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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  
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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



 

16 

♥꜠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 



 

21 

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
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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│
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─ ∞↑≢│⌂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 
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(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 

 

 

 



 

39 

 

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
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╩ ⇔√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 /



 

57 

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

20

30

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


























































































































































































































































































































































































































































































































































































































































