♫⸗כⱣꜟ─Ɫכ꜡◓

 fiꜛ◦כ

ה ─ ⁸ ─ ⌐ ∆

╢ ─  

ה ─  

ה ⌂ ⌐╟╢ ─  

ה ─꞉fi☻♩♇ⱪ◘כⱦ☻─  

ה ─ ─ ┘ ─

⇔ 

ה ─ ⁸ ┘ ⌐⅔↑╢

⅝─  

ה ⌐ ∆╢ ⌐╟╢ ─

⁸ 

♥꜠꞉ה ◒כ♥꜠꞉כ◒ ─ ─ ─  

TV  Ί 

ה ה ♥ꜟ◌ ⁸ ⁸ ─ ╛ ⇔ 

ה ◌ꜟ♥ 

ה ─ ≤ ─  

ה ה  ─ ─☻ⱦכ◘ ─√╘─

─  

ה ⌐ ≠ↄ ─  

ה ─ ⌐ ↑√ ┘ ─  

 HEMS (Home Energy 

Management System) 

 

─ ⅜ ⅝™  

ⱴⱠה כ ◦☻♥ⱶ─ ┘ ─ ─√╘─

IC ≥ꜝfiⱨ▬♪כ◌ IC ◌כ♪▬fiⱨꜝ≤─

 

ה  Ί 

♩ⱨ♁ה  Ί 

○fiꜝ▬fi◦ꜛ♇Ⱨfi

◓ 

 ◓fiꜝ▬fi◦ꜛ♇Ⱨfi○ה

 ─ LED  Ί 

ITS (Intelligent Transport 

System) 

ה ⌐ ∆╢ ─  

─  Ί 

─  Ί 

◄◖♪ꜝ▬Ⱪ Ί 
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ₒFEMSx  

♃▬♩ꜟ 
ₒ ( )─IT FxEMS(Factory Energy Management System)

─  

─  ─ ◄Ⱡ  

─  ⌂⇔ 

─  
◄Ⱡꜟ◑כ ⌐⁸ ╩ ↑⁸ ꜝ▬fi─◄Ⱡ

כ◑ꜟ ╩ ╢⁹ 

─ ≤ 

 

ה ⇔≡™╢ ⅜ ⌐№╢⁹ 

₈ה ≤◄Ⱡꜟ◑כ◖☻♩ ≤─ ⅜ ™₉≤─ 

⅛╠⁸ ⌐ ╪≢™⌂™⁹ 

─  

┘  
ה ◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ  

 

ₒ / /כ♃כ⸗/ ─ ₓ 

♃▬♩ꜟ 

ₒ ( ⱪ꜡☿☻)─IT ₓ כ♃כ⸗

─ 

 

─  ╟╡ ⌂ ┼─ ⌐╟╡⁸ ─ ◄Ⱡ╩  

─  ⌂⇔ 

─  
⌐ ∆╢ │⁸ ╛⅛⌐ ⇔™╟╡ ─

™ ⌐ ∆╢⁹ 

─ ≤ 

 

ה │⌂™⁹ 

 

─  

┘  
ה ◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ  

 

ₒ ⱪ꜡☿☻─ ₓ 

♃▬♩ꜟ ₒ ( ⱪ꜡☿☻)─IT ₓ ⱪ꜡☿☻─  

─  
ⱪ꜡☿☻─◄Ⱡꜟ◑כ ─ ╩ ⅎ╢ ∆╢↓≤⌐╟

╡⁸ ╩ ⅝ ╩ ╢ 

─  ⌂⇔ 
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─  
FEMS─ ⌐╟╡⁸◄Ⱡꜟ◑כ ─ ╩ ↕∑⁸∕─

╩ ╘⁸ ╩ ╡ ↄ↓≤⌐╟╡⁸ ╩ ↕∑╢⁹ 

─ ≤ 

 

─FEMSה ≤◄Ⱡꜟ◑כ◖☻♩ ─ ⅜╦ 

╢ↄ⁸ ⌐ ╪≢™⌂™⁹ 

─  

┘  
◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ  

 

ₒBEMSx  

♃▬♩ꜟ 
ₒ ( )─IT ₓBEMS(Building Energy Management 

System) ─  

─  
ⱦꜟ⌐⅔↑╢ ╛ ─ ⌐╟∫≡⁸◄Ⱡꜟ◑כ

─ ╩ ╢◦☻♥ⱶ╩ ∆╢ 

─  ⌂⇔ 

─  
◄Ⱡꜟ◑כ ╩ ↑√ⱦꜟ⌐⅔™≡│⁸ ╩ ∆

╢↓≤⌐╟╡⁸ ╡─◄Ⱡꜟ◑כ ╩ ∆╢⁹ 

─ ≤ 

 

≥▫♥ꜞꜙ◐☿ה ⇔√BEMS╩ ⇔≡™╢ ╙№╢⁹ 

─BEMSה ≤◄Ⱡꜟ◑כ◖☻♩ ─ ⅜╦ 

╢ↄ⁸ ⌐ ╪≢™⌂™⁹ 

─  

┘  
 

 

ₒⱭכⱤכ꜠☻○ⱨ▫☻ₓ 

♃▬♩ꜟ ─ ─ ─  

─  ⱭכⱤכ꜠☻ 

─  

╩ ⇔≡ ∆╢ ─ ─

⌐ ∆╢ 4 ᵑᵒ⁸

3 ᵑᵒ 

─  
─ ─ ╩ ∆╢√╘⁸ ⌐╟╢

╩ ∆⁹ 
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─ ≤ 

 

⌐⅔™≡ ─ ┘ ─ ─

⌐╟╡⁸ ─ ⅜ ≤↕╣≡™╢⅜⁸

⅜ ⌐ ⌂√╘ ─ ─ ╩ ↕╣

≡™╢⁹ 

≤ ⌐≈™≡│⁸ ⅜ ─╙─│

≢⅝⌂™≤↕╣≡™╢⁹ 

⌐ ≠ↄ ⅜ ≢№╢⁹ 

⌐≈™≡│⁸ 1 ⌐ ⁸☻◐ꜗ♫≢ ╖

∫√ ⁸24 ⌐♃▬ⱶ☻♃fiⱪ╩ ∆ ⌐ ≤↕╣≡

™╢⁹ 

╕√⁸ ╖ ⁸200dpiכꜝ◌⁸│≡∫√№⌐╡ ⁸ ─☻

◐ꜗ♫╩ ⇔⁸ ─ │ ∆╢ ≤↕╣≡™╢⁹ 

─  

┘  

 

─√╘─ ה ⌐ ∆╢  

 

♃▬♩ꜟ ─ ⌐╟╢  

─  ⱭכⱤכ꜠☻ 

─ ה  ⌐⅔↑╢ ─ ─ ⌐ ∆╢  

─  

─ ╩ ≢ ↑ ╢↓≤╩ ≤⇔⁸

─ ─ ╩ ╢√╘⁸ ⌐⅔↑╢ ─

─ ⌐ ∆╢ ╩ ∆╢⁹ 

─ ≤ 

 

 ⁸ ─ ╩ ∆╢ ⌐≈™≡│⁸

⌐⅔↑╢ ─ ─ ⌐ ∆╢ ⌐╟

╡⁸ ⅜ ∆╢◦☻♥ⱶ─ ⌐ ↑√ ₁─♦▫

☻◒◄ꜞ▪⌐ ╩♃כ♦ ⇔√∞↑≢│ ⅜ ⇔√↓≤

≤⌂╠∏⁸ ⅜ ₁─♦▫☻◒◄ꜞ▪⅛╠ ♃כ♦

╩♄►fi꜡כ♪⇔⌂↑╣┌ ⅜ ⇔√↓≤≤⌂╠⌂™≤─

⅛╠⁸ ⌐╟╢ ⅜⌂∂╕⌂™≤↕╣≡™╢⁹ 

─  

┘  

 

─√╘─ ה ⌐ ∆╢  
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♃▬♩ꜟ 

─ ☻ⱦכ◘ ─√╘─ ─

ᵑ ⅝ ⅝ ─  

┘ ─  

─  ⱭכⱤ⁸☻꜠כ  

─  
41 ⁸ 317 ─ 6⁸ 321 ─ 5⁸ה4

2 ⁸ 10  

─ 

 

─ ⌂ ┘ ─ ╩ ╢√╘⁸

™ ─ ⁸ ─ ⁸ ⅝⌂≥⁸

⌐ ╢ ⌐≈™≡│⁸ ─ ─

◦☻♥ⱶ╩ ∆╢⌂≥⁸ fiꜝ▬fi○ה ┘ ─

╩ ™⁸ ─ ╩ ≤∆╢⁹ 

╕√⁸ ─ ─ ╣╩ ⅎ⁸ ─ ≢ ─

⅝⌐≈™≡│⁸eLTAX╩ⱬ⁸≈≈⇔≥☻כ ≢ ─

ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔≡™ↄ⁹ 

↕╠⌐⁸ ⅜ ┼▪◒☿☻⇔⁸

╛ ⅝─ ╩○fiꜝ▬fi≢ ≢⅝╢

╟℮⌂ ╖╩ ∆╢⁹ 

─ ≤ 

 

─ ⁸ ─ ⁸ ⅝ ⁸

⅜ ℮ ─ ⅝⌐⅔™≡⁸

⌐╟∫≡ ─ ⁸ ♃כ♦ ┼─

⅜ ⌂∫≡™╢√╘⁸ ─ ⅜ ─

⌐╦√╢ ≢│⁸ ⌐ ⅜≢⅝∏⁸ ⌐

≢ ∑↨╢╩ⅎ⌂™ ⌐№╢⁹ 

─  

┘  

 

─√╘─ ה ⌐ ∆╢  



 

237 

 

♃▬♩ꜟ ◄Ⱡ ⌐ ≠ↄ ─ ─  

─  ⱭכⱤכ꜠☻ 

─ 

 

◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ 15 ⁸ 92  

─ ⌐ ∆╢ 21 ─ ⁸ 21 ─ 10 

─ 

 

◄Ⱡ ⅜ ⌐ ⇔≡ ╩ ╘≡™╢

ה ⁸ ⅜ ⌐ ╩ ╘≡™╢

●☻ ─ ⌐≈™≡⁸ ≢│ ◄Ⱡ ⅜

─ √╢ ╩ ∆╢ ┘

⅜ ⇔≡™╢ ≡─ ⌐ ╢ ─ ⁸

⅜ ─ ╩ ∆╢ ≡─ ⌐ ∂╙─╩

∆╢╟℮ ╘≡™╢≤↓╤⁸ ◌ ⌐ ∆╣┌ ╡╢↓≤

⌐∆═⅝≢№╢⁹ 

─ ≤ 

 

◄Ⱡ │⁸ ≢ ─◄Ⱡꜟ◑כ

⅜ 1,500 ─ ⌐ ⇔≡⁸∕─ ⇔≡™

╢ ⌐⅔↑╢◄Ⱡꜟ◑כ ⌐≈™≡─ ┘

⌐◄Ⱡꜟ◑כ─ ─ ─ ─√╘─

╩⁸ ─ √╢ ╩ ∆╢

┘ ⅜ ⇔≡™╢ ≡─ ⌐ ╢ ─

⌐ ∆╢╟℮ ╘≡™╢⁹ 

│⁸ ≢ ─◄Ⱡꜟ◑כ ⅜ 1,500

≤⌂╢ ⌐ ⇔≡⁸ ●☻ ⌐ ∆

╢ ╩⁸ ⌐ ╢ ╩ ∆╢ ≡─ ⌐

∆╢╟℮ ╘≡™╢ ●☻⅜◄Ⱡꜟ◑כ CO2─

╖─ ⌐│ ◄Ⱡ ─ ╩╙∫≡ ⌐ ⅎ╢↓≤

⅜≢⅝╢ ⁹ 

↓╣│⁸ ─ ⌐ ⌐ ∂ ╩ ⇔⌂↑╣┌⌂╠⌂™

≤™℮ ≢⁸ ─ ≢№╢∞↑≢⌂ↄ ◄Ⱡ≤™℮ ⅛

╠╙ ≢№╡⁸ │ ∆═⅝≢№╢⁹ 

─  

┘  

◄Ⱡꜟ◑כ  

2010  
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♃▬♩ꜟ 
◄Ⱡ ⌐ ≠ↄ ≤ ─ ⌐ ≠

ↄ ─  

─  ⱭכⱤכ꜠☻ 

─  
◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢  

⌐⅔↑╢  

─ 

 

◄Ⱡ ⅜ ─ ⌐ ⇔≡ ╩ ╘╢ ≤ ⅜ 

≢ ─ ⌐ ⇔≡ ╩ ╘╢

⌐≈™≡│⁸ ─◄Ⱡꜟ◑כ ⇔√╙─⅜ ™

↓≤⅛╠⁸ ⅜ ⌐ ⇔≡ ─ ╩ ╘╢↓≤⅜≢⅝╢

╖╩ ⇔⁸ ─ ≤ ה ─ ╩ ╢═

⅝≢№╢⁹ 

─ ≤ 

 

◄Ⱡ │⁸ ≢ ─◄Ⱡꜟ◑כ

⅜ 1,500 ─ ⌐ ⇔≡⁸∕─ ⇔≡™

╢ ⌐⅔↑╢◄Ⱡꜟ◑כ ⌐≈™≡─ ┘

⌐◄Ⱡꜟ◑כ─ ─ ─ ─√╘─ ╩

⌐ ∆╢╟℮ ╘≡™╢⁹ ⁸ ╛

⅜ ╘≡™╢ ≢╙ ∂ ⌐≈™≡─

╩ ╘≡™╢╙─⅜ ™⁹ 

 ⌐│ ∆╢ ─ ™ ╩ ─ ⌐ ⇔≡

℮↓≤⅜ ╘╠╣≡™╢↓≤│⁸ ₁─ ⌐⅔™≡ ⌂◖☻

♩⅜ ∆╢┌⅛╡≢⌂ↄ⁸ ─ ≤⇔≡ ╘≡

≢№╢⁹ 

 ╕√⁸ ◄Ⱡ│⁸ ⁸ ⁸ ╩ ╘≡ ≢

≤⇔≡ ╡ ╗═⅝ ≢№╡⁸ ─ ╛ ╙ ∆

═⅝≢№╢⁹ 

─  

┘  

 

2010  

 



 

239 

ₒ ┼─ IT ─ ₓ 

♃▬♩ꜟ ₒ ─IT ₓ ─ ─  

─   

─   

─  
─ ╩ ∆╢√╘⁸ ─ ⁸ ╩

─ ⌐ ∆╢⁹ 

─ ≤ 

 

─ ≢│⁸ ─ ⁸ │⁸

⌐ →╢ ─ │ ─ ≤ ⇔

≡™╢⁹ 

─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ 
ₒ ─IT ₓ ─☻ⱦכ◘ ─

┼─  

─  

⁸ ─☻ⱦכ◘ ─ │⁸ ⁸

⁸ ⁸ ⁸ ⌐ ↕╣≡⅔╡⁸

≢⅝╢ ⅜ ↕╣≡™╢⁹ 

─ 

 

⌐ ╢ ─ ⌐ ∆

╢ 17  

─ 

 

─☻ⱦכ◘ ─ ╩ ↄ ⌐╙

∆═⅝≢№╢⁹ 



 

240 

─ ≤ 

 

⅜ ⌐ ⇔≡ ─ ⅝╩ ∫√╡⁸ ⅜

☻ⱦכ◘╢∆ ⁸ ⁸ ╩ ⇔√╡∆

╢ │ ↄ⌂ↄ⁸ ╩☻ⱦכ◘ ∆╢─│ ⌐∑™−™

≤™℮ ╙ ™⁹○fiꜝ▬fi ⇔√ ☻ⱦכ◘

⌐≈™≡╙ ─↓≤⅜ ⅎ⁸ ↄ─ │╦↨╦↨

─☻ⱦכ◘ ⇔ ╖╩⇔≡╕≢⁸ ╩☻ⱦכ◘ ⇔

√™≤│ ⅎ≡™⌂™⁹ 

─☻ⱦכ◘ ╩ ╘⁸ ╩ ╢√╘⌐│⁸

─ ™ ─☻ⱦכ◘ ╡ ╖⅜ ≤⌂╢⁹

≢─ ─♪כ◌♩♇☺꜠◒╛ fiꜛ◦◒כ○⁸

⌂≥⁸ ⁸ ╩ ≤∆╢ ⱦ☻⌐≈™≡⁸כ◘

⅜☻ⱦכ◘ ≢⅝╢╟℮⌐⌂╣┌⁸ ⇔≡™╢

─☻ⱦכ◘ ⌐╙≈⌂⅜╢⁹↕╠⌐⁸

╩ ⇔√ ─ √⌂ⱦ☺Ⱡ☻─ ╙ ↕╣╢⁹ 

─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ ₒ ─IT ₓ ─ ⌐⅔↑╢ ─  

─   

─ 

 

⌐ ∆╢  4 ⁸ 5 ⁸ 18 ⁸ 19  

37 ─3 1 2 ┘ 6 ┘⌐ 3 ⁸ 37

─5⁸ 37 ─6  300 ─2⁸ 309  6 ⁸

40 ⁸ 69  

─ 

 

↓─√╘⁸ ⱷכꜟ ─ ⌐╟╢ ⌐╟╡⁸

┘ ─ ─ ╩ ╢√╘⁸ ─ ⌐╟╡⁸

╩ ╘╢⁹ 

─ ≤ 

 

⁸ ⁸ ⌐⅔™≡│⁸

╩ ⇔⌂↑╣┌⌂╠⌐≤↕╣≡™╢⁹ 

─  

┘  
 

IT  ╟╡ 
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♃▬♩ꜟ 
ₒ ─IT ₓ ⅝─ ♫⸗כⱣꜟ─Ɫכ꜡◓

 fiꜛ◦כ♀▬

─  ⅝─ ה  

─  
 

⌐ ∆╢ ─ ⌐ ∆╢  

─ 

 

⌐╙≤≠ↄ╙─ ⌐╙⁸ ─ⱪ꜡☿☻╩ ∆

╢╙─≤⇔≡⁸ ≢ ╦╣≡™╢Peer to  Patent

http://www.peertopate nt.org/ ⌂≥⁸▬fi♃כⱠ♇♩╩

⇔√◖Ⱶꜙ♬♥▫ⱬכ☻─ ─ ⌂≥⅜ ╪≢™

╢⁹╦⅜ ⌐⅔™≡╙⁸ICT╩ ⌐ ⇔√21 ⌐┤↕╦

⇔™ ─ ⅜ ╕╣╢⁹ 

─ ≤ 

 

Ɫ▬►▼▬ ≢─Ɫכ♀▬♫⸗כ◦ꜛfi⅜ ╪≢

⅝≡™╢⅜⁸ ─ ┼─ⱦ☺Ⱡ☻ ╩ ⌐⁸ ╩

ⅎ╢≤⁸ ─ ⅝⅜ ≢№╡⁸ ─♥◒ⱡ꜡☺כ

⅜╙≈ ─ ⌐╟╢ ─ ≤⌂∫≡™╢⁹ICT 

╩ ╘≤∆╢ ─ ⁸ ╩ ∆╢√╘⌐╙⁸

ⱪ꜡☿☻─Ɫכ♀▬♫⸗כ◦ꜛfi⁸◦☻♥ⱶ─ ≤

⅜ ≢№╢⁹ 

─  

┘  
 

₈ ─ ₉a ꜟכꜟ⌂⇔⅛⅔ ⇔ ─ ה ─ ₑ┼─ JEITA  

 

♃▬♩ꜟ ₒ ─IT ₓ ─  

─ ה  ─ ╛ ⇔ 

─   

─ 

 

⅜ ─ │ ─ ╩ ∆╢ ⌐

∆╢↓≤≤⇔≡™╢⅜⁸ ⁸NACCS ה

◦☻♥ⱶ ⌐╟╡ ─ ⅜ ╪≢⅔╡⁸NACCS ╩ ⌐⁸

≥↓⅛╠≢╙ ∆╢ ┼ ≢⅝╢╟℮⌐∆═⅝≢№

╢⁹ 
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─ ≤ 

 

─ ⌐ ∂≡⁸∕╣∙╣ ⅜ ≤⌂╢⁹ 

NACCS⌐╟∫≡ ⌐ ╦╠∏ ⌐ ∆╢↓≤│

≢№╡⁸ ⅜ ↕╣╢↓≤⌐╟╡⁸

─ ⅜ ╣╢⁹ ⅜ ⌐ ≤⌂∫√

≢╙ ⌐ ⅜≢⅝╢⁹  

─  

┘  
 

₈ ─ ₉a ꜟכꜟ⌂⇔⅛⅔ ⇔ ─ ה ─ ₑ┼─ JEITA  

 

♃▬♩ꜟ ₒ ─ IT ₓ ─ ⌐ ∆╢ ─  

─   

─  

ה  

ה  

ה  

─ 

 

 ↓─√╘⁸ ⌐╟╢ ╩╘←╢ ─ ⌐ ≢⅝

╢╟℮⁸ ╩ ∆╢ ╩ ⇔⁸ ⅜

╡ ⅎ╢ ─ ╩ ∆╢ ⌐╟╡⁸ ─ ≢

⅜ ⌂ ≢ ╩ ≢⅝╢╟℮⌐∆╢⁹ 

─ ≤ 

 

 ─ ⌐≈™≡│ ⁸ │ ╩╙∫≡

∆╢↓≤≤ ↕╣≡™╢≤↓╤≢№╡⁸RFID─ ╩

⇔√ ⅜ ⌂™⁹ 

─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ ₒ ─ IT ₓ ─  

─   

─   

─ 

 

⅝─ ╩ ╢√╘⁸ ─ ╩⁸ ⌐

≢♃כ♦ ⇔≡ ⅎ╢╟℮⌐∆╢⁹ 

─ ≤ 

 

─ ⅜ ≡─ ≢≢⅝⌂™√╘⁸◦☻♥ⱶ

≢⅝∏⁸ ⁸ ≡ ≢─ ≤⌂∫≡™╢⁹№╢ ⌐⅔

™≡│⁸ ⅜ ⁸ ⅜ ≤⁸

⌂ ⅜ ∂≡™╢⁹ 
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─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ ₒ ─IT ₓ ⌂ ⌐╟╢ ─  

─   

─ 

 
5  

─ 

 

↓─√╘⁸ ─ ⅜№╣┌⁸ ╩ ─ ─╖⌂

╠∏⁸ ╕√│ ⱷכꜟ≢╙ ≤∆╢╟℮⌐⁸

╩ ∆╢⁹ 

─ ≤ 

 

⅜ ⌐ ⇔≡ ∆╢ ┘ ⌐ ∆╢

∕─ ─ ≢ ╘╢ ⌐≈™≡│⁸ ╕√│

ⱷכꜟ≢─ ⅜≢⅝⌂™⁹ 

─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ ₒ ─ IT ₓ ─꞉fi☻♩♇ⱪ◘כⱦ☻─  

─   

─   20  

─  
 ─ ╙ ≢─○fiꜝ▬fi ⅜ ⅎ╢╟℮⌐∆

╢√╘⁸ ⅜≢⅝╢ ⅝╩ ∆╢⁹ 

─ ≤ 

 

 ⁸ ─ ⁸

─ ┘⌐ ┘ ─ ⌐≈

™≡⁸ ⁸ ⁸ ╩○fiꜝ▬fi≢ ℮↓≤╩ ≤∆╢

─꞉fi☻♩♇ⱪ◘כⱦ☻ OSS)⌐≈™≡⁸

⅜ ╩ ≤⇔≡ ℮↓≤⅜

╢ │⁸ 20 ─ ⌐╟╡ ┘

─ ⌐ ↕╣≡⅔╡⁸ ─ ™ ⅎ⌐ ∫≡

∆╢ │ ⌐≈™≡│ ≢─ ≤⌂∫

≡™╢√╘⁸ ≢─○fiꜝ▬fi ╩ →≡™╢⁹ 

─  

┘  
 

IT  ╟╡ 
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♃▬♩ꜟ 
ₒ ─IT ₓ ─ ─ ┘

─ ⇔ 

─   

─  ─ ─ ⌐ ∆╢  

─  

 ─ ╩ ∆╢√╘⁸ ─ ─

╩ ∆╢≤≤╙⌐⁸ ⅜⌂™ ⌐│ ⌐╟╢

╩ ∆╢╟℮ ⌐╟╢ ─ ╩ ╢⁹ 

─ ≤ 

 

 ─ ─ ⅜ ⌐╟╡ ⌂╢√╘⁸

─ ≤⌂∫≡™╢⁹╕√⁸ ⌐ ∆╢

⌐ ≠⅝⁸ ⅜ ↕╣≡™╢ ⌐⅔™≡⁸ ╩

⇔≡ ⌐⇔√ ⁸ ─ │ ∕─ ─

⌐ ↕╣╢╙─≢№╢√╘⁸ ─ │ ≢│⌂ↄ

⌐ ≠ↄ ⌐╟∫≡ ↕╣⁸ ⌐≈™≡

╩ ℮ ⁸ │ ⌐╟╢ ╩ ∆

╢↓≤≤⌂╢⅜⁸ ⌐╟∫≡⁸ ─ ⌐ ≠ↄ

─ ╩ ↕╣╢ ⅜№╢⁹ 

─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ 
ₒ ─IT ₓ ─ ⁸ ┘ ⌐

⅔↑╢ ⅝─  

─   

─ 

 
 

─ 

 

○fiꜝ▬fi ╩ ↕∑⁸ ─ ─ ╩

↕∑╢√╘⁸ │ ⅜ ─ ™≢№╢⅜⁸ ╩

≤⇔⁸▬fi♃כⱠ♇♩╩ ⇔√○fiꜝ▬fi ─╖≢─ ╩

╘╢⁹╕√⁸○fiꜝ▬fi ─ ⅝─ ╩ ╢⁹ 
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─ ≤ 

 

─ ⁸ ─ ( ┘⁸

─ │⁸ 9 ╟╡ⱨ꜡♇Ⱨכ♦▫☻◒ ┘

⅜ ≢─ ⅜ ╦╣≡™╢⁹▬fi♃כⱠ♇♩╩ ∂

√○fiꜝ▬fi ╙ ≤↕╣≡™╢⅜⁸○fiꜝ▬fi ⇔

√ ≢╙⁸ ─ ⅜ ╘╠╣╢√╘⁸ ⌐≤∫≡

ⱷꜞ♇♩⅜⌂ↄ⁸○fiꜝ▬fi │╒≤╪≥ ↕╣≡™⌂

™ ⌐№╢⁹ 

─  

┘  
 

IT  ╟╡ 

 

♃▬♩ꜟ 
ₒ ─IT ₓ ⌐ ∆╢ ⌐╟╢

─  

─   

─ 

 

3 ⁸6 ⁸10 ⁸13 ⁸18 ⁸35 ⁸ 

 

─  

⅜ ℮ ╩ ∆╢ ⁸ ─ ╩ ╢√╘⁸

─ ╩│∂╘≤∆╢ ╩ ⇔⁸ ⌂ ⅛

╠ ⱬכ☻─ ⁸ ╛ⱱ♥ꜟ≤─ ⌐╟╡⁸

⅛╠ ℮↓≤╩ ⌐∆╢⁹ 

─ ≤ 

 

⌐≈™≡│⁸ ⌂ ─ ⅜ ⅝ↄ⁸

┼─ ─ ⅜ ™ ─ ⅜№╢⁹ 

─  

┘  
 

IT  ╟╡ 

 

ₒ♥꜠꞉כ◒ₓ 

♃▬♩ꜟ ♥꜠꞉כ◒ ─ ─ ─  

─  ♥꜠꞉כ◒ 

─  38 ─  

─  
₈ ╖⌂⇔ ₉─ ─  

⌐⅔↑╢ ─ ─  
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─ ≤ 

 

38 ─ ─₈ ╖⌂⇔ ₉ 

ᵑ ─ ≢ ∆╢ ≢⁸ᵒ ─ ⅜ ⌂

⌐≈™≡⁸ ≤⇔≡ ⇔√╙─≤╖⌂∆⁸↓≤

≤↕╣≡⅔╡⁸♥꜠꞉כ◒ ─ ⌐≈™≡↓╣╩ ∆╢

↓≤│ ⁹ 

─ ─√╘⌐│ ᵑ ⅜ ≢ ╦╣╢↓

≤⁸ᵒ ⅜ ─ ⌐╟╡ ⌂ ⌐

⅔ↄ↓≤≤↕╣≡™⌂™↓≤⁸ᵓ ⅜ ─

⌂ ⌐ ≠™≡ ╦╣≡™⌂™↓≤ ╩ √∆ ⅜№╢⅜⁸

∏⇔╙ ⅜ ≤│ ™ ™⁹⇔√⅜∫≡⁸ ╩

∆═ↄ⁸●▬♪ꜝ▬fi ─ ╙ ╘√ ╩ ⌐

℮ ⅜№╢⁹ 

⌐⅔↑╢ ⌐ ⇔≡│⁸₈ ●▬♪ꜝ▬fi₉

⌐⅔™≡⁸ ⅜ ≢№╢ ⌐≈™≡│ ─ ≤⇔≡

─ ≤⌂╢ ↕╣≡™╢⅜⁸ ─ ≢│

≤ ≤─ ╡ ↑│ ⌂ ╙ ™╙─≤ ⅎ╠╣╢⁹

⁸ ↕╣√ │ ⇔≡⅔╠∏⁸ │ ─

╙ ≈≈⁸ ⅜ ⌐ ╦╣⌂™ ─ ⅜№╣┌⁸

₈ ⅜ ₉≤─ ╩ ∆╢ ⁸●▬♪ꜝ▬fi─ ⌐ 

≈™≡╙ ∆╢ ⅜№╢⁹ 

─  

┘  

 

2007  
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ₒ ₓ 

♃▬♩ꜟ ⁸  

─  ⁸ ⁸ ─ ╛ ⇔ 

─ 

 

ה 20 ─ ⁸  

ה ┘ ─ ⌐ ∆╢ 19

157 7 ┘ 8  

─ 

 

ה ⌐≈™≡ 

 ᵑ ⌐⅔↑╢ ─ ⁸ᵒ ─

⌐⅔™≡⁸ ≤ ╩ ─ⱳ▬fi♩≤∆╢↓≤≢⁸

ICT╩ ⇔√ ╩ ≤ ─ ≤ ╘╢⁹ 

ה ⌐≈™≡ 

 ─ ≤─ ≢ ╦╣╢ │⁸ 20 ≤

─ ⅜ ⌐⌂╢⁹ ─ ≤─ ─ ╩ ℮⌐

⇔≡⁸ ─ ICT╩ ⇔√ ─ │⁸ ה ה

≢ ↕╣≡™╢⁹ ─ ─ ┘⌐ ⁸

─ ⁸ ≤™∫√ ╩ ∆╢√╘⌐╙⁸

⌐ ─ ⌐⅔™≡ ┼─ ╩

⌐ ╘╢═⅝≢№╡⁸ ─ ╛ ⌐≈™≡⁸

⌐ ⇔√ ⇔╩ ⌐ ℮═⅝≢№╢⁹ 

─ ≤ 

 

ה ⌐≈™≡ 

 2008 ╟╡ ה ⅜ ╕∫√⅜⁸ ─ 

╩ ≈ ╛ ⌂≥│ ⌐ ⇔≡⅔╡⁸≤ↄ⌐

─ ⅜ ⇔≡™╢ ⌐⅔™≡│⁸ ╩ ↑

╢↓≤⅜ ⇔™ ⅜ ∆╢⁹ 

ה  ≢⁸ ≢ ╩ ∫√╡ ╛ ╩ ™√╡

⇔≡◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╢↓≤⅜ ⌂ ◦☻♥ⱶ│

─ ™ ╩ ⌐ ∆╢↓≤⅜≢⅝╢⅜⁸ᵑ

⌐⅔™≡│ │ ╘╠╣≡⅔╠∏⁸╕√⁸ᵒ

─ ⌐⅔™≡│⁸ │ ≢│⌂ↄ

≤ ─ⱳ▬fi♩≤↕╣≡™╢↓≤⅜ ≤⌂╡⁸ ─ ─

≢│⁸ ה ⌐⅔™≡ ICT ╩ ⇔√ ─

™ ─ ─ ≤⌂∫≡™╢⁹ 

ה ⌐≈™≡ 

♥꜠◔▪( )│⁸ ─ ⅜ ↕╣≡™╢

⌐ ⇔⁸ ⌂≥ ─ ⌂╢ ⌐№╢

⌐ ∆╢ ─ ─ ≤⇔≡╙ ⅎ╠╣≡™╢⅜⁸
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─ ─ ╛ ∆╢ ⌐╟╡ ⅜ ⇔

™ ⅜ ™⁹ 

 ╕√⁸ ┼─ ≡⁸ ─☻♃♇ⱨ┼─

⌂≥⁸ ─ ╙ ⅝ↄ⁸ ≤⇔≡™╢ ⅜

⌐ ≢⅝╢ ⅜ ∫≡™⌂™⁹ 

─  

┘  

 

 

 

ה ─ ─ꜟכꜟ⌂⇔⅛⅔₈ ⇔ ─ ה ─ ₉┼─ JEITA  

ה  

ה Ⱡ♇♩꞉כ◒╟╡ 

 http://square.umin.ac.jp/jtta/government/mhlw/enkakuiryo.htm  

₈ה ╩ ™√ ™╦╝╢₈ ₉ ⌐≈™≡  

     

₈ה ╩ ™√ (™╦╝╢₈ ₉)⌐≈™≡₉─ ⌐≈™≡ 

 0331020  15 3 31  

 

ₒ ◌ꜟ♥ₓ 

♃▬♩ꜟ ◌ꜟ♥ 

─   

─   

─   

─ ≤ 

 

◌ꜟ♥⌐≈™≡ │⁸ 

─♩♇ⱴכ◊ⱨ♥ꜟ◌ה  

─♥ꜟ◌ה ─ ⌐╟╢ │ ≢∆

⅜⁸ ⅜⅛⅛╢ ⅜№╢⁹ 

─  

┘  

 

 

 ⌐ ↄ⁸►▼Ⱪ─ ≤ ⱥ▪ꜞfi◓⅛╠  

 

♃▬♩ꜟ ─ ≤ ─  

─  ╛ ─ ⇔ 

─ 

 

⅜ ℮ ─ ⌐⅔↑╢ ─ ─

⌐ ∆╢ ─ ⌐≈™≡ 17 31 



 

249 

0331009 ⁸ 0331020 ⁸ 0331005  

─  
ה ⌐⅔↑╢ ─ ╩ ∆╢√╘⌐╙⁸

∑╪─ ─ ⌐ ↑⁸ ⌐ ∆═⅝≢№╢⁹ 

─ ≤ 

 

↕╣√ ∑╪╩ IC ◌כ♪ ⌐ ⇔ ∆╢↓

≤≢⁸ ה ⌐⅔↑╢ ─ ⅜ ╕╣╢⅜⁸

≢│⁸ ∑╪│₈ ⅜ ⌂℮ ─ ⌐

⅔↑╢ ─ ─ ⌐ ∆╢ ₉ e- ─

─ ─ ≤↕╣≡™╢⁹ 

│⁸ │ⱨ□♇◒☻─╖⁹╕√⁸ ─ ↑ ╡│⁸

⅜ ∟ ╗ ≤ ⌐⌂╢⁹ 

⌂⅔⁸ Ⱡ♇♩꞉כ◒ ⅜ 2008 ⌐╕≤╘

√₈ ∑╪─ ⌐≈™≡₉⌐⅔™≡╙⁸₈ ∑╪ ─

⅜ ≤╙ ≢№╢≤∆╢ ⌐│⌂╠⌂™₉⁸₈ ⌐

⌂ ∑╪─ ─ ⌐ ↑≡⁸╟╡ ⌂ ╩ ∫≡™

ↄ↓≤⅜ ₉≤↕╣≡⅔╡⁸ ⌐╗↑≡ ⌂ ⅜ ╘╠

╣╢⁹ 

 

─  

┘  

 

 

 

 http://www.mhlw.go.jp/shingi/2008/02/dl/s0201- 9c.pdf 

 

ₒ ₓ 

♃▬♩ꜟ 
─ ─☻ⱦכ◘ ─√╘─ ─

ᵒ ─ ⅝  

─   

─  ─ ┘ ⌐ ∆╢ 14 ⁸ 15  

─ 

 

─ ╩ ∆╢√╘⁸ ─

⌐ ╢ ⌂ ◦☻♥ⱶ╩ ⇔⁸ ⅜▬fi♃כⱠ

♇♩─ ⌐╟╡⁸ ─ ⌐ ⇔≡ ╩

⇔≡ ℮↓≤⅜≢⅝╢╟℮⌐∆╢⁹ 

─ ≤ 

 

┘ ─ ⌐№√∫

≡⁸ ╩ ⅔℮≤∆╢ ⌂╠┘⌐ ╩ ∆╢ ╩

∆╢ ⁸ ≢ ╘╢ ─ ─ ╩ ₁⌐

∆╢ ⅜№╡⁸ ⅜ ™⁹ 
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─  

┘  

 

─√╘─ ה ⌐ ∆╢  

 

♃▬♩ꜟ ⌐ ≠ↄ ─  

─  . ─  

─  ⌐ ≠ↄ ⌐ ∆╢  

─ 

 

2010 9 10 ⌐ ╡ ╕╣√₈

─ ─ ╩ ╘√ ─ ₉ 2010

ה ⌐ ⇔⁸ ─ ≢

─ ╩ ╘√ ─ ╩ ⌐ ∆═⅝≢№╡⁸

∕─ ⌐│⁸ ∑≡ ─ ╩ ∂╢═⅝≢№╢⁹ 

ה ─ ⅜ ≤⌂╢╟℮⁸ ─

│ ≤∆═⅝≢№╢⁹ 

⁸√╕ה ─ ─ │ ≢⅝╢╟℮⌐∆═

⅝≢№╢⁹ 

─ ≤ 

 

─FTA EPA⌐⅔↑╢ ─ │

↕╣≡™╢╙──⁸ │™╕∞ ≢ ↕╣≡™╢⁹

─ ⌐╟╡⁸ ≢─ ─

≤☻Ⱨכ♪▪♇ⱪ⁸ ◖☻♩─ ⅜ ≤⌂╡⁸

╛ ─ ⌐ ∆╢⁹ 

 ╕√⁸ ≢│⁸ ─ │ ⅛╠

≢№╡⁸ ─ ⌐ ≢⅝⌂™√╘⁸ ⌐

≢⅝╢╟℮⌐ ∆═⅝≢№╢⁹№╦∑≡⁸

─ ╩ ↑╢√╘⌐│⁸ ⌐ ⅜ ⌐

⌂╡⁸∕─ ⌐│ ─ ⅜ ╘╠╣≡™╢ ∞

↑≢⌂ↄ⁸ ─ ⌐╙ ╩ ╘╠╣≡™╢ ⌐

⇔⁸ ⌐ ⅜⌂™ ╡⁸ ─╖─ ≢ ≢№╢≤

ⅎ╠╣╢√╘⁸ ─ ╩ ╘╢═⅝≢№╢⁹ 

─  

┘  

⁸  

 http://www.keidanren.or.jp/japanese/policy/2010/088/02.pdf 

 

♃▬♩ꜟ ─ ⌐ ↑√ ┘ ─  

─  . ─  

─  ⁸ ⁸ ⁸ ⁸  
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─  

─ ╩ ╢√╘⌐⁸ ╛◦fi◓ꜟ►▫fi♪►

─ ╩ ╘⁸ ⌐ ╢ ┘ ⅝─ ה

╩ ∆═⅝≢№╢ 

─ ≤ 

 

≢│⁸ ╛ ⌐⅔↑╢ ┘ ⁸ ⌐

∆╢ ─ ⅝⅜ⱣꜝⱣꜝ⌐ ╦╣≡⅔╡⁸ ⌂◦fi◓ꜟ►

▫fi♪► │ ⇔≡™⌂™⁹╕√⁸ ⅜ ╠╣≡™√╡⁸

╛ ⌐ ∆╢ ─ ─ ⅛╠⁸ ─

╛☻Ⱨכ♪▪♇ⱪ⅜ ╣⌂™⁹ 

 ∕─√╘⁸ ╛ ─ ⅜ ⇔≡ ╡─

╩ ⇔⁸ Ⱡ♇♩꞉כ◒─ ╩ ∂≡⁸

─ ╩ ╘╢═⅝≢№╢⁹ 

─  

┘  

⁸ ⁸ ⁸  

 http://www.keidanren.or.jp/japanese/policy/2010/088/02.pdf 

 

ₒHEMSx  

♃▬♩ꜟ 
ₒ ( )─IT HxEMS (Home Energy Management System) ─

 

─  
⌐⅔↑╢◄Ⱡꜟ◑כ ╛ ─ ⌐╟∫≡⁸◄

Ⱡꜟ◑כ ─ ╩ ╢◦☻♥ⱶ╩ ∆╢⁹ 

─  ⌂⇔ 

─ 

 

⌐⅔↑╢◄Ⱡꜟ◑כ ╩ ∆╢◦☻♥ⱶ╩

⇔⁸ ─ ╩ ◄Ⱡ ∆╢↓≤⌐╟╡⁸◄Ⱡꜟ◑כ

╩ ∆╢╙─⁹ 

─ ≤ 

 

⌐ⱶ♥☻◦ה ∆╢ ⅜ ∞ ⌂™⁹ 

HEMSה ◖☻♩≤◄Ⱡꜟ◑כ◖☻♩ ≤─ ⅜ 

ↄ⁸ │ ≢№╢ 

─  

┘  
 

 

ₒ ⱴⱠכₓ 

♃▬♩ꜟ 
ₒ ⱴⱠכₓ ◦☻♥ⱶ─ ┘ ─ ─√╘─

IC◌כ♪▬fiⱨꜝ≤ IC ◌כ♪▬fiⱨꜝ≤─  

─  ╛ ─ ⇔ 
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─ 

 

ה ⌐ ╢ ─ ⌐ ∆╢ ה

⌐⅔↑╢IC ◌כ♪─ ⌐ ∆╢  

⇔ ╦∑

http://www.kantei.go.jp/jp/singi/it2/others/iccard.html  

─ 

 

│⁸ ID ╩ ≤⇔√ ╩ ╘╟℮≤⇔≡™╢

⅜⁸∕─ ≤⌂╢IC ◌כ♪▬fiⱨꜝ⌐⅔™≡│⁸ ╙⅜⁸

™≈≢╙≥↓≢╙ ⌐▪◒☿☻≢⅝╢ ╩ ∆╢√╘

⌐╙⁸ ─ ─IC◌כ♪ ╩ ╘⁸∆≢⌐ ≢ ⅜

╪≢™╢IC ◌כ♪ ╩ ⇔⁸ ▬fiⱨꜝ╩ ⌐

∆╢↓≤⅜ ≤ ⅎ╢⁹ 

─ ≤ 

 

≢│IC ◌כ♪▬fiⱨꜝ─ ⅜ ╖⁸ ∞╣╙⅜⁸№╠╝

╢ ≢⁸ ⱴⱠכ╩ ╘≤⇔√IC ◌ה♪כIC ♅♇ⱪ

╩ ∆╢↓≤⅜≢⅝╢⁹ 

≢⁸ √⇔≥☻כⱬ╩♪כ◌ ─ │☻ⱦכ◘

─ ╣⅜ ⌐⅔™≡92%─ ⅜⁸○fiꜝ▬fi⌐

╟╡ ה ╩ ℮↓≤⅜ ≤⌂∫≡™╢⅜⁸∕─ │

34.1%⁹ 21 8 ≢№╢⅜⁸ ≢∆⁸│♪כ◌

⌐ ⇔√ ─IT ▬fiⱨꜝ≤│ ⅜⌂™√╘⁸ │

─☻ⱦכ◘ ─╖─√╘⌐ ─IC◌כ♪ ╩

∆╢ ⅜№╡⁸∕─ ╙ ≤⌂∫≡™╢⁹ ♪כ◌

─ ╙ ╘≡ ↄ⁸ ─ ╩ ℮ IC ◌כ♪↓

∕⅜ ─☻ⱦכ◘ ─ →⌐⌂∫≡™╢≤ ⅎ╠

╣╢⁹ 

─  

┘  
 

₈ ─ ₉a ꜟכꜟ⌂⇔⅛⅔ ⇔ ─ ה ─ ₑ┼─ JEITA  

 

ₒ○fiꜝ▬fi◦ꜛ♇Ⱨfi◓ₓ 

♃▬♩ꜟ ○fiꜝ▬fi◦ꜛ♇Ⱨfi◓ 

─  ⁸ ⁸ ─ ╛ ⇔ 

─ 

 

⌐ ∆╢ ⁸ 15 ─ ⁸ 142  

ₐ ∕─ ─ ⌐╟╢ ─ ⌐⅔™≡⁸ ⁸

╕√│ │ ─ ╩ ⇔⌂™↓

≤ₑ  

─ 

 

▬fi♃כⱠ♇♩ ≢ ≢⅝╢ ─ ╩ ╛⇔≡ ⇔™ ⁸

⁸ ⌂≥  
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─ ≤ 

 

─ ה ─ ה ⌐

∆╢ ⌐╟╢⁸ ─ ╛ ╩ ⁹ │⁸

─ ◌☺ⱡ ╛ ─▬fi♃כⱠ♇♩

⌂≥ 249 ⁹ 

─  

┘  

 

 

ה Ⱡ♇♩꞉כ◒  

 ─√╘─ ה ⌐ ∆╢   

 ─▬fi♃כⱠ♇♩ ⌐≈™≡  

  http://www.kantei.go.jp/jp/singi/it2/kaikaku/dai6/siryou3_1.pdf  

 ─▬fi♃כⱠ♇♩ ⌐≈™≡  

  http://www.kantei.go.jp/jp/singi/it2/kaikaku/dai6/siryou3_2.pdf  

 

ₒITSₓ 

♃▬♩ꜟ ₒITSₓ ⌐ ∆╢ ─  

─   

─ 

 
12 ─ ⌐ ∆╢  

─ 

 

─ ╩ ─fiITSכꜞ◓≡∂ ╩ ╢√╘⁸

⅜ ─ ╩ ↑ ╢↓≤⅜≢

⅝╢╟℮⁸ ╩ ∆╢⁹ 

─ ≤ 

 

⁸ ⅜ ה ∆╢ ─ ⅜

≢№╢⅜⁸ 12  ─ ⌐ ∆╢

⌐⅔™≡⁸ ⅜( ) ☿fi

╩כ♃ ⇔≡ ↑ ╢ ⅔⌐ ⁸≡⇔≥♃כ♦╢⅝≢⅜

↑╢ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ה ─ ╩ ⇔≡™

╢⁹ 

─  

┘  
 

IT  ╟╡ 
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5.11. ┼─  

fiכꜞ◓ IT ≢│⁸2010 ⌐ EU⌐⅔↑╢◓ꜞכfi IT ≢№╢ ICT

EE⌐ fiכꜞ◓⁸⇔ IT ⌐ ∆╢↓╣╕≢─ ─ ╩ ∫√⁹↓↓≢│⁸ICT EE

─ ╡ fiכꜞ◓⁸≥╖ IT ⅛╠─ ╩≤╡╕≤╘√⁹ 

 

5.11.1 ICT4EE ⱨ◊כꜝⱶ 

1  

ICT4EEⱨ◊כꜝⱶ ICT for Energy Efficiency Forum│⁸2009 10 ─ ╩

↑≡ DIGITALEUROPE⁸Tech America Europe⁸GeSI⁸JBCE ⱦ☺Ⱡ☻

─ 4≈─ ⌐╟╡ ↕╣√⁹ 

 

ừICT4EE─꜡◗ⱴכ◒ 

 

    

 

 

2  

ⱨ◊כꜝⱶ ─ │⁸EU2020≢ ╦╣≡™╢₈EU│ 2020 ╕≢⌐ CO2 ╩ 20

∆╢₉≤™℮ ─ ⌐ ↑≡⁸ICT ─≡⇔≥כ♃◒☿ ╖╩ ╘╢↓≤≢№╢⁹

⌐│ ICT☿◒♃כ ─ CO2 ─ ⱷ♁♪꜡☺כ─ ⁸ ⁸↕╠

⌐ ICT─ ⌐╟╢ ה ─ CO2 ─ ⌐≈™≡ ⇔≡™╢⁹ 

 

3  

ⱨ◊כꜝⱶ│ ─╟℮⌂ ≢ ⇔≡™╢⁹ │ DIGITALEUROPE≢⁸ 

WG─ │ ⅜ fiכꜞ◓⁹╢™≡╘ IT │⁸JBCE ⱦ☺Ⱡ

☻ ╩ ∂≡ ⌐ ⇔≡⅔╡⁸ ─ ─ ⅔╟┘ ─ ╩

⇔≡™╢⁹ 
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4  

WG─♃☻◒│ ─≤⅔╡≢№╢⁹ 

 

ₒWG1x  ICT☿◒♃כ ─ CO2 ─ ⱷ♁♪꜡☺כ─ ⁸ ⅔╟┘  

⁸ ⁸ ─ ╩ ⁸DIGITALEUROPE│≡™≈⌐ꜟכꜙ☺◔☻⁹╢ ─ⱱכ

ⱶⱭכ☺≢ ─╟℮⌐ ↕╣≡™╢⁹  

2010ה ⌐◄Ⱡꜟ◑כ≤ ─Ɽⱨ◊כⱴfi☻─ ─ ╩ ╘╢⁹ 

2011ה ⌐ ─ ⌐≈™≡ ⁸ ⁹ 

2011ה ⌐⁸ICT☿◒♃כ⅜ EU2020─ ╩ 2015 ╕≢⌐ ⅎ╠╣╢╟℮⁸◄ 

Ⱡꜟ◑כ ─ ╩ ∆╢⁹ 

 

ₒWG2x  ICT☿◒♃כ⅜ ─ ≥כ♃◒☿ ⇔≡ ◄Ⱡ♁ꜞꜙכ◦ꜛfi─ ╩  

╘╢⁹ ╩כ♃◒☿ ∆╢╟℮ ╩ ⇔⁸ ⅝⌂◄Ⱡꜟ◑כ ╛ CO2 

⅜ ╘╢ ⁸∆⌂╦∟ ⁸ ⁸ⱦꜟ⁸ ⅔╟┘◄Ⱡꜟ◑כ  

⌐ ╩ ∆╢⁹ 

 

ₒWG3x ≤ ─♃▬ⱶꜝ▬fi╩ ∆╢⁹∆⌂╦∟⁸ ─ ⅔╟┘

⌂ ⁸ ─ ⁸ ⁸▬ⱡⱬכ◦ꜛfi ⁸◦♫ꜞ○ ⅔╟┘

─ ─ ╡⌂≥╩ ╘√⁸ ┼─ ⌐ ↑≡ ∆╢⁹ 

 

5  

2011 3 ─ │ ─≤⅔╡≢№╢⁹ 

 

ₒWG1x ≢│⁸2010 ⌐ ICT ─ CO2 ─ ⱷ♁♪꜡☺כ─  

╖╩ ╘╢↓≤⌐⌂∫≡™√⅜⁸ ╛ ─ ≤⌂╢₈ICT☿◒♃₉כ─ │ 

≥↓╕≢⅛≤™℮ ⅜ ™≡™╢⁹2011 3 ─ ≢│⁸OECD─₈Guide  

to Measuring the Information Society, Rev. July 2009₉⌐⅔↑╢ ICT☿◒♃כ─ 
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╩ ∆╢ ⅜ ™⁹↓─ │⁸ ─ ≢№╢ ISIC International  

Standard Industrial Classification of All Economic Activities Rev.4─ ⅛╠⁸ 

OECD⅜ ICT∞≤ ⅎ╢ ╩ ⇔≡ ⇔√ꜞ☻♩─ ⌐⌂∫≡™╢⁹ 

⌐ ∆╢⁹ 

 

ừOECD Guide to Measuring the Information Society, Rev. July 2009 ─ URL 

http://www.oecd.org/dataoecd/25/52/43281062.pdf 

 

ừ ─  ISIC International Standard Industrial Classification of All  

Economic Activities Rev.4 

₈ ≤ Explanatory Notes₉─ URL  

http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=27 

 

ừOECD Guide⌐╟╢ ICT☿◒♃כ─  

│ ISIC─  

 

 

    │ ╣≡™╢⅜⁸ ╩ ┌∆↓≤│∑∏⁸  ╡⅔≤ꜟכꜙ☺◔☻─

2011 ╕≢⌐ ICT☿◒♃כ─ ⱷ♁♪꜡☺⁸כ ⁸ ⁸  

http://www.oecd.org/dataoecd/25/52/43281062.pdf
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=27
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⌂≥⌐≈™≡ ╩ ∆ ≢№╢⁹ 

 

ₒWG2x  ICT♁ꜞꜙכ◦ꜛfi─ ⌐╟╡⁸ICT ╢↑⅔⌐כ♃◒☿─ CO2 ╩

∆╢√╘⁸2010 │ ⁸ⱦꜟ ™ↄ≈⅛─☿◒♃כ─ ╩

⇔⁸ ─ ╩כ♃◒☿™⅝ ∆╢ ╩ ∫√⁹∕─ ⁸2011 │ trans- 

port / logistics ⌐≈™≡ ⌐ ╩ ℮↓≤≤⌂∫√⁹ ≤⇔≡⁸ᵑ

◦☻♥ⱶ⁸ᵒ ─⸗♬♃ꜞfi◓≤ ⁸ᵓꜞ▪ꜟ♃▬ⱶ ⱨ꜡כ

─ ⅜ →╠╣≡⅔╡⁸ⱷfiⱣכ⌐│ ICT ─ ⌐ ITS ─ ⅜

╕╣≡™╢⁹╕√⁸ ◄Ⱡ♁ꜞꜙכ◦ꜛfi─ ⌐ ∆╢ ⌐≈™≡╙

∆╢ ⁹ 

 

  ₒWG3x  2010 │⁸EU ⅔╟┘ ─ 15◌ ⌐≈™≡⁸ ◄Ⱡ ─ ╛

╩ⱴ♇Ⱨfi◓⇔ ╩ ∫√⁹WG1≤ WG2─ ╩ ┘ ↑⁸

⌐╙ ⌐╙ ⌂ ╩ ∆╢↓≤╩ ⇔≡™╢⁹╕√⁸ №╢

™│ ⅛╠ √ №╢™│ ⅜⌂™⅛ ⌐≈™≡ ╩

↑╢ ⁹ 

 

5.11.2 ICT EE┼─  

ICT4EE─ ⌐ fiכꜞ◓⁸⇔ IT │⁸ ─ ─ ≤ ╩ ∆

╢≤™℮ ≢⁸JBCE ≢ ╩ ⇔≡⅝√⁹2010 7 ⌐│⁸ICE4EE-WG1

⌐ ⇔⁸ ─ ─ fiכꜞ◓⁸┘╟⅔ IT ─

of IT ─ ⌐ ∆╢ ╩ ⇔⁸11 ─ ≢ ╩ ∫√⁹╕√⁸WG2

⌐ ⇔≡╙⁸by IT⌐╟╢ CO2 ─ ⌐≈™≡ ╩ ⇔√⁹ 
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6 fiכꜞ◓  IT ─ ─  

6.1. ─  

6.1.1 ⌐ ∆╢ ─  

─ ≈≤⇔≡⁸ ◄Ⱡ ה ─ ≤ ⌐╟╢ CO2 ─

⅜ ≢№╡⁸∕╣╠─ ⅜ ╘╠╣≡™╢⁹ ⌐│⁸ ◄Ⱡ⌐ ∆╢

╛⁸ ◄Ⱡ ─┼☻ⱦכ◘ה ╡ ⅎ⅜ ≤⌂╢⁹⇔⅛⇔⁸ ─ כ◘ה

ⱦ☻≤ ⇔≡ ⌐ ≤⌂╢╙─╛⁸ ⅜ ™╙─╙ ⇔≡⅔╡⁸∕─

⌐ ↑≡│⁸ ╠⅛─▬fi☿fi♥▫Ⱪ╩ ⅎ╢ ⅜№╢≤ ⅎ╠╣╢⁹∕↓≢⁸╕∏

↕╣≡™╢ ⌐☻ⱦכ◘ה ⇔√ ─▬fi☿fi♥▫Ⱪ ╩ ⇔√⁹ 

↕╣≡™╢▬fi☿fi♥▫Ⱪ─ ⌂╙─│⁸ ─≤⅔╡≢№╢⁹ 

1 ◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ה . ⌐ ╦╢  

2 ◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ . ⌐ ╦╢  

3  

4 ◄Ⱡ  

5 fiכꜞ◓  

6 ◄◖ⱳ▬fi♩─ fiכꜞ◓╢╟⌐  

7  ♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄

8 ꜝⱬꜟ 

9 fiכꜞ◓  

↓↓╕≢ ═≡⅝√ ─▬fi☿fi♥▫Ⱪ╩⁸ ⌂ ≢│№╢⅜⁸ ≤ ה

≤™℮ ⌂ ⅛╠ 6.1-1⌐ ∆≤⅔╡ ⇔√⁹↓─╟℮⌐ ⇔≡╖╢≤⁸

┼─▬fi☿fi♥▫Ⱪ│ ⌐ ▬fi☿fi♥▫Ⱪ⁸ ┼─▬

fi☿fi♥▫Ⱪ│ ⌐ ▬fi☿fi♥▫Ⱪ⅜≤╠╣≡™╢↓≤⅜╦⅛╢⁹╕√⁸ ⅛

╠ ┼─▬fi☿fi♥▫Ⱪ⅜ ⇔≡™╢↓≤╙╦⅛╢⁹ 

╕√⁸▬fi☿fi♥▫Ⱪ⅜♩꜠כ♪○ⱨ─ ╩ ∂↕∑╢ ╙ ≢⅝⌂™⁹

⌐⅔↑╢ ▬fi☿fi♥▫Ⱪ⌐╟╡⁸ ◄Ⱡ ╩ ╗ ─ ⅜ ↕╣

╢⁹ ≢⁸ ⌐⅔↑╢ ┼─▬fi☿fi♥▫Ⱪ│ ▬fi☿fi♥▫Ⱪ⅜≤╠╣≡

™╢⁹≈╕╡⁸ ▬fi☿fi♥▫Ⱪ─ ≢│ ─ ⅜ ↕╣╢

⅜№╢⁹⇔√⅜∫≡⁸ ⅎ┌ ◄Ⱡ ─ ⌐╟╢ ─ ╩

─ ┼─ ▬fi☿fi♥▫Ⱪ─ ⌐ →╠╣╢╟℮⌂⁸ ⅛╠ ┼

─▬fi☿fi♥▫Ⱪ⅜ ⌐⌂∫≡ↄ╢≤ ≢⅝╢⁹ 
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6.1-1 ▬fi☿fi♥▫Ⱪ─  

 

6.1.2 ◄Ⱡ ┼─ ─  

─☻ⱦכ◘ה ⌐╟╡⁸ │ ⌐╟╢ⱷꜞ♇♩⁸≈╕╡

ⱷꜞ♇♩ ─ ╩ ∆╢⁹╙∟╤╪ │☻ⱦכ◘ה ⱦכ◘ה

☻╩ ∆╢ ∞↑≢ ╡ ∫≡™╢╦↑≢│⌂ↄ⁸∕↓⌐│ ╛ ╩ ∆╢

⌂≥ ─ⱪ꜠▬ꜘכ ◘ⱪꜝ▬ꜘכ ─ ⅜ ≢№╡⁸ ⱷꜞ♇♩│

↓╣╠─ⱪ꜠▬ꜘכ ⁸™╦╝╢◘ⱪꜝ▬♅▼כfi ≢ ↕╣≡™╢⁹⇔√⅜∫≡⁸

─☻ⱦכ◘ה ⌐╟╢ ⱷꜞ♇♩ ─ⱷꜞ♇♩⌐≈™≡╙

⌐◘ⱪꜝ▬♅▼כfi ≢ ∆╢⇔ↄ╖╛ ⅎ ─ ⅜ ╘╠╣≡ↄ╢⁹ 

│ ─ 2≈⌐ ⅝ↄ ≢⅝╢⁹ 

 

1  

№╢ ╩☻ⱦכ◘╛ ⌐ ∆╢ ─ ↄ╩ ⱪכꜟ◓ ≢

↕∑╢↓≤⁹ ⌐⅔™≡ ⅛╠ ⌐ ╢╕≢─ ⱪכꜟ◓╩

≢ ⌐ ℮ ⌂≥ ⌐╟╢ ⁹ 

2  

№╢ ╩☻ⱦכ◘╛ ⌐ ∆╢ ⱪכꜟ◓ ⅜ ╩ ⌐

∆╢↓≤⁹Ɽ♁◖fi ⌐⅔™≡ ⱷ⸗ꜞכ╛Ɫכ♪-♦▫☻◒⌂≥─ ╩

⅜ ⌐ ∆╢ ⌂≥ ⌐╟╢ ⁹ 
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╙∟╤╪ ⌐╟╡ ⌂╢⅜⁸ ─ ≤⇔≡ ⌐ ╛ ⱷ

⁸◌כ ─ ≤⇔≡Ɽ♁◖fi ─ IT ⱷכ◌⅜ →╠╣╢⁹⇔⅛⇔ ⁸

─ ≢№╢ ⱷכ◌╛ ⱷכ◌─ ⸗♦ꜟ⅜ ┼≤ ⇔

≡™╢⁹ ⅎ┌⁸ ♥꜠ⱦ⌂≥│⁸ⱤⱠꜟ│ ⇔⁸ ה ╩ ℮◦☻

♥ⱶ LSI ⌂≥│ ∆╢ ⸗♦ꜟ⅜ ╠╣≡ ╢⁹ ⌐ⱤⱠꜟ⌐⅔™≡│⁸ⱷכ◌

≢▪ꜝ▬▪fi☻╩ ⇔⁸ ∆╢↓≤│ ⇔ↄ⌂™⁹╕√⁸ ⌐⅔™≡

│⁸ ╛Ɫ▬Ⱪꜞ♇♪ ┼─ ⌐ ™⁸Ᵽ♇♥ꜞכ─ ⅜ ╪≢™

╢⁹▪ⱷꜞ◌─♥☻ꜝ⸗כ♃כ☼│ ⌐ ⸗♦ꜟ≢№╢⁹ 

↓─╟℮⌐ ⅜ ┼ ∆╢≤⁸ ⌐⅔™≡│ ⌐│ ≡↓

⌂™ ╛ ⱷכ◌≤™∫√ ⌐ ∆╢ⱪ꜠▬ꜘכ⌐ ∆╢╟╡ ⌂ ⅜ ╘

╠╣╢⁹ 

↓↓╕≢⁸CO2 ⁸▬fi☿fi♥▫Ⱪ ⁸ ⌐≈™≡ ═√⁹CO2 ⌐⅔

™≡│⁸ ⅜ ⇔≡⅔╡⁸▬fi☿fi♥▫Ⱪ⌐⅔™≡│ ⅛╠ ┼

⅜╢▬fi☿fi♥▫Ⱪ⅜ ⇔≡™╢⁹╕√ ⅜ ⌐⌂╢≤ ─ⱪ꜠▬ꜘ

╡╟─כ ⌂ ⅜ ⌐⌂╢↓≤╩ ═√⁹↓╣╠╩ ╖╢≤⁸ ◄Ⱡ כ◘ה

ⱦ☻─ ⁸ ⁸ ─ ╛ ⌐ ↑⁸ ∆╢ ≡─ⱪ꜠▬ꜘכ⌐ ⅜№

╡⁸∕─ ⅜ ⇔ↄ ↕╣⁸ ─ ⌐ ⅜╢▬fi☿fi♥▫Ⱪ╩

∆╢ ⅜№╢≤ ⅎ╠╣╢⁹∕↓≢WG3≢│⁸ ─☻ⱦכ◘ה ◄Ⱡ ⌐ ⇔⁸

ⱷכ◌ ╩ ╘√ ─ ─ ╩ ∫√⁹⌂⅔⁸ ≢│⁸

◄Ⱡ ╩ ─╙─≤⇔◒꜠☺♇♩ ∆╢≤™∫√ ⌂ ≤─ ⌐≈™≡

│ ⇔≡™⌂™⁹ 

 

6.2. ─ ◄Ⱡ ─ ⅎ  

6.2.1 of IT ≤ by IT  

↓↓╕≢ ═≡⅝√ ╡⁸CO2 ⅜ ⌐№╢ ה ⌐⅔↑╢

─ ≈≤⇔≡⁸ ◄Ⱡ ─☻ⱦכ◘ה ≤ ⌐╟╢ ─ ◄Ⱡ

⅜ ╘╠╣╢⁹↓╣╠─ ◄Ⱡ │ ☻ⱦכ◘ה ─ ◄Ⱡ ≢№╢ of IT≤ ה

─☻ⱦכ◘ ⌐╟╢ ╛ ▬fiⱨꜝ┼─ ╙ ╘√ ◄Ⱡ ≢№╢by IT⌐

≢⅝╢⁹ ⁸∕╣∙╣⌐≈™≡ ═╢↓≤≤∆╢⁹ 

 

1 of IT 

─☻ⱦכ◘ה ╛ ⌐╟╡⁸ ⌐⅔™≡◄Ⱡꜟ◑כ╩ ∆╢⁹↓─

⌐⅔↑╢◄Ⱡꜟ◑כ ∕─╙─╩ ◄Ⱡ ∆╢ ⅜№╡⁸↓╣╩ of IT

≤ ┬ 6.2-1 ⁹ 
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Of IT

 

6.2-1 of IT ⌐╟╢ ◄Ⱡ ─▬ⱷכ☺ 

 

of IT─ ≤⇔≡⁸ ⌐ ⌐ ∆⁹ 

ᵑ ─ ◄Ⱡ  

ꜝfiⱪ⌐╟╡ ≤ ═ ─ ⅜ ↕╣╢⁹ 

ᵒ ♥꜠ⱦ─ ◄Ⱡ  

─ ♥꜠ⱦ⌐⅔™≡⁸Ᵽ♇◒ꜝ▬♩─ LED ╛ ⌂≥⌐╟╡ ♥꜠ⱦ

─ ─ ⅜ ↕╣╢⁹ 

ᵓ♦כ♃☿fi♃─ ◄Ⱡ  

Ᵽכ◘│♃fi☿♃כ♦ ─ IT ╛ ─ⱨ□◦ꜞ♥▫⅛╠ ↕╣╢⁹ ◄Ⱡ ─

IT ╛ ─ ⁸↕╠⌐│∕╣╠─ ─ ⌐╟╡ ◄Ⱡ⅜ ↕╣╢⁹ 

ᵔ ─ ◄Ⱡ  

◄fi☺fi╛Ɫ▬Ⱪꜞ♇♪ ⁸ ⌐╟╡⁸ ─●♁ꜞfi◄fi☺fi

≤ ⇔ ⅜ ⇔⁸ ─◄Ⱡꜟ◑כ ⅜ ↕╣╢⁹ 

 

↓─╟℮⌐⁸₈ ──╙─⧵☻ⱦכ◘ה ⌐╟╡⁸ ─ ⅜ ↕╣

╢↓≤₉⅜ of IT⌐╟╢ ◄Ⱡ ≢№╢⅜⁸╙∟╤╪ꜝ▬ⱨ◘▬◒ꜟ ≢─ ⅜

≢№╢⁹⌂⅔⁸ ◄Ⱡ ─ ⌐│⁸ ≡─ ≡™⅔⌐☻ⱦכ◘ה ╠⅛─

─ ⅜ ≢№╢⁹ 

 

2 by IT 

√⌂ ─☻ⱦכ◘ה ⌐╟╡ ─ ⅜☻ⱦכ◘ה ⌐⌂╡⁸∕─ ⁸

⌐ ─ ⅜ ↕╣╢ ╩ by IT≤ ┬ 6.2-2 ⁹⌂⅔⁸↓↓≢™℮

─ ≤│⁸ ↕╣╢ ─ ─☻ⱦכ◘ה ≤⁸ √⌂ ⱦכ◘ה

☻─ ⌐╟╡ ∆╢ ─ ≢ ∆╙─≤∆╢ 6.2-2 ⁹ 
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B-A

B

A

ᴜ

ᴜ
̓ CO2 ї

̈ ᴜ
CO2 ї

̈ ᴜ
CO2ѹ

 

6.2-2 by IT ⌐╟╢ ◄Ⱡ ─▬ⱷכ☺ 

 

 

by IT─ ≤⇔≡⁸ ⌐ ⌐ ∆⁹ 

ᵑⱭכⱤכ꜠☻  

─ ╩ ™√ ⌐⅔™≡⁸IT ╩ ∆╢↓≤⌐╟╡ ─ ╩

∆╢⁹↓╣⌐╟╡⁸ ─ ─ ⅔╟┘ ─ ה ─ ⅜

↕╣╢⁹ ≢ IT ─ ⌐╟╢ ⅜ ∂╢⁹↓╣╠─ ∞↑ ⅜

↕╣╢⁹ 

 

ᵒ  

─ CD╩ ≤⇔√ ≤ ═⁸CD─ ─ ╛⁸ ┼─

⌐╟╢ ⅜ ∆╢⁹ ⁸ ─ ⌐ ™⁸IT ╛Ⱡ♇♩꞉כ◒─

⌐╟╢ ⅜ ∂╢⁹↓╣╠─ ∞↑ ⅜ ↕╣╢⁹ 

 

ᵓ  

─ ⌐ ═⁸ ⌐╟╢ ╛ ─ ⌐╟╢

⌂≥⅜ ↕╣╢⁹ ⁸ ◦☻♥ⱶ─ ≤ ⌐╟╢ ⅜ ∂╢⁹

↓─ ∞↑ ⅜ ↕╣╢⁹ 

 

ᵔⱭכⱤ☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi 

≢ ⇔≡™√ ≡⇔⌐♃כ♦ꜟ♃☺♦╩ ∆╢↓≤⌐╟∫≡⁸ ╩

∆╢☻Ɑכ☻╩ fi⁹ITꜛ◦כꜙꜞ♁╢⅝≢⅜≥↓╢∆ ─ ⅜ ∆╢⅜⁸

☻Ɑכ☻─ ─ ⌐ ⅎ≡⁸ ─ ⌂≥ ─ ⌐╟

╢ ╙ ╕╣⁸↓─ ∞↑─ ⅜ ↕╣╢⁹ 
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ᵕ  

─ ─ ╛ ≤ ─ ╩ fi≢№╢⁹ꜛ◦כꜙꜞ♁╢∆

⅜ ∆╢↓≤⌐╟∫≡⁸ ╛ ─ ⅜ ↕╣╢⌂≥≢ ⅜

↕╣╢⁹ ─ ⌐╟∫≡⁸ ─ ≢ ─ ─ ╩ ↑╢↓≤≢⅝

╢╟℮⌐⌂╢⌂≥⁸ ─ ╙ ⅝™⁹ 

 

ᵖ♦☺♃◖♁ꜞꜙכ◦ꜛfi 

⌐ ─ ─ ╩♃כ♦ ∆╢↓≤⌐╟∫≡⁸ ╛◄◖♪ꜝ▬Ⱪ╩

⇔⁸ ∆╢↓≤⌐╟∫≡ CO2 ⅜  fi≢№╢⁹ꜛ◦כꜙꜞ♁╢╣╕

 

6.2.2 ◄Ⱡ ─  

◄Ⱡ ─ ≤ ⌐ ⇔≡│ ⌐WG3⌐≡ ╩ ╘≡⅝√⅜⁸ ⌐

⌐≈™≡│⁸ ─ ⅜ ∫≡™╢⁹↓╣│⁸ ◄Ⱡ ╩ ╢ ⌐╟∫≡

⅜ ⌂╢↓≤⅜ ≢№╡⁸∕─ ╩ ∆╢↓≤│ ≢№╢⁹⇔√⅜∫≡⁸

≢│ ⅎ ─ ╩ ℮⁹ 

 

1 ╩ ⇔√ ◄Ⱡ ╩ ⅎ√  

╩ ⇔√ ◄Ⱡ ≤│⁸ ─ ⌐ ⇔≡⁸ ◄Ⱡ ╩ ≤⇔√

─ ⌐╟∫≡ ◄Ⱡ ⅜ ↕╣√ ╩ ∆╙─≢№╢ 6.2-1)⁹ ⅎ┌⁸ ♥꜠

ⱦ─Ᵽ♇◒ꜝ▬♩╩ LED ∆╢↓≤⌐╟∫≡⁸ ◄Ⱡ ⅜ ≢⅝√ ─ ⅜ ⅎ╠╣

╢⁹ 

╩╙∫≡ ◄Ⱡ ╩ ⅎ√ │⁸ ─ │ ⌐∆≢⌐ ∆

╢≤ ⅎ╠╣╢√╘⁸ ⌐│ ◄Ⱡ⌐ ∆╢ │ ◄Ⱡ ╩ ≢⅝√ ╛

⌐ ⇔≡ ↕╣╢≤─ ⅜ ≢№╢⁹≈╕╡⁸ ─ ≢─ ≤

⇔√ ⌐│⁸ ─ ≢│⌂ↄ⁸ ◄Ⱡ ⌐ ⇔√ ╛ ⌐

─╖ ╩ ∆╢ ⅜╟╡ ⅜ ™≤ ⅎ╠╣╢⁹ ⅎ┌⁸ ╩ ⌐ ⅎ≡

╖╢≤⁸ ≤ ꜝfiⱪ╩ ⇔√ ⁸∕─ ◄Ⱡ │₈ ꜝfiⱪ₉

╛₈ ₉⅜ ⇔√↓≤⅜ ⌂ ≢№╡⁸ ≤ ꜝfiⱪ≢

⇔≡™╢₈ ₉ │ ╩ ⅎ≡ ◄Ⱡ ╩ ⅎ╢≤ ⌂ ⅜⌂™√╘⁸

⅜ ↕╣⌂ↄ⌂╢≤™℮ ⅎ ≢№╢⁹ 

 

2 ╩ ⇔⌂™ ◄Ⱡ ╩ ⅎ√  

╩ ⇔⌂™ ◄Ⱡ ≤│⁸№╢ ⌐⅔™≡⁸№╢ ─ ⌐ ⇔≡

∕─ ⅜ ≢№╣┌ ◄Ⱡ ≤∆╢≤™℮ ⅎ ≢№╡⁸∕─ ≤─

╩ ◄Ⱡ ≤⇔≡ ⅎ╢↓≤⅜≢⅝╢≤™℮ ⅎ ≢№╢ 6.2-1 ⁹↓↓≢⁸№╢
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─ ≤│⁸ ⅎ┌ ⌐⅔↑╢♩♇ⱪꜝfi♫כ ⌂≥⅜ ⅎ╠╣╢⁹ 

─ ╩ ⇔√ ─ ≤─ ⌐╟╢ ◄Ⱡ ≤─ ⅎ ≤│ ⌂╡⁸№

╢ ─ ╩ ∫√ ⅜ ◄Ⱡ ≤ ⅎ╢↓≤⅜≢⅝╢⁹∕─√╘⁸↓

─ ⅎ ≢│⁸ ◄Ⱡ ⌐ ⇔√ ─╖≢│⌂ↄ⁸ ╩ ∆╢∆═≡─ ┼

╩ ∆╢↓≤┼─ ⅜ ╕╢⁹ ≤ ⌐ ╩ ⌐ ⅎ≡╖╢⁹ ⅎ┌№╢

─ ≤⇔≡₈ 25W ₉≤ ╘╢≤⁸ │ ◄Ⱡ ≤│⌂╠∏⁸

≢ ꜝfiⱪ│ ◄Ⱡ ≤⌂╢⁹↓─ ≢⁸ ≤ ꜝfi

ⱪ╩ ∆╢↓≤⅜⌂ↄ⌂╡⁸₈ ꜝfiⱪ∕─╙─₉⅜ ◄Ⱡ⌐ ⇔≡™╢≤

≢⅝╢⁹↓─ ⁸ ⌂≥─ ╩ ╘√ ꜝfiⱪ∕─╙─╩ ∆╢

≡─ ⅜ ◄Ⱡ⌐ ⇔≡™╢≤ ≢⅝╢√╘⁸◘ⱪꜝ▬♅▼כfi ≢─

⌐≤∫≡ ⌂ ⅎ ≢№╢⁹ 

 

6.2-1 ─ ⅎ ⌐╟╢ ─ ⅎ  

 
╩ ∆╢  ╩ ⇔⌂™  

of 

IT 

C
O

2
ї

╛ ҧ ᵎ
 

ʝὑ Ḩ
Ḩ ̊ʤ

ʝ Ἥ᷀ ᴜ
Ḩ ̊ʤ  

by 

IT 

 

C
O

2
ї

Ἥ ᴜ
ᴜ ֯  

ʝ Ἥ᷀ ᴜ

ʝ Ἥ᷀
ᴜ Ἥ ᴜ
̈ ֯

 

 

3 of IT⅔╟┘ by IT⌐⅔↑╢ ─ ⅎ  

─ 2≈─ ◄Ⱡ ─ ⅎ ╩ ꜠ⱬꜟ≤─ ⌐⅔™≡╕≤╘√ ╩ 6.2-3⌐

∆⁹ ─ │⁸ ⌐☻ⱦכ◘ה ∆╢ ꜠ⱬꜟ─ ≤∕─ ⌐ ℮ ◄Ⱡ ╩

▬ⱷ⁹╢№≢─╙√⇔☺כ ꜠ⱬꜟ─ ⅜ ╛⅛⌂ ⌐≈™≡│⁸ ☻ⱦכ◘ה

⌐ ∆╢ ⌂ ╩ ∆⁹ ⅎ┌⁸ ─ ─ ╛⁸ ♥꜠ⱦ─Ᵽ
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♇◒ꜝ▬♩─ ⌂≥⅜ ⅎ╠╣╢⅜⁸↓─╟℮⌂ ⌂ ─ │⁸

≢ ═√╟℮⌐ ◄Ⱡ ⌐ ⇔≡ ╩ ∆╢ ─ ⅜ ™≤ ⅎ╠╣

╢⁹ 

⁸ ─ ⅜ ⌐ ⇔≡™╢ ⌐≈™≡│⁸ ⅜☻ⱦכ◘ה ⅝ↄ

⇔√↓≤╩ ⇔≡™╢⁹ ⅎ┌⁸by IT≢№╣┌ⱭכⱤכ☻♩♇◒꜠☻◦☻♥ⱶ╛

─ ╩⁸of IT⌐≈™≡│⁸ ⅛╠ LED ┼─ ╛Ⱪꜝ►fi ♥꜠ⱦ⅛╠

♥꜠ⱦ┼─ ⌂≥⅜ ⅎ╠╣╢⁹↓─ ⌂ ─☻ⱦכ◘ה ⌐≈

™≡│⁸ √⌂ ╩ ⇔√ ─☻ⱦכ◘ה ⌐ ∆╢ ╩ ∆╢═⅝≢№╡⁸

─ ⌐ ⇔≡ ─ ╩ ℮↓≤┼─ ⅜ ╕╢≤ ↕╣╢⁹ 

of IT─ ⌐≈™≡│⁸ ⌂ ⅛╠ ⌂ ╕≢ ↄ ⅎ╢↓≤

⅜≢⅝╢√╘⁸ ⌐≥∟╠─ ⅎ Ⱡ ╩ ∆═⅝≢№╢⅛╩ ∆╢─⅜ ≢№

∫√⁹⇔⅛⇔⁸By IT ⌐≈™≡│⁸ ↄ─◔כ☻⌐ ⇔≡ ⅝⌂ ⅜⌂↕╣√≤

ⅎ╢↓≤⅜≢⅝╢√╘⁸∆═≡─ ⌐ ⇔≡ ╩ ∆╢ ≢ ╩ ∫

√⁹ 

 

t1 t2 t3 t4

CO2 ї

 
t1 t2 t3 t4

CO2ѹ

ʝ

 

(a) ╩ ⇔√  (b) ╩ ⇔⌂™  

6.2-3 ≤ ─▬ⱷכ☺ 

 

6.2.3 ─  

◄Ⱡ ┼─ ─ ≤⇔≡⁸2009 │ ⌐ ∆ 3 ⅜ ⅎ╠╣√⁹∕

╣∙╣─ ⌐⅔↑╢ ⌐≈™≡⁸ 6.2-2⌐╕≤╘√⁹ 
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6.2-2 ─  

   

1 
 

  
 

 

 

2 
 

    

3 LCA  
CO2

 

 

CO2

 

Of IT CO2

 

 

 

1 ⱤⱠꜟ  

┼─▪fi◔כ♩⌐╟╡ ◄Ⱡ ┼─ ─ ╩ ∆╢ ≢№╢⁹

◄Ⱡ⌐ ⇔√ ┼─▪fi◔⁸╘√╢№≢♩כ≥─ ⁸ⱪ꜠▬ꜘכ⅜ ◄Ⱡ⌐

⇔√─⅛╩⁸ ◄Ⱡ ─ ⌐ ⇔╛∆™ⱷꜞ♇♩⅜№╢⁹ ⁸ ─ ⅜

╢↓≤≢⁸ ⅜ ⌐╟∫≡ ⌂╢≤™∫√♦ⱷꜞ♇♩⅜№╢⁹∕─√╘⁸

─ ╩ ╡⁸ ─ ╩ ℮⌂≥⇔≡⁸┌╠≈⅝╩ ⇔√ ╩∆╢ ⅜№

╢⁹ 

 

2  

─ ⌐╟╡ ◄Ⱡ ┼─ ─ ╩ ∆╢ ≢№╢⁹ ⌂

╢╟⌐♃כ♦ ≢№╢√╘⁸ ⅜ ™⁹ ♃כ♦⁸ ⅜ ≢№╢ ╛

≤ ◄Ⱡ ≤─ ⅜⌂™ ⅜♦ⱷꜞ♇♩≢№╢⁹⌂⅔⁸↓↓≢™℮ ◄Ⱡ │

≤ ─ ╩ ∫√ ─╙─≢№╡⁸ ╩ ⇔√ ≢№╢↓≤

╩ ⇔≡⅔ↄ⁹ 

 

3 LCA  

─ ⌐╟╡ ◄Ⱡ ┼─ ─ ╩ ∆╢ ≢№╢⁹

╢╟⌐♃כ♦⌂ ≢№╢√╘⁸ ⅜ ™⁹╕√ ─☻ⱦכ◘⁸ ⌐╟╡ ∆

╢ CO2 │⁸ ─ ⌐ ∆╢ ╩ ∆ ≈─ ≤⌂╡ ╢≤ ⅎ╢⁹ ⌐⁸

─ⱴכ♥ ╩ ╘╢⌐№√∫≡⁸₈ ◄Ⱡ ─ ⌐╟╡⁸ ─ CO2 ⅜

∆╢₉≤™∫√ ⅜№╡⁸∕─ ⅛╠╙ ─ CO2 ─ ╩ ∆╢↓≤

│ ─ ⅜№╢⁹ ⁸LCA ─♃כ♦ ─ ⌐╟╡ ⅜ ⅝ↄ ⌂╢↓≤



 

267 

⅜ ↕╣╢ ╛⁸of IT ⌐⅔™≡⁸ ─ CO2 ≤ ─ ◄Ⱡ ─ ⅜

™≤™∫√♦ⱷꜞ♇♩⅜№╢⁹ 

 

─ │⁸∕╣∙╣⌐ⱷꜞ♇♩≤♦ⱷꜞ♇♩⅜№╢√╘⁸ ⌐≥─

╩≤╢↓≤⅜ ⌂─⅛╩ ∆╢↓≤│ ⇔™≤™ⅎ╢⁹∕↓≢⁸of IT⌂╠┘⌐ by IT

⌐⅔™≡⁸∕╣∙╣─ ⌐№╦∑√ ─ ╩ ∆╢√╘⁸ ⌂ ╩

╩▫♦♃☻☻כ◔√⇔≥ ∫√⁹∕╣∙╣─ ─ ─▫♦♃☻☻כ◔╛

╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘╢↓≤≤∆╢⁹ 

 

6.3. of IT ⌐⅔↑╢ ─ ⅎ  

6.3.1 of IT ⌐⅔↑╢ ─ ⅎ  

of IT⌐⅔↑╢ │⁸ 3 ─ ⅛╠ⱷꜞ♇♩⁸♦ⱷꜞ♇♩╩ ⇔⁸

◄Ⱡ ≤─ ⅜ ™⁸ⱤⱠꜟ ╩ ╩▫♦♃☻☻כ◔⁸⇔ ℮↓≤⌐⇔√⁹of IT⅔

↑╢ⱤⱠꜟ ╩ ™√ ─ ⅎ ─ ⌐≈™≡│⁸WG≢ ↄ─ ╩ ╦

⇔√⅜ ≈─ ⌐ ╢↓≤│≢⅝⌂⅛∫√⁹∕─√╘⁸↓↓≢│ ⇔√ ╩

∆╢↓≤≤∆╢⁹ 

 

з 

◄Ⱡ ⌐ ∆╢ ─ ╩₈ ₉⁸₈ ₉⁸₈ ₉≤∆╢╙

─≢№╢⁹ 

1 ─  

─ │ 6.3-1⌐ ∆ ╡≢№╢⁹ 

 

6.3-1 ⁸ ⁸  

  

  

  

  

 

2 ─ ▬ⱷכ☺ 

з─ ▬ⱷכ☺╩ 6.3-1⌐ ∆⁹ ◄Ⱡ │╕∏₈ ₉₈ ₉₈

₉┼≤ ↕╣⁸∕╣∙╣⌐ ∆╢ⱪ꜠▬ꜘכ─ ╩ ∆╢↓≤⌐╟╡⁸

⌂ⱪ꜠▬ꜘכ─ ⅜ ↕╣╢⁹ 
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6.3-1 з⌐⅔↑╢ ▬ⱷכ☺ 

 

3 ⱷꜞ♇♩≤♦ⱷꜞ♇♩ 

ᵑⱷꜞ♇♩ 

ה ◄Ⱡ⌐ ⇔√ⱪ꜠▬ꜘכ ⌐⁸ ╩ ∆╢ ⱪ꜠▬ꜘכ┼ ⅜

↕╣╢⁹ 

ᵒ♦ⱷꜞ♇♩ 

ה ◄Ⱡ │₈ ₉≤₈ ₉─ ⌐╟╡ ↕╣╢⅜⁸ ≤⌂╢ⱪ꜠▬ꜘכ│

≢ ⅎ╠╣≡™⌂™⁹ ⅎ┌⁸ ⌐⅔↑╢₈ ₉│ ⌐╙ ꜝfi

ⱪ⌐╙ ™╠╣≡⅔╡⁸ ≢ ⅎ╣┌◐ꜗfi☿ꜟ↕╣≡⇔╕℮⅜⁸ ◄Ⱡ ┼─

│ ↕╣╢⁹ 

ה ◄Ⱡ ╩ ⌐ ╖ ↕⌂™ⱪ꜠▬ꜘכ┼╙ ⅜ ↕╣╢ ┼─

⅜ ⁹ 

 

и 

◄Ⱡ ⌐ ∆╢ ─ ╩₈ ₉⁸₈ ₉≤∆╢╙─≢№╢⁹ 

1 ─  

─ │ 5.3-1⌐ ⇔√ ╡≢№╢⁹ 

 

2 ─ ▬ⱷכ☺ 

и─ ▬ⱷכ☺╩ 6.3-2⌐ ∆⁹ 6.3-2│ 6.3-1⌐⅔™≡

┼─ ≤ ⅎ╢⅛ ⅛─ ™≢№╢⁹ ◄Ⱡ │╕∏₈ ₉₈ ₉┼≤ ↕

╣⁸∕╣∙╣⌐ ∆╢ⱪ꜠▬ꜘכ─ ╩ ∆╢↓≤⌐╟╡⁸ ⌂ⱪ꜠▬ꜘכ─

⅜ ↕╣╢⁹ 
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6.3-2 и⌐⅔↑╢ ▬ⱷכ☺ 

 

3 ⱷꜞ♇♩≤♦ⱷꜞ♇♩ 

ᵑⱷꜞ♇♩ 

ה ◄Ⱡ ⅜₈ ₉≤₈ ₉─ ⌐╟╡ ↕╣╢↓≤╩ ╕ⅎ⁸ ─

╙ ≢ ⅎ╢⁹∕─√╘⁸ ⌂ ⅜ ≢№╡⁸ з⌐⅔↑╢ ⅜

∆╢⁹ 

ᵒ♦ⱷꜞ♇♩ 

ה ╩ ∆╢ ⱪ꜠▬ꜘכ┼ ⅜ ↕╣⌂™√╘⁸ ╩ ∆╢ ⌐ ↕

╣╢ CO2⌐ ∆╢ ⅜⁸ ─ ◄Ⱡ⌐ ⇔√ⱪ꜠▬╛כ─╖ ≢№╢⁹ 

 

of IT ─ ≤⇔≡ 2009 │ ⱦ☻≤⇔≡⁸כ◘ה ꜝfiⱪ⁸

♥꜠ⱦ⁸♦כ♃☿fi♃⁸◘כⱣ⌐≈™≡ ╩ ∫√⁹ ⁸ ─ ⌐⅔↑╢

≡™≈⌐▫♦♃☻☻כ◔─ ═╢⁹ 

 

6.3.2 ꜝfiⱪ─  

◄Ⱡ ─  

≤⇔≡ ╩ ╡ →⁸∕─ ≤─ ╩ ◄Ⱡ ≤⇔≡ ⇔

√⁹⌂⅔⁸ ⁸ ꜝfiⱪ≤╙⌐ ⌐ ™│ ™≤ ⅎ⁸

╩ ⌐ ⅝ ⅎ≡ ⅎ√⁹≈╕╡⁸ │ ─ ≤ ─ ⌐№

╢≤™℮↓≤≢№╢⁹ 

 



 

270 

ꜝfiⱪ─ ─  

ꜝfiⱪ─ ╩≥─╟℮⌐ ⅎ╢═⅝⅛⁸ ╛ ┼

─ⱥ▪ꜞfi◓╩ ∫√⁹∕─ ⁸ 6.3-3⌐ ∆ ╡⁸ ꜝfiⱪ│⁸

ꜝfiⱪ╩ ≤⇔∕╣╩ ⌐ ↕∑╢↓≤⌐╟╡ ↕╣√↓≤⅜╦

⅛∫√⁹↓↓≢│↓╣╩ ≤ ┬↓≤⌐∆╢⁹ │ ↕╣≡™╢╟℮

⌂ ─ ≤ √ ╛ ⅜ ─ ≢│⌂ↄ⁸◘▬☼⅜ ⌐ ⅝™╙─≢№

∫√⁹∕─√╘⁸ ⌐│ ⅝ ⅎ⅜ ╕⌂⅛∫√⁹⇔⅛⇔⁸↓╣╩↕╠⌐ ⇔⁸

⁸ ⁸ ⁸ ◄Ⱡ ∆╢↓≤⌐╟╡⁸ ─ ꜝfiⱪ⌐™√╢⁹

↓↓≢│↓─ ╩ ≤ ┬↓≤≤∆╢⁹ 

 

 

6.3-3 ꜝfiⱪ ─ ⅎ ≤∕─  

 

 ▫♦♃☻☻כ◔

ⱨ꜡כ⌐ ≠⅝⁸ ⌐ ⱪ꜠▬ꜘכ┼≤ ╩ ⇔√⁹⌂⅔⁸▪fi◔כ♩│ 3

─ ≢ ∫√⅜⁸ ⅜ ╙ ⌐⌂↕╣≡™√ ╩ ∆╢⁹ │

╟╡ √⁹ 

⁸ ⁸ ⌐⅔↑╢ⱪ꜠▬ꜘכ─ ╩ ₁⌐ ⇔⁸ ⌐⅔↑╢

⌂ⱪ꜠▬ꜘכ┼─ ╩ ∆╢↓≤≤∆╢⁹ 

 

1  

ᵑ ⌐⅔↑╢ ┼─  

6.3-1╩╙≤⌐⁸▪fi◔כ♩ ╩ ∫√⁹ 6.3-4⌐ ∆ ╡⁸ ⅜ 40%⁸

⅜ 35%⁸ 15%⁸ Ⱪכ꜡◓ 10%≤™℮ ╩ √⁹ 
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35%

40%

15%

10%

ὄὑᶅ

Ͻ

ᴜ

Ẇ

 

6.3-4 ⌐⅔↑╢ ─  

 

ᵒ ⌐⅔↑╢ ⱪ꜠▬ꜘכ┼─  

⌐ ⌐⅔™≡⁸ ⌐ ╦╢ⱪ꜠▬ꜘכ─ ⌐ ∆╢▪fi◔כ♩ ╩

∫√⁹↓╣╠─ ⌐⁸ 6.3-4⌐ ⇔√ ─ ╩ ↑ ╦∑╢↓≤⌐╟╡⁸

⌐⅔↑╢ ⱪ꜠▬ꜘכ─ ╩ ∆╢⁹ ╩ 6.3-5⌐ ∆⁹↓╣╟╡⁸

☿♇♩ⱷכ◌ 44%⁸ ⱷכ◌ 23%⁸ ⱷכ◌ 14%⁸ ⱷכ◌ 10%⁸Ɽ♥fi♩

9%≤™℮ ≤⌂∫√⁹ 

44%

23%

14%

0%

10%

9%

ᴜ

ρ

ͪ

 

6.3-5 ⌐⅔↑╢ⱪ꜠▬ꜘכ─  

 

2  

ᵑ ⌐⅔↑╢ ┼─  

⌐⅔™≡ ∆╢ ⌐ ⇔≡⁸ ╩ ∆╢√╘⌐▪fi◔כ♩ ╩ ∫

√⁹▪fi◔⁸│♩כ ꜝfiⱪ─ ⌐╟╡ ─ ꜝfiⱪ⅜ ↕╣╢

⁸≥─ ⅜ ≢№∫√⅛╩ ℮╙─≢№╢⁹ ╩ 6.3-6 ⌐ ∆⁹↓╣╟╡⁸
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30 ⁸ ◄Ⱡ 27%⁸◖☻♩ 23%⁸ 20%≤™℮ ≤⌂∫√⁹ 

 

30%

27%

20%

23%

ᾛḌӓ ӓ ᾎᴁӓ ̭͔ ӓ

 

6.3-6 ┼─  

 

ᵒ ⌐⅔↑╢ ┼─  

⌐⅔↑╢ ─ ⌐ ⇔≡▪fi◔כ♩ ╩ ∫√⁹ ─

╖ ↑╩ ⇔√ ╩ 6.3-7⌐ ∆⁹ 

 

45%

43%

6%

6%

ὄὑᶅ Ͻ

ᴜ Ẇ

 

6.3-7 ⌐⅔↑╢ ─  

 

ᵕ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─  

⌐ ⌐⅔™≡⁸ ⌐ ╦╢ⱪ꜠▬ꜘכ─ ⌐ ∆╢▪fi◔כ♩ ╩

™⁸ⱤⱠꜟ ≢ ╩ ∫√⁹↓╣╠─ ⌐⁸ 6.3-7⌐ ⇔√ ─ ╩
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↑ ╦∑╢↓≤⌐╟╡⁸ ⌐⅔↑╢ ⱪ꜠▬ꜘכ─ ╩ ∆╢⁹ ╩

6.3-8⌐ ∆⁹↓╣╟╡⁸☿♇♩ⱷכ◌ 36%⁸ ⱷכ◌ 19%⁸ ⱷכ◌ 11%⁸

ⱷכ◌ 19%⁸Ɽ♥fi♩ 15%≤™℮ ≤⌂∫√⁹ 

36%

19%
11%

0%

19%

15%

ᴜ

ρ

ͪ

 

6.3-8 ⌐⅔↑╢ⱪ꜠▬ꜘכ─  

 

3 з⌐⅔↑╢ⱪ꜠▬ꜘכ─  

з⌐⅔™≡│⁸ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─ ╩ ∫≡™⌂™√╘⁸

⌂ⱪ꜠▬ꜘכ─ ╩ ∆╢↓≤│≢⅝⌂™⅜⁸▪fi◔כ♩⌐╟╡ ה

┼─ │ ≡™╢─≢⁸ ⌂ ╕≢ ∆⁹ 

 

ᵑ ה ≤ ┼─  

з≢│ ◄Ⱡ ╩╕∏⁸ ה ≤ ┼ ╩ ∆╢⁹↓

─ ⌐ ⇔≡⁸≥∟╠⅜ ⅛╩ ℮▪fi◔כ♩╩ ⇔√⁹ 6.3-9⌐ ╩

∆⁹↓╣╟╡⁸ ┼ ─ ◄Ⱡ ─ 55%╩ ∆╢ ╩ √⁹ 

 

45%

55%

╛ ᵎ Ћ

 

ה 6.3-9 ≤ ┼─  
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ᵒ ≤ ┼─  

⌐ ה ⌐ ↕╣√ ╩ ≤ ┼ ∆╢⁹ ≤

┼─ ╩ │⁸ 6.3-2⌐ ╩ ⇔⁸ ⁸ ┼─ │ 6 4

≤⌂∫√⁹ 

 

6.3-2 ─  

   

  50,000 440,000 

 W 39 3 

 1950,000 1,320,000 

  59.63 40.37 

 

ᵓ ⁸ ⁸ ┼─  

⅛╠⁸ ⁸ ⁸ ─ ⅜ ∆╢⁹ ⇔√ ╩ 6.3-10

⌐ ∆⁹↓╣╟╡⁸ 55%⁸ 27%⁸ 18%≤™℮ ≤⌂∫√⁹ 

 

55%

18%

27%

╛ ᵎ Ћ

 

6.3-10 ⁸ ⁸ ┼─  

 

↓╣╠∕╣∙╣⌐⅔↑╢ ⱪ꜠▬ꜘכ─ ─ ⌐⁸ ⇔√ ╩ ↑

╦∑⁸ⱪ꜠▬ꜘכ↔≤⌐ ⇔ ╦∑≡™ↄ↓≤⌐╟╡⁸ ⌂ⱪ꜠▬ꜘכ─ ⅜

∆╢↓≤⌐⌂╢⁹ 

 

4 и⌐⅔↑╢ⱪ꜠▬ꜘכ─  

6.3-2 ⇔√≤⅔╡⁸ ≤ ─ │∕╣∙╣ 59.63%⁸40.37%≤⌂╢⁹

и⌐⅔™≡│⁸ ┼─ ╩ ⅎ⌂™√╘⁸∕─ ⅜ ─ ◄Ⱡ

⌐ ∆╢ ≤ ─ ⌂╢⁹ ⌐ ╩ ∫√ ⁸ ⌐⅔↑╢ⱪ꜠▬
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─כꜘ ⌐↓─ ╩ ↑ ╦∑⁸ⱪ꜠▬ꜘכ↔≤⌐ ⇔ ╦∑╢↓≤⌐╟╡⁸ ⱪ

─כꜘ▬꜠ ⅜ ≢⅝╢⁹ 

⇔√ ⌂ⱪ꜠▬ꜘכ─ ╩ 6.3-11⌐ ∆⁹↓╣╟╡⁸☿♇♩ⱷכ◌ 40%⁸

ⱷכ◌ 21 ⁸ ⱷכ◌ 14%⁸ ⱷכ◌ 13 ⁸Ɽ♥fi♩ 12%≤™℮

≤⌂∫√⁹⌂⅔⁸♁ⱨ♩ⱷכ◌─ │ 0%≤⌂∫√⁹↓─╟℮⌐⁸ ─ ≢│⁸

☿♇♩ⱷכ◌ ─ ⅜ ⅎ╢ ↕╣≡™╢⁹ 

 

40%

0%

21%

14%

13%

12%

ᴜ

ρ ͪ

 

6.3-11 ⌂ⱪ꜠▬ꜘכ─  

 

6.3.3 ♥꜠ⱦ─  

◄Ⱡ ─ ⌐ ∆╢  

≤⇔≡ ─ ♥꜠ⱦ╩ ╡ →⁸∕─ ≤─ ╩ ◄Ⱡ ≤⇔

≡ ⇔√⁹ ♥꜠ⱦ─ ⌐ ⌂ ⌂╠┘⌐⁸ ─ⱪ꜠▬ꜘ⁸│≡™≈⌐כ

ⱷכ◌┼─ⱥ▪ꜞfi◓ ╟╡ ⇔√⁹ 

 

─ ⱨ꜡כ 

з⁸и⌐⅔↑╢ ⱨ꜡כ╩ ∆⁹⌂⅔⁸ ꜝfiⱪ≤ ™⁸

│ ⇔⌂™⁹↓─ │⁸ ≤ ⅜≤╙⌐ ♥꜠ⱦ≢№╡⁸ ⅝

⌂ ╩ ℮ ≢│⌂™↓≤⁸╕√⁸ ⅝⌂ ≤│Ⱪꜝ►fi ♥꜠ⱦ≤

♥꜠ⱦ╩ ⇔√ ⌐ ∆╢≤ ⅎ╠╣╢↓≤≢№╢⁹ 

 

1 з 

з⌐⅔↑╢ ⱨ꜡כ╩ 6.3-12⌐ ∆⁹ 
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6.3-12 з⌐⅔↑╢ ⱨ꜡כ 

 

2 и 

и⌐⅔↑╢ ⱨ꜡כ╩ 6.3-13 ⌐ ∆⁹ з⌐⅔™≡⁸

┼ ╩ ⇔⌂™ ≢№╢⁹ 

 

 

6.3-13 и⌐⅔↑╢ ⱨ꜡כ 
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 ▫♦♃☻☻כ◔

ⱨ꜡כ⌐ ≠⅝⁸ ⌐ ⱪ꜠▬ꜘכ┼≤ ╩ ⇔√⁹▪fi◔כ♩ │ 3

╟╡ √⅜⁸ │♃כ♦╢⅝≢ 1 ╩♃כ♦─⧵⁸╘√√∫№≢╖─ ™√⁹⌂⅔⁸

⌐ ═√≤⅔╡⁸ ⅔↑╢ⱪ꜠▬ꜘכ┼─ │ ∫≡™⌂™⁹ ⁸ ⌐

⅔↑╢ⱪ꜠▬ꜘכ─ ╩ ╠⅛⌐⇔⁸ ⌐⅔↑╢ ⌂ⱪ꜠▬ꜘכ┼─

╩ ∆╢↓≤≤∆╢⁹ 

 

1 ≤⇔√  

▪fi◔כ♩⌐╟╡ √ ⁸ ─ │ 6.3-3⌐ ∆ ╡≢№╢⁹↓╣╟╡

◄Ⱡ │ 30kWh/ ≤⌂╢⁹ 

 

6.3-3 ─  

 TV  TV  

 2007 5  2009 5  

 32  32  

 kWh/  155 125 

 

2  

ᵑ ⌐⅔↑╢ ┼─  

⌐⅔↑╢ ┼─ │⁸ ◄Ⱡ ⌐ ∆╢ ─ ◄Ⱡ ─ ⌐╟╡

℮⁹▪fi◔כ♩⌐╟╡ √⁸ ─ ◄Ⱡ │ 6.3-4⌐ ∆⁹⌂⅔⁸ ⅜

⌂╙─≢│⌂™√╘⁸ ◄Ⱡ │ ╩ ∫√ ≢↔ ™√⁹ 

 

6.3-4 ─ ◄Ⱡ  

     

 kWh/  3 9 6 

 kWh/  10 15 12.5 

 kWh/  2 6 4 

 kWh/  10 15 12.5 

 

∕─ ה ─ ╩≤╡⁸∕─ ⌐╟╡⁸ ─ ╩ ∫√⁹ 6.3-14 ⌐

╩ ∆⁹↓╣╟╡⁸Ᵽ♇◒ꜝ▬♩ 36%⁸ 36%⁸ⱤⱠꜟ 17%⁸ 11%≤™

℮ ≤⌂∫√⁹ 
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17%

36%

11%

36%

ֵͬы

 

6.3-14 и⌐⅔↑╢ ⱨ꜡כ 

 

ᵒ ⌐⅔↑╢ ┼─  

⌐⅔↑╢ ┼─ │⁸ ─ ◄Ⱡ ⌐⅔↑╢ ─ ◄Ⱡ ─

⌐╟╡ ℮⁹▪fi◔כ♩⌐╟╡ √⁸ ─ ◄Ⱡ │ 6.3-5⌐ ∆⁹⌂⅔⁸

⅜ ⌂╙─≢│⌂™√╘⁸ ◄Ⱡ │ ╩ ∫√ ≢↔ ™√⁹ 

6.3-5 ─ ◄Ⱡ  

      

  kWh/  2 6 4 

   kWh/  1  4 2.5 

  kWh/  6 13 9.5 

   kWh/  2 4 3 

   kWh/  1  1  1 

   kWh/  1  1  1 

   kWh/  1  1  1 

   kWh/  1  1  1 

   kWh/  1  1  1 

  kWh/  1 5 3 

   kWh/  1  1  1 

  kWh/  1  1  1 

   kWh/  1  1  1 

   kWh/  5 7 6 

   kWh/  2 4 3 

   kWh/  2 4 3 
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∕─ ה ─ ╩≤╡⁸∕─ ⌐╟╡⁸ ─ ╩ ∫√⁹⌂⅔⁸ 6.3-5

⌐⅔™≡ 1 ≤─ ╩ √╙─⌐ ⇔≡│⁸1≤ ⅎ ╩ ∫√⁹↓╣╠⌐⁸

┼─ ╩ ↑ ╦∑╢↓≤⌐╟╡⁸ ─ ◄Ⱡ ⌐ ∆╢ ─

╩ ⇔√⁹ 6.3-15⌐ ╩ ∆⁹↓╣╟╡ ─ ⅜ 24%≤ ─ 1/4╩ ╘

╢ ≤⌂∫≡™╢⁹ 

 

11%

6%

24%

7%
2%2%2%2%2%

7%

2%

2%

2%

15%

7%

7% Ҳᶥ
Ͻ
Ҳᶥ

Ͻἶ
↓ѰⱣᶥ
ᾚϽ

Ͻ
ʺ ᶥ
♅ ᶥ

ᶥ

Ṷᶥ
ϑы ᶥ
Ί ы ᶥ

ѰⱣᶥ  

6.3-15 ◄Ⱡ ⌐⅔↑╢ ─  

 

ᵓ ⌐⅔↑╢ ה ┼─  

⁸ ⁸ꜞⱨ꜠◒♃⁸ ♩כ◦ ─ │↕╠⌐ ה ꜠ⱬꜟ╕≢

⇔≡™╢⁹ ⌐⅔↑╢ ה ─ ╩▪fi◔כ♩ ∆╢↓≤⌐╟╡∕

─ ╩ ⇔√⁹ ╕≢≤ ™ⱤⱠꜟ ╩ ™√ ≤⇔≡⁸ⱥ▪ꜞfi◓⌐╟╡⁸

⅛™ ה ꜠ⱬꜟ╕≢ ⌐ ⅎ╢ │ ≢⅝⌂™≤─ ╩ √⅛╠

≢№╢⁹ 

↓╣╟╡⁸LSI Ɫכ♪ ⅜ 41%≤ ─ ◄Ⱡ ⌐ ╘╢ ⅜ ⌐ ═≡ ™↓≤⅜

╦⅛∫√⁹ ™≢ ⅜ 23%≢№╢⁹ 
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5% 3%

0%

41%

2%0%
7%

23%

1%

2%

2% 2%

5%
0% 1%2%

0%

1%

2%

άϽ
Ḩ

Ḩ
῁

Ḩ
ᶥ ᴜ
Ͻ

֚ᾑ

ᾚϽ

Ͻ

 

6.3-16 ◄Ⱡ ⌐⅔↑╢ ─  

 

ᵔ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─  

ה ⌐⅔™≡⁸ ⌐ ╦╢ⱪ꜠▬ꜘכ─ ⌐ ∆╢▪fi◔כ♩ ╩

™⁸ⱤⱠꜟ ≢ ╩ ∫√⁹↓─ ⌐ ⇔≡⁸ ◄Ⱡ ⌐⅔↑╢ ה ꜠ⱬꜟ

─ ╩ ↑ ╦∑╢↓≤⌐╟╡ ⌐⅔↑╢ⱪ꜠▬ꜘכ─ ╩ ⇔√⁹

╩ 6.3-17⌐ ∆⁹↓╣╟╡ ⱷכ◌─ ⅜ ─ 69%≤ ╩ ╘╢ ≤⌂

╡⁸ ™≢ ⱷכ◌ 17%⁸☿♇♩ⱷכ◌ 11%≢№╢⁹⌂⅔⁸♁ⱨ♩ⱷ⁸◌כⱤ♥fi♩

─ │ 0%≢№╢⁹ 

 

11%

69%

17%

3%
0%0%

ᴜ

ρ

ͪ

 

6.3-17 ⌐⅔↑╢ⱪ꜠▬ꜘכ─  

 

3 з⌐⅔↑╢ⱪ꜠▬ꜘכ─  

ᵑ ≤ ┼─  

з≢│ ◄Ⱡ ╩╕∏⁸ ≤ ┼ ╩ ∆╢⁹↓─

⌐ ⇔≡⁸≥∟╠⅜ ⅛╩ ℮▪fi◔כ♩╩ ⇔√⁹ 6.3-18⌐ ╩ ∆⁹ 
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80%

20%

ᵎ Ћ

 

6.3-18 ≤ ┼─  

 

↓╣╟╡⁸ ┼ ─ ◄Ⱡ ─ 20%╩ ∆╢ ╩ √⁹↓╣╠─

⌐ ⁸ ∕╣∙╣⌐⅔↑╢ ⱪ꜠▬ꜘכ─ ─ ╩ ↑ ╦∑⁸

ⱪ꜠▬ꜘכ↔≤⌐ ⇔ ╦∑≡™ↄ↓≤⌐╟╡⁸ ⌂ⱪ꜠▬ꜘכ─ ⅜ ∆╢

↓≤⌐⌂╢⁹ 

 

4 и⌐⅔↑╢ⱪ꜠▬ꜘכ─  

и⌐⅔™≡│⁸ ┼─ ╩ ⅎ⌂™√╘⁸ 6.3-17 ⌐ ⇔√ⱪ꜠▬

─כꜘ ⅜⁸ и⌐⅔↑╢ⱪ꜠▬ꜘכ─ ≤⌂╢ ⱷכ◌⅜ ─ 69%

╩ ╘⁸ ™≢ ⱷכ◌ 17%⁸☿♇♩ⱷכ◌ 11%⁸ ⱷכ◌ 3%─ ≤⌂∫√⁹

⌂⅔⁸♁ⱨ♩ⱷ⁸◌כⱤ♥fi♩ ─ │ 0%≢№╢⁹ 

 

6.3.4 ꜝfiⱪ≤ ♥꜠ⱦ⌐⅔↑╢ ─  

↓↓╕≢ ꜝfiⱪ≤ ♥꜠ⱦ⌐⅔↑╢ ◄Ⱡ ⌐ ∆╢ ╩ ⇔√⁹↓

╣╠⌐ ⇔≡ ⌂ ⌐ ⇔≡ ╩ ⅎ╢⁹ 

 

┼─  

6.3-19⁸20⌐ ꜝfiⱪ⁸ ♥꜠ⱦ⌐⅔↑╢ ┼─ ╩ ∆⁹ 
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45%

55%

╛ ᵎ Ћ

 

 

80%

20%

ᵎ Ћ

 

6.3-19 ┼─  

ꜝfiⱪ  

6.3-20 ┼─  

♥꜠ⱦ  

 

↓─╟℮⌐⁸ ∆╢ ⌐╟╡ ⅝ↄ ⅜ ⌂∫≡™╢⁹↓─ ⅜ⱤⱠꜟ ≢

≢№╡⁸ ≢ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ │ⱷכ◌ ┼─▪fi

─↓╡╟⌐♩כ◔ ╩ ⇔√⁹ ┼ ╩ ⅎ⅛↑╢≤™℮ ─ ™ ╩

∆╢─≢№╣┌⁸ ┼ ─▪fi◔כ♩ ╩ ℮↓≤⅜ ≢№╢⁹∕℮∆╢↓≤

≢⁸ ─ ╩ ↕∑╢↓≤⅜ ≢№╢⁹ 

╕√⁸ ─ ⅛╠⁸┌╠≈⅝│№╢╙── ─ ╙♀꜡≢│⌂™ ≤

⌂∫≡⅔╡⁸ ┼─ ╩ ╘√ ─ ⅜ ≢№╢↓≤⅜ ↕╣╢⁹

√∞⇔⁸ ⌐╙ ═√ ╡⁸ ⇔√ ⌐⅔™≡│ ┼─ ⅜

⌐ ⇔™─⅜ ≢№╢↓≤╩№╦∑≡ ═≡⅔ↄ⁹ 

 

ⱪ꜠▬ꜘכ┼─  

6.3-21⁸22 ⌐ ꜝfiⱪ⁸ ♥꜠ⱦ⌐⅔↑╢ ⌂ⱪ꜠▬ꜘכ┼─

╩ ∆⁹ 
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6.3-21 ⱪ꜠▬ꜘכ─  

ꜝfiⱪ  

6.3-22 ⱪ꜠▬ꜘכ─  

♥꜠ⱦ  

 

↓╣╟╡⁸ ꜝfiⱪ⁸ ♥꜠ⱦ≤╙⌐☿♇♩ⱷכ◌ ─ ╙ ⅎ╢

↕╣≡⅔╡⁸ ─ ≈─ ≢№╢₈ ⌐ ╦╢ⱪ꜠▬ꜘכ─ ╩ ╠⅛

⌐∆╢↓≤₉│ ─ │№╢╙── ╠⅛⌐↕╣≡™╢⁹ 

ꜝfiⱪ≤ ♥꜠ⱦ≢│☿♇♩ⱷכ◌─ ⌐ ⅝⌂ ⅜ ╣≡™╢⅜⁸

─ ⌐ ∆╢☿♇♩ⱷכ◌─ ╡ ⌂≥⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹ ⅎ┌⁸

♥꜠ⱦ⌐⅔™≡│⁸ ─℮∟ LSI ⅜ ─ 49%╩ ╘≡⅔╡⁸∕─ LSI ⌐⅔↑

╢☿♇♩ⱷכ◌┼─ │ 90%≢№╢⁹ ╛ ─ ╩ ⇔√

─ ⅜ ≢№╢≤™ⅎ╢⁹ 

 

─♃fi☿♃כ♦ 6.3.5  

─♃fi☿♃כ♦ ◄Ⱡ ─  

≤⇔≡⁸ ◄Ⱡ ╩♃fi☿♃כ♦™⌂™≡⇔╩ ╡ →⁸∕─ ≤─

╩ ◄Ⱡ ≤ ⇔√⁹≈╕╡⁸№╢ ◄Ⱡ ╩ ∂√ ─⁸ ⱪ꜠▬ꜘכ─

╩ ╠⅛⌐⇔╟℮≤™℮↓≤≢№╢⁹ 

 

─♃fi☿♃כ♦ ≤ⱪ꜠▬ꜘכ─  

WG─ ≢ ╩ ♃fi☿♃כ♦∏╕⁸⅜√⌡ ╩ ≤⇔≡ ⅎ⁸ ─

╩ ⅎ╢↓≤≤⇔√⁹⌂⅔⁸ ◄Ⱡ ≤⇔≡ ⌐ ♃כ♦⁸╠⅛≥↓╢™≡⇔

☿fi♃⌐ ↕╣╢ │ ⇔≡™⌂™⁹≈╕╡⁸ ◄Ⱡꜟ◑כ│ ⇔≡™

⌂™⁹√∞⇔⁸ ─ WG ⌐⅔™≡⁸ ⌂◄Ⱡꜟ◑כ─ ╩ ≤⇔√

⅜ ╘╠╣≡⅔╡⁸ │∕╣⌐ ∆╢ ╙ ⅎ╢ ⅜№╢⁹ 

 

40%

0%

21%

14%

13%

12%

ᴜ

ρ ͪ

11%

69%

17%

3%
0%0%

ᴜ

ρ

ͪ
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ⱪ꜠▬ꜘכ♦⁸│≡™≈⌐כ♃☿fi♃│∕─ ⁸ ⌐ ≢⅝⌂™⁹WG≢

╩ ╩fi♃─♃▬ⱪ☿♃כ♦⁸⌡ 6.3-6⌐ ∆ 4≈⌐ ⇔√⁹⌂⅔⁸◒ꜝ▬▪fi♩≤─

╛ ⌐╟╡ ⌐ ⇔√ ─ ╙ ∆╢⅜⁸ │∕─ ╩ ℮↓≤⅜

≢│⌂ↄ⁸ ◄Ⱡ ⌐ ∆╢ ╠⅛⌐∆╢↓≤⅜ ≢№╢√╘⁸ ─ 4

≢ ╩ ∫√⁹ 

 

♃fi☿♃כ♦ 6.3-6 ─  

DC A 
 DC  

 DC  

DC B 
 DC  

 DC  

 

─ ⱨ꜡כ 

─⧵fi♃≢│⁸☿♃כ♦ ╛ⱪ꜠▬ꜘכ─ ⅎ ⌐ ╩ ⇔√√╘⁸╕∏│ ◄

Ⱡ ⌐ ╦╢ⱪ꜠▬ꜘכ─ ╩ ╠⅛⌐∆╢↓≤╩ ⇔√⁹∕─√╘⁸

и─╖╩ ⇔⁸ ┼─ │ ─♃fi☿♃כ♦⁹™⌂™≡⇔ ⱨ꜡

╩כ 6.3-23⌐ ∆⁹ 

 

UPS

IT

NW

 

6.3-23 з⌐⅔↑╢ ⱨ꜡כ 
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 ▫♦♃☻☻כ◔

1 ┼─  

⌐▪fi◔כ♩ ╩ ∫√ ─♃fi☿♃כ♦⁸ │ 6.3-7⌐ ∆ ╡≢

№╢⁹ 

 

─♃fi☿♃כ♦ 6.3-7 ─  % 

 A  B  C  D  

 0 13 10 18 

UPS 5.4 0 10 0 

 37 40 30 30 

IT  54.6 45 40 45 

 3 2 7 7 

 0 0 3 0 

 

─▪fi◔⁸│≢♩כIT ─ ─ ╩ ╢↓≤│≢⅝⌂⅛∫√⁹∕↓≢⁸

╛ ╩ ∆╢↓≤≢⁸IT ─ ─ ╩ ⇔√ BP ╟

╡ ⁹ 

⌐≥╙╩♃כ♦─↓ ┼─ ╩ ∆╢↓≤≤⇔√⁹ │⁸ ◄Ⱡ

⌐╟╢ ⅜ ⌂√╘⁸ ⌐ ⇔√ ◄Ⱡ ╩ ⌐ ⇔√ fi☿♃כ♦⁸

♃─ ─ ─ │ ╦╠⌂™≤ ⇔⁸ ⇔√ ⌐╟╡ ╖ ↑

╩ ∫√ 6.3-24 ⁹ 

13%

7%

33%22%

15%

6% 4%

UPS

 

6.3-24 ┼─  

 

2 ◄Ⱡ ┼─  

⌐ ═√ ╡⁸ ◄Ⱡ ─ ╩ ≢│ ⌐ ≢⅝≡™⌂™⁹∕─√

╘⁸ ◄Ⱡ ╩ ⌐ ⇔√ ─♃fi☿♃כ♦╣∙╣⧵⁸ ─ ⌐

╩ ⅎ⌂™ ≢ ⅜№╢≤ ⇔√⁹ 
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3 ⱪ꜠▬ꜘכ┼─  

ᵑ DC A ⱱ☻♥▫fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

⌐╙ ═√ ╡⁸ ─ │ ≢⅝≡™⌂™⁹∕↓≢⁸ ─ ≢

→√ ⌐ ─№╢ ⌐≈™≡⁸∕╣∙╣ⱪ꜠▬ꜘכ─ ─ ╩ ⇔√⁹

◄Ⱡ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─ │▪fi◔כ♩⌐╟╡ ⇔√⁹ │ 1

╟╡ √⁹↓╣╠⌐ ┼─ ╩∕╣∙╣ ↑ ╦∑╢↓≤≢⁸DC A

ⱱ☻♥▫fi◓─ⱪ꜠▬ꜘכ─ ╩ ⇔√⁹ 6.3-25⌐ ╩ ∆⁹ 

 

50%

2%

26%

10%

6%

6%

 

6.3-25 DC A ⱱ☻♥▫fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

 

ᵒ DC A Ɫ►☺fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

⌐╙ ═√ ╡⁸ ─ │ ≢⅝≡™⌂™⁹∕↓≢⁸ ─ ≢

→√ ⌐ ─№╢ ⌐≈™≡⁸∕╣∙╣ⱪ꜠▬ꜘכ─ ─ ╩ ⇔√⁹

◄Ⱡ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─ │▪fi◔כ♩⌐╟╡ ⇔√⁹ │ 1

╟╡ √⁹↓╣╠⌐ ┼─ ╩∕╣∙╣ ↑ ╦∑╢↓≤≢⁸DC A

Ɫ►☺fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─ ╩ ⇔√⁹ 6.3-26⌐ ╩ ∆⁹ 

 



 

287 

37%

1%

26%

10%

13%

13%

 

6.3-26 DC A Ɫ►☺fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

 

ᵓ DC B ⱱ☻♥▫fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

⌐╙ ═√ ╡⁸ ─ │ ≢⅝≡™⌂™⁹∕↓≢⁸ ─ ≢

→√ ⌐ ─№╢ ⌐≈™≡⁸∕╣∙╣ⱪ꜠▬ꜘכ─ ─ ╩ ⇔√⁹

◄Ⱡ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─ │▪fi◔כ♩⌐╟╡ ⇔√⁹ │ 2

╟╡ √⁹↓╣╠⌐ ┼─ ╩∕╣∙╣ ↑ ╦∑╢↓≤≢⁸DC B

ⱱ☻♥▫fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─ ╩ ⇔√⁹ 6.3-27⌐ ╩ ∆⁹ 

50%

0%2%

18%

6%

18%

6%

 

6.3-27 DC B ⱱ☻♥▫fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  
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ᵔ DC B ⱱ☻♥▫fi◓ Ver2⌐ ∆╢ⱪ꜠▬ꜘכ─  

DC Bⱱ☻♥▫fi◓ Ver2│⁸DC B⅜ IT ◦☻♥ⱶ ╩ ╗

≢№╡⁸ ⅛╠↓─╟℮⌂ ⅜№∫√√╘⁸DC B ⱱ☻♥▫fi◓≤│ ↑≡

⇔√⁹ 

⌐╙ ═√ ╡⁸ ─ │ ≢⅝≡™⌂™⁹∕↓≢⁸ ─ ≢

→√ ⌐ ─№╢ ⌐≈™≡⁸∕╣∙╣ⱪ꜠▬ꜘכ─ ─ ╩ ⇔√⁹

◄Ⱡ ⌐⅔↑╢ⱪ꜠▬ꜘכ┼─ │▪fi◔כ♩⌐╟╡ ⇔√⁹ │ 1

╟╡ √⁹↓─ ─ ≢│⁸ ≤ ─ ◄Ⱡ │ ≢№╢√

╘⁸Ɫכ♪ ─ ╩ ≡™⌂™⁹↓╣╠⌐ ┼─ ╩∕╣∙╣ ↑

╦∑╢↓≤≢⁸DC B ⱱ☻♥▫fi◓ Ver2⌐ ∆╢ⱪ꜠▬ꜘכ─ ╩ ⇔√⁹

6.3-28⌐ ╩ ∆⁹ 

83%

1%

0%

5%
8%

3%

 

6.3-28 DC B ⱱ☻♥▫fi◓ Ver2⌐ ∆╢ⱪ꜠▬ꜘכ─  

 

ᵕ DC B Ɫ►☺fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

DC B Ɫ►☺fi◓⌐⅔™≡│⁸ ≤⇔≡Ɫ►☺fi◓ꜚכ◙╙ ⅎ╢═⅝≤─

⅛╠⁸Ɫ►☺fi◓ꜚכ◙╩ⱪ꜠▬ꜘכ⌐ ⇔ ⇔√⁹⌂⅔⁸↓─ │ ⅛╠≢

√╙─≢№╡⁸Ɫ►☺fi◓ꜚכ◙⌐ ⇔√─│ ─╖≢№╢ ─ ⅛╠│↓─

│▪fi◔כ♩ ≢│ ≡⅔╠∏⁸▪fi◔כ♩╩ ∫√ ⁸ⱪ꜠▬ꜘכ≤⇔≡Ɫ►☺fi

│◙כꜚ◓ ⇔≡™⌂™ ⁹ 

⌐╙ ═√ ╡⁸ ─ │ ≢⅝≡™⌂™⁹∕↓≢⁸ ─ ≢

→√ ⌐ ─№╢ ⌐≈™≡⁸∕╣∙╣ⱪ꜠▬ꜘכ─ ─ ╩ ⇔√⁹

↓╣╠⌐ ┼─ ╩∕╣∙╣ ↑ ╦∑╢↓≤≢⁸DC B Ɫ►☺fi

◓⌐ ∆╢ⱪ꜠▬ꜘכ─ ╩ ⇔√⁹ 6.3-29⌐ ╩ ∆⁹ 
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22%

6%

4%

6%

8%

12%

16%

26%

 

6.3-29 DC B Ɫ►☺fi◓⌐ ∆╢ⱪ꜠▬ꜘכ─  

 

4 ─  

─ ╩ ∆╢≤⁸DC ┼─ │ ╛ ⌐╟╡

⅝ↄ ⌂∫≡™╢↓≤⅜╦⅛╢⁹∕↓≢⁸ ─ ⌐ ⅝ↄ ⅜ ⌂™≤WG

≢ ↕╣√ IT ⁸ⱨ□◦ꜞ♥▫⌐≈™≡∕─ ╩ ∆╢⁹ 6.3-30│

⌐⅔↑╢ⱨ□◦ꜞ♥▫⁸IT ─ ╩ 100%≢ ⇔√╙─≢№╢⁹⌂⅔⁸ⱨ□◦ꜞ♥

▫│ⱨ□◦ꜞ♥▫ ≤ⱨ□◦ꜞ♥▫ ⁸IT │ IT ◦☻♥ⱶ

≤ IT ─ ╩ ⇔√╙─≢№╢⁹ 
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0%

20%

40%

60%

80%

100%

 

6.3-30 ⱨ□◦ꜞ♥▫≤ IT ⌐ ╦╢ⱪ꜠▬ꜘכ─ ─  

 

ⱨ□◦ꜞ♥▫≤ IT ─ ─ │ 55 45≢№╡⁸ ─ ≢│↓─ ╩

ⱨ□◦ꜞ♥▫≤ IT ─ ≤⇔≡™╢⁹ ⱪ꜠▬ꜘכ─ ⅛╠╖√ⱨ□◦ꜞ♥

▫≤ IT ⌐ ╦╢ⱪ꜠▬ꜘכ─ │⁸ⱨ□◦ꜞ♥▫─ ⅜ 59 82%⁸IT ─

⅜ 18 41%≤⌂∫≡⅔╡⁸ ∆╢≤∕╣∙╣ 71%⁸29%≢№╡⁸55%⁸45%≤

∆╢≤ ⅜ ⅝™⁹↓╣│⁸ ◄Ⱡ ⌐⅔↑╢ DC ┼─ ⅜ ⌂∫≡™

╢↓≤⅜ ─ ≈≢№╢⁹ 

 

6.4. by IT ⌐⅔↑╢ ─ ⅎ  

6.4.1 by IT ⌐⅔↑╢  

2010 ⌐ ⌐ ╡ ╪∞ by IT⌐⅔↑╢ ─ ⅎ │⁸ 3 ⌐≡ ⇔√

≤⅔╡⁸ ⌐ ⇔≡ ∆╢↓≤⅜ ⌂ ⅜ ™≤ ⅎ╠╣╢⁹∕↓≢⁸

│ ─ ≤⇔≡⁸ ⅜☻ⱦכ◘ה ∆╢ ⌐╟╢ ≤ ⌐╟╢

╩ ⇔√⁹↓↓≢⁸ ⅜☻ⱦכ◘ה ∆╢ │ ⌐∕─ ⌐╟∫≡ ∂

╢ ╩ ⇔≡ₐ ₑ≤ ┘⁸ ⌐╟╢ │∕─ ⅛╠

ₐLCA ₑ≤ ┬⁹╕√∕╣∙╣─ ⌐≈™≡⁸◘ⱪꜝ▬♅▼כfi⌐⅔↑╢

─ ╩fiꜛ◦כꜙꜞ♁≥ ∆╢ ─ ⅛╠ ⅎ√ ╩ ⇔√⁹∕─

╩ 6.4-1⌐ ∆⁹ 
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6.4-1 ╩ ∫√ By IT ─  

   

1 
 

 
LCA  

 

2 
 

  

 

3 
 

  
 

 

4   

  

 

 

1 ─ ⌐╟╢  

⌐⅔↑╢ ⌐╟╢ ╩fiꜛ◦כꜙꜞ♁⁸│ ∆╢ ⌐

⅔™≡ ↕╣╢ (CO2⌂≥)─ ⌐╟∫≡ ─ ╖ ↑╩ ℮ ≢⁸

≤─ ⅜ ⇔⌐ↄ™ ╙№╢⅜⁸ ≈─ ≤⇔≡ ⌐ ∆╢⁸ ⌐

⅛╠─ ⌐╟╢ ≢№╢⁹ 

 

2 כ◑ꜟⱠ◄ה ⌐╟╢  

כ◑ꜟⱠ◄ה ⌐╟╢ ≢│⁸ ה ⌐⅔™≡◘ⱪꜝ▬♅▼

≢fiכ ↕╣╢ (CO2 ⌂≥)─ ⌐╟∫≡ ╖ ↑╩ ℮↓≤≢ ╩ ∆╢

≢№╢⁹ ◄Ⱡ ╩fiꜛ◦כꜙꜞ♁ה ∆╢ ≢ ╩ ∆╢ ∆⌂╦

∟ ─ ⌐ ∫√ ≢№╡⁸ ─ ╩ ⇔≡ ─ ⌐⅔↑╢

⌐ ∆╢ ╩ ╢↓≤⅜≢⅝╢ ≤⇔≡ ⌂ ≢№╢⁹ ⌐ CO2 ─

⌐ ╠⅛─ ⅜№╢ ⌐│⁸ ─ ╩ ↕∑╢≤™℮ ⌐ ↕╣╢

⅜⁸ ≢ ≤─ ⅜ ⇔≠╠™≤™℮ ⅜№╢⁹ 

 

3 fiꜛ◦כꜙꜞ♁ה ⌐╟╢  

fiꜛ◦כꜙꜞ♁ה ⌐╟╢ │⁸ ⌐╟╢ ≢⁸ ⌐╟

╢ ≢─ ≢№╢⁹↓─ ≢│⁸ fiꜛ◦כꜙꜞ♁ה ⌐⅔↑╢

⌐╟∫≡ ╩ ∆╢⁹ ╩ ≤⇔≡ ⅎ√ ─fiꜛ◦כꜙꜞ♁⁸│

╠⅛fiꜛ◦כꜙꜞ♁─⧵⁸│ ╠╣╢ ╩ ╢√╘⌐ ╩ ℮√╘⁸∕

─ ≤ ─ ⅜ ⌐ ⇔≡™╢≤─ ╛fiꜛ◦כꜙꜞ♁⁸╠⅛ ─
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⅜∕─ ╩ ⇔≡™╢≤ ⅎ╢↓≤⅜≢⅝⁸ ≢ ⇔╛∆™ ∞≤

╘╠╣╢⅛╠≢№╢⁹ 

6.4-1⌐ ∆╟℮⌐⁸ ⌐ ⅜ ∆╢ │ ⌐≤∫≡─ ≢№

╡⁸ ⅜ ℮ │∕─ ⌐ ∆╢ ≢№╢⁹ ─ │ ─

╛ ─ ⁸ ─ ⌐╟∫≡ ∆╢⅜⁸ ─ ─ ╙ ╘⁸

≤ ◙כꜚ ─ ≤⅜ ╡ ∫√ ⌐ ⌂ ⅜ ∆╢⁹

⇔√⅜∫≡∕─ ─ ⌐╟╢ ⅜ ≢⅛≈ ⅜ ≤ ╘╢⌂

╠┌⁸∕─ │ ∏⇔╙ ◄Ⱡ ∞↑≢│⌂™≤│ ⅎ⁸ ≤⇔≡

≢№╢≤─ ⅜ ≢№╢⁹ 

 

ᴜ

CO2ѹ ҧ̂қ͔Ι

̂қ͔Ι Њ ᴜ ◐

ᴜ
Green by IT CO2ѹ ҧ

̂қ͔Ι

⁸ḹ ֞ Њ

К ᴜ
̂қ

͔Ι К

͑ ζ

ζ

̝

 

╢↑⅔⌐☻ⱦכ◘ה 6.4-1 ─ ⅎ  

 

 ⌐╟╢  

⌐╟╢ ≤⇔≡⁸ fiꜛ◦כꜙꜞ♁ה ⌐ ╛⇔√ ⌐╟╢◖☻

♩╩ ≤⇔≡ ⅎ⁸ ─ ⌐╟╢ ─ ⅝↕⌐╟∫≡ ╩

∆╢ ≢№╢⁹↓─ ⌐╟∫≡⁸by IT⌐⅔↑╢ ≈─ ≤⇔≡ →╠╣╢♁ⱨ♩

⌐ ∆╢ ⌐ ⌂ ≤⇔≡⁸ ⌐ ∆╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹ 

 

─ 4 ≈─ ╩ ⌂ ⌐ ╩▫♦♃☻☻כ◔√╘│≡ ℮↓≤⌐

╟∫≡⁸ ⇔⁸∕─ ╩ ∆╢↓≤⌐╟∫≡⁸ ─ ╩ ℮

↓≤≤∆╢⁹╙∟╤╪ ⌐╙ │ ⇔⁸ ⅎ┌ ─☻ⱦכ◘ה

≤│ ⌂╢ ⌐╟∫≡ ∆╢ ╙ ⅎ╠╣╢⁹↓─ ⁸ ◄Ⱡ ∞↑

≢⌂ↄ◖☻♩♄►fi─ ╙ ≢⅝╢√╘⁸╟╡ ⌂ ⅜ ≤⌂╢⅜⁸ ≢
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─ ⌂╢ ─ ╖ ↑⌐│ ─ ─ ⅜ ≤⌂╡ ⅜ ↕╣√√

╘⁸ │≢▫♦♃☻☻כ◔─ ↕╣⌂⅛∫√⁹ 

 

6.4.2 ⱭכⱤ☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi─  

ⱭכⱤ꜠☻☻♩♇◒♁ꜞꜙכ◦ꜛfi─  

by IT─ ─ ╩ ℮⌐№√╡⁸2009 fiכꜞ◓ IT

⌐ ↕╣≡™╢by IT─♥כⱴ⅛╠ⱭכⱤכ꜠☻ ⌐ ╦╢ ╩ꜞ☻♩▪♇

ⱪ⇔√⁹∕─ ⅛╠⁸₈ ─ ₉⌐ ╦╠∏⁸₈ ⌐ ─ ╩ ╠∆↓≤

╩ ╩fi₉ꜛ◦כꜙꜞ♁√⇔≥ ⇔√⁹₈ ⌐ ─ ╩ ╠∆↓≤╩ ≤⇔

fi₉≤│₈ꜛ◦כꜙꜞ♁√ ─ ─ ⁸ ─ ⅜ ≢fi₉ꜛ◦כꜙꜞ♁√∫

│⌂™╙─╩ ∆ ╙∟╤╪⁸ ⌐⅔™≡╙ ─ │ ∂╢ ⁹ⱭכⱤכ☻♩♇◒

꜠☻─ ≤∕─ ⌐≈™≡│⁸ PFU⅜ ∆╢ⱭכⱤ☻♩♇◒꜠☻○ⱨ

▫☻◦☻♥ⱶ─ ╩ ⇔⁸ 6.4-2⁸ 6.4-3⌐ ∆≤⅔╡≤⌂∫≡™╢⁹ ∆╢

╛♁ⱨ♩─ ⌐⅔™≡│⁸ ┼─ⱥ▪ꜞfi◓ ⌂≥╩ ⌐⇔⌂⅜╠ ╩ ∫√⁹ 

ⱭכⱤ☻♩♇◒꜠☻○ⱨ▫☻─♁ꜞꜙכ◦ꜛfi⌐≈™≡│⁸ ─ 6.4-1⌐ ⇔√⁸by IT

─ ─ 1 ⅛╠ 4 ╕≢╩ ⇔≡ ─ ╩ ™⁸∕╣∙╣─

─ ╩ ℮⁹ 

 

 

6.4-2 ⱭכⱤ☻♩♇◒꜠☻○ⱨ▫☻─  

2009 fiכꜞ◓ IT  P202  
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6.4-3 ⱭכⱤ☻☻♩♇◒꜠☻○ⱨ▫☻─  

2009 fiכꜞ◓ IT  P202  

 

ⱭכⱤכ☻♩♇◒꜠☻─ CO2 ─ ⅎ  

ⱭכⱤ☻♩♇◒꜠☻○ⱨ▫☻─ ⌐ ⇔≡⁸ 6.4-3─ CO2 ꜛ◦כꜙꜞ♁⁸│

fi╩ ⇔√ ─ ─╖╩ ⇔≡ CO2─ ─ ╩ ∫√ ≢№╢⁹⇔

│fiꜛ◦כꜙꜞ♁─↓⁸⇔⅛ ⌐⅔↑╢ ─♩ⱨ♁ה ⌂≥╩ ⌐ ∆

╢ ⅜№╢⁹ⱭכⱤ☻♩♇◒꜠☻○ⱨ▫☻─♁ꜞꜙכ◦ꜛfi─ ⅛╠ ╕≢╩ ╘

√ CO2 ╩ ∆╢ │⁸ 6.4-4⌐ ∆╟℮⌐⁸ ╩fiꜛ◦כꜙꜞ♁⌐√ ∆╢

≢№╢₈☻♩♇◒₉≤ ╩fiꜛ◦כꜙꜞ♁≡⇔ ⇔≡™ↄ₈ⱨ꜡₉כ─ ╩

↑≡ ⅎ╢ ⅜№╢⁹ 

fiꜛ◦כꜙꜞ♁ ≢№╢☻♩♇◒│⁸ ─ ≢ ↕╣≡™√ ╩☻◐ꜗ♫

♃כ♦≡∫╟⌐ ∆╢↓≤≢⁸ ─ ╩ ∆╢☻Ɑכ☻╩ ≢⅝╢√╘⁸♁ꜞꜙ

fiꜛ◦כ ─ CO2 ─ ⌐ ∆╣┌⁸CO2 ╩ ∆╢↓≤⅜≢⅝

╩fiꜛ◦כꜙꜞ♁⁹╢ ∆╢ ≢№╢ⱨ꜡כꜙꜞ♁⁸│כ◦ꜛfi ≢│⁸1 ↔

≤⌐ √⌐ ╩ ∆╢☻Ɑכ☻⅜ ≤⌂╢⅜⁸ ♃כ♦╩ ∆╢↓≤⌐╟∫≡⁸

☻Ɑכ☻─ ╩ ⌐ ≢⅝╢⁹╟∫≡⁸ √⌐ ∆╢ ─ CO2

─ ⌐ ∆╣┌⁸ ─ ⌂ ─ CO2 ╩ ∆╢↓≤⅜≢⅝╢⁹╕

√ ⌐⅔™≡⁸ ─♩ⱨ♁ה ╩ ⇔√ ⁸ ╩fiꜛ◦כꜙꜞ♁⌐

⇔≡™ↄ ⌐⅔™≡∕─ ™ ⅎ⅜ ⌐ ⅎ╠╣╢√╘⁸↓─ ╙ ⇔√ CO2

─ ╩ ℮↓≤╙ ≢№╢⁹ 
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ᾚЊѼ ᾚЊ♥

ᾚЊѼ♥ CO2 ї Ẁ

ӓ
CO2ѹ ҧ

ͪἭ Ἥ

ѹ

ͪἭ
ⱳ

ӓ
Ṕқ
Ѱ

New

New

ᾚЊ♥ CO2 ї Ẁ

ӓ ᾚЊ♥ Ҳ ѝ
CO2ѹ ҧ

ᾚЊ1₴♥

ᾚЊ2₴♥

ᾚЊ3₴♥

ӓ

 

6.4-4 ⱭכⱤ꜠☻☻♩♇◒⌐⅔↑╢₈☻♩♇◒₉≤₈ⱨ꜡₉כ─ ⅎ  

 

ⱭכⱤכ☻♩♇◒꜠☻⌐⅔↑╢☻♩♇◒≤ⱨ꜡כ╩ ⇔√ ─ CO2 ─▬ⱷכ☺

╩ 6.4-5⌐ ∆⁹↓─◓ꜝⱨ│⁸♁ꜞꜙכ◦ꜛfi ⁸ ⌐ ⇔≡™ↄ ≢

∆╢ CO2─ ╩ ↕∑≡™∫√ ─ ≢ ⇔≡™╢⁹CO2 │⁸

⅜ ⌂╢↓≤⌐╟∫≡∕─ ⅜ ⅝ↄ ╦∫≡⇔╕℮√╘⁸ 6.4-5─◓ꜝⱨ│№ↄ╕

≢▬ⱷכꜙꜞ♁⁸⅜╢№≢☺כ◦ꜛfi ⌐⅔↑╢ CO2─ fiꜛ◦כꜙꜞ♁⁸│

⌐⅔™≡ ─♩ⱨ♁ה √⌂ ⅜ ⅎ╠╣╢√╘⁸ fiꜛ◦כꜙꜞ♁⌐

─╒℮⅜ ╟╡ ↄ⌂∫≡⇔╕℮ ⅜ fiꜛ◦כꜙꜞ♁⁸⇔⅛⇔⁹╢╣╠

⌐╟∫≡ⱨ꜡כ ⌐⅔↑╢ CO2 ⅜ fiꜛ◦כꜙꜞ♁⁸╘√╢╣↕

⅜ ⅎ╢↔≤⌐∕─ ⅜ ╣⁸ ─ ╩ ⅞√ ⌐ ─ CO2 ⅜ ↄ

⌂╢↓≤⅜ ↕╣╢⁹╕√⁸ ─♩ⱨ♁ה ⌐╟∫≡№╢ ─ ╩ ⅞√≤⅝

⌐ ─ CO2 ⅜ ∆╢↓≤╙ ⅎ╠╣╢√╘⁸ CO2⅜ ⇔≡™╢≤↓╤

⅜№╢⅜⁸ ⌡ ─╟℮⌂▬ⱷכꜙꜞ♁≢☺כ◦ꜛfi ─ ⅜ ╣╢─≢│⌂™⅛

≤ ⅎ╠╣╢⁹ 

↓─ 6.4-5 ⅛╠╦⅛╢╟℮⌐⁸ⱭכⱤ☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi─ ≢│⁸∕─

CO2 ─ │⁸ ⌐╟∫≡ ⅝ↄ ⌂╢ ⅜№╡⁸≥╣╒≥ ⅜ ⇔

√ ╩ ╢⅛⌐╟∫≡∕─ ⌐ ™⅜ ╠╣╢√╘⁸ ⅜ ≢№╢⁹ 
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C
O

2
ї

ᾚЊ♥ ₴

ᾚЊѼ ᾚЊ♥

 

fiꜛ◦כꜙꜞ♁ 6.4-5 ⌐⅔↑╢ CO2 ( ) 

 

─ ⌐╟╢  

1 CO2 ≤∕─  

⌐⅔↑╢ ⌐╟╢ ∆╢⌐№√╡⁸ ⌐⅔↑╢ⱥ▪ꜞfi◓⌐

╟∫≡ CO2─ ─ ╩♃כ♦⌂ ╢↓≤⅜≢⅝√√╘⁸↓─ⱥ▪ꜞfi◓ ╩

⇔⁸ ╩ CO2≤⇔≡ ╩ ∫√⁹ 6.4-3 fiꜛ◦כꜙꜞ♁╢↑⅔⌐ ─

CO2 ─℮∟⁸₈ITהⱠ♇♩꞉כ◒ ⁸NW ₉≤₈NW ♃כ♦ ₉⌐

∆╢ ≤∕─ CO2 ─ⱥ▪ꜞfi◓ ╩ 6.4-2≤ 6.4-3⌐ ⇔⁸↓─ ╩

fiꜛ◦כꜙꜞ♁√⇔ ─ CO2 ╩ 6.4-6⌐ ∆⁹ 

 

6.4-2 ⌐⅔↑╢ ITהNW ─ CO2  

   

 75.0%  

 24.7%  

PC 0.3%  

 

6.4-3 ⌐⅔↑╢ NW♦כ♃ ─ CO2  

   
 50.0%  
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Ᵽќכ◘ 50.0% ♫ꜗ◐☻ PC 
 

16% 13%

84%

38%

8.0%
3.0%

0%

20%

40%

60%

80%

100%

120%

ᾚЊѼ ᾚЊ♥

C
O

2
Ҋ
ֻ

̓

IT NW ᶅ Ҙ NW ͬ

6.0%

2.0% 0.024%

1.5%

1.5%

PC
ἧ

NW ͬ

IT NW
ᶅ

 

fiꜛ◦כꜙꜞ♁ 6.4-6 ⌐⅔↑╢ CO2  

 

2  

⌐╟╢ fiꜛ◦כꜙꜞ♁⁸│≢ ⌐ ⇔≡™╢ ⌐ ⇔≡ ╩

fiꜛ◦כꜙꜞ♁⁸╘√╢∆ ⌐⅔↑╢ CO2 ⌐ ⇔≡ CO2 ─ ╩

∆╢⁹╟∫≡⁸ ⁸│≢☻כ◔─ ⌐⅔↑╢ CO2 ≢№╢⁸₈ITהNW

₉≤₈NW♦כ♃ ₉⌐ ∆╢ ⌐╟∫≡ ╩ ∆╢⁹ 

6.4-4⌂╠┘⌐ 6.4-7⌐│⁸ⱥ▪ꜞfi◓ ╩ ⇔√⁸ ─ CO2 ╩╕

≤╘√⁹ 

 

6.4-4 CO2 ⌐⅔↑╢ ─  

    
CO2  

 
  

100%   

IT NW   

  9.68% 54.5% 
  3.19% 18.0% 

PC  0.0387% 0.22% 

NW   
  2.42% 13.6% 

  2.42% 13.6% 
  17.7% 100.0% 
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54.5%
18.0%

0.22%

13.6%

13.6%

PC ἧ

 

6.4-7 CO2 ─  

 

↓─ ╩ ⱪ꜠▬ꜘכ⌐ ∆╢⁹ⱪ꜠▬ꜘכ─ ╡ ≡╩ ╘≡⁸ ╩ ∫√

╩ 6.4-5≤ 6.4-8⌐ ∆⁹IT ─ⱪ꜠▬ꜘכ⌐≈™≡│∕╣∙╣─ ╩ ⇔√

ⱷכ◌╩ ⇔⁸Ⱡ♇♩꞉כ◒ ⌐⅔↑╢ⱪ꜠▬ꜘכ│↓─◦☻♥ⱶ╩ ⇔√ⱪ꜠▬

⌐כꜘ ↕╣╢═⅝≢№╢≤ ⅎ♁ⱨ♩ⱷכ◌┼≤ ⇔≡™╢⁹↓─╟℮⌐⇔≡⁸

≢─ ⌐╟∫≡ ╩ ∆╢↓≤⅜≢⅝╢⁹ ⌐≈™≡│⁸

≢─ │⁸ ╩ ⅜Ᵽכ◘╢™≡∫ ⅝ↄ ╩ כ◘⁸╘√╢™≡╘

Ᵽⱷכ◌כ┼─ ⅜ ↄ ↕╣≡™╢↓≤⅜╦⅛╢⁹↓─ⱷכ◌ ≢─

│⁸↓─ ≢ ⅜ ↕╣≡™╢─≢│⌂ↄ⁸∕╣∙╣─ⱷכ◌ ⅛╠ of IT⌐⅔↑

╢ ⌂≥╩ ™≡⁸↕╠⌐ ⇔√ⱪ꜠▬ꜘכ┼ ↕╣╢═⅝≢№╢⅜⁸ ─

⌐≈™≡│↓─ ≢≤≥╘╢⁹ 

 

6.4-5 ⱪ꜠▬ꜘכ┼─  

      
    54.5%  
    18.0%  

PC  PC   0.218%  
    

  
27.3%  

  
  100.0%  
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54.5%
18.0%

0.218%

27.3%

PC

 

6.4-8 ⱪ꜠▬ꜘכ┼─  

 

כ◑ꜟⱠ◄ה ⌐╟╢  

כ◑ꜟⱠ◄ה ⌐╟╢ ⌐≈™≡│⁸ ─ ⁸ ╛♁ⱨ♩

⌐⅔↑╢ ⅜ ╠╣⌂⅛∫√√╘⁸ ─ CO2 ⌐⅔↑╢ ⅛╠ ╩ ℮⁹

─כ◑ꜟⱠ◄ה ⌐╟╢ │ CO2⌐ ⇔√ ≢ ⇔⁸∕─ ⌐╟∫≡

─ ╩ ℮⁹ 

 

1 ⌐⅔↑╢ CO2 ─  

ⱨ▼כ☼⌐⅔↑╢☻♩♇◒ ─ ─ ╩ 6.4-6 9⌐ ∆⁹CO2

⌐⅔↑╢ ╩♃כ♦⌂ ∆╢↓≤⅜≢⅝⌂⅛∫√√╘⁸ ╩ ⇔√

≢№╢↓≤⌐ ⅜ ╩fiꜛ◦כꜙꜞ♁⁹╢№≢ ∆╢√╘⌐ ≤↕╣╢ ⌐≈

™≡│⁸ 6.4-6─≤⅔╡≢№╢⁹ ⌐⅔↑╢ CO2 ─ ⌐≈™≡│⁸ 6.4-7

⌐ ∆╟℮⌂ ╩ ⱨכꜞ◖◄⁸≡™ ꜝⱬꜟ⅛╠ ⌐⅔↑╢ ⅛╠

⌐ ↕╣√◄Ⱡꜟ◑כ╩ ⇔⁸ ⌐כ◑ꜟⱠ◄ה ∆╢ CO2 ╩ ⇔

≡ ╩ Ᵽ⌐≈™≡│⁸כ◘⁸♫ꜗ◐☻⁸⇔⅛⇔⁹√∫ ─ ─ ה ─◄

Ⱡꜟ◑כ♦כ♃╩ ∆╢↓≤⅜≢⅝⌂⅛∫√√╘⁸∕╣∙╣⁸☻◐ꜗ♫ ≈⅝ⱪꜞfi

≥כ♃ ♃꞉כⱤ♁◖fi─♦כ♃╩ ⇔⁸ ∆╢↓≤⌐╟∫≡ CO2 ╩

⇔√⁹ 

╕√⁸♁ⱨ♩ ─ ─ ─ ⌐≈™≡│⁸ ╩ 1 8 ≤

⇔≡ ≢ 260 ─ ╩ ⇔≡™╢⁹ ⌐≈™≡│ 6.4-8─╟℮⌂ ╩

│≡™≈⌐Ᵽכ◘⁸⇔ ╩ ⇔⁸☻◐ꜗ♫─ │ ⌐☻◐ꜗfi⅜

⌂ ⅛╠ ╩ ⇔≡™╢⁹Ɽ♁◖fi⌐≈™≡│ ╩♃כ♦ ∆╢

╩ ⇔⁸↓─ ╩ⱭכⱤ☻☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi⌐ ∆╢Ɽ♁◖fi─

≤⇔≡⁸↓─ ─ ⌐⅔↑╢ CO2╩ ⇔≡™╢⁹ 



 

300 

♁ⱨ♩ ⌐≈™≡│⁸ 6.4-9─╟℮⌂ ╩ ⇔√⁹↓─ ≤ ⇔√

№√╡─ ╩ ™≡ ה ⌐⅔↑╢ ╩ ⇔⁸○ⱨ▫☻ ⌐⅔

↑╢ CO2 ╩ ↑ ╦∑╢↓≤⌐╟∫≡ CO2 ─ ╩ ∫√⁹ 

 

fiꜛ◦כꜙꜞ♁ 6.4-6 ⌐⅔™≡ ╩ ─  

 ⱷכ◌   kg  W 

 Ᵽ  PRIMERGY TX300 S6 42.6 220כ◘

☻◐ꜗ♫ PFU ScanSnap 3.0 35 

Ɽ♁◖fi ◄ⱪ♁fi♄▬꜠◒♩ Endeavor AT971 6.8 45 

 

6.4-7 ─ CO2 ─ ─ⱨכꜞ◖◄≥  

           kg  ID  

 
PC

  
  
  

EndeavorPro4500  2008  42.6  BJ- 08- 083  

 
  

  PIXUS MP630  2008  3.0  AD- 08- 095  

    
  
  

Endeavor AT971  2009  6.8  BJ- 09- 098  

 

6.4-8 ─  

  

 /  2080 

 /  1667 

 

( ) 
/( ) 20 

 

6.4-9 ⌂╠┘ⱨ▼כ☼⌐⅔↑╢ ─  

    /  

 5 30 

 50 30 
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2 CO2 ≤ⱪ꜠▬ꜘכ┼─  

fiꜛ◦כꜙꜞ♁─ ─√╘⌐◘ⱪꜝ▬♅▼כfi≢ ∆╢ CO2│⁸IT

⌐ ⇔√ CO2≤♁ⱨ♩─ ה ╩ ∫√ ⌐ ⇔√ CO2╩ ∆╢⁹╕√ ─

─ ↕╩ ∆╢√╘⁸ ⌐≈™≡│⁸ ─ 1 №√╡─ CO2

╩ ⇔≡™╢⁹ ⌐ Ɽ♁◖fi⌐≈™≡│⁸♁ꜞꜙכ◦ꜛfi⌐ ∆╢ ╩

⇔≡⁸ ⌐ ∆╢ ⌐╟∫≡ ╖ ↑╩ ∫≡ ─ CO2╩ ⇔≡™

╢⁹ IT ⌂╠┘⌐♁ⱨ♩ ⌐⅔↑╢ CO2 ╩ 6.4-10⌐ ∆⁹ 

 

♩ⱨ♁ה 6.4-10 ⌐ ∆╢ CO2 

   
CO2 

kg- CO2 

 5 1  1.25E+01 

 5 5  3.92E+00 

 4 200  2.59E+01 

 5  1.15E+02 

  1.57E+02 

 

6.4-10─ CO2 ⅛╠⁸∕─ ⌐╟∫≡ ⱪ꜠▬ꜘכ┼ ─ ╩ ℮⁹

ⱪ꜠▬ꜘ⁸│כ ≢─ ⌐╟╢ ≤ ⌐⁸IT ⌐≈™≡│∕─ ╩

⇔√ⱷכ◌┼ ⇔⁸♁ⱨ♩⌐≈™≡│♁ⱨ♩ⱷכ◌┼≤ ╩ ╡ ≡╢↓≤≤

∆╢≤⁸∕─ │ 6.4-11⌂╠┘⌐ 6.4-9─╟℮⌐ ∆╢↓≤⅜≢⅝╢⁹↓─

⅛╠⁸ ─ ↄ⅜♁ⱨ♩ⱷכ◌┼ ↕╣╢↓≤⅜╦⅛╡⁸ ⌐≈™≡│⁸

⅜ ™Ɽ♁◖fi⅜ ╩ ⇔√ ≢╙ ™ ╩ ╢ ≤⌂∫√⁹╕√↓

─ ⌐⅔™≡╙⁸ ─ ⱷ⁸╠⅛כ◌כ↕╠⌐ ↕╣√ ─ⱪ꜠▬

≥┼כꜘ ↕╣╢↓≤⅜ ≢№╢⅜⁸ │↓─ ╕≢⌐≤≥╘√ ≤⇔

≡ ∆╢⁹ 

 

6.4-11 ⱪ꜠▬ꜘכ┼─  

   
  7.97% 

  2.49% 

 PC  16.5% 

  73.1% 

 100.0% 
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7.970%

2.49%

16.50%

73.10%

PC

 

6.4-9 ⱪ꜠▬ꜘכ┼─  

 

fiꜛ◦כꜙꜞ♁ה ⌐╟╢  

1 ⌐╟╢ ─  

fiꜛ◦כꜙꜞ♁ ⌐╟╢ ╩fiꜛ◦כꜙꜞ♁⁸│≢ ∆╢√╘⌐ ⌂

─♩ⱨ♁ה ⌐╟∫≡ ╩ fiꜛ◦כꜙꜞ♁℮⁹ ⌐ ≢№∫√ ─

⌐╟∫≡ ╩ ∫√ ⌐⁸↕╠⌐ ⌐ ╩ ℮√╘⁸ │⁸

⅜ ╢№≢♃כ♦√⇔ ╩ ⇔√ ╩ ⇔√⁹ │⁸

╩ ≢ 190 ─ ≢ ⇔⁸ ⌐⅔™≡ ⌐ ╦╣√

─☻ⱦכ◘ה ╩ ≈─ ⌐ ⇔√ ≢№╢⁹ 

─ ─ ⌐≈™≡│ ∆╢⅜⁸ │⁸ ⌐⅔↑╢

╩ ⇔≡ ─ ─ⱪ꜠▬ꜘכ┼─ ╩ ∫√⁹ │⁸ 6.4-10

─ ─╟℮⌂ ⌐╟∫≡ ↕╣≡™╢⁹↓─ ─ ⌐ ∆╢≤⁸↓╣│ כ◘ה

ⱦ☻─ ╩ ⇔≡⅔╡⁸ ─ │⁸ ╠─ ≢ ⇔√ ≢№╢

⌐ ⅎ≡⁸ ─ ╡╛─☻ⱦכ◘ה ╡≢№╢ ┼─ ⌂

≥─ ╩ ╘√ ≢ ↕╣≡™╢⁹╕√⁸ ⌐│ ─☻ⱦכ◘ה ╩

⇔≡⅔╡ ≢─ ≤ ┼─ ╩ ⇔≡™╢⁹ ╠─ ┼─

│ ≢№╢⅜ ה ┼─ │ ╩ ⅎ√ ≤⌂∫≡™╢⁹↓─

╩ ™╢↓≤⌐╟∫≡⁸№╢ ⌐╟∫≡ ⌐ 1 ≈─ ⅜☻ⱦכ◘ה

↕╣√ ⌐⁸∕─ ⌐ ⇔√ ─ ╩ ╢↓≤⅜≢⅝⁸↓─ ⌐╟

∫≡ ↕╣√ ─☻ⱦכ◘ה ╩∕─ ─ⱪ꜠▬ꜘכ⌐ ≤ ⅎ╠╣╢

√╘⁸ ⌐⅔↑╢ ⌐ ⇔√⁹ 
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ʴ

A B

ʴ
Њ

A 30 150 120 300

B 60 250 190 500

̂қ͔Ι 210 100

300 500

(Ӵ̬:ϤЛ)

ׄ

ׄ Ṹ

̀ ʴ Њ ̂қ͔Ι

̀ ʴ Њ ̀ Њ ᾍ
̂қ͔Ι ̔ Ҳ ͔Ι ᾍ ͔

̀ Ṹ Ṹ (B to B Ṹ)

Ṹ ᾍ Ṹ (B to C Ṹ)

̀ Ṹ Ṹ

 

6.4-10 ⌐⅔↑╢ ( ) 

 

─╟℮⌂ ─ⱨ꜡כ╩ 6.4-11 ⌐ ∆⁹ ─≤⅔╡⁸ │ ⌐╟╢

⌐ ╠∏⁸∕─ ─ ╩∕─ ∆╢↓≤⌐╟∫≡ ∆╢↓≤╙ ⅎ╠╣╢⁹

⇔√⅜∫≡⁸↓↓≢│↓─ⱨ꜡כ╩ ™≡ ⱪ꜠▬ꜘכ┼─ ╩ ℮⅜⁸↓─

│№ↄ╕≢∆═≡─ ╩ ⌐╟∫≡ ∆╢↓≤╩ ≤⇔√ ≢№╢↓≤⌐

⅜ ≢№╢⁹ 

 

ᶅ ̀

ᾚЊ ᾚЊ

ᾚЊ ↓ ʝ ѝ

˘ ѝ

̀

 

fiꜛ◦כꜙꜞ♁ה 6.4-11 ⌐╟╢ ─ⱨ꜡כ 
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2 ⱭכⱤ☻☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi ─  

ⱭכⱤ☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi ⌐⅔™≡ ⌂ ≤♁ⱨ♩─ ⌐≈™≡

∆⁹ ─♃כ♦─ ⌐≈™≡│⁸ ⱱכⱶⱭכ☺ ─ ╩ ⇔≡™╢⁹(∆═≡

2011 1 11 ─ ≢№╢⁹) 

 

ч  ♩ⱨ♁ה

⌐ ∆╢ ≤⇔≡☻◐ꜗ♫⅜ ⅎ╠╣⁸♁ⱨ♩⌐≈™≡│ √⌐ ∆╢↓≤

╩ ∆╢⁹ ∆╢ ╛♁ⱨ♩─ꜝ▬☿fi☻ ⌐≈™≡│⁸ 6.4-10 ╩ ⇔ ╩

∫√⁹ ─ ≤ │ 6.4-12 14⌐ ∆≤⅔╡≢№╢⁹ 6.4-14─♁ⱨ♩►◄

♩ⱦ☻⌐≈™≡│⁸♁ⱨכ◘▪ ─ ℮™≥♩כⱦ☻≤⌂∫≡⅔╡◘ⱳכ◘─ ≢

ⅎ╢↓≤≤∆╢⁹◘ⱳכ♩─ │⁸ ≢─ ≤⌂∫≡™╢⁹ 

 

6.4-12 ☻◐ꜗ♫≤  ( 5 ) 

http://www.pfu.fujitsu.com/direct/scanner/detail_s1500.html 

     

ScanSnap S1500 49,800 5 249,000 

 249,000 

 

 

6.4-13 ♁ⱨ♩≤∕─  ( 5 ) 

http://www.pfu.fujitsu.com/raku2library/client/spec.html 

      

 10  262,000 1 262,000 10 

 50  525,000 4 2,100,000 200 

  2,362,500 210 

 

6.4-14 ◘ⱳכ♩≤  

http://www.pfu.fujitsu.com/raku2library/client/spec.html  

    /   
   

   
37,800  
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ш  ♩ⱨ♁ה

⌐ ∆╢ ─╖≢│⌂ↄ⁸ ─ fiꜛ◦כꜙꜞ♁╙ ⌐ ∆╢√╘⌐

√⌂ ≢ ∆╢√╘⁸By IT─ ⌐⅔↑╢ ≤ ⅎ≡╟™⁹∕↓≢⁸∆≢

⌐ ↕╣≡™╢ ─ ─ ⌐≈™≡ ∆⁹ 

╕∏⁸ ≢ ↕╣≡™╢≤ ⅎ╠╣╢ ─Ᵽ≤Ɽ♁◖fiכ◘⁸≡⇔≥ ≤

─ ╩ 6.4-15≤ 6.4-16⌐ ∆⁹ 

 

≥Ᵽכ◘ 6.4-15  ( 5 ) 

http://primeserver.fujitsu.com/primergy/catalog/tx300s6/ 

         
PRIMERGY TX300 S6  460,000  1  460,000  

 

6.4-16 Ɽ♁◖fi≤  ( 4 ) 

http://shop.epson.jp/pc/at971/ 

         
Endeavor AT971  40,000  200  800,000  

  800,000  
 

─ ⌐⅔↑╢ ≤⇔≡│⁸ ⌂ ≤∕─ ╩ ∆╢⁹ ⅎ┌⁸

≥∟╠─ ╙ ⇔≡∆≢⌐ 2 ⅜ ⇔≡™╢ Ᵽ⌐≈™≡│⁸כ◘⁸ ⅜ 5

─℮∟ 2 ∆≢⌐ ─Ᵽכ◘≡∫╟⁹╢⌂⌐≥↓╢™≡⇔ 2 ─ │⁸ 

 

460,0000 × 3/5 = 276,000( )      

 

≤⌂╢⁹ ⌐Ɽ♁◖fi│ ⅜ 4 ≢№╢√╘⁸Ɽ♁◖fi─ 2 ─ │⁸ 

 

800,0000 × 2/4 = 400,000( )      

 

≤⌂╡⁸↓─╟℮⌐ ─ ⌐ ∆╢ ╩ ⇔≡ ─ ╩ ℮⁹ 

 

 

3 ⱪ꜠▬ꜘכ┼─ ─  

ч ⌐╟╢  

fiꜛ◦כꜙꜞ♁ ⌐⅔↑╢ ─ ╛ ─ ┼─ ╩ ⇔≡⁸╕∏

─♩ⱨ♁ה ⌐╟∫≡⁸ ╩ ⇔√ ╩ 6.4-12≤ 6.4-13⌐ ∆⁹ 
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6.4-12 fiꜛ◦כꜙꜞ♁⁸│ ⅛╠ ╕≢⌐ ⇔√ ─ ╩ ╖ →╢

↓≤⌐╟∫≡ ╩ ⇔√ ≢№╡⁸◘ⱳכ♩ ⅜ 1 ↔≤⌐ ↕╣≡™╢↓

≤│╙∟╤╪⁸Ɽ♁◖fi⁸◘כⱣ⌐≈™≡╙ ╩ ⇔⁸∕╣∙╣ 3 ⁸4 ⌐

√⌂ ⌐ ∆╢↓≤╩ ⇔√ ≤⌂∫≡™╢⁹ 

 

0

20

40

60

80

100

1 2 3 4 5
ᾚЊ♥ ₴ ₴

ᾚ
Њ

͔
Ҋ
ֻ

%

ᶅ

П Њ П Њ

 

6.4-12 ─ ╩ ⇔√ ⌐╟╢ ─  

 

6.4-13 │ ╒≥─◘ⱳכ♩╛ ─ ⌂≥─ ↕╩ ∆╢ ≤⇔≡⁸

⌐≈™≡ 1 №√╡─ ╩ ⇔⁸∕─ ⌐╟∫≡ ⇔√ ≢№╢⁹

│⁸ 6.4-12 6.5-16⌐ ⇔√ ╩ ⇔⁸◘ⱳ⁸│≡™≈⌐♩כ ─ ≢№

╢√╘⁸1 ─◘ⱳכ♩ ╩ ⇔≡™╢⁹ 

7%

13%

11%

64%

5%

 

6.4-13 1 ⌐╟╢ ─  

 



 

307 

ш ⌐╟╢  

─╟℮⌂ ⅛╠⁸↕╠⌐ ⇔√ⱪ꜠▬ꜘכ┼≤ ∆╢ ≤⇔≡⁸

╩ ™√ ╩ ∫√⁹ ╩ ℮ fiꜛ◦כꜙꜞ♁∏╕⁸⌐ ⌐ ⌂

≤ ⌐⅔↑╢ 190─ ≤─ ╩ ⅎ╢ ⅜№╢⅜⁸ │ 6.4-17

─╟℮⌐ ↕∑√⁹◘ⱳ⁸│≡™≈⌐♩כ♁ⱨ♩►▼▪ ─◘ⱳכ♩≢№╢√╘

⌐☻ⱦכ◘ ↕∑≡™╢⁹ 

 

6.4-17 ≤ ⌐⅔↑╢ ≤─  

  

  

  

  

  

  

 

≤ ≤─ ≤⌂∫√ 3 ≈─ ⌐≈™≡⁸∕─ ─ ≤─

╩ ⌐╟∫≡ ≡™ↄ⁹ ─ ╩ ⇔√ ╩⁸ ─ ≤

─ ≢ ⇔√╙─⅜ ≢№╢⁹↓─ ⌐⅔↑╢ 3 ≈─ ─ ╩

⇔√╙─⅜ 6.4-14≢№╢⁹↓─ 6.4-14│⁸ 190 ≤─ ╩∆═≡ ∆↓≤│♦

⅜♃כ ≤⌂╢√╘ ↑⁸ ─ ─ 90Ɽכ☿fi♩╩ ╘╢ ─╖╩Ⱨ♇◒▪♇

ⱪ⇔√ ≤⌂∫≡⅔╡⁸∕─ ─ │∕─ ─ ≢ ⇔≡ ⇔≡™╢↓≤⌐ ↕

╣√™⁹╕√ ─ │⁸∕─ ≢ ⇔√ ≢№╢≤ ⅎ╠╣╢√╘⁸

∕─ ─ⱪ꜠▬ꜘכ┼─ ⌐≈™≡│⁸ │ ─ ≤ ∆╢↓≤≤∆

╢⁹( ⅎ┌⁸ ≢☻ⱦכ◘ ⇔√ │⁸ ─☻ⱦכ◘ ⌐ ╘╢≤™℮

↓≤≢№╢⁹) 
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%

 

6.4-14 ⌐⅔↑╢ ─  

 

⌐⅔↑╢ ⌐╟∫≡⁸ ╩ ⌐ⱪ꜠▬ꜘכ⌐ ⇔√

╩⁸ 6.4-15⌂╠┘⌐ 6.4-16⌐ ∆⁹ 6.4-15⌐≈™≡│⁸ 6.4-12─ ╩

⌐╟∫≡ ⇔√╙─⁸ 6.4-16⌐≈™≡│⁸ 6.4-13─ ╩

⌐╟∫≡ ⇔√ ╩ ⇔≡™╢⁹↓─ │⁸∆═≡─ ⌐♩ⱨ♁ה

≈™≡ ⌐╟∫≡ ↕╣√ ≢│№╢⅜⁸↓─╟℮⌐ ⌐╟╢ │

≤ ╖ ╦∑╢↓≤⌐╟∫≡⁸∕─ ⌐ ╦╠∏└≤╕∏ ╩ ∆╢↓≤⅜≢⅝

╢⁹ ─ ⌐≈™≡│⁸♁ⱨ♩ ─ ≢№╢ ⌐☻ⱦכ◘ ∆╢ ⅜

⌐ ↄ⌂∫≡™╢↓≤⅜╦⅛╢⁹╕√∕─ ╙≡™≈⌐☻ⱦכ◘ ™ ⅜

↕╣≡™╢⅜⁸ ─☻ⱦכ◘ ⌐│ ─ ⅜ ╕╣≡™╢√╘⁸♁ⱨ♩

⌐⅔↑╢ⱴfiⱤ꞉כ─ ⅜♁ⱨ♩ ─ ≤⇔≡ ↕╣√ ≢№╢≤ ⅎ╠

╣╢⁹╕√↓─ ⌐⅔™≡│⁸ ♩ⱨ♁ה ≤│ ⅜ ↕™≤ ⅎ╠╣╢

╙ ╘√ ™ ⌐ ⇔≡ ⅜ ↕╣≡™╢≤↓╤⌐╙ ⅜№╢⁹ 
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6.4-15 ⌐╟╢ⱪ꜠▬ꜘכ┼─  

 

9.6 

49.6 

ᴜ Ҳ ӭᾚ̱ ἧ ᶥ

ὤ Ҙ

˗ҵ ᶅ

ⅎף

̔ К ԄṸ

ӽѱ ᴜ

̀ ἧ ᴜ ̀ ᾍ˗

̀ ι ᴜ ̀ ӓἶ ᴜ

̀ ᴜ ʥҲ ̎˺֗

ͬ Ḹ

ὤ ὖ Ҳ ϑ Ἤ ḸѰ̸

ἧ ֿ̂ι ̀

 

6.4-16 1 ⌐⅔↑╢ ⌐╟╢ⱪ꜠▬ꜘכ┼─  

 

⌐╟╢  

1 ─  

⌐╟╢ ≢│⁸ ╩ ⌐ fiꜛ◦כꜙꜞ♁⌐℮╟√═ ⌐⅔↑╢
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⅛╠ ╠╣╢ ≤⇔≡ ⅎ⁸∕─ ⌐╟∫≡ ─ ╩ ℮⁹╟∫≡⁸♁ꜞꜙ

fiꜛ◦כ ⌐⅔↑╢ ─ │⁸ ─ (4.5-3)─╟℮⌐⁸ ╩ ∆╢⁹ 

 

[ ]   ×       

 

│⁸ ⌐⅔↑╢ ⅛╠⁸ ה №√╡─ ╩ ⇔≡

≤ ∆╢⁹( ה ⌐ ⇔√ ╩ ∆⁹) ─ ⅛╠∕─ ─

╩ ╢↓≤⅜≢⅝╢≤ ⅎ╠╣⁸ ⌐ ∆╢ ╖ ↑╩ ℮↓≤⅜ ≤⌂╢⁹ 

↓─ │⁸ ─ ה ⌐ ⌐≥╙╩♃כ♦╢∆ ⇔√⁹ │⁸

╩fiꜛ◦כꜙꜞ♁─ ⇔√ ⌐ ⇔√ ה ╩ ∆⁹ │⁸

╩ [ / ]⁸ ╩ [ ]≤⇔≡ ⇔√⁹ 

⁸ ─ 16 ה   (http://www.stat.go.jp/data/nihon/16.htm) 

≤ ╩ ⌐ ⁹  

 

─ⱭכⱤ☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi─ ⌐ ⇔√≤ ↕╣╢ⱪ꜠▬ꜘכ≤

∕─ ╩ ⇔√ ╩ 6.4-18 ⌐ ∆⁹ ⌐ ⇔√ ─ ╕√│

≢ ⇔√╙─⅜ ─ ≤⌂╢⁹ 

 

6.4-18 ∆╢ ⱪ꜠▬ꜘכ≤  

      
  

  

   

  

  

   

   

  

  
  

 

   

 

( )  

  
  
  

  
 

  
          /   /   

  
  

 
 

 

157  23  377  1,076  5,600  2,593  20,741  

   162  21  293  549  4,065  1,851  14,809  
   157  16  350  1,071  5,271  2,539  20,312  

   174 
 

23 
 305  613  4,273  1,808  14,460  

   166  21  379  1,063  5,611  2,500  20,004  
   162 

 
25 

 313  874  4,630  2,063  16,506  
   164 

 
22 

 319  908  4,736  2,122  16,975  
  

   177  36  338  355  4,411  1,726  13,806  

   163 
 

25 
 333  1,017  5,013  2,222  17,777  
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2 ⱪ꜠▬ꜘכ┼─ ─  

⇔√ ⌐╟∫≡⁸ ⌐╟╢ ─ ╩ ℮⁹ ⌐≈™≡│

╩♃כ♦ fiꜛ◦כꜙꜞ♁⁸⅜√⅝≢⅜≥↓╢∆ ⌐⅔↑╢ ⌐ ⇔≡│

╩♃כ♦ ∆╢↓≤⅜ ≢№╢√╘⁸↓∟╠╙ CO2─ ≤ ⌐ ╩

⇔√⁹╟∫≡⁸↓─ ─ ⌐╟∫≡ ─ ╙ ∆╢↓≤⌐ ↕╣

√™⁹ 6.4-19 ⌐ ⇔√ ╩ ⇔⁸↓─ ⌐╟╢ ⅛╠⁸∕─ ⅛╠

─ ╩ ∫√ ╩ 6.4-17 ⌐ ∆⁹⇔⅛⇔⁸ ⌐≈™≡│ ↔≤─

╩ fiꜛ◦כꜙꜞ♁⁸╘√╢™≡⇔ ─ ⌐╟∫≡∕─ ⅜ ⌂╢⁹

6.4-17│ ─ ─ ╩ fiꜛ◦כꜙꜞ♁⁸╡⅔≡⇔ ─ ╩ ⇔√

│ 6.4-18 ─╟℮⌐⌂╢⁹↓─╟℮⌐⁸ ⌐╟∫≡╙ ╩ ∆╢↓≤⅜

≢№╢⁹ 

─ ⌐≈™≡│⁸♁ⱨ♩ ─ ⌐ ∆╢ ╩ ⇔⁸ ⌐≈™

─⧵∏╠⌂╖─fiꜛ◦כꜙꜞ♁─↓│≡ ─ ⌐╙ ≢⅝╢≤⇔≡⁸∕─ ─Ᵽ

ꜝfi☻╩ ⅎ√√╘⁸ ─ ⌐⅔↑╢ ╩ ⇔√ │⁸↓─ ╙ ⅝

ↄ ╦∫≡ↄ╢↓≤⅜ ⅎ╠╣╢⁹ 

 

6.4-19 ⱪ꜠▬ꜘכ─  

      

 

  

  

  
  

  

( )  

/         

  ( )   20,741  30  622,222  38.5  

  ( )   14,809  30  444,262  27.5  

  ( )   20,312  1  20,312  1.3  

  ( )   14,460  1  14,460  0.9  

  ( )   20,004  10  200,036  12.4  

  ( )   16,506  10  165,062  10.2  

  ( )   16,975  1  16,975  1.1  

  
  

  
13,806  1  13,806  0.9  

    20,741  1  20,741  1.3  

    20,741  3  62,222  3.9  

  ( )   17,777  2/   35,553  2.2  

  ( )   20,741  5/   103,704  6.4  

  1,615,652  100.0  
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6.4-17 ─⅔↑╢ ─  
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6.4-18 ⌐╟╢ ─  
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6.4.3 ─  

⌐╟╢ ─  

─ 4 ⌐╟╢ⱪ꜠▬ꜘכ┼─ ╩ 6.4-19⌐╕≤╘√⁹↓─ ╩

∆╢≤⁸(a)─ ⌐⅔↑╢ ⌐╟╢ ╩ ⅝⁸ⱪ꜠▬ꜘכ─ ⌐

─ ™⅜№╢╙──⁸♁ⱨ♩ ─ⱪ꜠▬ꜘכ┼ ⅝⌂ ⅜ ↕╣≡™╢↓≤⅜

╦⅛╢⁹by IT─♁ꜞꜙכ◦ꜛfi╩ ∆╢ ≤⇔≡⁸♁ⱨ♩ה◦☻♥ⱶ ⌐ ∆╢

⅜ ↄ⌂╢↓≤⅜ ↕╣≡™√√╘⁸(b) (d)⌐≈™≡│ ⌡ ⅜≢⅝╢ ≤

⌂∫√⁹⇔⅛⇔⁸ ⌐╟╢ ─ ≢│⁸ ⅜ ≢⅝⌂⅛∫√√╘⌐ ╩

™╢↓≤⅜ ↄ№∫√⁹╟∫≡⁸ ╩♃כ♦─ ⇔√ ≢│⁸↓─ ╙

⅝ↄ ╦╢↓≤⅜ ⅎ╠╣╢√╘ ⅜ ≢№╢⁹╕√⁸∆═≡─ ⌐≈™≡│⁸

∕─ ─ ⅜ ⅝ↄ ⌂╢√╘⁸∕─ ∞↑≢│⌂ↄ⁸ ⌐ ∆╢ ⅎ ╩

⌐ ∆╢ ⅜№╢⁹ 

54.5%
18.0%

0.22%

13.6%

13.6%

PC ἧ

 

7.970%

2.49%

16.50%

73.10%

PC

 

(a) ─ ⌐╟╢  (b)  ה◄Ⱡꜟ◑כ ⌐╟╢  

9.6 

49.6 

ᴜ Ҳ ӭᾚ̱ ἧ ᶥ

ὤ Ҙ

˗ҵ ᶅ

ⅎף

̔ К ԄṸ

ӽѱ ᴜ
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ͬ Ḹ

ὤ ὖ Ҳ ϑ Ἤ ḸѰ̸

ἧ ֿ̂ι ̀

 

38.5
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1.3
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6.4
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ʝ ӓἶ› ›

Ṳ ›

› ᵣ ẎḌ Ҳ

( ) ( ̸᷂ ) 

ʹ › (ͪὃ)

 

(c)  כꜙꜞ♁ה◦ꜛfi ⌐╟╢  (d) ⌐╟╢  

6.4-19 ⌐╟╢ ─  
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─▫♦♃☻☻כ◔ ⌐ ╢ ─ⱷꜞ♇♩≤♦ⱷꜞ♇♩ 

1 ─ ⌐╟╢  

↓─ │ ⌐ ⅜ ™╙─╒≥ ⅜ ™≤ ⅎ╢ ⌐│ ⌂ ≢№

∫√⁹ ≢─ ⅜ ⅝™╙─╒≥ ⅝⌂ ╩ ╢↓≤⅜≢⅝╢√╘⁸

⌂ ≤─ ⅜ ↕╣╢≤≤╙⌐⁸ ◄Ⱡ⌐ ∆╢ ⅜ ↕╣╢↓≤⅜≢

⅝⌂™≤↓╤⌐♦ⱷꜞ♇♩⅜№╢⁹◔כ◘│≡™⅔⌐▫♦♃☻☻כⱣ⌐ ╙ ⅝⌂

⅜ ↕╣≡™╢⅜⁸↓─ ╩ ∆╢─⌐│ ─ ⅜ ≢№╤℮⁹ 

 

2 כ◑ꜟⱠ◄ה ⌐╟╢  

◄Ⱡ ╩fiꜛ◦כꜙꜞ♁ה ∆╢ ≢ ╩ ∆╢ ⅜⁸∕─ ╩

∆╢↓≤⅜≢⅝╢ ≤⇔≡ ⌂ ≢№∫√⁹↓─ ⌐⅔↑╢

│⁸(1)≤ ⌐⁸ ╟╡ ╩ ⇔√ ⌐ ⇔≡ ⅜ ⅝ↄ ↕

╣╢√╘⁸ ⌂ ≤─ ⅜ ↕╣╢≤≤╙⌐⁸ ─ ⌐⅔↑╢

⅜ ─▫♦♃☻☻כ◔⁸⌐╠↕⁹╢№⌐╤↓≥™⌂╣↕ ╩ ∆╢√╘⌐│⁸♁

ⱨ♩►▼▪─ ⌐⅔↑╢ CO2 ─ ⅎ ⌐≈™≡╙ ⌐ ∆╢ ⅜

№╢⁹ 

 

3 fiꜛ◦כꜙꜞ♁ה ⌐╟╢  

↓─ │⁸Ɽ♁◖fi⌂≥─ ╩ ≤⇔√Ɫכ♪ ≤⁸♁ⱨ♩►▼▪⁸◦☻♥ⱶ

≤™∫√♁ⱨ♩ ≤ ─ ⌂╢ ⌐ ⇔≡⁸ ≤™∫√ ⌐ ⇔≡ ⌂

⌐╟∫≡ ⌂≤↓╤⌐ ⅜№∫√⁹⇔⅛⇔⁸ ⇔√ⱪ꜠▬ꜘכ⌐ ⇔≡™

ↄ ⌐│⁸∕─ ─fiꜛ◦כꜙꜞ♁ה ⌂≥ ╩♃כ♦⌂ ∆╢ ⅜№

╡⁸∕╣∙╣─ ⌐fiꜛ◦כꜙꜞ♁ה ╩♃כ♦≡⇔ ∆╢↓≤─ ↕╙ ⌐⌂

∫√⁹ 

∕─ ↕╩ ℮ ≤⇔≡ ╩ ™√ ╩ ╖√⁹∕─ ⁸ⱴ◒꜡⌂

≢│№╢⅜⁸☿♇♩ⱷכ◌─╖≢│⌂ↄ⁸ ⱷכ◌╛ ⱷכ◌┼─ ⅜ כ♦

♃╩ ™√ ⌂ ≢ ℮↓≤⅜≢⅝√⁹⇔⅛⇔ ⌐⁸ ⌂ ≤─

╩ ∆╢↓≤⌐╟∫≡⁸ ◄Ⱡ⌐│ ⇔≡™⌂™≤ ⅎ╠╣╢ ┼╙ ↕╣╢

≤⌂∫≡™╢√╘⁸ ⌐≈™≡│ ╙ ⅜ ≢№╤℮⁹╕√

⌐│⁸5 ─ ≢№╡ ─ ╕←╢⇔™ ─ ⌐ ∆╢↓≤⅜≢⅝⌂™⁸

≢│ ─ ⅜ ↕╣≡™⌂™⁸ ─ ⅜ ╢⁹⇔√⅜∫≡⁸

│ ⌂ ╩♃כ♦ ╠╣⌂⅛∫√ ─ ≢№╢⁸≤ ≠↑╢ ⅜

≢№╤℮⁹ 

 

4 ⌐╟╢  

⌐╟╢ │⁸ ⌂ ╩ ∫√ ─ ╩ ╢↓≤⌐╟∫≡⁸

≢─ ─ ⌐ ∫≡ ∆╢↓≤⅜≢⅝╢ ─▫♦♃☻☻כ◔⁹√∫№≢ │ 3
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≤ ⌐ ⌡ ≤ ℮╙─≢│⌂⅛∫√⅜⁸↓╣│⁸ ⌂ ⌐ ∆╢ ⅜∆≢

⌐ ─┼fiꜛ◦כꜙꜞ♁ה ⌐ ╕╣≡™╢≤ ⅎ╣┌ ≢⅝╢≤↓╤≢№╢⁹ 

 

─╟℮⌂ ╩⁸ ╩ ™≡ ⇔√⅜⁸ ─ ≥⅔╡ ⌐

⅜№╡⁸ ⌐≥─ ⅜╙∫≤╙ ⌂ ≢№╢≤ WG ≢ ∆╢↓≤│≢

⅝⌂⅛∫√⁹⇔⅛⇔⁸Ɫכ♪ ≤♁ⱨ♩ ╩ ⅎ√ ⌐⅔™≡╙ ≢ ⇔╛∆

ↄ⁸╕√ ─ ≤─ ╙№╕╡ ⅝ↄ⌂™≢№╤℮≤ ╦╣╢ ≤⇔≡₈(3)

fiꜛ◦כꜙꜞ♁ה ⌐╟╢ ₉⅜ ─ ≤⇔≡└≤╕∏ ≢№╤℮≤─

⅜ ⅛∫√√╘⁸by IT─ ⁸≡⇔≥▫♦♃☻☻כ◔─ ≤♦☺♃◖╩↓─

⌐╟╡ ⇔√⁹ 

 

─fiꜛ◦כꜙꜞ♁ 6.4.4  

─fiꜛ◦כꜙꜞ♁  

≈™≡│⁸ ─ ─╛╡ ╡╛ ≤ ─ ─╛╡ ╡╩

ה ∆╢↓≤⌐╟∫≡ ⌐ ─ ⅜ ↕╣⁸CO2 ⅜ כꜙꜞ♁╢╣↕

◦ꜛfi≢№╢⁹ 

 

─  

1  ☻כ◔ꜟ♦⸗─

⌐ ⌐ ∆╢ ─ ╩ ─☻ⱦכ◘ה ⌐╟∫≡ ℮⌐№√╡⁸

╩☻כ◔ꜟ♦⸗─ ⇔√⁹ ╦⅜⅛₈≡⇔≥☻כ◔ꜟ♦⸗⁸│ Ⱡ♇

♩꞉₉◒כ╩ ╡ →╢⁹↓─ fi│⁸ꜛ◦כꜙꜞ♁ STNet⅜ ◦

☻♥ⱶ≤♦כ♃☿fi♃╩ ⇔⁸ ─ ╡╛╩♃כ♦ ╡∆╢↓≤⌐╟∫≡⁸ ↄ

─ ⌐≡ ⌂ ╩ ↑╢↓≤⅜≢⅝╢⁹ 

 

2 ⱪ꜠▬ꜘכ┼─ ─  

╕∏₈⅛⅜╦ Ⱡ♇♩꞉₉◒כ╩ ∆╢√╘⌐ ⌂ ─ ⌐╟╢

╩ ∫√ ╩ 6.4-20⌐ ∆⁹ fiꜛ◦כꜙꜞ♁⁸│6.4-20 ⅛╠⁸ ⌐ ⇔

≡™ↄ ⌐ ≤⌂╢ ─ ╩ ≤⇔≡ ╖ ⌡╢↓≤⌐╟∫≡ ⇔√ ╩

⇔≡™╢⁹↓─ ⌐⅔™≡│⁸ ☻ⱦכ◘ ⌐╟╢ ⅜ ∆╢√╘⁸

─ ⌐╟∫≡∕─ ⅜ ∆╢⁹ ─ ⅜ ∆╢⌐≈╣≡⁸

♩♇Ⱡכ♃ⱦ☻⌂╠┘⌐▬fiכ◘ ─☻ⱦכ◘ ⅜ ⅜╢↓≤⅜╦⅛╢⁹╟∫

≡⁸↓─ ⌐⅔™≡╙ ⅛╠≥─ ─ ⌐ ∆╢⅛⌐╟∫≡⁸∕─ ─

⅜ ╦∫≡ↄ╢√╘ ⅜ ≢№╢⁹ 
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─fiꜛ◦כꜙꜞ♁ 6.4-20 ⌐╟╢  

 

↕╠⌐ ⌐⅔↑╢ ╩ ™√ ─⁸ ╩ 6.4-21⌐ ∆⁹

⌐⅔↑╢ ⌐≈™≡│⁸ⱭכⱤ☻♩♇◒꜠☻♁ꜞꜙכ◦ꜛfi≤ ⌐⁸

⌂ 190 ─ ⌐╟╢ ╩ ™⁸ ⌐⅔™≡ 90Ɽכ☿fi♩╕≢─

╩Ⱨ♇◒▪♇ⱪ⇔⁸ ↕╣√ ⌐≈™≡│∕─ ─ ⌐╕≤╘≡™╢⁹╕√

⌐≈™≡│⁸ ⌐ ╩ ⇔√ ─ ┼≤ ∆╢↓≤≤⇔√⁹

─ ⌐≈™≡│ ∆╢⁹ 

↓─ ╟╡⁸ │∂╘─ ≢│ ─∕─ ⌐ ∆╢

⅜ ⌐ ↄ⁸∕─╒⅛⌐╙∕─ ⌂≥ ⌐ ∆╢ ⅜ ↄ⌂∫≡™╢↓

≤⅜╦⅛╢⁹⇔⅛⇔⁸ ⅛╠ ⅜ ∆╢⌐≈╣≡⁸▬fi♃כⱠ♇♩╛ ☻ⱦכ◘

⌂≥─♁ⱨ♩ה◦☻♥ⱶ ─ ⅜ ↄ⌂∫≡™╢↓≤⅜ ≢⅝╢⁹╟∫≡⁸↓─

⌐≈™≡│⁸≥─ ≢─ ⌐ ∆╢⅛⅜ ⌐ ≤⌂╢⁹ 
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6.4-21 ⌐╟╢ⱪ꜠▬ꜘכ┼─  

 

─fiꜛ◦כꜙꜞ♁◖♃☺♦ 6.4.5  

─fiꜛ◦כꜙꜞ♁◖♃☺♦  

3≈ ─ by IT─ ╩fiꜛ◦כꜙꜞ♁◖♃☺♦≡⇔≥ ╡ ◦כꜙꜞ♁◖♃☺♦⁹╢→

ꜛfi│⁸ ─♩ꜝ♇◒─ ╩♃כ♦ ∆╢≤™℮ ⌐╟∫≡⁸ ╛◄◖

♪ꜝ▬Ⱪ╩ ⇔⅛≈ ∆╢↓≤⌐╟∫≡ CO2 ⅜ ≢fiꜛ◦כꜙꜞ♁╢╣╕

fi⌐≈™≡╙⁸ꜛ◦כꜙꜞ♁─↓⁹╢№ ∆╢ ─♩ⱨ♁ה ⌐╟∫≡

╩ ∫≡™ↄ⁹ 

 

─fiꜛ◦כꜙꜞ♁◖♃☺♦  

1 fiꜛ◦כꜙꜞ♁◖♃☺♦ ⌐ ⌂  

fiꜛ◦כꜙꜞ♁◖♃☺♦ ⌐⅔™≡ ⌂ ╩ ⅔⌐☺כⱶⱭכⱱ─כ●▬♃

↑╢♦☺♃◖ ⌐⅔↑╢ ה ⌐ ⌂ ╩ ⌐ ⇔√⁹ 

(http://www.tiger-inc.co.jp/tako/takohiyou.html )⁹↓─ ⌐╟∫≡ ─ ╩ ℮⁹ 

 

2 ⱪ꜠▬ꜘכ┼─  

─ ╩ ™≡⁸ ─ ╩ ∫√ ╩ 6.4-28 ⌐ ∆⁹ ⌐╟╢

≢│⁸♦☺♃◖ⱷכ♃כ╩ ╘√ ─ ⅜ ╩ ╘≡™╢↓≤⅜╦⅛╢⁹

╕√ ™≢ ⅜ ⅝™╙─⅜⁸ ☻ⱦכ◘╢↑⅔⌐ ≢№╡⁸↓─ │

≥┼כꜘ▬꜠ⱦ☻─ⱪכ◘ ╩ ∫≡™╢⁹ 

http://www.tiger-inc.co.jp/tako/takohiyou.html
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6.4-28 ⌐╟╢  

 

╩ ™√ ─ ╩⁸↓╣╕≢─ ≤ ⌐ ∫√ ╩ 6.4-29 ⌐

∆⁹ ─ ≢│⁸∕─ ─ ⌐ ⌂ ⅜ ⇔≡™╢↓≤⅜╦

⅛╢⁹⌂⅛≢╙ ╛ ⌐ ∆╢ ⅜ ↄ⁸ │ ⌐☻ⱦכ◘ ∆╢

│↕╒≥ ↄ│⌂╠⌂⅛∫√⁹ 
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6.4-29 ⌐╟╢ⱪ꜠▬ꜘכ┼─  
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fiכꜞ◓ .6.5 IT ─ ─╕≤╘ 

─╟℮⌂ of IT≤ by IT⌐⅔↑╢ ─ ⅎ │⁸≥─ ⌐⅔™≡╙

⅜№╡⁸ ⌐≥─ ⅜╟™≤│ ╘⅜√™⁹╗⇔╤ ≤⌂╢ ─ ⌐⅔

™≡⁸ ≤ ╦╣╢ ╩ ⇔⁸ ─ ╣⌐⅔™≡ ╩ ╘╢─⅜ ╕

fiכꜞ◓⁹™⇔ IT ⌐╟╢ ◄Ⱡ ─ ╩ ∆╢ⱨ꜡כ─ ╩ 6.5-1 ⌐ ∆⁹↓─

ⱨ꜡כ─ │⁸ ⅜fiꜛ◦כꜙꜞ♁ה ∆╢ by IT─ ╩ ≤⇔≡ ╩

╘≡™╢⁹ ♩ⱨ♁ה ⅜ ≤⌂╢ of IT─ ⌐≈™≡│⁸1 ─ ⅜

╦∫√ 2 ⅛╠ ⅜ ╕╢≤ ⅎ╣┌⁸↓─ⱨ꜡כ⌐╟∫≡ ─ ─

╩ ∆╢↓≤⅜≢⅝╢⁹ 

⅜♩ⱨ♁ה ╖ ╦↕∫√ by IT⌐ ⇔≡│⁸ ─ ⌂╢ ≤♁ⱨ♩ ╩

∆╢√╘⌐│⁸╕∏ ─fiꜛ◦כꜙꜞ♁ה ╩ ─ ⌐╟╡ ⌐╟

∫≡ ∆╢ ⅜ ⅛≈ ⌂ ─ ≤⇔≡ ⅎ╠╣╢⅜⁸ 1 ─

≤⇔≡│⁸↓─ ╩ ™╢─⅜ ↄ─ ⌐⅔™≡ ╙ ⅜ ⌂ↄ⌂╢╙─≤

↕╣╢⁹⇔⅛⇔ ₁─ ⱨ♩⌐⅔™≡│⁸♁ה ─╟℮⌂ ⌐ ─ ⌐

╟╢ ⌐ ╠∏⁸ ∆╢ ⌐ ╦∑≡ ⌂ ╩ ⇔⁸ ⌂ⱪ꜠▬

⌐כꜘ ∆╢╟℮⌐ ∆╢↓≤⅜ ≢№╢⁹∕↓≢⁸ ─ ╩ ⌐

∆⁹ 

 

1 ─ CO2 ⌐ ∆╢ ▬fi☿fi♥▫Ⱪ╩ ⇔√  

◄Ⱡ ─ ─ ─ ≈│⁸ ◄Ⱡ ─ ⌐╟∫≡ ≢ ↕╣╢

CO2─ ⌐ ∆╢ ─ ≢№╢⁹ ─ CO2 ⌐ ∆╢ ⌂▬fi

☿fi♥▫Ⱪ⌐╟╡⁸ ⌐⅔™≡ ⌐ ─ ⅜⌂↕╣≡™╢≤─ ⌐ ≡

┌⁸ ≤∆╢ ─ ⌐⅔™≡≥─ ≢ CO2⅜ ↄ ↕╣≡™╢─⅛╩ ╠⅛

⌐⇔⁸∕─ ⅝↕⌐╟∫≡ ╩ ∆╢ LCA ╩ ™√ ─ ⅜

⌐⌂╢⁹ 

 

2 ♁ⱨ♩כ◘הⱦ☻─ ה ⱨ▼כ☼╩ ⇔√  

♁ⱨ♩כ◘הⱦ☻≤™∫√ ⌐≈™≡│⁸ ≢ ∆╢ CO2╟╡╙ ה

ⱨ▼כ☼⌐⅔↑╢ ╩ ∆╢ ╙ ≢№╤℮⁹ ╩ ⌐

⅝ ⅎ≡ ∆╢⌂╠┌⁸ ╛ ⱨ▼כ☼≢─ ╩♃כ♦─ ⇔≡ ⱪ

≥┼כꜘ▬꜠ ⌐ ⅜ ≢⅝╢⁹↓─ ⌐╟╢ ⅜ ↕╣╣┌⁸

ה ⱨ▼כ☼╩ ⇔√ ⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

 

3 ⱤⱠꜟ ⌐╟╢ ─  

─☻ⱦכ◘ה ╩ ⌐╟∫≡ ∆╢ ╩ ─by IT─ ≢│ ⇔√⅜⁸

─ ╩ ╢ ≤⇔≡│⁸ⱤⱠꜟ ╩ ™╢↓≤╙ ≢№╢⁹▪fi◔כ♩ │⁸
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of IT≢ ∫√╟℮⌐ ─ ╩ ≤∆╢ ╛⁸ ⌐ ╩ ⌐▪fi◔

╩♩כ ℮ ⌂≥⅜ ⅎ╠╣╢⁹ ╛ ⅛╠─ ⌐╟╢ ╩ ╢√╘⁸

⌐╟∫≡ ∆╢ ╟╡╙⁸╟╡ ◄Ⱡ⌐ ⇔√ ┼ ╩ ∆╢ ≤⇔

≡ ≢№╢≤ ⅎ╠╣╢⁹ 

↓─╟℮⌐⁸ ∆╢ ─ ╩ ⇔√ ╩ ∆╢↓≤⅜ ≢№

╡⁸ ⌂ ╡ ┼─ ╩ ╠╣╢╟℮⌂ ╩ ⇔⁸↕╠⌐ ⌐

╛ ⌂≥─ ⇔√ⱪ꜠▬ꜘכ┼≤ ⌂ↄ ↕╣╢╟℮⁸ ⌂ ⅜

≢№╢⁹ 

⇔⅛⇔⌂⅜╠⁸ ≢№╣┌⁸ ─ ─ ≢ ⅜ ⌂╢≤™℮ │⁸

─ ≤™℮ ⅛╠│ ↑╢═⅝⁸≤─ ⅎ ╙№╤℮⁹ ⌂ↄ≤╙⁸ │

⌐ ∆═⅝ ⅜ ≈↑╠╣⌂⅛∫√√╘⌐⁸ ⌐⅔™≡ ─

╩ ⇔√⅜⁸∕╣╩ ─ ⱪ꜠▬ꜘכ┼─ ⌐ ╢╕≢ ∆═⅝⌂─⅛⁸∕

╣≤╙№╢ ≢ ─ ⌐ ∆═⅝⌂─⅛╩ ∆╢√╘─ ⌂ │

↕╣≡™⌂™⁹╕√⁸ ─ ╩ ≡ ⌐ ₁─ⱪ꜠▬ꜘכ┼─ ⅜ ╕∫√

⌐⁸∕╣╠╩ ∆╢↓≤⅜ ⌂─⅛ ⅛⁸⌐≈™≡╙ ⅜№╢⁹ ⌐⁸

╩ ™≡ ╩ ⇔≡™∫√ ⌐│⁸™⅛⌐╙ ⱪ꜠▬ꜘכ ─ ⅜

⌂╟℮⌐ ⅎ≡⇔╕℮⅜⁸ ─ ⌐⅔™≡ ─ ⅜ⱪכ◖☻╛ ⌂∫≡

™╢ ⅜ ≢⅝⌂™√╘⁸ ≤⇔≡⁸ ⌐Ⱶ◒꜡⌂ ≢│ ≢⅝√≤⇔≡╙⁸

☻ⱦכ◘ה ╩ ∆╢ⱴ◒꜡⌂ ⌐⅔™≡│ ≢№╤℮≤ ↕╣╢⁹ 

™∏╣⌐⇔≡╙ ─ ⌐⅔™≡ ↕╣√ │⁸ ≤∆╢ ◄Ⱡ ─

⌐ ⇔⁸ ─ ╛ ─ ⅛╠ ⅜☻ⱦכ◘ה ∆╢ ◄Ⱡ

⌐ ⇔√ⱪ꜠▬ꜘכ╩ ⇔⁸№╢ ─ ⌐⅔↑╢ ⱪ꜠▬ꜘכ ─

╩ ∆╢ ╩ ⇔⁸ ↕╣√ ⌐ ∫≡ ⱪ꜠▬ꜘכ⌐ ╩ ∆

╢⁸≤™℮ ─ ─ ⅜ ╦╣⁸↓─ ⌐ ∫≡ ⇔√ ₁─

╢╟⌐▫♦♃☻☻כ◔─≡™≈⌐ ↕╣√ ⌐⅔↑╢ ⅜ ↕╣√⌐ ⅞⌂™⁹

↕╣√ ─ ⌐│⁸╟╡ ↄ─◔כ☻☻♃♦▫⌐╟╢ ─ →≤

≤╙⌐⁸ √⌂ ╛ ⌂╢ ≢─ ─ ⌐╟╢ ─ ⌐ ╘≈≈⁸

─ ╩ ╘⁸ⱪ꜠▬ꜘכ ─ ─ כ♄ꜟⱱ◒כ♥☻⁸ ─ ─ ⁸

∕⇔≡ ┼─ ─ ⅜ ≢№╢⁹ 

 ↓↓≢│⁸ ─fiꜛ◦כꜙꜞ♁ה ╩ ⌐ ∆╢ ≤⇔≡─ⱨ꜡כ♅ꜗ

╩♩כ ⇔√⁹↓─ⱨ꜡כꜗ♅כ♩─ ⌐⅔™≡ ⌂ ╩ ∆╢↓≤⅜

≢⅝╣┌⁸ ↕╣√ⱪ꜠▬ꜘכ┼─ ─⌂™ ⅜ ≢⅝╢ ⅜№╢⁹√

∞⇔⁸ ₁─ ≤∕╣╠╩ ∆╢ ─ │ ↄ ↕╣≡™╢≤ ╦↨╢╩ ∏⁸

─ ─ ⌐ ∆╢╙─≢№╢ 
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7 fiכꜞ◓─  IT ⌐ ∆╢ ╡ ╖122
 

7.1. ─  

⌂ IT ⌐ ™⁸ ≢ ℮ │ 2025 ⌐│ 200 ⌐⌂╢≤ ╕╣≡™╢⁹

↓─ ⌐ ⇔≡⁸IT ─ ≤ ↔≤─ │ ⌐ ⇔≡™

╢ ≢⁸ITה◄꜠◒♩꜡♬◒☻ ─ │⁸ ה ─ ⌐╟╢ ה

─ ⁸◄Ⱡꜟ◑כ ⌐ ⇔≡™╢⁹ 

fiכꜞ◓ IT ה ≢│⁸ fiכꜞ◓╢↑⅔⌐ ┼─ ╡ ╖

─ ─√╘⁸2008 7 ⅛╠ 12 ⌐⅛↑≡ ⁸EU⌐⅔↑╢ ⁸ ꜠ⱬꜟ─◓ꜞ

fiכ IT ⌐ ∆╢ ╡ ╖─ ╩Working Group 4≤⇔≡ ™⁸∕─ ⌐≈™≡ ⁸

╩ ∫√⁹∕⇔≡⁸ ─ ⌐⅔↑╢ ─ ╡ ╖─ ≤⇔≡ ↕╣╢↓≤

╩ ⇔√⁹↓─ ≢│⁸ ╩ ⅔╟┘ ≤⇔⁸↓╣╠─ ⌐⅔↑╢

⁸ ─ ⌂ ╡ ╖⌐≈™≡─ ╩ ∫√⁹ 

2009 │⁸2009 9 ⅛╠ 11 ⌐⅛↑≡⁸↕╠⌐ ⁸ ╩ כꜞ◓⁸⇔

fi IT ┼─ ╡ ╖─ ╩ ∫√⁹2009 ─ ≢│⁸ ╩ ⁸EU ⌐▬

◑ꜞ☻⁸♪▬♠ ⁸◦fi●ⱳ⁸ꜟכ ≤⇔⁸↓╣╠─ ⌐⅔↑╢ ─ ⁸

─ ╡ ╖⌐≈™≡ ╩ ∫√⁹ 

  

1 ⌐⅔↑╢ ╡ ╖ 

כ◑ꜟⱠ◄ה (DOE) ה (EPA) הThe Green Grid 

 Digital Energy Solutions Campaignה Climate Savers Computing Initiativeה

2 EU⌐⅔↑╢ ╡ ╖ 

 Code of Conduct on Broardband equipmentה  Code of Conduct on Data Centresה

 Global e-Sustainability Initiativeה Code of Conduct on External power supplyה

BITKOMה ICT4EEה  Grid Computing Now KTN/BCS/INTELLECTה 

3 ◦fi●ⱳכꜟ⌐⅔↑╢ ╡ ╖ 

 Singapore Infocomm Technology Federation (SiTF)ה

4  ⌐⅔↑╢ ╡ ╖ 

☻fiⱦ☺Ⱡכꜞ◓ ה IT  

5 ∕─ ▪☺▪ ⌐⅔↑╢ ╡ ╖ 

6 ITU ⌐⅔↑╢ ╡ ╖ 

 

↓↓≢⁸ ─ fiכꜞ◓╢↑⅔⌐ IT ─ ╡ ╖╩ ⇔√ ≤⇔≡⁸OECD
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 2009 11 ─ ─√╘⁸2013 2 ≤│ ⌂╢ ⅜ ╕╣╢ 
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꜠ⱳ123♩כ⅜ ∆╢⁹↓─꜠ⱳכꜞ◓⁸│≢♩כfi IT ─ ╡ ╖⌐ ⇔≡⁸ ⌐⅔

↑╢ ╡ ╖╩ ⇔⁸ ⱪ꜡◓ꜝⱶ≤ ⌐╟╢ⱪ꜡◓ꜝⱶ─∕╣∙╣⌐ ╡

╖ ─ ╩ ⇔≡™╢⁹ 

╕∏⁸ fiכꜞ◓─ IT ⱪ꜡◓ꜝⱶ≤⇔≡│⁸ fiכꜞ◓─ IT ⱪ꜡☺▼◒♩⁸

─ U.S. American Recovery and Reinvestment Act⁸Energy Star ⌂≥⅜№→╠╣≡™╢⁹

ⱪ꜡◓ꜝⱶ─ ╡ fiꜛ◦כⱴ≤⇔≡│⁸₈R&D₉≤₈▬ⱡⱬכ♥℮ ₉⁸₈ ─

₉⅜ ↄ⌂∫≡™╢⁹ ─ⱪ꜡◓ꜝⱶ ╩  7.1-1⌐╕≤╘√⁹ 

⁸ ⱪ꜡◓ꜝⱶ╩ ╢≤⁸ ⱪ꜡◓ꜝⱶ≤ ⌐₈R&D₉╛₈▬ⱡⱬ

⌐fi₉ꜛ◦כ ╦╢ⱪ꜡◓ꜝⱶ⅜ ™⅜⁸ │ ⌂╡⁸ ╛Ⱡ♇♩꞉

─◒כ ≤⌂╢⁹╕√⁸₈ ╛◄◖ꜝⱬꜟ─ ₉⌐ ∆╢ⱪ꜡◓ꜝⱶ╙ ™ 7.1-2 ⁹

≢ ╛◄◖ꜝⱬꜟ⌐ ╡ ╗ ─ ≤⇔≡│⁸ ⅎ┌◒ꜝ▬ⱷכ♩☿▬

Ᵽ80 ╛☼כ Plus ⌂≥⅜№→╠╣╢⁹ 

 

7.1-1 OECD ⌐⅔↑╢ fiכꜞ◓ IT ⱪ꜡◓ꜝⱶ  

  

ⱪ꜡◓ꜝⱶ ◓ꜞכfi IT ┼─  

 ̧ U.S. American Recovery and Reinvestment Act 

 ̧ fiכꜞ◓  IT ⱪ꜡☺▼◒♩ 

 ̧  Comprehensive Program for Green ICT in the 

Communication Sector 

fiכꜞ◓ fiכꜞ◓╢╟⌐   

 ̧  Green ICT Strategy 

▬ⱡⱬכ◦ꜛfi  ⁹▬ⱡⱬכ◦ꜛfiⱠ♇♩꞉כ◒  

 ̧ Intelligent Energy-Europe (IEE) 

 ̧ ΓGermany: Green IT PioneerΔ 

ⱦ☺Ⱡ☻┼─  ⱦ☺Ⱡ☻≢─◓ꜞכfi IT  

 ̧ ⱬ☻♩ⱪꜝ◒♥▫☻  

 ̧ ꜟכ♠ (DOE─ DC Pro⌂≥  

 ̧ ⁸ ─ (Code of Conduct⌂≥) 

ꜝⱬꜟ ◄◖ꜝⱬꜟ  

 ̧  Energy Star 

┼─ fiכꜞ◓─┼  IT ─  

 

 
                                                        
123

 ñTowards Green ICT Strategies: Assessing Policies and Programmers on ICT and the 

Environmentò (OECD, 2009) 
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7.1-2 OECD ⌐⅔↑╢ fiכꜞ◓ IT ⱪ꜡◓ꜝⱶ  

  

▬ⱡⱬכ◦ꜛfi  ⁹▬ⱡⱬכ◦ꜛfiⱠ♇♩꞉כ◒ ⁹ ┼─

ה ⁹ 

 ̧  Intellect Consumer Electronics Energy Efficiency 

Group 

♦◙▬fi ⌂ IT ─ ♦◙▬fi  

 ̧ ◒ꜝ▬ⱷכ♩☿▬Ᵽכ☼ 

 ̧ EICTA 

ꜝⱬꜟ ⁸◄◖ꜝⱬꜟ─  

 ̧ IT ─  (80 Plus) 

 

fiכꜞ◓⁸√╕ IT ┼─ ╡ ╖⌐│⁸ ─ ≤ ┼─ ─

⅜№╢⁹∕↓≢⁸IT ≤ CO2 ─ ≢ ─ ╩ ╖√ 7.1-1 ⁹

7.1-1≢│⁸ ⌐ ─ IT ⁸ ⌐ CO2 ─ כꜞ◓⁸╡≥╩

fi IT ⌐ ╡ ╗ ╩ ⱪכꜟ◓⌐≈4 ↑⇔√⁹ 

 

* IT 20
** 2

ñBenchmarking IT industry competitiveness 2009ò(BSA)

CO2
IT

CO2

*

CO2 **

CO2
IT

CO2

*

CO2 **

EU

 

7.1-1 IT ≤ CO2 ─ ⌐╟╢ ─ 124
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 ñBenchmarking IT industry competitiveness 2009ò (BSA) ⌐⅔↑╢ IT ꜝfi◐fi◓
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╕∏⁸ ⱪ│⁸CO2כꜟ◓─ ─№╢ IT ≢№╢⁹▪ⱷꜞ◌⁸ꜜכ꜡♇Ɽ

⌂≥⌐ ⅎ⁸ ╙ ∆╢⁹IT ─ ⅜ ↄ⁸◓ꜞכfi IT ╩ ≤⇔≡╙≤╠

ⅎ╢ ≢⁸CO2 fiכꜞ◓╙≡⇔≥ IT ─ ⅜ ™⁹ 

⌐⁸ ⱪ⅜⁸כꜟ◓─ ≤⇔≡─ CO2 ─ │ ≢│ ⌐

™⅜⁸IT ─ ⅜ ™ fiכꜞ◓⁹╢№≢ IT─ ╡ ╖╩ ⌐ ╘╢≤ ⌐⁸

┼─ ⅜ ╕∫√ ⌐ ⅎ╟℮≤⇔≡™╢≤ ⅎ╠╣╢⁹ ⅎ┌

≢│◦fi●ⱳכꜟ╛ ⅜№→╠╣╢⁹ 

↕╠⌐⁸ │⁸ ─≤↓╤⁸ ─ IT │ ⌐ ↄ⌂™⅜⁸CO2

⅜ ∆╢↓≤⅜ ↕╣⁸ ─ ╡ ╖⅜ ∆╢≤ ↕╣╢ ≢№╢⁹

⅜ ≤ ⅎ╠╣╢⁹ 

⌐⁸ ≢│ ⌐ IT ≤ CO2 ─ ⅜ ↄ⌂™ ─◓ꜟ

ⱪ≢№╢⁹⇔⅛⇔⁸כ ⅎ┌ 2010 10 ⌐ fiכꜞ◓▪☺▪√╣↕ IT ⱨ◊כꜝⱶ125

⌐ⱪכꜟ◓─↓⁸│≢ ∆╢≤ ⅎ╠╣╢♃▬╛ⱬ♩♫ⱶ⌂≥─ ₁≢╙⁸∕╣∙╣

fiכꜞ◓ IT ─ ╡ ╖⌐ ∆╢ ─ ↕⅜ ⅎ√⁹ 

─ ≢│⁸ ⁸ ⌐ⱪכꜟ◓─ ∆╢▪ⱷꜞ◌⁸♪▬♠⁸▬◑ꜞ☻⁸ ⁸

◦fi●ⱳכꜟ─ 5◌ ╩ ⌐ ╩ ⇔√⁹ ⅎ≡ ⌐ EU⌐⅔↑╢ ╡ ╖╩

═√⁹ ה ⌐⅔™≡│⁸CO2 ┼─ ╛ ╡ fiכꜞ◓⁸≥╖ IT ┼─ ╡

╖─ ⅝ↄ 2≈─ ╩ ═√⁹ ─ ⌂ ╩ 7.1-2⌐╕≤╘√⁹ 

 

EU

2020 1990

20 20 

20 by 2020

2020 1990

40

EU

- 14%

2020 3

¸ 05 8

4

35

Carbon Reduction 

Commitment 20

EC ñMobilising
ICT to facilitate the 
transition to an 
energy- efficient, 
low- carbon 
economyò

IT Goes Greenò

¸

e- energy

9

ICT4EE B̧CS

¸

Now KTN

I̧NTELLECT

¸BITKOM ¸ ¸SiTF

2020 05

17

¸

ḐOE

ȨPA

ḐESC

ŢGG

¸

ĢeSI

2020 26

EU

- 16%

2009  

 7.1-2 fiכꜞ◓─ IT ─  

 

                                                                                                                                                                   

20 ≤ ≢ IT ╩ ⁹ ⁸CO2 ─ │⁸ ⌐⅔

↑╢ ≤ ⅜ 2 ≤⌂∫≡™╢ ╩ ≤⇔√⁹ 
125

 http://www.greenit-pc.jp/activity/asia/asia.html 
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7.2. ⌐⅔↑╢ ╡ ╖ 

7.2.1 ◄Ⱡꜟ◑כ :DOE 

 

1  

◄Ⱡꜟ◑כ DOE Department of Energy│⁸ fiכꜞ◓ IT ─ ⌂

≤⇔≡⁸Save Energy Now≤ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ FEMP Federal Energy 

Management Program╩ ⇔≡™╢⁹ 

Save Energy Now≢│⁸ ─◄Ⱡꜟ◑כ ─√╘⁸ ─ ⁸

⁸ ⁸ ⁸NPO ≤─ ╩ ∆╢≤≤╙⌐⁸◄Ⱡꜟ◑הכ▪☿☻ⱷfi♩─

√╘─♁ⱨ♩►▼▪─ ⁸◄Ⱡꜟ◑הכ▪☿☻ⱷfi♩─ ⁸ ⁸ ה ⌂

≥╩ ⇔≡™╢⁹ כ◑ꜟfi♃╩◄Ⱡ☿♃כ♦⁸⌐ ─√╘─ ≥כ♃◒☿⌂

ⅎ⁸♦כ♃☿fi♃─○Ɑ꜠כ♃⅜ ◄Ⱡ─√╘─ ╩╟╡ ⌐ ∆╢─╩

∆╢√╘⌐⁸◄Ⱡꜟ◑כ ─⧵fi◓⁸♬כ꜠♩⁸ꜟכ♠ ─ ╩ ⇔≡™╢⁹ 

◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ FEMP Federal Energy Management Program≢│⁸

≢ ─◄Ⱡꜟ◑כ ≢№╢ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⁸

⅔╟┘ ╩ ∂≡⁸ ┼─ ⌐ ╘≡™╢⁹ ⌂ │⁸ᵑ◄Ⱡꜟ◑כ

─ ⁸ᵒ ─ ⁸ᵓ ⁸ ◄Ⱡꜟ◑כ ─ ⁸ᵔ ꜠ⱬ

ꜟ≢─ ─ ⌂≥≢№╢⁹ 

 

2  

Save Energy Now│⁸ 10 ≢ ≢─◄Ⱡꜟ◑כ ╩ 25 ∆╢ ╩

→≡⅔╡⁸ ─√╘ ≤─ ╩ ⇔≡™╢⁹ ◄Ⱡꜟ◑כ ⱪ꜡◓

ꜝⱶ⌐⅔™≡│⁸ ≢ ─◄Ⱡꜟ◑כ ≢№╢ ⌐⅔↑╢◄Ⱡꜟ◑כ

─ ⁸ ⅔╟┘ ╩ ∂≡⁸ ┼─ ⌐ ╘≡™╢⁹ 

 

3  

◄Ⱡꜟ◑כ DOE Department of Energy│⁸1946 ⌐ ↕╣√

AEC ╩ ≤∆╢⁹1973 ─ ◦ꜛ♇◒ ⌐ ↕╣⁸1977 8 4 ⌐ ↕╣

√⁹ ≤⇔≡⁸ ┘●☻ ⌐ ∆╢ ה ╩ ∆╢ ◄Ⱡꜟ◑כ

 (FERC Federal Energy Regulatory Commission)⁸ ─ ⁸ ─ ה

╩ ∆╢ NNSA National nuclear Security Administration─ ⁸▪ꜟ

◗fi♯ ⁸◄▬ⱶ☼ ⁸ ◄Ⱡꜟ◑כ ⁸ⱠⱣ♄ ⌂

≥ ↄ─ ╩ ⇔≡™╢⁹ ◄Ⱡꜟ◑כ ─Ⱶ♇◦ꜛfi│⁸ ─ ─▬ⱡ

ⱬכ◦ꜛfi╩ ∆╢√╘─◄Ⱡꜟ◑כ ─ ≢№╡⁸ ⱴ≤⇔≡⁸◄Ⱡכ♥

כ◑ꜟ ⁸ ─ ⁸ ≤▬ⱡⱬכ◦ꜛfi⁸ ─ ⌐
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╟╢ ⁸Ⱶ♇◦ꜛfi ─√╘─ ─ 5 ≈╩ →≡™╢⁹ ◄Ⱡꜟ◑כ

⅜ fiכꜞ◓╢™≡⇔ IT ─ ⌂ ≤⇔≡⁸Save Energy Now≤ ◄Ⱡꜟ◑

כ ⱪ꜡◓ꜝⱶ FEMP Federal Energy Management Program⅜№╢⁹ 

 

4  

ᵑSave Energy Now─  

◄Ⱡꜟ◑כ │⁸Save Energy Now≤ ┌╣╢ ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢⁹

Save Energy Now│⁸ 10 ≢ ≢─◄Ⱡꜟ◑כ ╩ 25 ∆╢ ╩

→≡⅔╡⁸ ─√╘ ≤─ ╩ ∆╢≤≤╙⌐⁸◄Ⱡꜟ◑הכ▪☿☻ⱷfi

♩─√╘─♁ⱨ♩►▼▪─ ⁸◄Ⱡꜟ◑הכ▪☿☻ⱷfi♩─ ⁸ ⁸ ה

⌂≥╩ ⇔≡™╢⁹ 

Save Energy Now≢│⁸ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⌐ ─√╘─ ╩ ⇔≡

כ◑ꜟfi♃╩◄Ⱡ☿♃כ♦⁹╢™ ─√╘─ ≥כ♃◒☿⌂ ⅎ⁸♦כ♃☿fi♃

─○Ɑ꜠כ♃⅜ ◄Ⱡ─√╘─ ╩╟╡ ⌐ ∆╢─╩ ∆╢√╘⌐⁸◄Ⱡꜟ

כ◑ ─⧵fi◓⁸♬כ꜠♩⁸ꜟכ♠ ─ ╩ ⇔≡™╢⁹ 

─♃fi☿♃כ♦⅜ 4≈─ Ᵽכ◘ ה ⁸ ה ⁸ ⁸

─ ◄Ⱡ⌐ ╡ ╗ ⌐ ⌂ ╩ ⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ 

 

ᵔ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ FEMP Federal Energy Management Program ─  

◄Ⱡꜟ◑כ DOE │⁸ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ FEMP Federal Energy 

Management Program╩ ≤ ⇔≡ ⇔≡™╢⁹ ∞↑≢⌂ↄ⁸ ⌐⁸

ⱱ꞉▬♩Ɫ►☻ ─ Office of Management and Budget╛⁸

Office of the Federal Environmental Executive≤╙ ⌐ ∆╢↓≤⌐╟╡ ⇔≡

™╢⁹ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ⌐⅔™≡⁸ ≢ ─◄Ⱡꜟ◑כ ≢№

╢ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⁸ ⅔╟┘ ╩ ∂≡⁸ ┼

─ ⌐ ╘≡™╢⁹ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ─ ⌂ │⁸ᵑ◄Ⱡꜟ

כ◑ ─ ⁸ᵒ ─ ⁸ᵓ ⁸ ◄Ⱡꜟ◑כ ─ ⁸ᵔ

꜠ⱬꜟ≢─ ─ ⌂≥≤⌂∫≡™╢⁹ 

◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ│⁸꞉כ◒◦ꜛ♇ⱪהⱨ◊כꜝⱶ─ ⁸ ◄Ⱡ

─ꜟכ♠ ─☻כⱬ♃כ♦⁸ ⁸●▬♪ꜝ▬fi─ ה ⁸ ⁸ ⁸

─ ⁸ ─ ⌂≥ ─ ⌐╟╡⁸ ♃fi☿♃כ♦─

⌐⅔↑╢◄Ⱡꜟ◑כ ╩ ⇔≡™╢⁹ 

 

(a)꞉ ─ⱶꜝכ◊ⱨהⱪ♇ꜛ◦◒כ  

(b) ◄Ⱡ ─ꜟכ♠  

(c)♦כ♃ⱬכ☻─  

(d)●▬♪ꜝ▬fi─ ה  
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(e)  

(f)  

(g) ─  

(h) ─  

 

7.2.2 ▪ⱷꜞ◌ :EPA 

 

1 EPA─  

EPA EPA Environmental Protection Agency )

1970

18,000 D.C.  

1992

Energy Star  

2 ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ 

ᵑ ⁸ ⁸ ⌂  

EPA DOE

Energy Star

50

Web

CO2

 

12,000 Energy Star

40,000 EPA 2007

160 EPA

70  

1995

EU 7

IT IT

2008 4  òLow Carbon IT Campaignò 

 

ᵓ  

EPA

http://ja.wikipedia.org/wiki/%E5%81%A5%E5%BA%B7
http://ja.wikipedia.org/wiki/%E5%81%A5%E5%BA%B7
http://ja.wikipedia.org/wiki/%E7%92%B0%E5%A2%83
http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E5%90%88%E8%A1%86%E5%9B%BD
http://ja.wikipedia.org/wiki/%E3%83%AA%E3%83%81%E3%83%A3%E3%83%BC%E3%83%89%E3%83%BB%E3%83%8B%E3%82%AF%E3%82%BD%E3%83%B3
http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E5%90%88%E8%A1%86%E5%9B%BD%E5%A4%A7%E7%B5%B1%E9%A0%98
http://ja.wikipedia.org/wiki/%E3%83%AF%E3%82%B7%E3%83%B3%E3%83%88%E3%83%B3D.C.
http://ja.wikipedia.org/wiki/%E3%82%A8%E3%83%8A%E3%82%B8%E3%83%BC%E3%82%B9%E3%82%BF%E3%83%BC


 

329 

6.2-2

 

EPA DOE

 

 

 

ᵔ◓ꜞכfi IT ⌐ ∆╢  

IT

 

 

ᵕ◖fiⱧꜙכ♃─  

1992

4.0 2007 7  

 

 

 (a)  

b   

 (c)  

 

ᵖ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ 

OA

1992 OA

1995 EPA

EU

 

 

 

ᵗòLow Carbon IT Campaignò ─  

2008 4

EPA

http://ja.wikipedia.org/wiki/%E6%83%85%E5%A0%B1%E6%A9%9F%E5%99%A8
http://ja.wikipedia.org/wiki/%E7%9C%81%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC
http://ja.wikipedia.org/wiki/%E7%92%B0%E5%A2%83%E3%83%A9%E3%83%99%E3%83%AA%E3%83%B3%E3%82%B0%E5%88%B6%E5%BA%A6
http://ja.wikipedia.org/wiki/%E7%92%B0%E5%A2%83%E3%83%A9%E3%83%99%E3%83%AA%E3%83%B3%E3%82%B0%E5%88%B6%E5%BA%A6
http://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC
http://ja.wikipedia.org/wiki/%E7%B5%8C%E6%B8%88%E7%94%A3%E6%A5%AD%E7%9C%81
http://ja.wikipedia.org/wiki/%E6%AC%A7%E5%B7%9E%E9%80%A3%E5%90%88
http://ja.wikipedia.org/wiki/%E3%82%AB%E3%83%8A%E3%83%80
http://ja.wikipedia.org/wiki/%E3%82%AA%E3%83%BC%E3%82%B9%E3%83%88%E3%83%A9%E3%83%AA%E3%82%A2
http://ja.wikipedia.org/wiki/%E3%83%8B%E3%83%A5%E3%83%BC%E3%82%B8%E3%83%BC%E3%83%A9%E3%83%B3%E3%83%89
http://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9B%BD
http://ja.wikipedia.org/wiki/%E3%83%91%E3%83%BC%E3%82%BD%E3%83%8A%E3%83%AB%E3%82%B3%E3%83%B3%E3%83%94%E3%83%A5%E3%83%BC%E3%82%BF
http://ja.wikipedia.org/wiki/%E3%83%87%E3%82%A3%E3%82%B9%E3%83%97%E3%83%AC%E3%82%A4_(%E3%82%B3%E3%83%B3%E3%83%94%E3%83%A5%E3%83%BC%E3%82%BF)
http://ja.wikipedia.org/wiki/%E3%83%87%E3%82%A3%E3%82%B9%E3%83%97%E3%83%AC%E3%82%A4_(%E3%82%B3%E3%83%B3%E3%83%94%E3%83%A5%E3%83%BC%E3%82%BF)
http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%AF%E3%82%B7%E3%83%9F%E3%83%AA
http://ja.wikipedia.org/wiki/%E8%A4%87%E5%86%99%E6%A9%9F
http://ja.wikipedia.org/wiki/%E8%A4%87%E5%90%88%E6%A9%9F
http://ja.wikipedia.org/wiki/%E7%9C%81%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E3%82%BB%E3%83%B3%E3%82%BF%E3%83%BC
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1 50

5-10%

440 k

40  

Climate Savers Computing Initiative

IT

Microsoft Dell Inc HP

 

ENERGY STAR

òOnline savings calculatorò 

ENERGY STAR

ENERGY STAR 

2009 2 63

CO2 15 t-CO2  

 

 

7.2.3 The Green Grid 

 

1  

ñThe Green Gridò ♪♇ꜞ◓הfiכꜞ◓ │⁸2006 4 ♃fi☿♃כ♦⁸⌐

┘◖fiⱧꜙכ♥▫fi◓ה◄◖◦☻♥ⱶ─◄Ⱡꜟ◑כ ╩ ∆═ↄ כ꜡◓√╣↕

Ᵽꜟ◖fi♁כ◦▪ⱶ≢⁸ │⁸ ─ EPA⁸DOE⌂≥≤╙ ╩ ⌐ ∫≡™╢⁹

│⁸ ─◖fi♁כ◦▪ⱶ≢№∫√⁹∕─ Ɽ♇꜡כꜜ⁸ ≤▪☺▪

⅜ ⇔⁸▪☺▪ ≢│⁸ ⅜ 2008 7 ⌐ ⌐ ⇔√⁹

│⁸∕─ ╩⁸◄fi♪ꜚכ◙כ╩ ≤⇔√◄Ⱡꜟ◑כ ─√╘─

≤ ─ ⁸ ↕╣√ ⌐ ─☻ⱴfiכ◊fi♃Ɽⱨ☿♃כ♦╢∆ ─√╘─

⁸ ⁸ⱪ꜡☿☻ ┘ ⇔™ ─ ≤ ⌐ ╡ ╗ ≤⇔≡™╢⁹╕√⁸

─♃fi☿♃כ♦│ ╩ ╡ ™≡™╢⁸ ─ ╙ ⌂ ─ ≤ ╩

≤⇔√ ⱷfiⱣכ≢ ↕╣≡⅔╡⁸ ─◄fi♪ꜚכ◙כ≤ ≤─◖ꜝⱲ

╩fiꜛ◦כ꜠ ™⁸ ꞉כ◐fi◓◓ꜟכⱪ─ ⅜ כ☺꜡fi♃♥◒ⱡ☿♃כ♦┘

─ ≢ ⇔≡™╢↓≤╩ ≤℮√∫≡™╢⁹ ⌐ ╢ ♃כ♦⁸│

☿fi♃─ ⌐ ─№╢ ≤⌂∫≡™╢⁹ 
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2  

│♪♇ꜞ◓הfiכꜞ◓ ≥כ♄ꜟכⱱ◒כ♥☻─ ♃fi☿♃כ♦⁸╡╟⌐≥↓╢∆

─◄Ⱡꜟ◑כ ╩ ╢⌂≥כ◐─╘√╢∑↕ ╩ √∆↓≤╩ ≤⇔≡™╢⁹

⌂ ⁸♅כ◘ꜞ⁸⌐ ─ ⁸ ─ ┘ ⌂ ⌂≥⅜№→╠╣

≡™╢⁹ ┼─ ⱷfiⱣכ⅜ ⅎ╣┌⁸♦כ♃☿fi♃♥◒ⱡ꜡☺כ─ ┘◄fi

⌐כ◙כꜚ♪ ⌐ →╢↓≤⌐ ⅜╢≤ ⅎ╠╣╢⁹ 

 

ᵑ ─  

ⱷfiⱣ⁸│כ▪☺▪ ⌐ ⇔≡⅔╡⁸∕─ ⌐ 2≈─ ─꞉כꜟ◓◒כⱪ⅜

№╢126⁹ 

 ̧ ◖Ⱶꜙ♬◔כ◦ꜛfi ⱷfiⱣכ─ ≤ ≤─            

─ ⁹ ─ ⁸ ─ ⁸ ה ≤─ ⁸

≤─ ⌂≥╩ ⁹ 

 ̧ ♃כ♦ SWG⅛╠⁸ ─WG┼ →⁹ ♃כ♦

☿fi♃♦◙▬fi●▬♪ ╩ √⌐ ⁹ ה ⁸ ↑◄Ᵽfi☺▼

ꜞ☻♩ ⁸꞉כ◒◦ꜛ♇ⱪ⌂≥╩ ⁹ 

♪♇ꜞ◓הfiכꜞ◓╢↑⅔⌐ │⁸ ♪♇ꜞ◓הfiכꜞ◓─ ─ ⅝⅛

↑⌐╟╡ √⌂ ⁹√⇔♩כ♃☻⌐╘√─ ≢│⁸ ◄Ⱡ⌐ ⇔≡⁸ ⌐

™ ⅛╠─ ≤ ⅛╠─ ⅜ ╡⁸↓╣⌐ ∂≡ ⌐⅔↑╢ ⅜

╕∫≡™╢⁹ ─ ≢│⁸ ⇔√ ≢─꞉כꜟ◓◒כⱪ─ ╖╩▪☺▪

─ ⌐ →╢╟℮⌐≤⇔≡™╢⁹ 

│⁸ ≢─ ╩⁸◄Ⱡꜟ◑כ ─ ╩▪☺▪─ ⌂ ⌐

→╢═⅝ ⌂ ≤⇔≡⅔╡⁸ ⇔™ ─꞉כꜟ◓◒כⱪ⅜⁸╕∏ ─

╩ ™⁸ ◄Ⱡ─ ⌐ ╦∑√ ╙ ™ ⁸ ⌂◒כ♬ꜚ┘╟⅔⁸

╩ ∆╢↓≤≤⇔≡™╢⁹  

≢│⁸ ↄ ♃fi☿♃כ♦√╣↕ ─ ⅜№╡⁸∕╣╩ ⇔√◄Ⱡꜟ

כ◑ ─ ⌐ ∂╢↓≤╙ ≤↕╣≡™╢⁹╕√⁸ ─꞉כꜟ◓◒כⱪ─

│⁸◄Ⱡꜟ◑כ ≢─ ≤ ⌐ ∆╢ ⁸∕⇔≡ ─ ⌐

№∫√ ╩ ⇔∕─ ╩ ∆╢ ╙ ⌂℮↓≤≤⇔≡™╢⁹ 

 

ᵒ◓ꜞכfi IT ≤─ ⌐≈™≡ 

⁸│♪♇ꜞ◓הfiכꜞ◓ ≢⁸ fiכꜞ◓ IT ≤ ╩≤╡⁸↓─

⌐≡ ╕╢ ─ ≤∕╣╠⅜ ╢↑⅔⌐♃fi☿♃כ♦⌐ IT ◄Ⱡꜟ◑כ

╩ ∆╢ ⌐ ⅜╢╟℮⌐ ╩ ℮≤⇔⁸↓─ ╩ ≤∆╢

Memorandum of Understanding(MOU)╩⁸ 20 5 ⌐ ↕╣√ ─ ◦fi
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 ₈ ⌐⅔↑╢ ₉(TGGⱨ◊כꜝⱶ ⁸2009 7 ) 
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ⱳ☺►ⱶ─ ⌐≡ ⇔√⁹↓─ ⌐╟╡⁸ ≤ ─ⱷfiⱣכ ─

─ ≤ ╩ ℮↓≤⅜ ↕╣√⁹ 

≤─ ⌐≡ IT◄Ⱡꜟ◑כ ╩ ∆╢√╘⌐ ◄Ⱡꜟ◑כIT ╩ ⇔⁸

∕╣╠╩ ╢↓≤⅜≢⅝╢ ⌐◙כꜚ╩ ╘ ≤ ⌐ ⇔⁸ ─Ɽכ♩

╢╟⌐כ♫ ╩ →⁸ ≢⁸ ─ IT ⌐ ╦∑╢ ╙ ™ ≤ ≤⁸

╩ ╪≢⁸ ⅜ ⅎ╢≤ ⅎ╠╣╢⁹ 

 

3  

│⁸Ⱳכ♪ⱷfiⱣכ ⌐╟╡ ↕╣⁸2012 ─Ⱳ⁸│♪כAMD 

Dell⁸EMC⁸Emerson Network Power⁸Google⁸Hewlet-Packard⁸ IBM⁸ Intel⁸Jniper 

Networks⁸Microsoft⁸Schneider Electric─ ╟╡ ↕╣≡™╢⁹2012 7 ⌐ The 

Climate Savers Computing Initiatives 7.2.4 ╩ ⇔⁸PC⁸◘כⱣ─ CO2

⌐ ╦╢ ╙ ∆╢↓≤≤⌂∫√⁹ 

 

4 ⁸   

─♪♇ꜞ◓הfiכꜞ◓ ─ ╡ ╖│⁸ ⅝ↄ 4≈─ ⌐ ⅛╣╢127⁹ 

  

 Έ PUE DCiE ≤꜠ⱳכ♥▫fi◓─●▬♪ꜝ▬fi─  

Έ DCPⱪ꜡◐◦─  

─♪▬●fi♃♦◙▬fi☿♃כ♦ Έ ꜟכ♠  

Έ ♦כ♃☿fi♃─  

Έ ⱨꜞכ◒הכꜞfi◓ⱴ♇ⱪ─  

Έ PUE ◦☻♥ⱶ─  

 כⱵ♦◌▪♪♇ꜞ◓הfiכꜞ◓ fi◓ Έ♬כ꜠♩

 Έ ⁸◄fi♪ꜚ⁸◙כ ⁸ ≤─  

Έ ◓꜡כⱣꜟ⌂  

 

↓╣╠─ ╡ ╖─▪►♩ⱪ♇♩≤⇔≡⁸ⱱ꞉▬♩ⱭכⱤכ⅜ ↕╣╢≤ ⌐⁸

ꜟכ♠─ ⅜►▼Ⱪ◘▬♩≢ ─♪♇ꜞ◓הfiכꜞ◓⁹╢™≡╣↕ ─ ⌐╟

╡⁸ ─╟℮⌂ⱱ꞉▬♩ⱭכⱤ⁸⅜כ ↕╣≡⁸ ⌐♄►fi꜡כ♪ ≤⌂∫

≡™╢ ( http://www.thegreengrid.org/ )  

⁸ ⌂ ⱱ꞉▬♩ⱭכⱤכ│ ─ ╡≢№╢128⁹ 
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 ñThe State of The Green Gridò (TGGⱨ◊כꜝⱶ ⁸2009 7 ) 
128

 

http://www.thegreengrid.org/~/media/WhitePapers/Japanese/TGG%20WhitepaperList.ashx?lang=ja-

JP 
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 7.2-1 ⱱ꞉▬♩ⱭכⱤכ  

#  ⱱ꞉▬♩ⱭכⱤכ♃▬♩ꜟ 

─♪♇ꜞ◓הfiכꜞ◓ 1 ─♃fi☿♃כ♦ ─  

The Green Grid Metrics: Describing Data Center Power Efficiency 

2 ◄Ⱡꜟ◑כ  fi♃─●▬♪ꜝ▬fi☿♃כ♦™╟─

Guidelines for Energy Efficient Data Centers 

3 Green Grid ─ ╡ ╖ ─⧵≥♃fi☿♃כ♦ ─ IT ◄Ⱡꜟ◑כ ─  

The Green Grid Opportunity - Decreasing Data Center and Other IT Energy Usage Patterns 

─♃fi☿♃כ♦ 4 ⌐ ∆╢  

Qualitative Analysis of Power Distribution Configurations for Data Centers 

♃fi☿♃כ♦ 5 ┘⌐ IT ◄Ⱡꜟ◑כ ⌐ ∆╢ ─ ⁸●▬♪ꜝ▬fi⅔╟┘

ⱪ꜡◓ꜝⱶ 

Existing Metrics, Guidelines and Programs Affecting Data Center and IT Energy Efficiency 

♃fi☿♃כ♦─♪♇ꜞ◓הfiכꜞ◓ 6  PUE≤ DCiE 

TGG Data Center Power Efficiency Metrics: PUE and DCiE 

Ᵽכ◘─כ♃fi☿♃כ♦ 7 ╩ ∆╢ 5≈─  

Five Ways to Reduce Data Center Server Power Consumption 

fi▬ꜝ☻כⱬכ♃fi☿♃כ♦ 8 ꜠ⱳכ♩ 

Data Center Baseline Study Report 

9 ITה ─◄Ⱡꜟ◑כ ─√╘─ ┼─ ╡ ╖ 

Addressing Organizational Behavior Issues in IT 

כ♃fi☿♃כ♦ 11 ─√╘─ 7≈─  

Seven Strategies to Improve Data Center Cooling Efficiency 

▬꜠◒כⱣה☻fi꜠כ꜡ 12 ₈DC כ♃fi☿♃כ♦╢╟⌐ ─ DC 

Power for Improved Data Center Efficiency₉⌐ ─♪♇ꜞ◓הfiכꜞ◓╢∆  

TGG Peer Review of "DC Power for Improved Data Center Efficiency" by LBNL 

כ◑ꜟⱠ◄─כ♃fi☿♃כ♦ 13 ─√╘─ⱨ꜠כⱶ꞉כ◒ 

A Framework For Data Center Energy Productivity 

─♪♇ꜞ◓הfiכꜞ◓ 14 DCiE ꜝfiⱨ▬כ♃fi☿♃כ♦ ─  

DCiE Detailed Analysis 

─♪♇ꜞ◓הfiכꜞ◓ 15  

The Green Grid Productivity Indicators 

─כ♃fi☿♃כ♦ 16 ⌐ ∆╢  

Quantitative Efficiency Analysis 

כ♃fi☿♃כ♦ 17 ─√╘─ⱪ꜡◐◦  

Proxy Proposals for Measuring Data Center Efficiency 
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כ♃fi☿♃כ♦╢╟⌐ 19 ─  

Using Virtualization to Improve Data Center Efficiency 

20 PUE  

PUE Scalability Metric and Statistical Analyses 

─כ♃fi☿♃כ♦ 21 ≤ ─  

Fundamentals of Data Center Power and Cooling 

22 PUE/DCiE─ ה ⌐ ∆╢●▬♪ꜝ▬fi 

PUE/DCiE Usage Guidelines 

23 IT ─ ⅔╟┘ ─ ⌂◘▬☺fi◓ 

Proper Sizing of IT Power and Cooling Loads 

 

 

7.2.4 Climate Savers Computing Initiatives 

1  

◒ꜝ▬ⱷה♩כ☿▬Ᵽה☼כ◖fiⱧꜙכ♥▫fi◓ה▬♬◦▪♥▫Ⱪ ⁸CSCI │⁸

כ☺꜡◖◄ ─ ™ ⁸ ⁸ ⅜ ∆╢ ≤⇔≡⁸WWF 

( ) ─◒ꜝ▬ⱷה♩כ☿▬Ᵽה☼כⱪ꜡◓ꜝⱶ─ ╩ ↑ ™≢ 2007

⌐ ⁹◖fiⱧꜙכ♃─ ⁸ ─◖fiⱧꜙכ♃─ ╩ ∆

╢☻ⱴכ♩⌂♥◒ⱡ꜡☺כ─ ⁸ ⁸ ╩ ⇔≡™ↄ↓≤≢ CO2 ╩ ∆

╢↓≤╩ ≤⇔⁸ ╩ ⇔√⁹ 

 

2  

PC⁸ ─Ᵽכ◘ ┘ ─ Ɽ꞉כⱴⱠכ☺ⱷfi♩

⌐╟╡⁸◖fiⱧꜙכ♃─ ⌐╟∫≡ ∆╢ CO2 ╩ ∆╢⁹ 

 

3  

 2007 6 ⌐ Google, Intel ─ ⌐╟╡ ≤⇔≡ ⁹ⱷfiⱣכ◒ꜝ☻│Ⱳכ

♪ⱷfiⱣ⁸כ☻ⱳfi◘⁸♩▬◄◦♁▪⁸כ▪ⱨ▫ꜞ◄▬♩─ 4 ≢№╡⁸Ⱳכ♪ⱷfiⱣ

≡⌐כ ╩ ⁹╕√⁸Ⱳ⁸♪כ⅔╟┘☻ⱳfi◘⁸כⱷfiⱣכ⌐≡ ⌂≥─

⁸↕╠⌐ ⁸ ≤─ ⌂≥─ⱴכ◔♥▫fi◓╩ ∆╢꞉כ◐fi◓◓ꜟ

╩ⱪכ ⇔≡ ⇔≡⅝√⁹ 

2012 7 ⌐ ─ The Green Grid⌐ ↕╣√⁹ ─ⱪ꜠☻ꜞꜞכ☻│ ◘▬

♩⌐ ↕╣≡™╢⁹ 

http://www.thegreengrid.org/~/media/press%20releases/TGG%20CSCI%20Press%20Release%202012-0

7-19%20EN%20FINAL 

 

http://www.thegreengrid.org/~/media/press%20releases/TGG%20CSCI%20Press%20Release%202012-07-19%20EN%20FINAL
http://www.thegreengrid.org/~/media/press%20releases/TGG%20CSCI%20Press%20Release%202012-07-19%20EN%20FINAL
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7.2.5 Digital Energy and Sustainability Solutions Campaign (DESSC) 

1  

Digital Energy and Sustainability Solutions Campaign (DESSC) │⁸ ─◄Ⱡꜟ◑כ

⌐⁸IT ⅜ √∆ ─ ╩ ה NGOה ≢⁸ ⇔⁸ ⇔⁸ ∆╢↓≤

╩ ∆╢⁸ ─ ≢№╢⁹ 

 

2  

₈Green by IT₉⅜⁸ ↄ ⌐◄Ⱡꜟ◑כ ≤ ⌐ ⅝⌂ ╩ ╓∆↓

≤╩ ∆╢√╘⌐⁸ ─ ┼─ ╩ ╘⁸ ⌂ ─ ╩

∆╢↓≤╩ ⌐⁸2008 11 ⌐ ⇔√⁹⁸2010 ╟╡ IT ≢№╢

Information Technology Industry CouncilITI ─ ≤⌂╡⁸ICT⌐╟╢◄Ⱡꜟ◑כ ⅔

╩fiꜛ◦כⱡⱬ▬הכ◑ꜟⱠ◄הfiכꜞ◒┘╟ ∂≡◘☻♥♫Ⱪꜟ⌂ ╩ ∆╢

↓≤╩ ⇔ ⇔≡™╢⁹ ITI ─ⱱכⱶⱭכ☺  http://www.itic.org/about/  

⌂⅔⁸DESSC─ ─ │ Digital Energy Solutions Campaign (DESC) ≢№∫√⅜⁸∕─

Digital Energy and Sustainability Solutions Campaign (DESSC)  ≤ ⇔≡™╢⁹ 

 

3  

DESSC─ ⌂ ╡ ╖│⁸ ─ ╡≢№╢  

Έ IT ⌐╟╢ ◄Ⱡ ─ ╩ ∆╢ ─  

Έ IT ≤Ⱪ꜡כ♪Ᵽfi♪ ⅜╙√╠∆◄Ⱡꜟ◑כ ─

≤  

Έ ⁸ ⁸ ⁸NGO ≢─ⱬ☻♩ⱪꜝ◒♥▫☻─  

Έ IT ─ ⌐╟╡ ⅝⌂ ◄Ⱡ ╩ ╗№╢ ─ ה ─  

Έ ◓ꜞכfi by IT ⅜╙√╠∆ ≤ ∆╢ כ◑ꜟⱠ◄ה ┼─  

Έ ╟╡ ◄Ⱡ ─ ⅝™ ┼─  

Έ  

DESSC⌐╟╢ ≢─ ─ ⌂ │⁸IT♁ꜞꜙכ◦ꜛfi⌐╟╢ ◄Ⱡ ≢№

╢⁹SMART2020꜠ⱳכ♩ 3.2.2 ≢ ↕╣√ ⌂ⱳ♥fi◦ꜗꜟ╩ ≈ ◄Ⱡ⌐ IT

⅜fiꜛ◦כꜙꜞ♁ ≢№╢↓≤⅛╠⁸₈ ╡ ╗═⅝↓≤│⁸2 IT ─◄Ⱡꜟ

כ◑ ╩ ™≡ ╡─ 98 ─◄Ⱡꜟ◑כ ╩ ∆╢↓≤≢№╢₉≤⇔≡™╢⁹ 

fiכꜞ◓⌂ by IT─ ╡ ╖ ≤⇔≡│⁸₈☻ⱴ₉⁸₈♪♇ꜞ◓♩כ☻ⱴכ♩ⱦꜟ

♦▫fi◓₉⁸₈☻ⱴכ♩⌂ ₉⁸₈ ─☻ⱴכ♩ ₉⁸₈♥꜠꞉כ◒─ ⌂≥⌐╟╢

─ ₉⌂≥╩№→≡™╢⁹ 

⌐│⁸DESSC≢│⁸ ─ 9 ⌐╦√╢ ╩ ∫≡™╢  7.2-1 ⁹ 

 

http://www.itic.org/
http://www.itic.org/about/
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1 EERS
DESC (ñDESC US Policy Recommendationsò)

¸ IT

¸

¸

¸

EERS)

¸ Energy 

Efficiency Resource Standard1)) 

¸ investimenttax credit 

(ITC)

¸

¸

Reduction Tax Credit)

¸

¸ HEMS

¸ IT

¸

¸ 2007EISA

¸

¸

¸

¸

 

¸

¸

¸ IT

¸

¸ Energy Efficiency Resource Standard (EERS)

¸

¸

¸

¸ COE

¸ MEP)

¸ DOE

¸ IT

¸

¸

 

 7.2-1 DESSC─ ∆╢ 129
 

 

 

 

 

 
                                                        
129

 ñDESC US Policy Recommendationsò ╩╙≤⌐⁸WG≢≤╡╕≤╘√ 
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7.3. EU⌐⅔↑╢ ╡ ╖ 

7.3.1 ⅔╟┘ ⌐╟╢ ╡ ╖ 

1 20/20/20 by 2020 

2009 4 ⌐⁸  (EU) 27◌ │ ≤ ◄Ⱡꜟ◑כ ⌐ ∆╢

Ɽ♇◔כ☺⌐≈™≡ ⇔√⁹2020 ╕≢⌐⁸₈ᵑ ●☻ ╩ 1990 ꜠ⱬꜟ⅛

╠ 20 ∆╢⁸ᵒ ◄Ⱡꜟ◑כ ⌐ ╘╢ ◄Ⱡꜟ◑כ─ ╩ 20 ╕≢

⅝ →╢⁸ᵓ◄Ⱡꜟ◑כ ╩ ↕∑╢↓≤≢ ◄Ⱡꜟ◑כ ╩ 20 ∆╢₉

↓≤⌂≥╩ ≤⇔≡™╢⁹ 

Ɽ♇◔⁸│☺כ EU-ETS)─ ⁸ ─ ─

⅛╠─ ⌐≈™≡ ─№╢ ╩ ∆╢ ⁸ ◄Ⱡꜟ◑כ─◦▼

▪ ⌐ ↑≡ ─№╢ ╩ ∆╢ ⁸ ה ⌐ ∆╢

╩ ∆╢ ≤™℮ 4 ─ ≢ ↕╣≡™╢⁹ 

 

2 fiכꜞ◓ IT ⌐ ∆╢  

EC ≢│⁸ ─ ⌐ fiכꜞ◓⁸↑ IT ─ ⌐ ∆╢ ╩ 2009

⌐ ⇔√130⁹ ≤ IT ⌐ ↑≡⁸☻ⱴכ♩ⱷכ♃כ╛☻ⱴכ♩◓ꜞ♇♪─ ⁸

─ ⁸ ─ ≤─ ╛ ⌂≥╩ ⇔≡™╢ 7.3-1 ⁹ 

 

fiכꜞ◓ 7.3-1 IT ─ ⌐ ∆╢ ─  

  

 ☻ⱴכ♩ⱷכ♃ 

Έ 2010 ╕≢⌐☻ⱴכ♩ⱷכ♃─ ─ ≢  

Έ 2012 ╕≢⌐☻ⱴכ♩ⱷכ꜡─♃כꜟ▪►♩  

Έ ☻ⱴכ♩◓ꜞ♇♪ ⌐ ⅎ√Ⱡ♇♩꞉כ◒ ─  

Έ ☻ⱴכ♩◓ꜞ♇♪⌐≈™≡◖fi☿fi◘☻ 

∕─  

Έ ₈ ⌐╟╢ ה₉ ╩ fiכꜞ◓╢∆  

Έ ─◄Ⱡꜟ◑כ  

Έ ⱪꜝ♇♩ⱨ◊כⱶ─○כⱪfi  

IT  ⱪ꜡☿☻⌐⅔↑╢ ●☻  

EC ─ ⌐  

Έ ◄Ⱡꜟ◑הכ │ⱬכ☻ꜝ▬fi♦כ♃  

 
                                                        
130

 EU⌐⅔↑╢◓ꜞכfi ICT─ ╡ ╖ ☺▼♩꜡  
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Έ 2011 ╕≢⌐ ─  

Έ EU─ 2020 ╩ ⅎ╠╣╢ ה ꜠ⱬꜟ─◄Ⱡꜟ◑כ

 

ⱦꜟה ⁸ ה ≤─  

Έ ה ⱦꜟ─◄Ⱡꜟ◑כ ╩ ∆╢ IT fiꜛ◦כꜙꜞ♁  

Έ ⱦꜟה ≤⸗♦ꜞfi◓ה◦Ⱶꜙ꜠כ◦ꜛfi♠כꜟ ─

 

Έ ITS⌂≥ fiꜛ◦כꜙꜞ♁  

Έ ה ⌐⅔↑╢ ─ ╩♃כ♦™ ∆╢ⱨ꜠כⱶ꞉כ

◒─  

 

↓─ ╩ ↑⁸2009 10 ⌐│⁸Digital Europe ≤ Tech America Europe⁸GeSI│₈ICT4EE

ⱨ◊כꜝⱶ₉─ ╩ ⇔√ 3.2.1 ⁹↓╣╠─ ⅜ ⌐⌂╢ ICT4EEⱨ◊כ

ꜝⱶ│⁸◄Ⱡꜟ◑כ ╛ ─ ⌐ ⅎ⁸ ╛ 2020 ─

╩ ∆╢√╘─ ─fiꜛ◦כꜙꜞ♁⌂ ⌐ ╡ ╪≢™ↄ≤⇔≡™╢131⁹ 

 

3 fiכꜞ◓ IT ⌐ ∆╢ ╡ ╖ 

EU ≢│⁸EU ⁸ ⌐ ─ ╩ ™⁸▬ⱡⱬכ◦ꜛfi◘ⱳכ♩ⱪ꜡◓

ꜝⱶ⅜ ↕╣≡™╢⁹ICT ─ ה ◄Ⱡꜟ◑כ─ ⁸ ⁸

ⱦ☺Ⱡ☻◘ⱳכ◘♩כⱦ☻─ ⁸ ⌐ ∆╢ ⱪ꜡☺▼◒♩⁸☻ⱴכ♩◓ꜞ

♇♪⌐ ∆╢ⱪ꜡☺▼◒♩⁸Social housing⌐⅔↑╢◄Ⱡꜟ◑כ ⌐ ∆╢ⱪ꜡☺▼

◒♩⅛╠ ↕╣╢⁹╕√⁸☻ⱴכꜞ◓⁸≤⌂♪♇ꜞ◓♩כfi IT ⌐ ∆╢ ⱪ꜡☺▼◒

♩╙ ⇔≡™╢⁹10 ─ⱪ꜡☺▼◒♩⅜ ≢⁸⅛≈ ╙ ⅜ⱴכ♥ ↕╣≡™

╢⁹ 

 

7.3.2 EU Code of Conduct on Data Centres 

1  

Code of Conduct( CoC) EU

EU EU

 

CoC

UPS 4

 

 
                                                        
131

 EU⌐⅔↑╢◓ꜞכfi ICT─ ╡ ╖ ☺▼♩꜡  
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ICT

Code of Conduct on Data Centre Energy Efficiency2007 10

2008 10 Version 1.0

2010 1  Version 2.0 
132

 

 

 

2  

CoC │ ─♃fi☿♃כ♦≡⇔≥ ≤ ⅜ ⁸ ╩ ◄─♃fi☿♃כ♦∏╦

Ⱡꜟ◑כ ─√╘─↕╕↨╕⌂ ╩ ⁸ ∆╢√╘─ ╩ ⇔⁸ ─

™╩╙∫≡ ↕╣√⁹ 

 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧ Energy Star CoC  

 ̧  

 ̧  

 ̧  

 

3  

CoC on Data Centre energy Efficiency│ European Commission⌐╟∫≡ ↕╣⁸Joint 

Research Center⌐ ⁸⅔╟┘ 3≈─Working Group╩ ≈⁹ 

 

 ̧  EC DG JRC   

 ̧ Best Practice

 

 ̧ Energy efficiency metrics and measurement

 

 ̧ Data collection and analysis

 

 
                                                        
132

 http://re.jrc.ec.europa.eu/energyefficiency/html/standby_initiative_data_centers.htm 



 

340 

 

4 CoC on Data Centre energy Efficiency─  

ᵑ ─  

ICT

2007

56TW 2020 104TWh  

EU

 

 

 

 

 DOE, EPA The Green GridCSCI

EU

 

  

CoC on Data Centre Energy EfficiencyEuropean Commission Joint Research Centre

CoC

ICT

 

 

ᵒCoC on Data Centre Energy Efficiency─  

 

 CoC IT

Asset Efficiency Facility Efficiency  

Facility Efficiency IT The 

Green Grid IT UPS

DCiE: Data Centre infrastructure Efficiency  

 

DCiE = IT  /  x 100% 

 

CoC IT Asset Efficiency
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7.3.3 Code of conduct on broadband equipments 

1  

™ ⁸EC─ ⌐⅔↑╢ ─ ⅜Ⱪ꜡כ♪Ᵽfi♪ ⌐╟╢╙─≤

↕╣≡™╢⁹ ─ ─כ♄▬ⱦ☻ⱪ꜡Ᵽכ◘╛ ⌐ ∆╢╙──⁸

2015 ╢↑⅔⌐Ɽ♇꜡כꜜ─ │ 50TWh/ ≤ ↕╣╢⅜⁸ ╩

∆╢↓≤⌐╟╡⁸ ⌂ ≤ ─ ⌐ ∆╢ ≤⇔≡⁸

╩ 25TWh/ ╕≢⌐ ╘╢↓≤⅜ ↕╣≡™╢⁹↓╣│⁸ ≢ 5.5Milion ton⁸

∆⌂╦∟ 7.5Bꜚכ꜡─ ⌐ ∆╢⁹ 

↓╣╠Ⱪ꜡כ♪Ᵽfi♪ ─ ⌂ │⁸ ─◄Ⱡꜟ◑כ≤

⌐╟∫≡ √⌐ ↕╣╢═⅝≢№╡⁸Ⱪ꜡כ♪Ᵽfi♪ ─ ⅜ ╙

≢№╢≤ ⅎ╠╣≡™╢⁹ 

↓─√╘⁸ ◒כⱠ♇♩꞉╛כ♄▬ⱦ☻ⱪ꜡Ᵽכ◘⁸│ ⁸ ╛ ─

⌐╟∫≡ ↕╣╢↓≤⅜ ↕╣≡⅔╡⁸EC⌐⅔↑╢Ⱪ꜡כ♪Ᵽfi♪

⅔╟┘↓╣╩ ∆╢ ≡─ ⅜ ℮═⅝ ≤⇔≡⁸ ─◄Ⱡꜟ◑כ

─ ⅛╠ ↕╣≡™╢⁹ 

 Ⱪ꜡כ♪Ᵽfi♪ ─ ╩⁸ ⅔╟┘ ╩☻ⱦכ◘╢╣↕

→╢↓≤ ↄ ∆╢↓≤⁹ 

2003 ⅛╠ ⅜ ↕╣⁸ ─ CoC│ 2006 7 19 ⌐ ↕╣√⁹ 

 

꞉כꜟ◓◒כⱪ Senternovem NL, EST DK, Motorola, BT, Swisscomm, Sagem, Philips, 

Vodafone Group Services, France Telecom, Thomson  

 

Energy Consumption of Broadband Communication Equipment and Networks꞉ כ

─ⱪ⌐╟╢CoC on Energy Consumption of Broadband Equipmentכꜟ◓◒ ⁹ 

2  

1≢ ♩כ꜠♃כ♦╢╣↕ 144kb/s ─ ⌐☻ⱦכ◘ ╦╢ ≢№╡⁸

◄fi♪ꜚכ◙ ⅔╟┘Ⱡ♇♩꞉כ◒ Ⱡ♇♩꞉כ◒ ⅛╠ ↕╣

╢⁹ │ CoC⅜ ≤∆╢◄fi♪ꜚכ◙ ≤Ⱡ♇♩꞉כ◒ ─ ╩⁸DSL╩ ⌐≤

∫≡ ⇔√╙─≢№╢⁹ 

 

⌂⅔⁸ ≢№╢◖fiⱧꜙכ♃╛☿♇♩♩♇ⱪⱲ♇◒☻⌐ ∆╢ │⁸

∕╣∙╣ Energy Star ⱪ꜡◓ꜝⱶ⅔╟┘ CoC for Digital TV⌐ ╕╣≡⅔╡⁸ ≤⌂∫≡

™╢⁹ 
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7.3.4 Code of Conduct on Energy Efficiency of External Power Supplies 

 

1  

─ ⌐ ╘╢ ─ │ ≢№╡⁸ ╩ ╗

─ ⌐╟╡⁸ │ 1996 ─ 8TWh⅛╠ 2006 ─ 14TWh⌐ ⇔≡™╢⁹ 

╩ ∆╢↓≤⌐╟╡⁸2010 ⅛╠ 5TWh/ ─ 500M 

EURO⌐ ⁹ ⅜ ↕╣≡™╢⁹↕╠⌐Ɽ꞉כ ╩ ↕∑╢↓≤⌐╟╢

─ ⌐╟∫≡⁸ ─ 1⅛╠ 5TWh/ ╙ ↕╣≡™╢⁹ 

 

─ ⌐ ∆╢ ⁸ ⌐╙ ∆═⅝≢№╡⁸ ╩ ↕∑⁸

╩ ↕∑√≤⇔≡╙⁸ ⌐ ╩ ⅎ≡│⌂╠⌂™≤ ⇔≡™

╢⁹ 

 

0.3W⅛╠ 250W╕≢ ⌐⅔™≡⁸ ⅔╟┘ ─◄Ⱡꜟ

כ◑ ╩ ↕∑╢↓≤⁹ 

 

1999 ⅛╠ ⅜ ↕╣⁸ ─ CoC⅜ 2000 6 ⌐ ↕╣√⁹ 

 

2  

─ ה AC-DC, AC-AC ≢№∫≡⁸ ╛

⁸ ↑─ AC ▪♄ⱪ♃ ╩ ╖⁸ ⅜ 0.3W₩250W≢ ╩

⇔≡™╢ ≤│ ─ ⁹ ─ ≢ ↕╣╢DC-DC ∆⌂╦∟⁸

│ ≢№╢⁹ 

 

3 ꜠ⱬꜟ─  ꜟכꜙ☺◔☻≥

CoC ⌐ ∆╢ ⌐ꜟכꜙ☺◔☻⁸│ ↕╣√ ╕≢⌐ ⌐ ↕╣╢ ⸗♦ꜟ╕

√⁸ ⌐ / ↕╣√ ─ ⌂ↄ≤╙ 90%⌐⅔™≡⁸ ⌐ ∆

≤⁸ ─ ─ ╩ √∆╢↓≤⅜ ↕╣≡™╢⁹ 
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7.3.5 ICT4EE ⱨ◊כꜝⱶ 

1  

ICT4EE│⁸2009 10 ─ DG-INFSO ▪▫♦ⱷה ─ ╩

↑⁸Digital Europe⁸Tech America Europe⁸GeSI⁸JBCE ⱦ☺Ⱡ☻ ╩

≤⇔≡ 2010 2 23 ⌐ ↕╣√⁹ 

 

2  

ⱨ◊כꜝⱶ─ │ ─ ╡≢№╢  

Έ 2010 ╕≢⌐⁸ICT fiכꜞ◓ה ICT─ ≤◄Ⱡꜟ◑כ⌐⅔↑╢ ╩

∆╢ⱨ꜠כⱶ꞉כ◒╩ ∆╢ 

Έ 2011 ─ ╦╡╕≢⌐ ─ ╩ ה ∆╢ 

Έ 2011 ╕≢⌐◄Ⱡꜟ◑כ ─ ╩ ∆╢ 

 

3  

ICT4EEⱨ◊כꜝⱶ│⁸☻♥▪ꜞfi◓ה◖Ⱶ♇♥▫⁸כ꞉כ◐fi◓כꜟ◓הⱪ⁸☻♥כ◒

ⱱꜟ♄כ ⅛╠ ↕╣╢⁹ 

 

ICT4EE 2010
1
 

 

Vice Chair

RapporteursRapporteurs

Steering  CommitteeSteering  Committee

Chair
WG1

Chair
WG1

Chair
WG2

Chair
WG2

Chair
WG3

Chair
WG3

(if necessary)
 

 

 כ▫♥♇Ⱶ◖ה◓fiꜞ▪♥☻ה

Έ ⱨ◊כꜝⱶ─  

 ⱪכꜟ◓ה◓fi◐כ꞉ה

Έ WG1 ICT ⌐⅔↑╢ ─◄Ⱡꜟ◑כ ─  

 
                                                        
1
 ICT4EE  



 

344 

ü ≤ ⁸ ⁸ ─ⱨ꜠כⱶ꞉כ◒─  

Έ WG2 ─ ─◄Ⱡꜟ◑כ ─  

ü ICT ╩ ™≡⁸ ─ ─◄Ⱡꜟ◑כ ╩ ⁹ ♥☻◦╩כ♃◒☿─≡

ⱴ♥▫♇◒⌐╖╢√╘⌐⁸ ─ ╩ ╕ⅎ√ ≢⁸ ה ⁸ⱦꜟה

⁸◄Ⱡꜟ◑כ ╩ ⁹ 

Έ WG3 ─ ≤ ─  

כ♄ꜟⱱ◒כ♥☻ה  

Έ ⱨ◊כꜝⱶ─ ╩♩♇fiⱪ▬─╠⅛כ♄ꜟⱱ◒כ♥☻⌐ ↑ ╢ 

Έ ⱨ◊כꜝⱶ─ ─  

fiכꜞ◓ IT ≤╙ MOU ╩ ┘⁸ⱨ꜠כⱶ꞉כ◒ ⌐№√∫≡ ╩ ∫≡⅝

√⁹ 

 

4  

WG1ה  ICT4EEⱨ◊כꜝⱶ⅜ ∆╢↓≤≤⌂∫√₈ICT ─◄Ⱡꜟ◑כ ₉⌐ 

≈™≡⁸╕∏ ⌐ ≤⌂╢₈ICT ₉─ ╩ ⇔√⁹ ─ ⁸OECD 

─●▬♪ ╩╙≤⌐ ─ ⱷfiⱣכ≤ ⁸ ≢ ⇔⁸  

⌂ ╩ ╘√⁹ 

™≡⁸ICT ─ CO2 ─ ⌐≈™≡─ ⅜ fiכꜞ◓⁸╣╦ IT 

╙ JBCE ⱦ☺Ⱡ☻ ╩ ∂≡⁸ ⌐⅔↑╢ ה  

─ ─ ╩ ⇔√⁹ 

 

WG2ה  ICT⌐╟╢ ─ ─כ♃◒☿⌂₁ CO2 ─ ⌐≈™≡ ⇔⁸ ⁸ 

⌐⅔™≡ ─▪ⱪꜞ◔כ◦ꜛfi╩ ∆╢↓≤⌐╟╡ CO2 ⅜ ╣╢ │ 

⅛⁸≤™℮ ╩ ∫√⁹ ╩ ITU-T⌐▬fiⱪ♇♩∆╢ ⁸ ⌐╙ ⇔√ 

≢⁸2012 ⌐ ╩ ⇔√⁹ 

 

WG3ה ─ ◄Ⱡ ╩ⱴ♇Ⱨfi◓⇔⁸ ⌐№√∫≡─ ⌂≥╩  

⇔√⁹ 

 

5 ─  

ⱨ◊כꜝⱶ─WG≢│ ─╟℮⌂ ╩ ∫√⅜⁸ ⌐ DG-INFSO│⁸

◄Ⱡ ─ ≤⇔≡⁸ ⌂≥⌐╟╢₈LCA ⱬכ☻≢─ CO2 ─

₉₈ICT⌐╟╢ CO2 ─ ₉─ ─ ⌐ ⅝⌂ ╩ ∑√⁹ 

ITU-T⁸IEC⁸ETSI⌂≥─ │⁸2010 ⌐ ─ⱴכ♥√⇔℮↓≢™

⌐ ⇔≡⅔╡⁸2012 ≢│ ₁⌐ ⁸ ╙ ╦╣≡™╢⁹ DG-INFSO

│⁸↓╣╠─ ⅜≥╣ↄ╠™ ⌐ ⅎ╢ ≢№╢⅛ ╡√™≤ ⅎ⁸2011 ⌐

™ↄ≈⅛─ ─♪ꜝⱨ♩╩ ™⁸ ─ ╩ ∫≡⁸ ─ ╩ ℮Ɽ▬꜡♇♩
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╩ ⇔√⁹∕─ ⌐ ≠™≡⁸DG-INFSO≤⇔≡⁸↓╣╠─ ╩⌂╪╠⅛─ ─

≡⇔≥ꜟכ♠ ™╢─⅛⁸╕√⁸ ⌐≥─╟℮⌂ ╩ ∂╢─⅛⁸ ─ ⅜ ↕

╣╢≤ ╦╣╢⅜⁸2012 ≢│ │↕╣≡™⌂™⁹╕√⁸DG-INFSO │ 2012

⌐ DG-CONNECT≤™℮ ─ ⌐ ↕╣≡™╢⁹ 

↕╠⌐⁸ DG-ENV ⌐⅔™≡╙⁸LCAⱬכ☻≢─ ─ CO2

─ ⌐≈™≡ ⇔≡⅔╡⁸ ⌐ ╩ ⅎ≡™╢⁹ ≤∆╢

│ ICT ∞↑≢⌂ↄ ≢№╢⅜⁸ICT ≤⇔≡│ 2≈─ ─ ╩ ⇔≡ ∆

╢ ⅜№╢⁹ 

 

7.3.6 Global e-Sustainability Initiative (GeSI) 

1  

Global e-Sustainability Initiative (GeSI) │⁸ICT⌐⅔↑╢▬ⱡⱬכ◦ꜛfi╩ ∂≡ ⌐◘

☻♥♫Ⱪꜟ⌂ ╩ ⇔≡™ↄ↓≤╩ ≤⇔√ NPO ≢№╢⁹ 

 

2  

GeSI≢│⁸ⱦ☺ꜛfi≤⇔≡ ─ ╩№→≡™╢⁹ 

Έ ─ ⌂ ⌐ ∆╢ ☻ⱦכ◘⁸ ICT┼─▪◒☿☻─ ≤ ╩

ⱶꜝכ◊Ᵽꜟⱨכ꜡◓√⇔  

Έ ICT ─ כ♄ꜟⱱ◒כ♥☻╛ ─  

Έ ─ ─ ≤ⱬ☻♩ⱪꜝ◒♥▫☻  

Έ ─ ─  

Έ Ɽכ꜡─כ♫♩כ◌ꜟ⌂▬♬◦▪♥▫Ⱪ─ ≤  

Έ ─ ⁸ ╛ ─  

 

3  

2009 6 ≢│⁸ ⁸IT ⱷ⁸◌כ ⁸NGO⌂≥ 26 ⅛╠

↕╣≡™╢ 8 הⱤ♇꜡כꜜ⁹ ─ ⅜ ↄ ⇔≡™╢⁹ 

 

4  

GeSI≢│⁸◐⁸≡⇔≥▪ꜞ◄כ ⁸◘ⱪꜝ▬♅▼כfi⁸E- ⁸ ⁸

⁸◖Ⱶꜙ♬◔כ◦ꜛfi╩№→≡⅔╡⁸♥כⱴ ⌐꞉כ◐fi◓◓ꜟכⱪ╩ ⇔≡™╢⁹

╕√⁸GeSI│ ╩fiꜛ◦כ◔♬ꜙⱵ◖─≥כ♄ꜟⱱ◒כ♥☻╛ ∂≡⁸ICT ⅜

⌂ ╩ ∆╢ ╩ ⇔⁸∕╣╩ ⌂╠⇔╘╢ ╩ ⇔≡™╢⁹ 

◄Ⱡ fiכꜞ◓ IT ה ─ ╡ ╖≤⇔≡│⁸GeSI≢│⁸2008 ⌐ ICT─

╩ ⇔√꜠ⱳ₈♩כSMART2020
133₉╩ ⇔√⁹SMART 2020 ≢│⁸2020 ⌐⅔↑
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 http://www.smart2020.org/ 
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fiכꜞ◓╢ IT ─ ●☻ ⱳ♥fi◦ꜗꜟ⅜⁸ ●☻ ⱳ♥fi◦ꜗꜟ ─

35 ╩ ╘╢≤ ⇔≡™╢⁹╕√⁸Smart Grid⁸Smart Building⁸Smart logistics⁸Smart motors

⌂≥─ ─ ⱳ♥fi◦ꜗꜟ⅜ ⅝™≤ ⇔≡™╢ ⁹ 

 

SMART2020─ │⁸▬fi♃כⱠ♇♩≢ ↕╣╢∞↑≢│⌂ↄ⁸∕─ │ EC⌂≥

≢╙ⱪ꜠♀fi♥כ◦ꜛfi↕╣⁸∕╣╩ ≤⇔≡ GeSI│ The EU Ad-Hoc Advisory Group for 

Energy Efficiency⁸The ICT Policy Support Programme⁸Sustainable Energy Europe campaign ⌂

≥─ EU─™ↄ≈⅛─▬♬◦▪♥▫Ⱪ⌐ ⇔≡™╢⁹╕√⁸SMART2020│⁸◓꜡כⱣꜟ

Ᵽכ☺ꜛfi∞↑≢│⌂ↄ⁸ ⌐ ⇔√╙─╙ ↕╣⁸ ─ ≤◖Ⱶꜙ♬

╢≥╩fiꜛ◦כ◔ ╙≡⇔≥ꜟכ♠─ ™╠╣≡™╢⁹ 

↕╠⌐⁸SMART2020│ ⌐ ↕╣╢≤ ⌐⁸2009 2010 ⌐⅛↑≡⁸ ⁸

▬fi♪ Ɽ♇꜡כꜜ⁸ ⁸ ▪ⱷꜞ◌ ⌂≥─ ה ─ ⅜ ↕╣≡™╢⁹╕

√⁸ ─ ⌐≈™≡╙ ≤─↓≤≢№╢⁹ 

╕√⁸SMART2020─◘▬♩≢│⁸ ⌐ⱦꜟה○ⱨ▫☻⁸ ה ⁸ ─ ⌐⅔

↑╢◄Ⱡꜟ◑כ ─▫♦♃☻☻כ◔─ ╙ ∫≡™╢⁹ 

2012 ⌐⁸ √⌐ SMARTer2020╩ ⇔≡™╢⁹ 
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7.3.7 BITKOM
134

 

1  

♪▬♠ BITKOM │⁸ 1000 ⅜ ∆╢ IT ─ ≢⁸ ⁸ ⁸☿◐

ꜙꜞ♥▫⁸Ⱪ꜡כ♪Ᵽfi♪⁸ ⁸▬ⱡⱬכ◦ꜛfi⁸ ⌐ ╦∫≡™╢⁹

100 ─꞉כ◐fi◓◓ꜟכⱪ╩ ∟⁸ 30 ─ⱪ꜠☻◌fiⱨ□꜠fi☻╩ ⁸◓ꜞ

fiכ IT⁸☿◐ꜙꜞ♥▫⁸♫꜠♇☺ⱴⱠ☺ⱷfi♩⌂≥⌐ ∆╢◌fiⱨ□꜠fi☻╙ ∆╢≤

fiכꜞ◓⁸⌐ IT⁸Ⱪ꜡כ♪Ᵽfi♪⁸IT ☿◐ꜙꜞ♥▫⌐ ∆╢ ╩ ⇔≡™╢⁹ 

 

2  

│⁸ ⅛╠⌂╢ Memberôs meeting⌐╟╡⁸100 ⱷfiⱣכ⅛╠ ↕╣╢ Main 

board⅜ ↕╣⁸↕╠⌐Main board⌐⅔™≡ Presiding Committee15ⱷfiⱣכ⅜ ↕╣╢⁹

Presiding Committee⌐│⁸President ⁸Vice President ⁸Treasurer

⅜ ⅛╣╢⁹ 

 

3  

2008 2009 ⌐⅔↑╢ BITKOM ─ ⌂♩Ⱨ♇◒│⁸ ≤ ⁸ ⁸☿◐

ꜙꜞ♥▫⁸ ≤ⱷ♦▫▪─ ≢№╢⁹↕╠⌐⁸E-Health⁸ ⁸E-Government⁸▬ⱡ

ⱬכ◦ꜛfiה ─ ╡ ╖╙ ∫≡™╢⁹ 

 

fiכꜞ◓ IT ⌐ ⇔≡│⁸òGreen in ITò⁸òGreen through ITò─ ─ ⌐⅔↑╢ ╡ ╖

╩ ╘╢≤⇔≡™╢⁹ ꜟ◒▬◘ⱦ☻─ꜝ▬ⱨכ◘╛ ⌐⅔↑╢ ╛◄Ⱡꜟ◑כ─

 ⱪ≤⇔≡™╢135⁹כ◖☻╩

⌂ ╡ ╖  

Έ ♦כ♃☿fi♃ ≢│⁸◄Ⱡꜟ◑כ ⌐ ↑√●▬♪ꜝ▬fi─ ⌂≥╩ ∫

≡™╢⁹ 

Έ ≤ fiכꜞ◓≢ ⌐╙ ╡ ╪≢™╢⁹ │⁸ Ᵽכ◘⁸ ⁹ 

Έ ╕√⁸ꜚכ◙⌐ fiכꜞ◓⁸⇔ IT ◖fi◘ꜟ♥▫fi◓╩ ⇔≡™╢⁹ ⁸ⱬ☻

♩ⱪꜝ◒♥▫☻⁸ ─ ─ ⌂≥⁸ ≢◘ⱳ⁹2009♩כ 3 ─ CeBIT

≢ ⁸6 ⌐◖fi◘ꜟ♥▫fi◓ ⁹ 

Έ ⁸ꜚ⁸◙כ ⁸ ─ⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡⁸◓ꜞכfi IT

▪ꜝ▬▪fi☻╩ ⇔√⁹ 

Έ CeBIT⌐⅔™≡⁸◓ꜞכfi of IT⁸◓ꜞכfi by IT─ ╩⅔↓⌂∫≡™╢⁹

╛ ⌐╟╢ fiכꜞ◓⁸ IT ⌐ ∆╢ ⁸▬ⱬfi♩⌂≥╩ ⁹ 
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 About BITKOM JEITA/BITKOM Ⱶכ♥▫fi◓  
135

 Green ITïActivities in Germany ï JEITA/BITKOMⱵכ♥▫fi◓  
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7.3.8 Grid Computing Now KTN/ BCS/ Intellect  

Grid Computing Now KTN│⁸◓ꜞ♇♪ ─ ╩ ⌐ ⇔≡╙╠℮√╘─

╩ ∆╢√╘⌐ ↕╣⁸ ─ ≢№╢ ▬◑ꜞ☻─ IT ≢№

╢ Intellect⅜ fiכꜞ◓⁹╢™≡⇔ IT ⅜ ▬⁸▫♦♃☻☻כ◔ⱴ─└≤≈≢⁸כ♥⌂

ⱬfi♩⁸ ⁸►▼Ⱪ☿Ⱶ♫כ⌂≥╩ ⇔≡™╢⁹  British Computer Society (BCS)│⁸

100◌ ⅛╠ 6 ─ ה ◦☻♥ⱶ─ ⅜ⱷfiⱣכ⌐ ╦╢

⌐♃fi☿♃כ♦≡™⅔⌐ⱪכꜟ◓ה♩☻ꜞꜗ◦Ɑ☻ה♃fi☿♃כ♦⁹╢№≢ ∆╢ ╩

╘╢≤ ₉♃כ꜠ꜙⱵ◦ה♃fi☿♃כ♦⁸₈⌐ 7.3-1 ─ ╩⅔↓⌂∫≡™╢⁹ 

─♃fi☿♃כ♦⁸│♃כ꜠ꜙⱵ◦ה♃fi☿♃כ♦ ╩ ─♃fi☿♃כ♦⁸≥╢∆ DCiE

─⸗♦ꜟ ╩ ∆╢ⱪ꜡◓ꜝⱶ≢№╡⁸DCiE─ IT ה ╩ ∆╢⁹

╢╟⌐☻כⱬ♃כ♦ ≢│⌂ↄ⁸ ╩ ╖ ≡≡ ╩ ⇔≡™╢⁹ 

 

♃כ꜠ꜙfi♃◦Ⱶ☿♃כ♦ 7.3-1 ▬ⱷ136☺כ
 

╕√⁸BCS כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸│≢ ⌐≈™≡ ╩ ╘⁸ⱱ꞉▬♩Ɑכ

Ɽ137⁹╢™≡╘≥╕╡≥╩כ 

 

 

 

 
                                                        
136

 BCS☿Ⱶ♫כ  
137

 Data center energy efficiency metrics (BCS Data Centre Specialist Group) 
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7.4. ◦fi●ⱳכꜟ─ ╡ ╖ 

◦fi●ⱳ⁸│≢ꜟכ ╩ ⌐ ≤─ ה ⌐╟╡⁸ GDP№√╡

●☻ fiכꜞ◓⁸ IT ─ ╩ ⇔≡™╢⁹ ╩ ∆╢≤

⌐⁸ ╩ fiכꜞ◓⁸╘√╢╘ IT ⌐ ⇔≡ ⌂ ╡ ╖╩ ∫≡™╢⁹

╩ 7.4-1⌐╕≤╘√⁹ 

 

CO2

¸

¸ BEMS

¸

¸

¸

¸

¸

¸

2009

5

10

2030 GDP

35%2005

¸

 

7.4-1 ◦fi●ⱳכꜟ─ ╡ ╖ ╕≤╘  

 

7.4.1 ⅔╟┘ ⌐╟╢ ╡ ╖ 

1 ⌐ ∆╢  

◦fi●ⱳ⁸│≢ꜟכ ●☻ ⌐ ↑⁸₈ ⌂◦fi●ⱳכꜟ─√╘─Ⱪ

⅜ⱪꜞfi♩₉כꜟ ↕╣≡™╢⁹₈ ⌂◦fi●ⱳכꜟ─√╘─Ⱪꜟכⱪꜞfi♩₉│⁸

◦fi●ⱳכꜟ  (Inter-Ministerial Committee on Sustainable Development 

(IMCSD))⌐⅔™≡⁸2009 4 ⌐ ↕╣√⁹ 

 

₈ ⌂◦fi●ⱳכꜟ─√╘─Ⱪꜟכⱪꜞfi♩₉≢│⁸2030 ⌐ ↑√ 10─

╩ ⇔≡™╢⁹↓─℮∟⁸ ●☻ ⁸ ◄Ⱡ⌐ ⇔≡⁸₈ GDP №√

╡─◄Ⱡꜟ◑כ ╩ 2005 ≢ 35 ₉∆╢↓≤╩№→≡™╢ ⁸◦fi●ⱳכꜟ─

≤⇔≡⁸₈ ⌂ ─ ⌂ ₉╩№→≡™╢⁹ 
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500

¸

¸

1.5GW

¸

ï

¸

ï

¸

¸ LED

¸

ï

ï

¸

ï

¸ ¸

¸

44

¸ 5

¸ 2015

¸

ï

ï 30

¸

¸

¸

¸

¸

ï

 

7.4-2 ◦fi●ⱳכꜟ─ ╡ ╖ 

 

2 ⌐♃fi☿♃כ♦ ∆╢ ╡ ╖ 

◦fi●ⱳכꜞ◓─ꜟכfi IT ─ ╡ ╖─ ≢⁸ ⌐ ╩ ♃כ♦⅜─╢™≡╣⅛

☿fi♃≢№╢⁹◓ꜞכfi⌂♦כ♃☿fi♃ ⁸◄Ⱡꜟ◑כ 20 ⌐ꜟכ◗─ ↑

≡⁸ⱬ☻♩ⱪꜝ◒♥▫☻⁸ ⁸▬fi☿fi♥▫Ⱪ ⌂≥╩ ⇔≡™╢⁹ 

⌂ ╡ ╖≤⇔≡│⁸╕∏ⱬ☻♩ⱪꜝ◒♥▫☻╩ ∆╢√╘─◄Ⱡꜟ◑כ

─ ≢№╢⁹↓↓≢™℮ │⁸PUE╛ DPPE─╟℮⌂ ⌐ ⅎ⁸ⱪ꜡☿☻ⱴ

Ⱡ☺ⱷfi♩╛ⱬ☻♩ⱪꜝ◒♥▫☻╩ ╪≢™╢⁹ISO14000─╟℮⌂ⱪ꜡☿☻ ⅜ ⅎ╠

╣≡™╢⁹2008 ─ 11 ⅛╠ ╩ ⇔⁸2010 ─ 1 ⌐│ ה ≢№╢⁹ 

⌐♃fi☿♃כ♦⁸√╕ ╦╢ ─ ╙ ⌂ ╡ ╖≤ ≠↑╠╣≡™╢⁹ⱪ

꜡ⱨ▼♇◦ꜛ♫ꜟ⌂◄fi☺♬▪ ↑⌐│ Singapore Certified Energy Manager (SCEM) ⱪ꜡◓

ꜝⱶ⅜ ↕╣⁸◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩⌐ ∆╢ ⅜ ╦╣╢≤ ⌐⁸IT ─ⱪ꜡

ⱨ▼♇◦ꜛ♫ꜟ⌐ ∆╢▪ⱪ꜡כ♦⁸≡⇔≥♅כ♃☿fi♃─◓ꜞכfi fi☿♃כ♦⅜

♃⌐ ⌐fi◓ⱪ꜡◓ꜝⱶ♬כ꜠♩╢∆ ↕╣≡™╢⁹ 

↕╠⌐⁸ ╩ ∆╢√╘─▬fi☿fi♥▫Ⱪ≤⇔≡⁸ ◄Ⱡ ╩⇔√ ┼─

╛꞉כ◒◦ꜛ♇ⱪ ┼─ ⁸ ─ ◄Ⱡ┼─ ⌂≥─ ⅜ ↕╣≡™╢⁹

╛ ─ ⌐╟╢ ☿Ⱶ♫כ ╙ ה ↕╣≡™╢⁹ 
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7.4.2 ꜠ⱬꜟ≢─ ╡ ╖ Singapore Infocomm Technology Federation  

(SiTF)  

1  

Singapore Infocomm Technology Federation (SiTF) │⁸◦fi●ⱳכꜟ─ IT ⅛╠ ↕╣

╢ ≢№╢138⁹ 

 

2  

│ 400 ≢№╡⁸8≈─ ≢ ╩ ⇔≡™╢⁹Best Sourcing, Digital 

Media, eGovernment, eLearning, Security & Governance, Singapore Enterprise, Service-Oriented 

Architecture⁸∕⇔≡ Wireless≢№╢⁹ ╛ ─ ≤─ ⌂ ⌐ ⅎ⁸SiTF

│World Information TechSinology and Services Alliance (WITSA)⁸ Asian-Oceanian Computing 

Industry Organization (ASOCIO)⁸Asia Pacific ICT Alliance (APICTA) ─ⱷfiⱣכ ≢╙№

╢⁹╕√⁸SiTF │ ┼─◦fi●ⱳכꜟ ─ ⅜⅛╡≤⌂╢√╘⁸ ⌐ Infocomm 

Solutions Centre (ISC)╩ ⇔≡™╢⁹ 

 

3  

SiTF≢│⁸2008 ⌐ Green Pro-Tem committee ╩ fiכꜞ◓≡⇔ IT ─

╩ ⇔⁸Green IT Pro-tem Interest Groups╩ fiכꜞ◓≡⇔ IT ⱴכ♥≡™≈⌐ ⌐

⅜ⱪכꜟ◓─≈⁹3╢™≡⇔ ↕╣≡™╢⁹ 

 

7.4-1 SiTF ⌐ fiכꜞ◓√╣↕ IT ⌐ ∆╢ Pro-tem Interest Group 

 ╡ ╖  

Green CIO ◓ꜞכfi IT ≤ ⌐ ∆╢ CIO─♬כ☼╩  

─☻fi₉ⱦ☺Ⱡכꜞ◓₈  

fiכꜞ◓ IT ─fiꜛ◦כꜙꜞ♁  

Green Solution 

 Innovations 

ⱷfiⱣכ ╩☻fi⌐╟╢ⱦ☺Ⱡꜛ◦כꜙꜞ♁fiכꜞ◓⅜

∆╢ ≢─  

─▬ⱬfi♩─ ╛  

Education for 

 Sustainability 

ⱷfiⱣכ ─  

⁸ fiכꜞ◓⁸ IT ─ ⌂≥ 
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 www.sitf.org.sg/ 
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7.5. ─ ╡ ╖ 

≢│⁸CO2─ ⌐≈™≡ 2009 ⌐ ≢ ╩ ╘≡⅝√⁹

№╦∑≡ ─ ⌂ ⌐≈™≡╙ ╩⇔≡⅝√⁹ ↕╣╢ ─ ≢╙◓ꜞ

fiכ IT ⌐ fiכꜞ◓⁸₈│≡⇔ IT ₉╩ ⇔⁸ ⌐╛↕⇔™ IT כ◘╛

ⱦ☻╩↕∆₈◓ꜞכfi IT₉ ─√╘⁸2012 2013 ╕≢⌐ 12 ►◊fi╩ ∆╢≤

⇔√⁹ ≤⌂╢─│ 9≈─♅ꜗ꜠fi☺ ≤ 27─ ≢№╢ 7.5-1 ⁹ 

 

CO2 12

CO2

1.

2.

3. 10

4.

5.

6.

7.

8.

9.

of IT

by IT

9

IT

IT 2012 13 12

¸ 9 13 4.2

¸ 27 12 8.4

2020 3

¸ 05 8
4

¸

¸

¸

¸ LED

¸

¸

¸

 

fiכꜞ◓─ 7.5-1 IT ⌐ ∆╢ ╡ ╖ 

 

7.5.1 ⅔╟┘ ⌐╟╢ ╡ ╖ 

1 ─ ╡ ╖  

↓─╟℮⌂ ⌐ ↑≡⁸ ≢│ R&D⁸▬ⱡⱬכ◦ꜛfi≤ ─ ≢ ⌂

╡ ╖⅜ ╕∫≡™╢⁹ 

╕∏ R&D ≢│⁸ 107 ►◊fi╩ ⌐ ∆╢ 5◌ ╩ ⇔√⁹℮

∟ 12 ►◊fi╩ 4 ≢ fiכꜞ◓⌐ IT ╩ ╗ ⌐ ∆╢ ≢№╢⁹

fiכꜞ◓⁸│ IT ⌂≥≢№╢⁹ 

╕√⁸ ─ ╡ ╖≤⇔≡⁸ ●☻ ◐ꜗ♇ⱪ ─ ⅜ ↕╣≡

™╢⁹ ↑╣┌ 2013 ⌐◐ꜗ♇ⱪ ≤ ⅜ ↕╣╢ ⇔≢№╢⁹
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⅜◐ꜗ♇ⱪ ≤ ╩ ≤⇔√ ╩ ∆╢≤ ╠⅛

⌐⇔≡™╢⁹╕√⁸ ╙ fiכꜞ◓⁹╢™≡╣↕ ה ─ ╩

⇔⁸ ╩ ∆╢ ♪כ♄fi☻♃fiכꜞ◓⁹₈╢№≢ ₉─ ה ⇔⁸

☻ⱴ⁸♪♇ꜞ◓♩כLED ⁸RFID⁸ꜚⱦ◐♃☻☿fi◘כⱠ♇♩꞉⁸◒כ⌂≥─ ─

⅜ ↕╣≡™╢⁹ 

╕√⁸ ⌐ ↑≡ ─ ╙ ╦╣≡™╢⁹IT ꜟfiꜝⱬכꜞ◓─ ≤

⇔≡⁸ ─ ◄◖ⱪ꜡♄◒♠ │ ⅜ꜝ▬ⱨ◘▬◒ꜟ╩ ∂≡

∆╢ ●☻─ ╩ ⌐ ∆ ꜝⱬꜟⱪ꜡◓ꜝⱶ╩ fiכꜞ◓⁹╢∆

─ ≤ ┼─ ⅜ ≢№╢⁹ 

fiכꜞ◓│ IT ─√╘⁸9≈─ ≤ 27─ fiכꜞ◓ ⌐ 12

►◊fi╩ ≢№╢ 7.5-2 ⁹ 

 

( )

1.

2.

3. 10

4.

5.

6.

7.

8.

9.

of

IT

by 

IT

4.2

9

8.4

27

ï

LPG

LED

2020

ï

IGCC

7.5

1800 CO2

2012 4700

2020 1.3 CO2

( )

1.

2.

3. 10

4.
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6.
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of

IT

by 

IT

4.2

9

8.4

27

ï

LPG

LED

2020

ï

IGCC

7.5

1800 CO2

2012 4700
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fiכꜞ◓─ 7.5-2 IT  

 

fiכꜞ◓⁸√╕ IT ≢│⁸2013 ⁸2020 ╩ⱴ▬ꜟ☻♩כfi≤⇔√ ╩ ⇔≡™

╢⁹ fiכꜞ◓│ of IT≤◓ꜞכfi by IT─ fiכꜞ◓⁸≢ IT ─  fiכꜞ◓⁸

by IT♁ꜞꜙכ◦ꜛfi⌐╟╢◄Ⱡꜟ◑כ ⌂≥⅜ ─ ≤⌂∫≡™╢ 7.5-3 ⁹ 
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Green of IT Green by IT 2013 2020

of IT

by IT

2013

TV PC

2020

NA 20%

10%

DC 40%

10 Ultra Broadband 

convergence Network (UBcN)

UBcN NA

BEMS BEMS 20% NA

E- learning

20%

30%

7Mt- CO2

NA

2.8Mt- CO2 NA

NA 6%

3500t- CO2

 

7.5-3 ─  

 

2 ─☻ⱴכ♩◓ꜞ♇♪  

≢│⁸ ≤─Ɽכ♫♩כ◦♇ⱪ╩ⱬ⁸≡⇔≥☻כ☻ⱴכ♩◓ꜞ♇♪─ ⅜

╪≢™╢⁹ ⌐│⁸2009 9 ⅛╠ ⅜☻ⱴכ♩◓ꜞ♇♪ⱳכ♃ꜟ◘▬♩─

╩ ∆╢≤ ⌐⁸ ≢ ⅜ ↕╣≡™╢⁹ ≢│⁸☻

ⱴכ♩ⱷכ♃⌐ ⅎ⁸ ─ ╛ ⌂≥─ ⅜ ↕╣≡™╢⁹ 

 

7.5.2 ─ ╡ ╖ ☻fiⱦ☺Ⱡכꜞ◓ IT  

☻fiⱦ☺Ⱡכꜞ◓ IT │⁸ fiכꜞ◓ ─√╘⁸2009 1 ⌐ ↕╣

√⁹ fiכꜞ◓│ of IT≤◓ꜞכfi by IT─ fiכꜞ◓≡™⅔⌐ IT╩ ∆╢√╘⁸

☻fiⱦ☺Ⱡכꜞ◓ IT ≢│⁸ ⁸ ─☻ⱦכ◘↑ ⁸ ≤─Ⱡ♇

♩꞉כ◒⌂≥─ ╩ ⇔≡™╢⁹ 

⌐│⁸╕∏ᵑ◓ꜞכfi IT ≤⇔≡⁸ ─ ╛⁸ ⱪ꜡◓ꜝ

ⱶ⁸R&D ꜠ⱳכ♩─ ⁸ fiכꜞ◓⌐ IT ─ ⁸ ─ⱬfi♅ⱴכ◐fi◓⌂≥╩⅔

↓⌂∫≡™╢⁹╕√⁸ᵒⱦ☺Ⱡ☻ה הNGOה ≤─ ≤⇔≡⁸ ─

⁸ ≤─ ⁸ ─ ⌂≥╩⅔↓⌂∫≡™╢⁹↕╠⌐⁸ᵓ◓ꜞכfi

┼ fi◓⁸▫♥◔כfiⱴכꜞ◓⁸≡⇔≥ fiכꜞ◓ IT ─ ⁸ ה
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─ ⌂≥⌐╙ ╡ ╪≢™╢⁹ ⌐⁸ᵔ ─◘ⱳ⁸╘√─♩כⱦ☺Ⱡ☻ה

Ⱡ♇♩꞉כ◒─ ╛ ⱦ☺Ⱡ☻ fiꜛ◦כꜙꜞ♁─╘√─ ⌂≥⌐╙

╡ ╪≢™╢⁹ 

 

7.6. ∕─ ▪☺▪ ⌐⅔↑╢ ╡ ╖ 

2009 10 ⌐⁸ ╩ ╗▪☺▪ 8◌ ⁸ ⁸▬fi♪⁸ ⁸◦fi●ⱳ⁸ꜟכ

ⱴ꜠⁸▬♃⁸▪◦כⱬ♩♫ⱶ fiכꜞ◓▪☺▪⁸╡╟⌐ IT ⱨ◊כꜝⱶ⅜ ↕╣√139⁹ⱨ

ⱶ≢│⁸ꜝכ◊ fiכꜞ◓─ IT ⌐ ∆╢ ╡ ╖⌐≈™≡ ⅜ ↕╣√⁹↓↓≢│⁸

↓╣╕≢⌐ ╡ →√ ⁸◦fi●ⱳכꜟ╩ ↄ ⌐≈™≡⁸∕─ ╩ ╡╕≤╘

√⁹ ─ │ ⌐ ∆╢ ∞∫√√╘⁸ ⇔√  

 

7.6.1 ▬fi♪ 

▬fi♪│⁸◓ꜞכfi IT ⌐ ∆╢ ╡ ╖─ⱨ꜠כⱶ꞉כ◒╩ SMART≤™℮ ≢

⇔√⁹ 

Έ Standardize ICT│◄Ⱡꜟ◑כ ╛ ⌐ ∆╢ ╩ ⌐

⌂ ≢ ≢⅝╢⁹ 

Έ Monitor ICT│ ╩♦◙▬fi≤ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

Έ Account ICT│⁸◄Ⱡꜟ◑כ≤ ⌐ ∆╢ ╩ ↕∑╢

≤ⱪꜝ♇♩ⱨ◊כⱶ╩ ∆╢↓≤⅜≢⅝╢⁹ 

Έ Rethink ICT │⁸◄Ⱡꜟ◑כ ─ ╩ ⅎ╢▬ⱡⱬכ◦ꜛfi╩

∆╢↓≤⅜≢⅝╢⁹ ≤⇔≡│⁸ ⁸ ⁸ ⁸ ⁸ ⁸∕─ ▬fi

ⱨꜝ⅜ ⅎ╠╣╢⁹╕√⁸ ─ ⁸ ⁸ ─ ⁸ ⅝ ⁸

─⇔⅛√⌂≥⌐ ⇔™ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

Έ Transform ICT │◄Ⱡꜟ◑כ ⌐☻ⱴכ♩≢ ↕╣√▪ⱪ꜡כ♅╩

∆╢↓≤⅜≢⅝╢⁹╕√⁸ ─ ™ ⌐ ⇔≡ ╩ ∆╢↓≤

⅜≢⅝╢⁹ 

▬fi♪≢│⁸IT ─ fiכꜞ◓─ כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸ ╛ ─

◄Ⱡꜟ◑כ♃☻כ⌐≈™≡ ╩ ∫≡™╢⁹╕√⁸IT ⌂fiכꜞ◓⁸╙≢ ─

⌐ ⇔≡™╢⁹ 

 

7.6.2 ⱴ꜠כ◦▪ 

ⱴ꜠כꜞ◓─▪◦כfi ─ 4≈─ │⁸◄Ⱡꜟ◑⁸כ ⁸ ⁸ ≢№╢⁹╕√⁸

◄Ⱡꜟ◑⁸כ ⁸ ה ⁸ ─ 4≈─ ⌐ ⇔≡™╢⁹ 
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╕√⁸5≈─ ╡ ╖─ ╩⇔≡™╢⁹ 

1. ⱨ꜠כⱶ꞉כ◒─  

fiכꜞ◓ .2 ─ ─  

fiכꜞ◓ .3 ↑ ─  

fiכꜞ◓ .4 ─fiꜛ◦כⱡⱬ▬ה  

5. ┼─  

Pusat Tenaga Malaysia (PTM)
140⅜№→√ ╡ ╖≤⇔≡│⁸ ╛ ○ⱨ▫☻

◒כⱠ♇♩꞉ה ⁸ ─ ◦☻♥ⱶ⌂≥⅜№╢⁹ 

 

7.6.3 ♃▬ 

fiכꜞ◓ ⌐ ∆╢ ⌂ ╡ ╖│ ─ ╡⁹ 

ITה ╛ ≢─ IT fiכꜞ◓╢↑⅔⌐ ─ꜟfiꜝⱬכꜞ◓≥  

fiכꜞ◓ה ─ ≤ ⁹ 

 

◄Ⱡ─ ≤⇔≡⁸♃▬ Electricity Generating Authority of Thailand (EGAT)

⅜⁸Thailand Promotion of Electricity Energy Efficiency (TPEEE) Project╩ 1992 ⅛╠ ⇔≡

™╢⁹ │⁸ ─◄Ⱡꜟ◑כ ⁸ Ⱨ⁸◒כ 2 ─ ≢№╢⁹TPEEE

ⱪ꜡☺▼◒♩≢│⁸◄▪◖fi⁸ ⁸ ≤™∫√ ↑ ─ ╩ ╘≡⅝

√⁹ 

 

ꜟfiꜝⱬכꜞ◓─▬♃⁸√╕ ─ ≤⇔≡⁸ ─╟℮⌂ ⅜№→╠╣╢ ◖

fiⱧꜙ⁸♃כ♥꜠ⱦ⁸ ⁸ⱨ□♇◒☻⁸◖Ⱨכ ⁸ⱪꜞfi♃כ◌כ♫♩⁸כ♩ꜞ♇

☺⁸ⱦ♦○ⱪ꜠כꜘכ ▬♃⁸│╣↓⁹כ♄כ◖꜠ Thailand Environment Institute 

(TEI) ≤♃▬ Thai Industrial Standard Institute (TISI), Ministry of Industry. ─

⌐╟╢ ╡ ╖≢№╢⁹ 

 

7.6.4 ⱬ♩♫ⱶ 

ⱬ♩♫ⱶ≢│ 2009 6 ⌐ Electrical Energy Efficiency (EEE) Workshop⅜ⱱכ♅Ⱶfi≢

↕╣⁸ ⌐ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ ⅜ fiכꜞ◓⁹√╣↕ IT

▬♬◦▪♥▫Ⱪ⌐ ↑√ ╛▬fi☿fi♥▫Ⱪ⅜ ↕╣√⁹ ⌐│⁸◄◖ ─

─ ⁸ ≢№╢⁹◄Ⱡꜟ◑כ ─ ╩ ∆╢√╘⌐│⁸ ⇔™ ─▬ⱡ

ⱬכ◦ꜛfi⅜ ≤↕╣╢↓≤⅛╠⁸2007 ⌐ ≢│ ◄Ⱡ╩ ∆╢ Energy 

Conservation & Efficiency Office (EECO)╩ ⇔√⁹ 
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7.7. ITU ⌐⅔↑╢ ╡ ╖ 

International Telecommunication Union (ITU)─℮∟⁸ (ITU-T)⌐₈ICT≤

ⱨ◊כꜟ◓☻◌כⱪ₉⅜ 2008 7 ⌐ ↕╣⁸ ≤ ICT⌐ ∆╢ ⅜

╦╣≡⅝√⁹ⱨ◊כꜟ◓☻◌כⱪ│ 2009 3 ⌐ ─Ⱶכ♥▫fi◓╩ ∟⁸ ╩

╡╕≤╘√141⁹ 

ⱨ◊כꜟ◓☻◌כⱪ⅜ ⱴ│⁸כ♥√⇔ ≤ ICT ⌐ ∆╢⁸ᵑ ⌂≥─

⁸ᵒ ─ ╡ ╖⌂≥≤ ⌂ ╡ ╖≤─◑ꜗ♇ⱪ─ ⁸ᵓ ┼─ ICT

─▬fiⱤ◒♩╩ ∆╢ ⁸ᵔ ⌂ ICT ─≤╡╕≤╘≢№╢⁹ 

 

ᵑ  

⌂◄Ⱡꜟ◑כ╛◄Ⱡꜟ◑כ ─ ─ ─ ⅜ ╦╣√⁹ ∆╢ ─

⌐ ∆╢ ≤⇔≡⁸ITU⁸Intergovernmental Pnel on Climate Change (IPCC)⁸

International Organization for Standarization (ISO)⅜ ↕╣√⁹ ≤⇔√♩Ⱨ♇◒│ ─

╡≢№╢⁹ 

Έ IT ⅜ ⌐ ⅎ╢ⱴ▬♫☻─ ─ ⁸ ⁸ ⁸ ⱨ▼כ☼

─ ≤  

Έ ICT⅜ ⌐ ⅎ╢ⱳ☺♥▫Ⱪ⌂ ─ ╛ ─ ⁸☻ⱴכ♩ⱦꜟ

⌂≥ ⁹ ●☻─ ─ ≤  

Έ ┼─▬fiⱤ◒♩─ ≤ ─  

 

ᵒ◑ꜗ♇ⱪ─  

ICT≤ ⌐ ∆╢ ─ ╡ ╖≤ ⌂ ╡ ╖─◑ꜗ♇ⱪ╩ ה ∆╢⁹ 

Έ ∆╢ ─ ─ ╡ ╖─꜠ⱦꜙכ 

ü APEC, ATIS, CEA, ⌂≥ 

Έ ─ ─ ╡ ╖╩꜠ⱦꜙכ⇔√ ⁸ ↕╣√◑ꜗ♇ⱪ╩  

Έ ITU ⌐╟╡ ⌂ ╡ ╖─ ↑ 

ü ITU │ ICT ╩ ☻ⱦכ◘√™ ⌐╟╢ ◄Ⱡꜟ◑כ─ ╩ ⇔⁸∕

╣╩ ⌐▫♦♃☻☻כ◔⌂ ∆╢ ⅜№╢⁹ 

ü ITU │ ⁸ ⌐ ⌂╢ Ⱡ♇♩꞉כ◒╛◦☻♥ⱶ⅜ ∆ ╩ ≢

⅝╢ ╩ ∆╢ ⅜№╢⁹ 

ü ⇔™ ◄Ⱡ♅▼♇◒ꜞ☻♩╩ ∆╢↓≤╙ ─ ≈≢№╢⁹ 

 

ᵓ  

⌐ ⌂ CO2 ─ ╩ ∆╢  
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Έ ICT─ꜝ▬ⱨ◘▬◒ꜟ ⌐⅔↑╢◄Ⱡꜟ◑כ ≤ ┼─▬fiⱤ◒♩ 

Έ ICT◘כⱦ☻╛ ⌐╟╡ ⌂ ●☻ ⌐⅔↑╢ ╙ ╗  

ICT ⅜ CO2 ╩ ⌐כ♄ꜟⱱ◒כ♥☻⇔ ∆╢√╘⌐⁸ ─╟℮⌂

╩ ∆╢ ⅜№╢⁹ 

Έ ─ ●☻  

Έ ─  

Έ ─ ●☻  

Έ ─ꜝ▬ⱨ◘▬◒ꜟ ─ CO2 ≤ ⅜ ≤⇔≡ ╕╣╢

⅜№╢⁹╕√⁸ ↕╩ ∆╢√╘⁸ │ CO2 ─ ╛∕─ ─

∞↑≢│⌂ↄ⁸ ─ ⅜ ↕╣╢ ⅜№╢⁹ 

♦Ᵽ▬☻⁸Ⱡ♇♩꞉כ◘⁸◒כⱦ☻⁸ ⁸ ⌂≥─ ●☻ ┼─ ╩

╙╢↓≤╩ ∆╢⁹ ╙╡│ ISO14040, 14044─ ╩ ≤⇔⁸○Ɑ꜠⁸♃כ ⁸

╡╟⌐כ♄ꜟⱱ◒כ♥☻╢∆ ⅜ ↕╣╢ ⅜№╢⁹ 

Έ ꜝ▬ⱨ◘▬◒ꜟ⌐⅔↑╢ CO2 │⁸ꜝ▬ⱨ◘▬◒ꜟ─☻♥כ☺↔≤⌐ ↕╣╢

═⅝≢№╢⁹ 

Έ ◘כⱦ☻⁸ ⁸ ⌐≈™≡ ∆╢ │⁸ ⧵◙כꜚ⁸כ◘כ♁♩►▪⁸

╣∙╣─▬fiⱤ◒♩╩ ╗═⅝≢№╢⁹ 

Έ ה ≢│⁸ │ ●☻ ≤ ─ ╩ ╗═⅝≢№

╢⁹ 

Έ ♦כ♃☿fi♃╛ ⱦꜟ─◄Ⱡꜟ◑כ ⅜ ≢№╢⁹ 

─ │⁸ ⁸ ⁸ ⁸ ⁸ ╩ ╗⁹ 

 

ᵔICT ≤ ITU-T ⅜ ה ⌐ ⌐ ⅎ╢▬fiⱤ◒♩ 

CO2 ⌐ ∆╢ ICT ╩≤╡╕≤╘╢≤≤╙⌐⁸ ╡ ╖╩ ∆╢√╘─♅▼♇

◒ꜞ☻♩╩ ∆╢⁹ │ ─ ╡  

Έ Ⱡ♇♩꞉כ◒≤◦☻♥ⱶ 

Έ ♦כ♃☿fi♃כ 

Έ ♥꜠◌fiⱨ□꜠fi☻◦☻♥ⱶ 

Έ ⱱכⱶⱠ♇♩꞉כ◐fi◓◦☻♥ⱶ 

Έ NGN 

Έ ꜚⱦ◐♃☻☿fi◘כⱠ♇♩꞉כ◒ 

Έ ITS 

Έ Tag-based identification applications and services 

Έ Coordination with other ITU sectors 

 

↓╣╠─ ⅛╠⁸ⱨ◊כꜟ◓☻◌כⱪ≢│⁸ ⌂ ╡ ╖≤⇔≡ ─╟℮⌂╙

─⅜№→╠╣╢≤⇔≡™╢⁹ 
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Έ ICT╩ ™√ ⌐⅔↑╢ ⌂ ─ ⌐ ╡ ╗═⅝≢№╢⁹ ⌂

╩ ∆╢ ⅜№╢⁹↓─ ╡╟⌐▫♦♃☻☻כ◔⁸│ ╩ ∆↓≤≢

╡ ╪≢™ↄ═⅝≢№╢⁹ 

Έ ─ ⅜Ⱡ♇♩꞉כ◒┼─ ⌂≥╩ ⇔≡™⌂™ ╩ ∆╢⁹ 

Έ Key Performance Indicators (KPI)─♦כ♃ⱬכ☻╩ ∆╢ ⅜№╢⁹ 

Έ ─ ≢│⁸ꜝ ▬ⱨ◘▬◒ꜟ ╩ ⇔≡◄Ⱡꜟ◑כ ╩ ∆╢ ╡ ╖⅜

╦╣≡™╢⁹ITU ╙ ─ ≢─ⱬ☻♩ⱪꜝ◒♥▫☻⌐ ┬ ⅜№╢⁹ 

Έ ICT╩ ™√◄Ⱡꜟ◑כ ⌐ ↑ ⅜ ⇔℮╢⁹ 

ITU ≢│⁸ ≤ ╩ ℮ ⇔™꞉כ◐fi◓◓ꜟכⱪ╩ ∆╢⁹ ⌐│⁸

SG5⅜₈ ≤ ₉⌐⌂╡⁸ ⌐ ∆╢ ╩ ╘╢⁹SG5⅜ ℮

│ ─ ╡≢№╢  

Έ ICT⅛╠─ ●☻ ≤ ICT╩ ™√ ─ ─ ●☻ ╩

∆╢ ╩ ∆╢⁹ 

Έ ICT ≢─◄Ⱡꜟ◑כ ─ⱨ꜠כⱶ꞉כ◒╩ ∆╢⁹ 

Έ ≤ꜞ♁כ☻─ ╩ ╠∆ ╩ ∆╢⁹ 
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fiכꜞ◓─ .7.8 IT ⌐ ∆╢ ╡ ╖ ╕≤╘ 

1992 ⌐ (EPA)⌐╟╡ ↕╣√◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ│ Ɽ

♁◖fi≤⸗♬♃╩ ≤⇔√ ꜠ⱬꜟ≢─◄Ⱡꜟ◑כ ╩ ∆╙─≢№╡⁸

╩ ⇔⁸ ⌐│꜡◗ⱴכ◒─ ╩ ╘≡™√⁹∕─ ⁸ ⁸

⁸⅔╟┘ ⌂≥⌐ ╩ ╛∆≤ ⌐⁸ ™ ⅎ ⱪ꜡⸗כ◦ꜛfi⁸ ◄

Ⱡ ─ꜟכ♠ ⌂≥↕╕↨╕⌂ ╩ ∆╢↓≤⌐╟╡ ╩ ≤ ─

⅜ ╘╠╣╢≤ ⌐⁸ ™ ≢─ ◄Ⱡ┼─ ╩ ↑≡⅔╡⁸2007 1 ─◄Ⱡꜟ

♩☻◖כ◑ │ 160 ♪ꜟ≤ ╙╠╣≡™╢⁹ 

╕√⁸↓─ │ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ≤⇔≡ ─ ↄ─ ⌐⅔™

≡╙ ↕╣◄Ⱡꜟ◑כ◖☻♩ ┼─ ╩ ∫≡™╢⁹ 

⌐ EU⌐⅔™≡╙ Code of Conduct( )≤™℮ ≢⁸Broadband Equipment, 

External Power Supply⌂≥⌐ ⇔≡ ╩ ↑⁸ ─ ◄Ⱡ╩ ∆╢√

╘─ ╡ ╖⅜ 2000 ╦╣≡⅔╡⁸ ꜠ⱬꜟ≢─ ◄Ⱡ⌐ ⇔≡™╢⁹ 

╕√⁸CSCI⌐ ╠╣╢╟℮⌐ ─ ⅛╠WWF─ ⌐ ≠™≡ ↕╣√

╙№╡⁸2010 ╕≢⌐◖fiⱧꜙכ♃─ ( )─ 50 ╩

⌐ →⁸ ─ ™ PC⁸◘כⱣ─ ≤ ╩ⱷ⁸◌כ ⌐ ⇔≡ ╘≡™

╢⁹ ≤⇔≡│ ◄Ⱡꜟ◑כ♃☻כ─ ⌐ ⅎ≡ ─ ╙ ─

√╘─ ⌐ ⇔≡™╢⁹ 

 

↓╣⌐ ⇔⁸ │ Save Energy Now⁸The Green Grid⁸EU Code of Conduct on Data Centres 

⌂≥─ ╡ ╖⌐ ─≢♃fi☿♃כ♦┘╟⅔Ᵽ⁸כ◘⁸⌐℮╟╢╣╠ ─ ⌐

⇔√ ╡ ╖⅜ ↄ ≤⌂♃כꜟ⁸☺כ꜠♩☻Ᵽ⁸כ◘⁸│╣↓⁹╢╣╠ IT ─

─ ╕╡⌐ ℮ ─ ⁸⅔╟┘ ─ ⌐╟╢ ─

⌐ ⅎ≡⁸∕╣╠╩ ╢↑⅔⌐♃fi☿♃כ♦╢∆ ꜡☻╛ ─ ─√╘⌐ ∆

╢ ⌐≈™≡╙ ⅝⌂ ⅜ ∑╠╣╢╟℮⌐⌂∫≡™╢√╘≢№╢⁹ ☿♃כ♦⁸

fi♃≢ ↕╣╢ ─℮∟⁸IT ⅜ ∆╢ │ 30 ⅛╠ 50 ≤™╦╣≡⅔╡⁸

IT ─ ╩™⅛⌐ ⇔ ─ ♃fi☿♃כ♦™ ╩ fi☿♃כ♦⅜⅛℮

♃⌐⅔↑╢◖☻♩ ⁸⅔╟┘ ─ ─ ⅛╠ ╩ ⇔≡™╢⁹ 

 

◄Ⱡꜟ◑כ ⅜ ∆╢ Save Energy Nowⱪ꜡◓ꜝⱶ≢│ ≢─◄Ⱡꜟ◑כ

╩ 10 ≢ 25 ∆╢↓≤╩ ≤⇔≡⁸DC Pro⌂≥─ ≥ꜟכ♠ ⌐ ◘

ⱳ⁸♩כ ⌐ ∆╢ ╩≤⌂◓fi♬כ꜠♩⁸ ⇔≡⅔╡ ⱪ꜡◓ꜝⱶ≤⇔

≡ ╩ →≡™╢⁹╕√⁸ ◄Ⱡꜟ◑כ ⱪ꜡◓ꜝⱶ╩ ∆╢ ≤─ ⌐

╟╡ ⇔⁸ ─◄Ⱡꜟ◑כ ≢№╢ ⌐⅔↑╢◄Ⱡꜟ◑כ

─ ⌐ ⇔≡™╢⁹ 

⁸ ⌐⅔™≡╙ The Green Grid─ ╡ ╖⌐⅔™≡⁸PUE⁸DCiE⌂≥─ ⅜
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כ◑ꜟfi♃─◄Ⱡ☿♃כ♦⁸╣↕ ⌐ ∆╢ ─ ≤⇔≡ ─╖⌂╠∏ ≢

⅜ ╪≢™╢⁹╕√⁸ ⌐↕╕↨╕⌂ ─ ⁸ ⱨ◊כꜝⱶ─ ⌂≥⌐╟

כ◑ꜟfi♃⌐⅔↑╢◄Ⱡ☿♃כ♦╡ ─ ⁸ⱥ▪ꜞfi◓⌂≥⌐╟╢

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦─ ⌂≥╙ ╘╠╣≡™╢⁹ 

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ┼─ ⅜ ╕∫≡™╢─│ EU ⌐⅔™≡╙

≢№╡⁸2008 10 ⌐│ Code of Conduct on Data Centres─ 1 ⅜ ↕╣√⁹↓╣│

כ◑ꜟfi♃─◄Ⱡ☿♃כ♦ ─ ╩ ⌐⁸ ╛ⱬ☻♩ⱪꜝ◒♥▫☻─

⌂≥╩ ⇔⁸ ⌐ IT / ⌐ ⇔≡│◄Ⱡꜟ◑כ ─ ™ ─

╩ ╘╢╙─≢№╡⁸∆≢⌐™ↄ≈⅛─♦כ♃☿fi♃ ⁸ ⅜ ╩ ⇔≡™╢⁹ 

⌐⅔↑╢↓℮⇔√ ╡ ╖≤ ⁸ ⌐⅔™≡╙ ◄Ⱡ ⌐ ≠ↄ♩♇ⱪꜝ

fi♫כ ⅜ 1998 ⌐ ↕╣⁸ ≤⌂∫≡™╢◖fiⱧꜙ⁸♃כ ♦▫☻◒

⌂≥↕╕↨╕⌂ ─ ◄Ⱡꜟ◑כ ─ ⌐ ⇔≡⅝√⁹ ⌐◖fiⱧꜙכ♃⌐ ⇔

≡│ PC∞↑≢⌂ↄ◘כⱣ╙ ╘≡ ≤⇔⁸☻♃fiⱣ▬ ≢│⌂ↄ ─ (▪

─≢♪כ⸗ꜟ♪▬ )╩ ≤⇔≡ ⇔≡⅔╡⁸↓─ ≢ ⌐⅔↑╢ ╡ ╖⌐

⇔≡™√≤™ⅎ╢⁹╕√⁸IT ─ ◄Ⱡ⌐ ⅎ≡ fiכꜞ◓ IT ⌐

⅔™≡ IT ─ ⌐╟╢ ◄Ⱡ┼─ ⅜ ה ↕╣≡⅔╡↓─ ⌐⅔™≡╙ ⌂

╡ ╖≤™ⅎ╢⁹ 

 

2008 ─ fiכꜞ◓⁸│≢ IT ⌐ ∆╢ ╡ ╖⅜ ─ ꜠ⱬꜟ⅛╠⁸♦כ♃☿

fi♃ ─◦☻♥ⱶ─ ┼≤ ⇔≈≈№╢ ╩ ⇔√⁹ 

2010 ─ fiכꜞ◓⁸╠⅛ IT ┼─ ╡ ╖│↕╠⌐ 2≈─ ┼─ ⅜╡⅜ ╠╣

╢⁹1≈│ green of IT⅛╠ grenn by IT┼─└╤⅜╡≢№╢⁹IT ─◄Ⱡꜟ◑כ

♃fi☿♃כ♦⁸ ─◦☻♥ⱶ ─◄Ⱡꜟ◑כ ⌂≥⁸IT ─◄Ⱡꜟ◑כ

⌐≤≥╕╠∏⁸ ≢│ IT ╩ ™≡ ─ ─◄Ⱡꜟ◑כ ╩ ∆ ╡

╖⅜ ⇔≡™╢⁹ ⅎ┌ ≢│ DESC╛ GeSI⌂≥─ ⅜ ≢№╡⁸

─ ╡ ╖≤⇔≡│⁸EU─ ≢ IT ─ ─ ⌐⅔↑╢ ⅜ ╡ ╕╣≡™╢⁹ 

╙℮ │⁸ ⌐ ╠⌂™⁸ ─ ₁⌐⅔↑╢ ─ fiכꜞ◓⁹╢№≢ IT

≤ MOU ╩ ∆╢ ╙⁸ │ ∞↑≢№∫√⅜⁸∕─ ⁸EU⁸♪▬

♠⌂≥⁸ fiכꜞ◓⁸╡⅔≡∫⌂⌐ IT ┼─ ╡ ⌂ꜟⱣכ꜡◓─╖ ─ ≤

ⅎ╠╣╢⁹ 

↕╠⌐⁸2011 │⁸▪☺▪ ─ fiכꜞ◓╢↑⅔⌐ IT ⌐ ∆╢ ⅜ ⌐

fiכꜞ◓⁸╡⅔≡∫⌂ IT ⅜⁸2008 ⁸ ▪☺▪⁸▬fi♪⁸ ⌂≥┼

─ ⅜ ╩ ┘≈≈№╢≤ ⅎ╠╣╢⁹ 
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8  ≤─  

8.1. ≤  

ה ≢│⁸↓╣╕≢ ≤⇔≡ ╩ ⇔≡⁸ ╩

╘≡⅝√⁹ │⁸2013 3 ╕≢─ ≢№╡⁸2013 4 │⁸ √⌂

─ ⅜ ≢№╡⁸↓╣╕≢ ─╒℮≢⁸ ⁸ ╩ ╘≡⅝√⁹ 

─ ─ ⌂ ⅎ │⁸ₐ ה כ꜡◓⁸│

Ᵽꜟ ╩ ╕ⅎ√ ─ ה ╩ ╢≤ ⌐⁸◄Ⱡꜟ◑כ─ ≤

─ ⌐ ∆╢₈ ⅔╟┘ ─ ₉╩ ⇔⁸ ⅜ ─

ꜟⱣכ꜡◓∏╠⌂╖ ≢─ ⌐ ⌐ ╡ ╗ₑ≤™℮╙─≢№╢⁹ ╩

8.1-1⌐ ∆⁹↓─ ≢─ ─ │⁸ ─ 3≈≢№╢⁹ 

ꜟ◒▬◘ⱨ▬ꜝה   ⌐╟╢ ─  

ה   ─  

ה   ─  

╕√⁸ ⌂ ╡ ╖≤⇔≡│⁸ ─ 2 ╩ →≡™╢⁹ 

ה   ⱪ꜡☿☻─◄Ⱡꜟ◑כ ה  

ה   ╢╟⌐☻ⱦכ◘ה  

↓─ ≢⁸ ⌐ ╢╟⌐☻ⱦכ◘ה ⌐⅔™≡│⁸ ─

≤ ─ ─ ╩ ⇔≡™╢⁹↓─ fiכꜞ◓⁸│ ≤

⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

ה 8.1-1 ₐ ₑ ╖ 

 

fiכꜞ◓ IT ⅔╟┘ │⁸↓╣╕≢ ≤│⁸of IT, 

by IT─ ≢⁸ ╩ ∫≡⅝√⅜⁸ ─ ─ ⌐⅔™≡╙⁸

∆╢↓≤≤⌂∫√⁹2011 4 ⅛╠⁸ ─☻ⱦכ◘ה CO2 ─
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⌐≈™≡ ⇔⁸ ≢─ ─ ⌐ ∆╢ ╩ ╘

√⁹ 

8.1-1│⁸ 2013 1 ╕≢⌐⁸ ⌐⅔™≡ ה ↕╣√

≤ ⌐ ⇔√ ה ╩ ⇔≡™╢⁹↓─ fiכꜞ◓⁸≢

⅜ ⇔√ │⁸≢⁸ ◦☻♥ⱶ≤♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ─ 2

≈≢№╡⁸ ╩fiꜛ◦כꜙꜞ♁⌐╠↕ ⇔≡ ↄ ≢№╢⁹ 

 

8.1-1 ⌐⅔™≡ ⅜ ה ↕╣√  

ᴜ › ̝ 

 JEITA 

л ↕ JEMA 

 JRAIA 

ᶅЕ LED ᶅЕ  JLA 

LED  JELMA 

ὤ↨  JEMA 

 JRAIA 

Ḍ ἧ Ḍ ἧ  JEITA 

 JEITA 

ᶅ ᶅ CIAJ 

Ш ֻ  JBMIA 

 JBMIA/JEITA 

Ẑ Ͻ ԍἧҘ Ҙ  JEMA 

᷂  JEMA 

̝  GIPC 

 GIPC 
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8.2. ─ ─√╘─  

fiכꜞ◓ IT ≢│⁸↓╣╕≢ ≢ ⇔≡⅝√ of IT, by IT

─≤⌂♃fi☿♃כ♦⌐╠↕ ─☻ⱦכ◘ה ─ ╩╙≤⌐⁸

─ ⇔≡™╢ ⌐⅔™≡⁸ ─ ⅜ ≤ ⅎ╠╣╢ ⅔╟┘◘

╩☻ⱦכ ⇔≡⁸∕─ CO2 ╩ ∆╢ ⌐≈™≡ ⇔⁸ ⇔√⁹ 

╕≢⌐⁸ ⇔√ ⱦ☻│⁸כ◘ה ─ ╡≢№╢⁹ 

 

1 ◦☻♥ⱶ 

2 ♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ 

 

⁸↓╣╠─ ⌐≈™≡ ∆╢⁹ 

│●▬♪ꜝ▬fi≤⇔≡⁸ ⌐ ∆╢ ⁸ ⅜ ⇔⁸ ⌐

╩∆╢√╘⁸ ─ ─ ⱨ◊כⱶ≤ ╛ ╩≢⅝╢ ╡№╦∑

╢↓≤≤⇔√⁹ 

 

8.2.1 ◦☻♥ⱶ 

⌐⁸ ⇔√ ◦☻♥ⱶ─ ╩ ∆╢⁹ ⅔╟┘ ─

╩ ⇔√⅜⁸↓↓≢│⁸ ─╖ ∆╢⁹ 

 

1.  

◦☻♥ⱶ fiꜛ◦כꜙꜞ♁  

 

2.  

1 ─  

◦☻♥ⱶ│⁸ JIS ─₈ ○ⱨ▫☻○כ♩ⱷכ◦ꜛ

fi) JISX0027₉( ∆╢ ISO │⁸ISO/IEC 2382-27) ≢ ╘╠╣√⁸₈ ≈⅛─

─ ─⁸ ╩ ™√ ₉╩ ∆⁹ 

2 ─  

│⁸ ─ ─ ≡╩ √∆ ⌐ ∆╢⁹ 

 ̧ ₈ᵑ ─ ₉≢ ↕╣√ ◦☻♥ⱶ─℮∟⁸ ⅜ ↕╣╢

⌐ ICT ≤♁ⱨ♩►▼▪⅛╠⌂╢◦☻♥ⱶ⅜ ↕╣╢Ɽ♇◔כ

☺♁ⱨ♩─ ╩≤╢╙─╩ ≤∆╢⁹╕√⁸2 ≢─ 1 1─

─╖╩ ∆╢◦☻♥ⱶ│ ∆╢⁹↕╠⌐ │⁸ ⌐ ╩ ℮√

╘─◦☻♥ⱶ≤∆╢⁹ 

₈ ₉₈♥꜠ⱦ ₉₈ ₉₈Web ₉─ │ ─ ╡⁹ 
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ᵑ ─  

─⁸ ○ⱨ▫☻○כ♩ⱷכ◦ꜛfi ≢ ╘╠

╣√⁸₈ ≈⅛─ ─ ─⁸ ╩ ™√ ₉╩ ™⁸

⌐│⁸₈♥꜠ⱦ ₉≤₈ ₉╩ ℮⁹╕√⁸ ≤⇔≡ JIS≢

↕╣√⁸₈ ₉⁸₈♥꜠ⱦ ₉⌐ ⅎ⁸₈Web ₉╙ ≤∆╢(◌

♩Ⱳfiⱨ♇♩ⱪꜞfiכ ה CFP ₈ ◦☻♥ⱶ₉─

PCR ≤ ) [1]⁹ 

ᵒ ─כꜞ◗♥◌─  

♥꜠ⱦ ─⁸ ○ⱨ▫☻○כ♩ⱷכ◦ꜛfi ≢ ╘

╠╣√⁸₈ ⁸♥◐☻♩⅔╟┘ ─ ⌐ ⅎ⁸ ─ │

─ ╙ ⇔≡™╢ ₉╩ ℮⁹♥꜠ⱦ ╩ ∆╢ ╩ ⌐

∆⁹ 

 ◦☻♥ⱶ≤⇔≡ 

↕╣╢  

∕─ ─  

ICT   ̧ⱴ▬◒  

 ̧☻Ⱨכ◌  

 ̧◌ⱷꜝ 

 ̧♥꜠ⱦ  

 ̧♥꜠ⱦ ⸗♬♃⁸ ╩ ╗  

 ̧Ɽכ♁♫ꜟ◖fiⱧꜙכ♃ PC  

 

♁ⱨ♩►▼▪ ♥꜠ⱦ ♁ⱨ♩►▼▪  ̧OS ○Ɑ꜠כ♥▫fi◓◦☻♥ⱶ  

 ̧Office ♁ⱨ♩►▼▪ 

 

─⁸ ○ⱨ▫☻○כ♩ⱷכ◦ꜛfi ≢ ╘

╠╣√⁸₈ ⌐╟╢ ⅜ ⌂⁸⅔╟┘ ⌐╟∫≡│ⱨ□♇◒☻⅜ ≢⅝

╢ ⌐╟∫≡ ⅜ ↕╣╢ ₉╩ ℮⁹ ╩ ∆╢

╩ ⌐ ∆⁹ 

 ◦☻♥ⱶ≤⇔≡ 

↕╣╢  

∕─ ─  

ICT   ̧ⱴ▬◒  

 ̧☻Ⱨכ◌  

 ̧  

♁ⱨ♩►▼▪ ♁ⱨ♩►▼▪ ⌂⇔ 

 

Web ≤Ɽכ♁♫ꜟ◖fiⱧꜙכ♃⌂≥╩ ™≡⁸ ╛ ─

─ ⁸ ─ ⅜ ⌂ ╩ ℮⁹Web ╩ ∆╢ ╩

⌐ ∆⁹ 

 ◦☻♥ⱶ≤⇔≡

↕╣╢  

∕─ ─  

ICT   ̧ⱴ▬◒  

 ̧☻Ⱨכ◌  

 ̧◌ⱷꜝ 

Ɽכ♁♫ꜟ◖fiⱧꜙכ♃(PC) 

♁ⱨ♩►▼▪ Web ♁ⱨ♩►▼▪ ⌂⇔ 
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 ̧ ⌐ ↕╣√  

 

3. ⱬכ☻ꜝ▬fi CO2  

1 ⅎ  

≢│⁸1◦☻♥ⱶ⌐≈™≡⁸ ─ з и ─ 2 ─ ⅎ ─≥∟╠⅛─

ⅎ ╩ ⇔≡ ∆╢↓≤≤∆╢⁹ ⇔√◦☻♥ⱶ⅜ ─ ⁸ з и ╩

╖ ╦∑≡ ⇔≡╙ ╦⌂™⁹ 

(з)₈◓ꜞכfi IT  ₉[2][3]⌐ ↕╣≡™╢₈IT♁

╢╟⌐fiꜛ◦כꜙꜞ ◄Ⱡ CO2 ─ ⅎ ₉⌐ ∫≡⁸ ≢ ⌐

╩ ה ⇔ ╩ ∆╢  

(и) ─ ⌐ ↔≤─ ◄Ⱡ ╩⅛↑≡ ∆╢ ⁹ ↔≤─ ◄

Ⱡ │⁸ и-1 ≢ ↕╣√ ╩ ™╢ ∞↑≢⌂ↄ⁸ и-2

⌂Ɽꜝⱷכ♃─ ⌐ ─ ╩ ™╢↓≤╙≢⅝╢⁹ 

(з)─ ⌂ ⌐ ⇔≡│⁸₈8. ₉ fiכꜞ◓₈┘ IT  

₉[2][3]⌐≡ ╕≢ ⇔≡№╢─≢⁸∕╣╩ ∆╢↓≤≤⇔⁸

♃כ♦ .₈7 ₉╕≢ ∆╢⁹ 

 

⌐⁸ и ─ ⌐≈™≡ ╩ ∆⁹ 

◦☻♥ⱶ╩ ™≡ ⇔√ ≡⅜ ⌐╟╡ ↕╣╢ ╩ ∆╢⁹

─ ╡⁸ ⅜ ╕≢ ∆╢₈ ─ ₉⌐ ℮ CO2 ╩

∆╢⁹ ◦☻♥ⱶ 1◒ꜝ▬▪fi♩ 1 ≢ ↕╣╢ ◦☻♥ⱶ №√╡

─ CO2 ╩⁸ ◦☻♥ⱶ╩ ™√ ─ ─◦♫ꜞ○⁸ ⌂

─◦♫ꜞ○⌐ ≠⅝ ∆╢⁹ 

 

  

ᵑ ─   

ᵒ ─  ⌐ ℮  

ᵓ ─   

ᵔ○ⱨ▫☻☻Ɑכ☻  

ᵕ ☻Ɑכ☻  

ᵖ כ◑ꜟⱠ◄ה   

ᵗNW♦כ♃   

ᵘ∕─   

 

2 ─ CO2 ─  

◦☻♥ⱶ⅜ ↕╣╢ ─ 1 ◒ꜝ▬▪fi♩№√╡─ ⌐ ╢◦♫ꜞ○╩

∆╢⁹ 
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 ̧ ⅜ ⅛╠ 1⅛ ⌐ ╕╢≤∆╢⁹ 

 ̧ ⱬכ☻ꜝ▬fi CO2 │⁸ ⌐ ℮ ─ ≤ ─ ⅛╠ ∆

╢⁹1◒ꜝ▬▪fi♩№√╡─ⱬכ☻ꜝ▬fi CO2 │ ─ ╡ ↕╣╢ 

EMbl(cat)  

= Fmtg(cat)×(Nsite -1) [ ]×Nperson [ / ה ]×D [km]×EFmov [kgCO2/  / [kmה

Nsite[ ] 

   

EMbl(cat) cat─◦☻♥ⱶ─ ◒ꜝ▬▪fi♩№√╡─ⱬכ☻ꜝ▬fi

CO2   

kgCO2/  

Cat ♥꜠ⱦ ⁸ ⁸Web   

Fmtg(cat)  cat ─ №√╡  /  

Nsite ─   

Nperson 1 ⅛╠ 1 ─ ⌐ ™ ∆╢  / ה  

D ─  km 

EFmov ─ ─ ⌐ ℮ CO2  kgCO2/  kmה

 

─ │ ─ ╡⁹ 

 ᵑ♥꜠ⱦ  ᵒ  ᵓWeb   

EMbl(cat) 412 473 577 kgCO2/  

Fmtg(cat) 45.76 52.52 63.96 /  

Nsite 2  

Nperson 3 / ה  

D 1200 km 

EFmov 0.005 kgCO2/  kmה

 

╕√⁸ │ ─◦♫ꜞ○⌐ ≠ↄ⁹ 

 ̧ ↕╣╢─│ 2 ─ ≢⁸2 ∕╣∙╣⌐ ≈─◒ꜝ▬▪fi♩◦☻♥ⱶ⅜

↕╣╢≤∆╢⁹╕√⁸1 №√╡─ │ 3 ≤∆╢⁹ CFP₈

◦☻♥ⱶ₉─ PCR≤ ◦♫ꜞ○  

 ̧ 1 №√╡─ ⌐≈⅝ -1)× 3 ⅜⁸ ⌐╟╡ ╕≢

∆╢⁹ 

 ̧ ─√╘─ │ 1200km ( 600km)⁸ │ ≤∆╢⁹

₈ ה ─ ⌐ ∆╢ ₉ 2011 3 ⌐

⅔™≡⁸ ─ ≤⇔≡ ה ⅜ 45%╩ ╘╢↓≤⁸ ≤⇔

≡ ⅜ ≤⌂╢↓≤╩ ⇔≡ ⁹  

 ̧ ─ ⁸ │⁸ ⌐ ∆◦♫ꜞ○╩ ™╢⁹ CFP₈ ◦☻♥ⱶ₉
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─ PCR≤ ◦♫ꜞ○  

ᵑ♥꜠ⱦ 1.15 / ×0.88 / ×52 /  

ᵒ 0.86 / ×1.01 / ×52 /  

ᵓWeb 0.83 / ×1.23 / ×52 /  

 ̧ ─ ⌐ ℮ CO2 ≤⇔≡│⁸ ─ ◐꜡№√╡─ CO2  = 0.005 

[kgCO2/ [kmה [2][3]  

 

4. ─ CO2  

1 ⅎ  

─ ╩ ≤⇔⁸ ◦☻♥ⱶ╩ ⇔√ ─ 1 ◒ꜝ▬▪fi♩№√╡─

CO2 ╩ ∆╢⁹◦☻♥ⱶ⅜∕─ ─ CFP₈ ◦☻♥ⱶ₉─ PCR

A ⌐⅔↑╢₈∕─ ─ ₉╩ ∆ ╩Ᵽכ◘╛ ⇔≡™╢ │⁸ ─

─ CO2 ╩◒ꜝ▬▪fi♩ ≢ ⇔√ ╩ ™╢⁹ 

  

ᵑ ─   

ᵒ ─   

ᵓ ─   

ᵔ○ⱨ▫☻☻Ɑכ☻  

ᵕ ☻Ɑכ☻  

ᵖ כ◑ꜟⱠ◄ה  ◦☻♥ⱶ─  

ᵗNW♦כ♃  ᵖ⌐ ╘╢ 

ᵘ∕─   

 

CO2 │ [kWh]⌐1kWh№√╡─CO2 ╩ ↑ ╦∑≡ ╘╢⁹ 

 

2 ─ ─  

│⁸ ⌐◒ꜝ▬▪fi♩ ◦☻♥ⱶ─ ╩⅛↑≡

∆╢⁹ 

ELpd(cat) = Ecl + Ecommon / Ncommon 

   

ELpd (cat) cat─◦☻♥ⱶ─ 1◒ꜝ▬▪fi♩№√╡─  kWh/  

Ecl 1◒ꜝ▬▪fi♩№√╡─◦☻♥ⱶ╛∕─ ─  kWh/  

Ecommon ◦☻♥ⱶ ⌐ ◒ꜝ▬▪fi♩≢◘כⱣ ╩ ∆

╢ ─⁸ ↕╣╢◦☻♥ⱶ ◒כⱣ⁸Ⱡ♇♩꞉כ◘

─  

kWh/  

Ncommon ◦☻♥ⱶ╩ ∆╢◒ꜝ▬▪fi♩   
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Elpd (cat)─ │ ─ ╡≢№╢⁹ 

 ᵑ♥꜠ⱦ  ᵒ  ᵓWeb   

ELpd (cat) 33.5 1.1 5.6 kWh/  

 

╕√⁸ │ ─◦♫ꜞ○⌐ ≠ↄ⁹ 

ᵑ♥꜠ⱦ  

 ∆╢ 1 №√╡ ≤ ◒ꜝ▬▪fi♩№√

╡─  [Wה ] 

♥꜠ⱦ 500 [W] ×1[ ] 

PC ]Ᵽ 100 [W] ×1כ◘ ] 

 32 [W]×1[ ] 

ⱴ▬◒ה◌ⱷꜝ 5 [W]×1[ ] 

 637 [W/ ◒ꜝ▬▪fi♩] 

CFP₈ ◦☻♥ⱶ₉─ PCR A╩  

ELpd(♥꜠ⱦ ) 

= 637 [W/ ] ×1.15[ / ]×45.76 [ / ] 

=33.5 [kWh/ ] 

 

ᵒ  

 ∆╢ 1 №√╡ ≤ ◒ꜝ▬▪fi♩№√

╡─  [Wה ] 

⁸ⱴ▬◒ה◌ⱷ

ꜝ 

25 [W] ×1[ ] 

 25 [W/ ◒ꜝ▬▪fi♩] 

             CFP₈ ◦☻♥ⱶ₉─ PCR A ╩  

ELpd( ) 

= 25 [W/ ] ×0.86 [ / ]×52.52 [ / ] 

=1.1 [kWh/ ] 

 

ᵓWeb  

 ∆╢ 1 №√╡ ≤ ◒ꜝ▬▪fi♩№√

╡─  [Wה ] 

PC 100 [W] ×1[ ] 

ⱴ▬◒ה◌ⱷꜝ 5 [W]×1[ ] 

 105 [W/ ◒ꜝ▬▪fi♩] 

             CFP₈ ◦☻♥ⱶ₉─ PCR A ╩  
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ELpd(Web ) 

= 105 [W/ ] ×0.83[ / ]×63.96[ / ] 

= 5.6 [kWh/ ] 

 

3 ─ CO2 ─  

 ELpd(cat)⌐ CO2 ╩ ↑ ╦∑≡⁸ ◒ꜝ▬▪fi♩№

√╡─ CO2 ╩ ╘╢⁹ 

EMpd (cat) = ELpd(cat) × EFele 

   

EMpd (cat) cat─◦☻♥ⱶ─ ◒ꜝ▬▪fi♩№√╡─ CO2  kgCO2/  

EFele ─ CO2  kgCO2/kW

h 

 

5. CO2  

cat ─ 1◒ꜝ▬▪fi♩№√╡─ CO2  

 ERu(cat) = EMbl(cat) ð EM pd(cat)  

cat ─ ⌐╟╢ CO2  

 ER(cat)=ERu(cat) ×N(cat)  

─ CO2  ER = ɈER(cat)  

   

ERu(cat) cat─◦☻♥ⱶ─ ◒ꜝ▬▪fi♩№√╡─ CO2

 

kgCO2/  

ER(cat) cat─ ⌐╟╢ CO2  kgCO2/  

N(cat) cat─◦☻♥ⱶ─◒ꜝ▬▪fi♩   

ER ─ CO2  kgCO2/  

 

6.  

5 ⌂ PC─ ≤ ≤⇔√  

 

─♃כ♦ .7  

1 ⅎ  

│⁸ ─ ─◒ꜝ▬▪fi♩ ╩╙≤⌐⁸ ─ 2 ≈─ ─

™∏╣⅛╩ ⇔≡ ╩ ∆╢⁹ 

 

(з) ₈◓ꜞכfi IT  ₉[2][3]⌐ ↕╣≡™╢₈IT

╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─ ⅎ ₉⌐ ∫≡ ≢ ⌐

╩ ⇔ ╩ ∆╢⁹ 
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(и) ─◒ꜝ▬▪fi♩─ ⅔╟┘₈ cat─◦☻♥ⱶ─ ◒ꜝ▬▪fi♩

№√╡─ CO2 (ERu(cat))₉╩ ⌐⁸ ╩ ╘╢⁹

(и)─ ≢│⁸ ─(и-1)╕√│(и-2)─≥∟╠⅛╩ ∆╢⁹ 

 

(и-1) ERu(cat) │⁸ ⅛╠ ╙ ╩כꜞ◗♥◌™ ⇔≡ ∆╢⁹ 

ᵑ♥꜠ⱦ ERu(♥꜠ⱦ ) = 412 ï 33.5×EFele 

ᵒ ERu( ) = 473 ï 1.1×EFele 

ᵓWeb ERu(Web = 577ï 5.6×EFele 

 

(и-2)3 6 ─ ╩ ™⁸ ⅜ ⌐ ─ ≡╕√│ כ♦╩

♃⌐ ≠⅝ ⇔⁸↓╣╠╩╙≤⌐ ⇔√ ERu(cat)╩ ™╢↓≤╙≢⅝╢⁹ 

 

(и)⌐⅔™≡ ⅜◒ꜝ▬▪fi♩─ ╩ ∆╢↓≤⅜ ⇔™ │⁸

─ ╩ ™╢↓≤╩ ╘╢⁹ 

ᵑ fiꜛ◦כꜙꜞ♁ ⅛╠◒ꜝ▬▪fi♩ ╩ ∆╢  

◦☻♥ⱶ─ ⌐ ⇔⁸1 ─╡√№fiꜛ◦כꜙꜞ♁ ⌂

◒ꜝ▬▪fi♩ ╩ ⇔⁸ ↑ ╦∑╢↓≤≢◒ꜝ▬▪fi♩ ╩ ∆╢⁹ 

◒ꜝ▬▪fi♩  

= fiꜛ◦כꜙꜞ♁ × ─╡√№fiꜛ◦כꜙꜞ♁

◒ꜝ▬▪fi♩  

ᵒ ⅛╠◒ꜝ▬▪fi♩ ╩ ∆╢  

◦☻♥ⱶ─ ≤ 1 ─╡√№fiꜛ◦כꜙꜞ♁ ⌂◒

ꜝ▬▪fi♩ ⅛╠⁸◒ꜝ▬▪fi♩ ╩ ∆╢⁹ 

◒ꜝ▬▪fi♩  

◦☻♥ⱶ─ ─╡√№fiꜛ◦כꜙꜞ♁

× ─╡√№fiꜛ◦כꜙꜞ♁ ◒ꜝ▬▪

fi♩  

 

│⁸ ─ ╩ ⇔⁸ ─ CO2 ≤⇔≡ ∆

╢⁹ 

 

2 ≢─ ▬ⱷכ☺ 

ⅎ ─ з и ⌐ ╦╠∏⁸ │⁸ ─◒ꜝ▬▪fi♩ ⁸CO2

╩ ⇔ ∆╢⁹╕√⁸ з и ™∏╣─ ╩ ™√⅛╙ ⇔

⌂↑╣┌⌂╠⌂™⁹ 
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3 ⅛╠ ™√∞ↄ♦כ♃ 

 

◦☻ ♥ⱶ

 

[ ] 

◒ꜝ▬▪fi♩  

[ ] 

CO2

[kgCO2/ ] 

ⅎ  

(з) 

╕√│(и-1) 

╕√│(и-2) 

─  

 

♥꜠ⱦ  

╕√│  

╕√│Web  

─  

   (з)/(и-1)/(и-2) ♥꜠ⱦ/ /Web 

   (з)/(и-1)/(и-2) ♥꜠ⱦ/ /Web 

   (з)/(и-1)/(и-2) ♥꜠ⱦ/ /Web 

 

(4) ≢─ ▬ⱷכ☺ 

 

 ◦☻♥ⱶ

 [ ] 

◒ꜝ▬▪fi♩  

[ ] 

CO2  

[tCO2]  

A   Xx Xx 

B   Xx Xx 

 ההה

 

 ההה 

 

 ההה

 

  Xx Xx 

 

8.  

1 ─fiꜛ◦כꜙꜞ♁ ─ ⅎ  

з ⌐⅔™≡⁸CO2 ─ ⅎ fiכꜞ◓⁸₈│ IT  

₉[2][3]⌐ ↕╣≡™╢₈IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─ ⅎ ₉

⌐ ℮╙─≤∆╢⁹ ─ │⁸ ─ ╡⁹ 

 

ᵑ ◦☻♥ⱶ ─  

ᵒIT ─fiꜛ◦כꜙꜞ♁ ─ ◦♫ꜞ○ ╩ ⇔⁸ ─ 8 ⌐  

ᵓ ─ ⌐ CO2 ╩ ∂≡ CO2 ⌐  

ᵔ ─ CO2 ╩⁸ ≤ ≢  

ᵕ ─ CO2 ≤⁸ ─ CO2 ─ ╩ ╘╢ 
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8.2-1 IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ≤∕─  

 

9. ┘  

 Version 1.0 2012 3 28  

   

 

ₒ ₓ 

[1] ♩Ⱳfiⱨ♇♩ⱪꜞfiכ◌  ה ⁸ 

PCF PCR PA-BI -03  

◦☻♥ⱶ 

[2]  2009 fiכꜞ◓  IT    

[3]  2010 fiכꜞ◓  IT    

 

 

 

 ─  ─  

ᵑ ─  ⁸CD⁸ ⌂≥ ─ × ─ ─  

ᵒ ─  ⁸ ⁸

⌂≥ 

─ × ─  

ᵓ ─  ♩ꜝ♇◒⁸ ⁸

⌂≥ 

─ × ─  

ᵔ○ⱨ▫☻☻Ɑכ☻ ─ ☻Ɑכ☻

╗ ⁸IT

─ ☻Ɑכ☻⌂≥ 

☻Ɑכ☻ ×☻Ɑכ☻ ╡◄Ⱡꜟ◑

כ  

ᵕ ☻Ɑ⁸ ☻כ ⌂≥ ☻Ɑכ☻ ×☻Ɑכ☻ ╡◄Ⱡꜟ◑

כ  

ᵖ כ◑ꜟⱠ◄ה

ITהNW  

Ᵽ⁸PCכ◘ ─

 

× ─  

ᵗNW♦כ♃  NW♦כ♃ ♃כ♦  × ─  

ᵘ∕─  ─  × ⌐ ∆╢  
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8.2.2 ♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ 

⌐⁸ ⇔√♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ─ ╩ ∆╢⁹ ⅔╟┘

─ ╩ ⇔√⅜⁸↓↓≢│⁸ ─╖ ∆╢⁹ 

 

1.  

♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ  

 

2.  

1 ─ [1] 

♦☺♃ꜟ♃◖◓ꜝⱨ◦☻♥ⱶ ⁸♦☺♃◖≤ ∆ │⁸ ⌐ ה ה ⌐

↕╣╢ ⌐ ↕╣╢⁹∕─ ⌂ │⁸ ─ ─ ╩♦☺♃◖─

⅛╠ ⇔⁸ ┼◄◖♪ꜝ▬Ⱪ╩ ⇔⁸ ╩ ∆╢↓≤⌐№╢⁹ 

2 ─  

│⁸ ─ ─ ≡╩ √∆ ⌐ ∆╢⁹ 

 ̧ ♦☺♃◖≤│⁸ ╛ ⌐ ↕╣╢♩ꜝ♇◒ ⌐ ↕╣⁸

≢№╢ ⁸ ⁸ ♃כ♦╩ ⇔≡ ∆╢◦☻♥ⱶ─

↓≤≢№∫≡⁸ ─ᵑ⁸ᵒ⁸ᵓ⅛╠ ↕╣╢╙─≤∆╢[2]⁹ 

 

ᵑ  

⁸ ─ ⁸╩♃כ♦ ≤⇔≡ ⌐ ∆╢  

ᵒ  

⁸╩♃כ♦ ⇔⁸ ∆╢  

ᵓ ♁ⱨ♩►▼▪⁸ ⁸ ⁸ ⱨ□▬ꜟ ┘  

╩ ⇔≡ ╩♃כ♦ ╖ ╡⁸ ─◒☿╩ ⇔⁸ ⁸ ⁸

╩ ℮  

 

 ̧ ⌐ ↕╣√  

 

3. ⱬכ☻ꜝ▬fi CO2  

1 ⅎ  

≢│⁸1◦☻♥ⱶ⌐≈™≡⁸ ─ з и ─ 2 ─ ⅎ ─≥∟╠⅛─

ⅎ ╩ ⇔≡ ∆╢↓≤≤∆╢⁹ ⇔√◦☻♥ⱶ⅜ ─ ⁸ з и ╩

╖ ╦∑≡ ⇔≡╙ ╦⌂™⁹ 

 

(з)₈◓ꜞכfi IT  ₉[3][4]⌐ ↕╣≡™╢₈IT

╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─ ⅎ ₉⌐ ∫≡⁸ ≢ ⌐
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╩ ה ⇔ ╩ ∆╢  

(и) ─ ⌐ ↔≤─ ◄Ⱡ ╩⅛↑≡ ∆╢ ⁹ ↔≤─

◄Ⱡ │⁸ и-1 ≢ ↕╣√ ╩ ™╢ ∞↑≢⌂ↄ⁸

и-2 ⌂Ɽꜝⱷכ♃─ ⌐ ─ ╩ ™╢↓≤╙≢⅝╢⁹ 

 

(з)─ ⌂ ⌐ ⇔≡│⁸₈8. ₉ fiכꜞ◓₈┘ IT  

₉[3][4]⌐≡ ╕≢ ⇔≡№╢─≢⁸∕╣╩ ∆╢↓≤≤⇔⁸

♃כ♦ .₈7 ₉╕≢ ∆╢⁹ 

 

⌐⁸ и ─ ⌐≈™≡ ╩ ∆⁹ 

─ CO2 │⁸ ⌐ ™◄◖♪ꜝ▬Ⱪ⅜ ↕╣⁸ ♩ꜝ

♇◒─ ⅜ ⇔⁸ ⅜ ↕╣╢↓≤⌐╟∫≡ ∆╢⁹ ∫≡⁸ ─

CO2 │⁸ ⅜ ↕╣╢ ─♩ꜝ♇◒─ ⌐ ℮ CO2 ≤⌂╢⁹ 

 

2 ─ CO2 ─  

♩ꜝ♇◒ 1 №√╡─ 1 ─ ⌐ ℮ CO2 │⁸ ─ ╡ ↕╣╢⁹ 

 

♩ꜝ♇◒ 1 №√╡─ CO2 EMbl [tCO2/year] 

= Dw [day/year]×Dd [km/day] / FEbl [km/l]×EFfuel [kgCO2/l] / 1000 [kg/t] 

   

EMbl ♩ꜝ♇◒ 1 №√╡─ CO2  tCO2/year 

Dw ♩ꜝ♇◒ 1 №√╡─  day/year 

Dd ♩ꜝ♇◒ 1 №√╡─ №√╡─  km/day 

FEbl ─ ─  km/l 

EFfuel ♩ꜝ♇◒⅜ ∆╢ ─ CO2  kgCO2/l 

 

4. ─ CO2  

1 ⅎ  

╩ ⇔√ │⁸◄◖♪ꜝ▬Ⱪ─ ⌐╟╡ ⅜ ⇔⁸ ⅜

∆╢≤⇔≡ ∆╢⁹ 

⌂⅔⁸ ─CO2 ≤⇔≡⁸◦☻♥ⱶ ⌐ ℮ ICT ─CO2 ╛⁸

─ ה ─ ⌐ ℮CO2 ⅜ ⅎ╠╣╢⅜⁸ [3]╟╡⁸ ⌐

℮CO2 ⌐ ⇔1 ≢№╢√╘⁸ ה ⅎ (и)≢│⁸↓╣╠─ │

⇔⌂™╙─≤∆╢⁹ 

 

2 ─ CO2 ─  

♩ꜝ♇◒ 1 №√╡─ 1 ─ ⌐ ℮ CO2 │⁸ ─ ╡ ↕╣╢⁹ 
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♩ꜝ♇◒ 1 №√╡─ CO2 EMpd [tCO2/year] 

= Dw [day/year]×Dd [km/day] / FEpd [km/l]×EFfuel [kgCO2/l] / 1000 [kg/t] 

   

EMpd ♩ꜝ♇◒ 1 №√╡─ CO2  tCO2/year 

FEpd ─ ─  km/l 

 

5. CO2  

♩ꜝ♇◒ 1 №√╡─ CO2 │ ─ ≢ ↕╣╢⁹ 

 

♩ꜝ♇◒ 1 №√╡ CO2  ERu 

= EMbl ï EMpd 

= Dw×Dd×EFfuel×(1/ FEbl̈́ 1/FEpd) /1000 

 

 

 

 

─ │ ─ ╡≢№╡⁸ ≤⇔≡ ERu=4.1[kgCO2/year]≤⌂╢⁹ 

   

Dw 293 day/year 

Dd 237 km/day 

EFfuel 2.62 kgCO2/l 

FEbl 4.0 km/l 

FEpd 4.4 km/l 

ERu 4.1 tCO2/year 

 

¶ Dw⁸Dd─ ⌐ ⇔≡│⁸ [5]╩ ⇔√⁹ 

¶ EFfuel─ ⌐ ⇔≡│⁸ ─ ╩ 2.62 [kgCO2/l]( ₈

●☻ ה ה ₉)≤⇔√⁹ ─ ⌐●♁ꜞfi─

╙ ⅎ╠╣╢⅜⁸ ♩ꜝ♇◒─ │ ⅜ 99.4 ╩ ╘╢√╘

≢№╢[5]⁹  

¶ FEbl─ ⌐ ⇔≡│⁸ [6]╩ ⇔√⁹ 

¶ FEpd─ ⌐ ⇔≡│ FEbl⌐ ⇔ 10 ♦☺♃◖─ J-VER

[7]≢ ⇔≡™╢ ─ ≤⇔≡⁸ 4.4 FEbl×1.1 4.0×1.1

≤⇔√⁹ 

 

 

   

ERu ♩ꜝ♇◒ 1 №√╡ CO2  tCO2/year 
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≢⁸ ─ │⁸ ─ ⅜ ↕╣╢♩ꜝ♇◒ ⌐ ∆╢⁹  

│♩ꜝ♇◒ 1 ⌐≈⅝ 1 ↕╣╢─≢⁸ ≤⇔≡⁸ ─ CO2

│ ─ ≢ ↕╣╢⁹ 

 

CO2 ER 

=Ɉ( 1 №√╡ CO2 ) 

=Ɉ(♩ꜝ♇◒ 1 №√╡ CO2 ) 

=Ɉ(ERu) 

=4.1×N 

   

N ─ ─ ╡ →   

 

6.  

⌐ ∆╢ ╩ ╪≢™╢√╘⁸ ─ ⌂ ≤ ∂ 5 ≤∆╢⁹ 

 

─♃כ♦ .7  

1 ⅎ  

│⁸ ─ ─ ╡ → ╩╙≤⌐⁸ ─ 2 ≈─

─™∏╣⅛╩ ⇔≡ ╩ ∆╢⁹ 

 

(з) ─ ╡ → fiכꜞ◓⁸₈⌐≥╙╩ IT  

₉[3][4]⌐ ↕╣≡™╢₈IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─

ⅎ ₉⌐ ∫≡⁸ ≢ ⌐ ╩ ⇔ ╩ ∆╢⁹ 

(и) ─ ─ ╡ → ⁸ ┘₈ CO2 (ERu)₉╩

╙≤⌐⁸ ╩ ╘╢⁹                         

(и)─ ≢│ ─(и-1)╕√│(и-2)─≥∟╠⅛╩ ∆╢⁹ 

 

(и-1) 

CO2 ER 

Ɉ(ERu) 

4.1×N 

 

(и-2)3 6 ─ ╩ ™⁸ ⅜ ⌐ ─ ≡╕√│ כ♦╩

♃⌐ ≠⅝ ⇔⁸↓╣╠╩╙≤⌐ ⇔√ ERu(cat)╩ ™╢↓≤╙≢⅝╢⁹ 

⌐│⁸ ⌐ ╕╣╢Ɽꜝⱷכ♃╩ ≢│⌂ↄ⁸ ⅜ ⌐

╘√ ╩ ⇔ ERu ╩ ≢⅝╢⁹ 

CO2 ER 
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=ǲ(ERu) 

= Dw×Dd×EFfuel×(1/ FEbl΅1/FEpd) /1000 ×N 

 

│⁸ ─ ╩ ⇔⁸ ─ CO2 ≤⇔≡ ∆╢⁹ 

 

2 ≢─ ▬ⱷכ☺ 

ⅎ ─ з и ⌐ ╦╠∏⁸ │⁸ ─◦☻♥ⱶ ╡ → ≤

╡ → ⁸ ┘ CO2 ╩ ⇔ ∆╢⁹╕√⁸ з и

™∏╣─ ╩ ™√⅛╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

1 ⅎ (з)╩ ⇔√ ─ ▬ⱷכ☺ 

ừX  ₈201x  ♦☺♃◖⌐╟╢ CO2 ♩כ◦  ₉ 

 ◦☻♥ⱶ ╡

→  [ ] 

╡ →

 [ ] 

CO2

 [tCO2/year]  

ⅎ  

X  1 2,000 11,600 (з) 

 

⁸ │ ≢№╢⅜ ⌂ ╩ ⌐ ∆⁹ 

 

8.2-2 ─ CO2 ≤  

─ │⁸X ⅛╠№╢ ┼─ ╩ ⌐ ⇔≡⅔╡⁸

│⁸10 ≢│⌂ↄ 24 ≤⇔≡ ⇔≡™╢⁹ 

 

 

    

─  2.2 2.2  

─     

─  60,300 48,700  

○ⱨ▫☻☻Ɑ0.4 0.6 ☻כ  

☻Ɑכ☻    

כ◑ꜟⱠ◄ה ITה

NW  

0.0 1.4  

NW♦כ♃     

∕─     

 60,300 48,700 11,600[tCO2/year] 
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2 ⅎ (и)╩ ⇔√ ─ ▬ⱷכ☺ 

ừY  ₈201x  ♦☺♃◖⌐╟╢ CO2 ♩כ◦  ₉ 

 ◦☻♥ⱶ ╡

→  [ ] 

╡

→  [ ] 

CO2

 

[tCO2/year]  

ⅎ  

(з) 

╕√│(и-1) 

╕√│(и-2) 

─  

Y  2 2,000 8,200 (и-1) 

 

⁸ │ ≢№╢⅜ ⌂ ╩ ⌐ ∆⁹ 

CO2 ER Ɉ(ERu) 

2,000 [ ]×4.1 [tCO2/year] 

8,200 [tCO2/year] 

 

3 ⅎ (з)(и)─ ╩ ⇔√ ─ ▬ⱷכ☺ 

ừZ  ₈201x  ♦☺♃◖⌐╟╢ CO2 ♩כ◦  ₉ 

 ◦☻♥ⱶ ╡

→  [ ] 

╡

→  [ ] 

CO2

 

[tCO2/year]  

ⅎ  

(з) 

╕√│(и-1) 

╕√│(и-2) 

─  

Z  1 500 2,500 (з) 

Z  1 500 2,050 (и-1) 

 

3 ⅛╠ ™√∞ↄ♦כ♃ 

 ◦☻♥ⱶ ╡

→  [ ] 

╡

→  [ ] 

CO2

 

[tCO2/year]  

ⅎ  

(з) 

╕√│(и-1) 

╕√│(и-2) 

─  

    (з)/(и-1)/(и-2) 

    (з)/(и-1)/(и-2) 

    (з)/(и-1)/(и-2) 
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4 ≢─ ▬ⱷכ☺ 

 

 ◦☻♥ⱶ ╡

→  [ ] 

╡

→  [ ] 

CO2

 

[tCO2/year]  

ⅎ  

(з) 

╕√│(и-1) 

╕√│(и-2) 

─  

A  1 2,000 11,600 (з) 

B  2 2,000 8,200 (и-1) 

C  1 500 2,050 (и-1) 

1 500 2,300 (и-2) 

 ההה

 

 ההה 

 

 ההה

 

 

 30 25,000 120,000  

 

8.  

1 ─fiꜛ◦כꜙꜞ♁ ─ ⅎ  

з ⌐⅔™≡⁸CO2 ─ ⅎ fiכꜞ◓⁸₈│ IT  

₉[3][4]⌐ ↕╣≡™╢₈IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ◄Ⱡ CO2 ─ ⅎ ₉

⌐ ℮╙─≤∆╢⁹ ─ │⁸ ─ ╡⁹ 

 

ᵑ ◦☻♥ⱶ ─  

ᵒIT ─fiꜛ◦כꜙꜞ♁ ─ ◦♫ꜞ○ ╩ ⇔⁸ ─ 8 ⌐  

ᵓ ─ ⌐ CO2 ╩ ∂≡ CO2 ⌐  

ᵔ ─ CO2 ╩⁸ ≤ ≢  

ᵕ ─ CO2 ≤⁸ ─ CO2 ─ ╩ ╘╢ 
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8.2-3 IT ╢╟⌐fiꜛ◦כꜙꜞ♁ ╩ ∆╢ ≤∕─  

 

9. ┘  

 Version 1.0 2012 3 28  

   

 

ₒ ₓ 

[1]  22  

₈◒ꜝ►♪ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔√ CO2 ▬fiⱨꜝ─▪☺▪ ⱪ꜡☺▼

◒♩₉ 

[2]  ─ ─ ╩ ╘╢ ₒ2006.06.13x  

89 ─ и  ♦☺♃ꜟ ─  

[3] 2009 fiכꜞ◓  IT    

[4] 2010 fiכꜞ◓  IT    

[5] ₈ ─♩ꜝ♇◒ 2011₉ ♩ꜝ♇◒  

[6] ₈  47  13  21 ₉  p28 

2. ₈1km √╡ ♃כ♦ 0.25 [l/km]₉╟╡ 

1/0.25 4.0[km/l] ≤⇔√⁹ 

○ⱨ☿♇♩ה◒꜠☺♇♩ J-VER   No.E023  

₈♦☺♃ꜟ♃◖◓ꜝⱨ─ ⌐╟╢◄◖♪ꜝ▬Ⱪ₉

 ─  ─  

ᵑ ─  ⁸CD⁸ ⌂≥ ─ × ─ ─  

ᵒ ─  ⁸ ⁸

⌂≥ 

─ × ─  

ᵓ ─  ♩ꜝ♇◒⁸ ⁸

⌂≥ 

─ × ─  

ᵔ○ⱨ▫☻☻Ɑכ☻ ─ ☻Ɑכ☻

╗ ⁸IT

─ ☻Ɑכ☻⌂≥ 

☻Ɑכ☻ ×☻Ɑכ☻ ╡◄Ⱡꜟ◑

כ  

ᵕ ☻Ɑ⁸ ☻כ ⌂≥ ☻Ɑכ☻ ×☻Ɑכ☻ ╡◄Ⱡꜟ◑

כ  

ᵖ כ◑ꜟⱠ◄ה

ITהNW  

Ᵽ⁸PCכ◘ ─

 

× ─  

ᵗNW♦כ♃  NW♦כ♃ ♃כ♦  × ─  

ᵘ∕─  ─  × ⌐ ∆╢  

http://www.4cj.org/document/jver/meth_e023.pdf
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9   

 

⌐⁸ ─ ⌐ ∆╢ ╩≤╡╕≤╘√⁹ 

    

 2008   2009 6  

2009   2010 6  

FY2009 Green IT Promotion Council (GIPC) 

Summary for Survey and Estimation Committee of 

GIPC Report --  Contribution of Green IT to 

Realization of a Low Carbon Society --  

 2010 6  

2010   2011 6  

  2013 2  

 

 DPPE

  

2012 10  

 

2020 IT   2010 5  

4

 

 2012  

Version 1.0 

Version 1.0 

 

DPPE  

 

2012 3  

Ver 2.05) 

DPPE: Holistic Framework for Data Center Energy 

Efficiency -  KPIs for Infrastructure, IT 

Equipment,Operation (and Renewable Energy) -  

 

2012 8  

IT

 by IT   

2013 2  

 

Harmonizing Global Metrics for Data Center Energy 

Efficiency  

2010 2  

Harmonizing Global Metrics for Data Center Energy 

Efficiency  

2011 2  

Harmonizing Global Metrics for Data Center Energy 

Efficiency 

 

2012 10  
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♃▬♩ꜟ   

fiכꜞ◓ IT  

 

CEATEC ◓ꜞכfi IT ◦fiⱳ☺►ⱶ 2009/10⁸ 

2010/10⁸ 

2011/10 

fiכꜞ◓ IT  

 

fiכꜞ◓ IT   2012/6 

Datacenter Performance per 

Energy (DPPE) 

CEATEC◓ꜞכfi IT ◦fiⱳ☺►ⱶ 2010/10 

Introduction of  

Datacenter Performance Per 

Energy (DPPE) 

 

fiכꜞ◓▪☺▪ IT ☿Ⱶ♫2011/2 כ 

♃fi☿♃כ♦─ ◄Ⱡ

DPPE─  

 

 2011/3 

Aligning Energy Efficiency 

Metrics of Data Center 

 

APEC 2011/9 

☻ⱴכ♩◖Ⱶꜙ♬♥▫⅔╟┘

◘☻♥♫Ⱪꜟ ╩ ⅎ╢ 

fiכꜞ◓ IT ─  

CEATEC◓ꜞכfi IT ◦fiⱳ☺►ⱶ 2012/10 

Global Harmonization of 

Datacenter Energy Efficiency 

Metrics 

CEATEC◓ꜞכfi IT ◦fiⱳ☺►ⱶ 2012/10 

⌐╟╢ ◄Ⱡה

Green by IT  

 

 ☿Ⱶ♫2012/11 כ 
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⅔╦╡⌐ 

─ │⁸ ─↓╣╕≢─ 5 ─ ╩ ⌐≤╡╕≤

╘╕⇔√⁹ 

2020 fiכꜞ◓╢↑⅔⌐ IT ─ CO2 │⁸ ≢│ of IT⌐ ⇔≡⁸IT ─

◄Ⱡ≢│ 5.7 11.3 t-CO2/ ─ ⅜ ↕╣╕⇔√⁹∕⇔≡◄꜠◒♩꜡♬◒☻

─ ◄Ⱡ≢│ 11.9 23.8 t-CO2/ ─ ─ ⅜ ↕╣╕⇔√⁹ ⁸

≢│⁸of IT⌐ ⇔≡⁸IT ─ ◄Ⱡ≢│ ≢│ 87 171 t-CO2/ ─ ⁸∕

⇔≡◄꜠◒♩꜡♬◒☻ ─ ◄Ⱡ≢│ 293 576 t-CO2/ ─ ─ ⅜ ↕╣

─♃fi☿♃כ♦⁸√╕⁹√⇔╕ ◄Ⱡ ≢│⁸ⱨ□◦ꜞ♥▫─ ╙ ╘√

♃fi☿♃כ♦ ─ ◄Ⱡ│⁸2020 ─ ≢ 6.6 13.2 t-CO2/ ⁸ ≢ 100 197

t-CO2/ ≤ ↕╣╕⇔√⁹ ⁸ ה ⌐ IT ╩ ∆╢↓≤⌐╟∫≡ CO2

⌐ ∆╢ by IT⌐≈™≡│⁸2020 ─ ≢│ ≢ 68 137 t-CO2/ ─ ⌐

≢⅝╢ⱳ♥fi◦ꜗꜟ╩ ∫≡™╢≤ ↕╣╕⇔√⁹↓─ ≢⁸ │ 7 14 t-CO2/

⁸ │ 9 18 t-CO2/ ⁸ │ 16 32 t-CO2/ ⁸ │ 36 73 t-CO2/

─ ⱳ♥fi◦ꜗꜟ╩╙∫≡™╢≤ ≢⅝╕∆⁹ ≢╖╢≤⁸ ─ 30 ─

2041 4009 t-CO2/ ─ ⌐ ∆╢≤ ↕╣╕⇔√⁹↓─ ≢⁸ │ 140 276

t-CO2/ ⁸ │ 122 239 t-CO2/ ⁸ │ 200 393 t-CO2/ ⁸ │ 1578

3101 t-CO2/ ─ ─ ╩╙∫≡™╕∆⁹ ≢│⁸BEMS⁸♥꜠꞉⁸◒כ

TV ⁸ ≢│⁸HEMS, ○fiꜝ▬fi◦ꜛ♇Ⱨfi◓⁸ ≢│⁸ITS, ◄◖♪

ꜝ▬Ⱪ⁸◘ⱪꜝ▬♅▼כfiⱴⱠ☺ⱷfi♩⌂≥⁸꞉⁸ꜟ▬♃☻◒כꜝ▬ⱨ☻♃▬ꜟ⁸ ─

╡ ╛ ─ ─☻♃▬ꜟ╩ ⅎ╢ ₁⌂ IT ⅜fiꜛ◦כꜙꜞ♁ ⌐ ∆╢≤ ⅎ╠

╣╕∆⁹ 

↕╣√↓╣╠─ ─ ⁸ ⌐ byIT│⁸IT ─fiꜛ◦כꜙꜞ♁ ⅛╠ ⅜ ╢╕

≢⌐ ⌂ ╣⅜ ∆╢↓≤⅜ ⅎ╠╣╕⇔√⁹╕√⁸IT ╩fiꜛ◦כꜙꜞ♁ ∆╢

ⱨ▫כꜟ♪≤ ⌐ CO2─ ⅜ ∆╢ ⅜ ⌂╢↓≤⅜ ⅎ╠╣╕⇔√⁹↓─

╟℮⌂ ⌂ ⅜╡≤ ⌂ ⅜╡⌐≈™≡⁸♥꜠꞉⁸◒כⱭכⱤכ꜠☻

○ⱨ▫☻⁸HEMS─ byIT─ ╩ ⌐ ╩⇔╕⇔√⁹∕─ ⁸IT ─fiꜛ◦כꜙꜞ♁

─ ⌐│⁸ ⌂ ⅜╡─ ≤ ⌂ ⅜╡─ ⅜№╡⁸↓╣╠╩

∆╢↓≤⌐╟╡⁸╟╡ ≢⁸╟╡ ⌂ ─ ⅜ ⌐⌂╢↓≤⅜╦⅛╡╕⇔

√⁹ 

≢ ⇔√ of IT ≤ by IT─╙─↕⇔⌐≈™≡│⁸◓ꜞכfi IT ─

┼─ ─ ≤⇔≡⁸ ⁸ ⁸▪☺▪─ ⌐≤ ⌐ ↑≡⁸ ─ ⅎ ╩

⌐ ⇔╕⇔√⁹ 

 ╕√⁸ ♃fi☿♃כ♦─  (Datacenter Performance Per Energy; DPPE⌐≈⅝

╕⇔≡│⁸4 ≈─ ≢№╢⁸ITEU, ITEE, PUE, GEC⌐≈™≡ ╩ ╘╕⇔√⁹↓─
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DPPE⌐≈⅝╕⇔≡│⁸ ─ ⌐╟╢꞉כ◒◦ꜛ♇ⱪ⌂≥≢⁸ ┼ ⇔⁸

─ ⌂ ≢№╢ DOE⁸ EPA⁸Green Grid⁸Code of Conduct⁸METI◓ꜞכfi IT ▬♬◦

▪♥▫Ⱪ ┘ GIPC─ 6 ≢ₐ ─♃fi☿♃כ♦™⇔ ◄Ⱡ ─ ∆╢ ₑ≤⇔≡⁸

╩ ╘≡⅝╕⇔√⁹2008 ⅛╠ ⌐ ╢╕≢⁸ 2 ⁸5 ─꞉כ◒◦ꜛ♇ⱪ

≢─ ⌐╟╡⁸4 ≈─ ≈™≡─ ╩ ⇔≡ ⇔≡⅝╕⇔√⁹⁸ ⅜ ⇔≡

™╢ ITEU⁸ITEE⁸⅔╟┘ ─ DPPE⌐≈™≡│⁸ ⌂ ⌐ ↑≡⁸

╙ ⅜ ╪≢™╕∆⁹ 

fiכꜞ◓ IT ─ₐIT ⌐╟╢ ◄Ⱡ─ ⌐ ∆╢ ₑ╩ ™≈⌐ⱴכ♥╢∆

≡│⁸2009 ⌐ of IT─ 4≈─ ⌂ ⁸ ♥꜠ⱦ⁸◘כⱣ⁸♦כ♃☿

fi♃ ⌐≈™≡⁸ ─ ⁸ ⁸ ⁸↕╠⌐♁ⱨ♩►▼▪╕≢◘ⱪꜝ▬♅▼כfi

⌐⅔↑╢ ╩ ∆╢√╘─ ╩ ╠⅛⌐⇔╕⇔√⁹2010 │⁸by IT─ 3

≈─ ⱭכⱤכꜙꜞ♁☻꜠◒♇♩☻כ◦ꜛfi⁸ ☺♦≡⇔⧵fi⁸ꜛ◦כꜙꜞ♁

fiꜛ◦כꜙꜞ♁◖♃ ⌐≈™≡ ⌐ ∆╢ ╩ ⅎ╢ ∆╢ ╩ ⇔⁸ ⅎ

╩ ⌐⇔╕⇔√⁹↓╣╠─ ≢ ╠╣√ │⁸ ⁸ ╛ ⌐ ∆╢ ─

╛ ╩ ∆╢ ≤⇔≡⁸ ↕╣ ╘≡™╕∆⁹ 

 

fiכꜞ◓ IT │⁸of IT ≤ by IT─ 2≈─ ╩ ⌐⁸ ⁸ ≢ ╩

∆╢ ⌂ ≤⇔≡⁸ ⅔╟┘ ⅜ ⅜∫≡™╕∆⁹╕√⁸ ≢╙⁸◄Ⱡꜟ

כ◑ ─№╢ ≢⁸ ●☻╩ ∆╢≤™℮ ╩ ∆╢√╘─ ⌂ ─

≈≤⇔≡ ⅜ ╪≢™╕∆⁹↓─╟℮⌂ ╩ ∆╢ fiכꜞ◓⁸≢ IT─ ⌂

╩ ╠⅛⌐⇔⁸╕√∕╣╩ ™≡ ⌂ ╩ ╠⅛⌐∆╢↓≤⅜ ≢∆⁹ 

fiכꜞ◓ IT│⁸ ─CO2 ⌐ ⅝ↄ ∆╢ⱳ♥fi◦ꜗꜟ╩╙∫≡™╢↓≤│⁸

─ ─ fiכꜞ◓⁸⅜∆╕™≡∫⌂⌐ IT ─ ╩ ⌐ ─╙─⌐⇔≡™

ↄ√╘⌐│⁸ ה ה ╩ ≤⇔√ ─ ⅜ ≢№╡⁸╕√⁸ ⁸▪☺▪⁸

EU/ ╩ ≤∆╢ ─ ⅜ ⌐⌂╡╕∆⁹ 

fiכꜞ◓ IT ⌐ ∆╢ ⅜╟╡ ≢⁸ ╡─№╢ ⌐⌂╢╟℮⁸ ╙

⁸ ⁸ ⁸ ─↔ ⁸↔ ─╙≤⁸ ⇔√ ≤ ⌂

╩ fiכꜞ◓⁹∆╕⅝™≡╘ IT ─ ⱴ│⁸כ♥⌂ │⁸

JEITA─◓ꜞכfi IT ⅔╟┘ ≤⇔≡⁸ ╩ ⇔╕∆⅜⁸↕╠⌂╢

↔ ⁸↔ ╩™√∞↑╣┌≤ ™╕∆⁹ 
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