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２．活動記録のウェブサイト ２．活動記録のウェブサイト



































































̶̶ いま学んでいることを、将来どんな形で生かしてゆきたいですか？

藤原さん 環境問題は複雑な要因がたくさん絡み

合っているので、理系と文系の要素のどちらも考

えて改善していかなければいけません。私は学部

で学んだ物質循環の知識と、大学院で学んでいる

社会やマーケティングの知識を生かしながら、自

分が生まれ育った北海道で、地域の人と接する仕

事がしたいと思います。環境問題は複雑な要因が

たくさん絡み合っているので、理系と文系の要素のどちらも考えて改善していかなければいけま

せん。私は学部で学んだ物質循環の知識と、大学院で学んでいる社会やマーケティングの知識を

生かしながら、自分が生まれ育った北海道で、地域の人と接する仕事がしたいと思います。

李さん 将来は、語学力と、環境分野の専門知識を生かせる国際環境機関に就きたいと思ってい

ます。低炭素プロジェクトの市民講座を受講して、とても強く感じたのですが、環境活動を誰に

でも分かりやすい、普通の言葉で伝えることが、とても大事なことだと思います。国際的な場で、

中国やそのほかの発展途上国の情報を世界に発信したり、技術の掛け橋をしたり、役立つ働きが

できたらと思います。

また、そういった経験を積んで将来は中国に戻り、エネルギーなど環境問題を改善していくため

に起業できたら、というのが私の夢です。

宮崎さん 博士課程まで進学したので、「研究者」と答えたほうがよいのかもしれませんが、低炭

素社会を構築するために実際どうしたらいいかということを、地域社会 ̶̶ 行政や地域住民、

NPOなどが全体で考えていくときに手助けになる仕事ができれば、と考えているので、職種には

こだわっていません。必要とされれば、どこにでも、どんな形でも飛んでいく覚悟はあります。

低炭素社会の活動は、未開拓の部分が多く

やりがいのある分野です。優れた技術をい

かに社会に広めるかといったシステムや仕

組みづくりに貢献し、地域の活性化を踏ま

えた経済全体の構造を、広い視野から提言

できる立場に身をおきたいと思います。
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⇔√ ⌐╟╢ ⌂ ╩ ⇔⁸ ⌐ ⌐╟╡ ∂≡™╢ ⅜№╢ ⅜

⁸ ⌂≥─ ≢╙ ╠╣╢ ⁸ ⌂ ⌐╟╢ ─ ⁸ ≢─

⌐╟╢ ⁸ ─ ⌐≈™≡ ≤─ ⅜ ↕╣≡™╢≤ ═√⁹

∕─ ⁸ ⁸ ⅜ ∆╢↓≤≢⁸↓─╟℮⌂ ─ ≤⌂╢ ⌂ ─ ⅝

↕╛ ⅜ ∆╢↓≤╙ ↕╣≡™╢↓≤╩ ⇔√⁹ 
2014 3 ⌐│⁸ ≢ ╘≡ ≢IPCC─ ⅜ ↕╣⁸ 5 ─℮∟⁸

⌐ ∆╢ ⁸ ─ ⁸ ⁸ ⌐ ∆╢ 2
⅜╕≤╘╠╣╢↓≤╩ ⇔⁸↓─╟℮⌂ ⌐ ≠™≡⁸ ⌐ ╦╣≡™╢

─ ⌐ ⅎ⁸ ⁸ ⌐ ↑╢↓≤─≢⅝⌂™ ⌐╟╢ ⌐ ⇔≡⁸

╩ ⅛≈ ⌐ ╩ ╘≡™ↄ↓≤⅜ ≢№╢≤ ⇔√⁹ 
≤⇔≡│⁸ ─ ≤⌂╢ ●☻╩ ∆╢ ⌐ ⅎ⁸2015

╩ ⌐⁸ ≤ ⇔≡ ─ ╩ ≢ ╘≡ ∆╢⌂≥⁸

─ ╙ ∑≡ ╘≡™ↄ ≢№╢↓≤╩ ⇔√⁹ 
⌐⁸ │⁸ ⌐≤∫≡ ◦fiⱳ☺►ⱶ⅜ ─ ─ ╩ ⇔⁸

─ ⌐≈™≡ ╘≡ ⅎ╢⅝∫⅛↑⌐⌂╢↓≤╩ ∆╢ ╩ ═ ╘ ∫

√⁹ 

⌐⁸ │⁸2013 11 ─ UNFCCC 19
COP19 ⌐⅔↑╢Ɽfiה◑ⱶfi ─ ╩ ⇔⌂⅜╠⁸

│⁸ ₁⌂ ─ ≢╙ ╙ ⌂╙──└≤≈≢№╢≤≤╙⌐⁸ ─♥

─ⱴכ ≈≢№╢ ─ ⌂ ╩ ⇔√ IPCC 5 1
⌐╟∫≡⁸∕─ ⌂ │ ─ ⌐№╢≤™℮↓≤⅜╕∆╕∆ ⅛⌐⌂∫≡⅝

≡™╢↓≤╩ ⇔√⁹ 
 ╕√⁸ ≢╙ ╗ ה ≤ ╕∫≡ ⌐≥─╟℮⌐ ⇔≡™ↄ⅛

⅜ ⅝⌂ ≤⌂∫≡™╢ ⁸ │⁸ ₁⌂ ⌐ ∆╢ ╩ ⇔≡⅔

╡⁸ ─ │ IPCC 5 ─כ◘כ○♪כꜞ─ ≤

⌂∫≡™╢↓≤⁸╕√⁸ ⌐⅔™≡╙ ⁸ ─ ⌐⅔↑

╢ ╛ ─ ─ ⌐ ╡ ╗↓≤─≢⅝╢ ─ ⁸₈ ⌂

≠ↄ╡ⱪ꜡☺▼◒♩₉⌐╟╢ ≤─ ╩ ⇔ ⅜ ≤ ⌐ ═╢₈

⌂ ₉─ ╩ ⇔≡™╢↓≤╩ ⇔√⁹ 
∕⇔≡⁸ ◦fiⱳ☺►ⱶ⅜ ─ ⌐ ╣╢ ≤⌂╡⁸ ┼─

≤ ╡ ╖⅜ ↕╣≡⁸ ⌂ ┼≤ ╗⁸ ╡ ™╙─⌐⌂╢↓≤╩ ∆╢

╩ ═≡ ╘ ∫√⁹ 
 
≢│ ─ ⁸ ⌐╟╢ 7 ─ ⅜ ╦╣√⁹ 

╕∏⁸  1≤⇔≡⁸♥ꜟⱴכꜟ◒ה◓ IPCC TFI ⅜₈ ≤ IPCC ─
⅝₉≤ ∆╢ ╩ ∫√⁹IPCC ─ ╛ ⁸ ⁸ ⁸ ⁸↓╣╕≢

「持続可能な低炭素社会」づくりプロジェクト

45



 
 

─ ┘ ⌐≈™≡ ∆╢≤≤╙⌐⁸↓╣╕≢⌐ ↕╣√ ⁸

⁸ ⌐ ∆╢ ⌐ ╣√⁹∕─ ⁸IPCC⌐⅔↑╢ ┼─ ≤⇔≡⁸

1990 ─ FAR ≤ ─ ─ ╩ ∆╢≤≤

╙⌐⁸ ≢ꜟכ◔☻™⌂≡≈⅛⅜ ─ ⌐ ╩ ⅎ≡⅝√↓≤╩ ╕

ⅎ 2007 ⌐ⱡכⱬꜟ ⅜ IPCC⌐ ↕╣√↓≤╩ ═√⁹ 
1980 ⌐ ≤ ─ ≢ ─ ≤ ─ ⅜ ╪⌐ ∂╠╣╢╟℮

⌐⌂╡⁸↓─ ≢ ⌂ ⌐ ⇔≡ ⌐ ╩ ∆╢√╘⌐⁸ ⇔√

ה ─ ⅜ ≤⌂╢ ≢ IPCC⅜ ↕╣√↓≤⁸IPCC─ │⁸

⌂ ─ ⁸∕─ ┘ ≤ ─ ─ ─ ⌐

∆╢ ⁸ ⁸ ה ╩⁸ ה ⌐⁸⅛≈ ה ⌂╛╡

≢ ∆╢↓≤≢№╡⁸IPCC─ │ ⌐ ⇔≡│ ≢№╢≤ ═√⁹╕√⁸1994
─UNFCCC─ ╙⁸ ⌐ ∆╢ ⌐ ⇔≡ ⌂ ╩ ∆╢√╘

⌐ ─ ⅜ ↑╠╣≡™╢↓≤╩ ⇔√⁹ 
 

 2≢│⁸ ה ⅜⁸₈ ⌐ ∆╢ √⌂

IPCC 5  1 ₉≤ ⇔≡⁸IPCC 5 ─

℮∟ 1 ⅜ ⇔ 2013 9 ⌐ ↕╣√ ⁸ ─ ─

╩ ⇔√⁹ 
│⁸ 1 ─ ─ ⌂ ≤⇔≡⁸ ─ ⁸ ─

┘ ─ ⌐ ∆╢ ⁸1950╠⅛♃כ♦ ⁸ ↕╣√ ─

ↄ│ ≢ ─⌂™╙─≢№╡⁸ ◦☻♥ⱶ─ ⌐│ ℮ ⅜⌂

™↓≤⁸ ─ CO2 ⁸ⱷ♃fi CH4 ⁸ N2O ─ │⁸

⌂ↄ≤╙ 80 ≢ ─⌂™ ⌐╕≢ ⇔≡™╢↓≤╩ ⇔√⁹↕╠⌐⁸

─ │ ─ ⌐╟╢ ●☻─ ╩ ⇔⌂™≤ ≢⅝⌂™

≤™℮◦Ⱶꜙ꜠כ◦ꜛfi ⅛╠⁸ ◦☻♥ⱶ⌐ ∆╢ ─ │ ≢№╢↓≤⁸

─ ≤⇔≡⁸21 ─ ⁸ ─ │ ╩ ↑╢≤≤╙⌐⁸ ™

─ ╙ ⌐ ∆╢ ≢№╢↓≤╩ ═√⁹∕⇔≡⁸ ≤ ●☻─

◦♫ꜞ○⅛╠╙⁸ ╩ ∆╢⌐│⁸ ●☻─ ─ ⅛≈ ⌂

╩ ℮ ⅜№╢↓≤╩ ⇔√⁹ 
 

 3 ≢│⁸ ה  ⅜⁸₈ ≤ ₉≤

⇔≡⁸ ╩ ⌐⁸ ─ ╛ ה ─ ─ ⁸ ╟

╡ ⅜ 3ϴ ∆╢ ⌐ ⅜ 1.5-2⅛ ↄ⌂╢ ─ ╛ ─ ⌐

∆╢ ╩ ⇔√⁹╕√⁸ ─ ⌐╟╢ ┼─ ⌐ ⇔⁸♩ⱴⱶה

⌐⅔↑╢ ⸗♦ꜟ⌐╟╢ ⁸◖ⱷ─ ⌐ ∆╢ ⌐ ∆╢ ─

⅜ ↕╣√⁹↕╠⌐⁸ ⌐⅔™≡ ─↕╠⌂╢ ─╖⌂╠∏⁸
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ה ─ ─ ⅜ ↕╣╢↓≤⅜ ↕╣√⁹↓─√╘⁸2050 ≤™∫√

⌂ ╩ ∟⁸ ─ ≤ ─ ╩ ┘≈↑≡ ╩ ⇔⁸ ╩

ⅎ╠╣╢ ─ ╩ ⌐⁸2011 4 ⅛╠ ⌐₈

⅜₉☻כ◖ √⌐ ↕╣√↓≤╛⁸ ≤ 4 ≤─

⌐╟╡⁸ ─ ₈ ₉⅜ 2012 6 ⌐ ↕╣√↓≤⅜ ↕╣√⁹

⌐⁸ │⁸ ─ ─√╘⌐│⁸ ה ה ─ ™─ ╩ ⅎ

√ ≤∕╣∙╣─ ╩ ∆╢↓≤⁸╕√⁸2050 ─ ╩ ⅎ╢⌐№√∫≡│⁸

╕⇔™ ⌐ ↑≡ ╩ ⅎ╢ ╩∆╢√╘⌐ ₁⌐≥℮ ╩ ⇔≡™ↄ

⅛⅜ ≢№╢↓≤≤ ⇔√⁹ ⁸ ╩ ⅎ╠╣╢ ╩ ≈ ─ ≤₈

─ ₉⅜ ≢№╢↓≤╩ ⇔√⁹ 
  

4≢│⁸☺ⱶהⱭfiⱴfi IPCC TFIⱦꜙהכ꜡כⱷfiⱣכ ┘ꜚ♬fl□ה▫♥◦כ

◌꜠♇☺꜡fi♪fi ⌐╟╡⁸₈ ─√╘─ ⌂

╡ ╖₉≤ ⇔√ ⅜ ╦╣√⁹Ɑfiⱴfi │UNFCCC⌐⅔↑╢ ⌐

∆╢ ⱪ꜡☿☻╩ ⇔√ ≢⁸ ≤ ─ ⅜≥℮№╢═⅝⅛≤™

℮ ⅛╠ IPCC─ ╩ ⇔√⁹∕⇔≡⁸ ─ ≢№╢ UNFCCC≤ ⌂ ─

IPCC ⅜ ⌐ ∆╢↓≤⅜⁸ ≤∫≡≤≡╙ ≢№╢↓≤╩ ⇔√⁹⁹↕╠⌐Ɑ

fiⱴfi │⁸ ꜞ○◘Ⱶ♇♩⁸1992 ≢─ ⌐╟╡ ╕╣√

─ ≢⁸UNFCCC│ ╙ ⌂╙─≢№╢≤ ⇔√⁹⌂−⌂╠┌⁸UNFCCC≢
│⁸IPCC╩ ⇔≡ ╠╣╢ ─ ⌂ ╛⁸ ─ ≢ ↕╣√

●☻ ⌐ ≠™≡⁸ ╩ ℮↓≤⅜ ∞⅛╠≢№╢⁹Ɑfiⱴfi │⁸

≤ ⅜ ∆╢↓≤≢⁸ ─ ⅜ ↕╣⌂™≤ │ ╙ ╦╠⌂

™↓≤╩ ⇔√⁹ 
⌐ ⇔≡│⁸ ╩ ∆╢√╘─ ╩ ╪∞╙─≢№╢≤

⇔√⁹⇔⅛⇔⁸ ⌐ ╦╢ ●☻ ─ ה ╩ ≈ ⅜ ⌐

≤≥╕∫≡™╢√╘⁸ ∞↑≢│ ─ ≤│⌂╡ ⌂™↓≤⌐╙

⇔√⁹∕⇔≡⁸ ─ │ ≤ ─ ╩ ⌐ ⇔√╙─

≤∆═⅝≢№╡⁸ ⌐⁸₈ ∞⅜ №╢ ₉─ ⅎ ⌐ ╟╡╙ ╩ √∑⁸

⅜╟╡ ⌐∕╣∙╣─ ╩ √∑╢╟℮⌐∆╢↓≤⅜ ≢№╢⁸≤─ ╩

⇔√⁹╕√⁸ ─ ≢│⁸ ⌐╟╢ ≤∕─ ─√╘⌐ ⌂ ╩

≢⅝╢╟℮⌂ ╖╩ ⅎ╢↓≤╙ ∞≤ ⇔√⁹ 
↕╠⌐Ɑfiⱴfi │⁸ ─ ●☻─ │ 1.2 ─ ≢ ⇔≡⅔

╡⁸∕─ │ GDP ─ 3.2%─ ╟╡╙ ↕™↓≤⁸⇔⅛⇔ ⅜

⇔≡™╢ 2020 ╕≢─ │⁸ ⅛╠─ ╩ 2ϴ ⌐ ⅎ╢

√╘⌐ ⌂ ─ ⌐╙ √⌂™↓≤╩ ═√⁹∕⇔≡⁸ ≡─ ⌐╟╢ ⌂

╩ ℮ √⌂ ╩ ≈ ⅜ ╠╣⌂™ ╡⁸2ϴ ─ ⌐ ∆╢
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⅜⌂™↓≤╩ ⇔√⁹∕─ ⌐│⁸ ─∆═≡─ ₁─ ∆╢↓≤⁸

│≢⅝╢ ╡ ─ ⌐ ↕╣╢≤⇔≡╙ ≢ ⌂ ⅜ꜟכꜟ ↕

╣╢↓≤⁸ ⌂ ≤∕╣≤ ─№╢ ⌐≈™≡ ↕╣∕╣╠⅜

⌂ ╩ ↑╢↓≤⌂≥⅜ ≢№╢⁹ ─ │⁸∆═≡⅜ ∂♃▬ⱪ─╙─≢№

╢ │⌂ↄ⁸ ∕╣∙╣⌐ ⌂ ≢ ↕╣╢═⅝≢№╢⁹⇔⅛⇔⁸∕╣╠│

⌂ ╩ ⇔≡ ⌐ ≢⌂↑╣┌⌂╠⌂™⁹╕√⁸ ●☻─ ≤

─ ⅜ ╩╙∫≡ ╦╣╢╟℮⁸ ⌐ ↕╣√ ●☻▬fiⱬfi♩ꜞ

─כ ⅜ ≢№╢↓≤╩⁸Ɑfiⱴfi │ ⇔√⁹ 
 

 5 ≢│⁸♫ꜞfiה☻ꜞⱣ☻♃כⱣ IPCC TFI ꜚ♬♇♩ TSU  
⅛╠₈ ●☻▬fiⱬfi♩ꜞכ ─ ⌐⅔↑╢∕─ ₉≤

∆╢ ⅜ ╦╣⁸ ●☻▬fiⱬfi♩ꜞ1כ─ ⁸▬fiⱬfi♩ꜞכ─●▬♪

ꜝ▬fi─ ⁸ ⌐ ∆╢ ┘ ─ ╩ ∆╢ ╩ ⇔√⁹

●☻▬fiⱬfi♩ꜞ⁸│כ ─╟℮⌂ ≤ ┼─ ─

╩ ⌐ ∆╢√╘─ ≢№╢≤≤╙⌐⁸ ─ ™ ─ ⁸

─ ─⸗♬♃ꜞfi◓⁸ ≤™∫√ ⅛╠ ⌐ ≢№╢≤ ⇔√⁹

╕√⁸ ╩ ∆╢√╘─ ⌂ ╡ ╘≢│⁸ ה ╩ ⇔⁸

╡⅜⌂ↄ⁸ ─№╢ ≢∕─ ╩ ⇔⌂↑╣┌⌂╠⌂™⅜⁸∆═≡─ ה

╩ ⌐╟∫≡ ∆╢↓≤│≢⅝⌂™√╘⁸ ●☻─ ⌂≥─Ɽꜝ

ⱷכ♃⌐ ≠ↄ ⅜ ⌐⅛⌂∫≡™╢↓≤╩ ⇔√⁹∕─√╘⁸ ⅜ ↄ⁸ ↄ

↑ ╣╠╣╢ ╩ ∆●▬♪ꜝ▬fi⅜ ≢№╢≤ ═√⁹IPCC⌐╟╢▬fiⱬfi♩ꜞ
fi▬ꜝ♪▬●כ IPCC●▬♪ꜝ▬fi ⌐│⁸ ⅜ ↄ ≢⅝╢ ●☻▬fiⱬ

fi♩ꜞכ╩ ∆╢√╘─ ─ ⁸ ⁸ ⅜╕≤╘╠╣≡™╢⁹∕╣╠─ ⁸

⁸ ⅜₈◓♇♪ⱪꜝ◒♥▫☻₉ ≤ ┌╣≡⅔╡⁸ ─ ™▬fiⱬfi

כꜞ♩ ─√╘─ ≤⇔≡ ⌐ ↄ ↑ ╣╠╣≡™╢↓≤╩⁸☻ꜞⱣ☻♃כⱣ

│ ⇔√⁹ 
  

6≢│⁸  IPCC TFI TSU ⅜₈IPCC ▬fiⱬfi♩ꜞכ♃☻◒ⱨ◊₉☻כ
≤ ⇔≡⁸IPCC TFI ─ ⁸TFI─ TSU⅜ ⌐ ↕╣√ ⁸TFI─ ─

⁸TFIⱦꜙכ꜡כ─ ╩ ∫√⁹╕√⁸IPCC●▬♪ꜝ▬fi ┘ ─ ⁸IPCC
●▬♪ꜝ▬fi≤ UNFCCC≤─ ⁸IPCC●▬♪ꜝ▬fi─ꜚכ◙כ ⁸ ♃כ♦

ⱬכ☻╩ ⇔⁸ ⌐⁸TFI─↓╣╕≢─ ┼─ ≤ ─ ╩ ═√⁹ 
│⁸TFI─ ─ ⅜⁸ ⅛╠─ ●☻ ה ╩ ┘

                                                   
1 ●☻▬fiⱬfi♩ꜞ⁸│כ ─ ⌐⅔↑╢ ₁⌂ ה ⅛╠⁸№╢

⌐ ה ↕╣╢ ●☻─ ╩ ⇔√ ╩ ∆ ⁹ ⌐│⁸ ↔≤─

─ ה ╩ ⇔√ ≢№╢ ●☻▬fiⱬfi♩ꜞכ─↓≤╩ ∆ ⅜

™⁹ 

「持続可能な低炭素社会」づくりプロジェクト

48



 
 

∆╢√╘─ ⌐ ↕╣√ ╩ ה ∆╢↓≤⁸∕⇔≡ IPCC ╛

UNFCCC ⌐╟╢∕─ ─ ╩ ∆╢↓≤≢№╢↓≤╩ ⇔√⁹ ⌐

≢│⁸ ⅜♃כ♦ה ⇔⅜∟⌂↓≤⌐ ⇔≈≈⁸ ≡─ ⅜ ≢⅝╢

●☻▬fiⱬfi♩ꜞכ ─ ≤ ╩ ℮↓≤⅜TFI─ ≢№╢≤ ⇔√⁹

╕√⁸IPCC●▬♪ꜝ▬fi⅜ ●☻ ה ⌐≈™≡⁸ ⌐ ↕╣√

╩ ⇔≡™╢↓≤⁸UNFCCC─ ≢⁸ ⌐ IPCC●▬♪ꜝ▬fi─ ⅜ ↑

╠╣≡™╢↓≤⁸2006 ●▬♪ꜝ▬fi⌐ ⇔≡│⁸ з ⌐ ⌐⅔

™≡│ 2015 ⅛╠ ↕╣╢↓≤⁸ ●☻─ ♇Ⱡכ♃fi▬│☻כⱬ♃כ♦
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Introduction 
 

For global warming, the 5th Assessment Report published by the Working Group 
I of the Intergovernmental Panel on Climate Change (IPCC) in September, 2013 
reported that it is extremely likely that human influence has been the dominant 
cause of the warming observed since the middle of the 20th century, and it is 
necessary to make significant efforts to achieve the international goals to suppress 
the temperature rise within 2 degree centigrade by the end of this century 
comparing to the level before the start of the Industrial Revolution. International 
negotiations on measures to counteract climate change by 2020 and thereafter and 
to achieve sustainable development based on the newly formulated approach, 
known as ‘Green Growth’, which aims to develop the economy while conserving the 
environment, will be actively pursued. 

In Japan, the commonly believed myth that nuclear power plants are infallible 
disappeared with the accident at the Tokyo Electric Power Company’s Fukushima 
Daiichi Nuclear Power Stations in March, 2011, resulting in the standstill of all 
existing nuclear power plants. However, currently, the basic energy plans as well as 
measures to counteract climate change, both of which are closely interrelated, have 
been being reviewed. The introduction of Feed-in Tariffs (FIT) since July, 2012, and 
a variety of efforts have been made to promote renewable energy generation, and 
innovative approaches have been introduced by local authorities specifically in 
Hokkaido, which has an excellent potential to develop renewable energy, and which 
is expected to play an active role in its development. It is also important to make the 
best use of renewable energy sources in the planning to boost community 
development and revitalize the local economy, to which depopulation and aging are 
producing serious adverse effects. The city of Sapporo, for example, has developed  
the “Sapporo City Development Strategic Visions”, which formulated the planning 
guidelines for the city as being an attractive one for citizens in the future, focusing 
on the creation of a low-carbon society and energy source  transformation to 
renewable ones as one of the central issues of city planning.  

With this background, Hokkaido University Sustainable Low-Carbon Society 
Project and Sapporo City government hosted the International Symposium on the 
Environment and Energy, "Towards a Sustainable Future - Through the 
Development of a Low Carbon Society and Renewable Energy." The symposium was 
held at the Hokkaido University Conference Hall on November 5th as an event of 
the Hokkaido University Sustainability Week. The symposium was co-hosted by the 
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Hokkaido Regional Environment Office of Ministry of the Environment (MOEJ), 
Sapporo Greener Week Consortium, and the Renewable Energy Organization of 
Hokkaido (General Incorporated Associations). This symposium also served as the 
“Sapporo, Novosibirsk (Russia) and Daejeon (Korea) Friendship Town Science 
Symposium”, which has been held since 2011 by the three cities aiming to promote 
development of the North East Asian region through co-operation among the three 
cities. 

The symposium had two main objectives: firstly, to share information on specific 
issues about energy and future perspectives through the presentations by leading 
researchers from Sapporo, and from its sister cities, Novosibirsk and Daejeon, and 
secondly, to provide the participants with an opportunity to discuss how to realize a 
low-carbon society and a sustainable society specifically in Hokkaido focusing on the 
roles of renewable energy, expectations toward the activation of the regional 
economy, and the necessity for co-operation among industry, government, academia, 
and citizens. The program also included presentations by the Mayor of Tomamae, 
the Mayor of Shikaoi, and the Mayor of Suttsu. These presentations introduced the 
innovative efforts in utilization of renewable energy sources and specific issues 
applying to each of these towns. 

The symposium had 192 participants from on and off campus, citizens, businesses, 
specialists, and the administrative personnel involved. Through the symposium, we 
were able to conduct an active discussion by sharing information on the current 
situation and efforts to harness renewable energy in Korea, Russia, and Hokkaido. 
Further, we were able to deepen the vision for establishing a low-carbon society and 
move towards a sustainable future based on understanding the necessity for 
activation of the regional economy by returning benefits to the communities and 
creating employment through renewable energy development and for inter-regional 
and international co-operation.   

This report summarizes the main points of the symposium. We were able to 
successfully carry out the international symposium with generous help from many 
people including researchers and presenters from Novosibirsk, Daejeon, Tomamae, 
Shikaoi, and Suttsu. We wish to express our thanks and appreciation to everyone 
involved. 
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1.1 Agenda 
 

 
 

International Symposium on Environment and Energy 
Towards a Sustainable Future 

Through the Development of a Low Carbon Society and Renewable Energy 
 

῏Dateῐ13:30-17:00, 5th November 2013 
῏VenueῐHokkaido University Conference Hall 
῏OrganizerῐSapporo City Government, HU Sustainable Low-Carbon Society Project 
῏Co-hostῐHokkaido Regional Environment Office Ministry of Environment,  

Greener Week Consortium, Renewable Energy Organization of Hokkaido 
(General Incorporated Associations) 

 
13 30 Opening 

Opening Address Mr. Fumio Ueda, Mayor of Sapporo City 
 
13 40 Part I 

῏Keynote Speechῐ  
“Renewable Energy and Revitalization of Local Economy” 

Prof. Fumikazu Yoshida, Graduate School of Economics and Business  
Administration, Hokkaido University 

῏Guest Speaker Iῐ  
 “Renewable Energy Sources in the Energy Abundant Economy: the Case of Russia” 

Prof. Nikita Suslov,  Economic Faculty of Novosibirsk State University, The 
Head of a Department in Institute of Economics and Industrial Engineering,   
Siberian Branch, Russian Academy of Sciences 

῏Guest Speaker IIῐ 
 “Bioenergy: Key tool for sustainable society: Korean experiences”” 

Dr. Jin-Suk Lee, Principal Researcher, Korean Institute of Energy Research 
῏Conclusion of Part Iῐ 

Prof. Fumikazu Yoshida, Hokkaido University 
 
15:00 15:10 Break 
 
15 10 Part II 

῏Panel Discussionῐ 
“Progressive approaches by towns and future possibilities in Hokkaido” 

Co-ordinator: Prof. Shinichi Arai, Graduate School of Environmental  
Science, Hokkaido University 

              Panelists: Mr. Toshio Mori, Mayor of Tomamae Town 
 Mr. Hiroshi Yoshida, Mayor of Shikaoi Town 
 Mr. Haruo Kataoka, Mayor of Suttu Town 

Guests: Prof. Nikita Suslov, Siberian Branch, Russian Academy of Sciences 
Dr. Jin-Suk Lee, Korea Institute of Energy Research 

 
16 55 Concluding Remarks 

Prof. Fumikazu Yoshida, Hokkaido University  
17 00 Closing 
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1.2 Profile of Speakers 
 

 Fumikazu Yoshida Graduate School of Economics, Hokkaido University, Prof. 
Born 1950, Completed the doctoral program in the Kyoto Graduate School of Economics, Ph.D. 
Economics, Research themes include Environmental Economics, Industrial Technology, Social 
Scientific Research of material-cycle society and sustainable Low-Carbon Society, Books 
included, For a Sustainable Future (co-ed. Hokkaido University Press, 2013), Sustainable 
Low-carbon Society (co-ed. Hokkaido University Press, 2010), Lecture on Environmental 
Economics (Hokkaido University Press, 2012) , Green Economy (Chuo-Koron ), Hokkaido in Post 
Nuclear Power Generation Era (Hokkaido Shinbun ), 

  

 
 Nikita Suslov Economic Faculty of Novosibirsk State University, Prof.  

Siberian Branch, Russian Academy of Sciences, the Head of Dept. 
Doctor of economics, Professor of economic theory at Economic Faculty of Novosibirsk State 
University, Novosibirsk, Russia and the head of a department in Institute of Economics and 
Industrial Engineering of Siberian Branch of Russian Academy of Sciences.  
Research interests include Macroeconomics, Human Behavior and Institutional Economics, 
Comparative Economics, Energy Economics, Renewable Economics, Industrial Organization.   
Author of 188 publications on economics and social science in Russian, English and German 
languages.   

  

 
 Jin-Suk Lee Korea Institute of Energy Research, Principal Researcher 

Ph.D. in Chemical Engineering (Lehigh University, USA), Principal Researcher, Clean Fuels 
Department, Korea Institute of Energy Research, He is also Steering Committee Member of 
Asia Biomass Association, Editorial Board Member of Bioresource Technology (SCI Journal), 
and  Vice President of Korea Society of New and Renewable Energy.  Major research interests 
include Biofuels (Biodiesel, Cellulosic ethanol).  He contributed over 50 publications in 
international journals and 20 papers in Korean journals, and has over 30 patents on biofuel 
technologies.  

  

 
 Shinichi Arai Graduate School of Environmental Science, Hokkaido University,Prof. 

Born 1953, Graduated from Master’s Course of Chemistry, Graduate School, University of 
Tokyo, Official of Environment Agency of Japan 1978, Joined Hokkaido University 2011,  
Previously served as Director of Global Environmental Issues Division,  Ministry of the 
Environment, Japan, Project Researcher, University of Tokyo, Senior Research Fellow, United 
Nations University.  Research themes include Environmental Policy and Technology, 
Environmental Risk Assessment.  Contribution to books include Local Community 
Development Enjoying with Five Senses (Gakuyo-Shobo, 2011), Policies against Environmental 
Pollution in Japan (Mukogawa Women’s University Press, 2012), For a Sustainable Future 
(Hokkaido University Press, 2012)   

  

 
 Toshio Mori Mayor of Tomamae Town, Hokkaido 

 
Born 1941, Mayor of Tomamae Town since 2003, President of “National Council of Cities, Towns 
and Villages for Promotion of Wind-power Generation ”, Representative  of “Research Group of 
Community Vitalization by means of Natural Energy Resources in the Ororon-Line Area ”, 
Member of the “Certification Committee of Green Energy” 
 

  

 
 Hiroshi Yoshida Mayer of Shikaoi Town, Hokkaido 

 
Born 1939, Mayor of Shikaoi Town since 1999, Vice President of “Tokachi Towns and Villages 
Association”, and  Vice President of “National Biogas Project Promotion Council ”,   
 
 
 

  

 
 Haruo Kataoka Mayer of Suttu Town, Hokkaido 

 
Born 1949, Mayer of Suttu Town since 2001, Vice President of ͊National Council of Cities, 
Towns and Villages for Promotion of Wind-power Generation ”, 
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1.3 Summary of the Symposium 
 

Hokkaido University Sustainability Week 2013 
International Symposium on the Environment and Energy 

Towards a Sustainable Future: Through Development of a Low Carbon Community and 
Renewable Energy 

10th December 2013, Sapporo, Japan 
 

Summary 
 

On November 5th 2013, during Hokkaido University Sustainability Weeks 2013, the 
International Symposium on the Environment and Energy titled, Towards 
Sustainability - Through the Development of a Low Carbon Society and Renewable 
Energy was held at the Hokkaido University Conference Hall. 

The Hokkaido University Sustainable Low-Carbon Society Project and Sapporo City 
government, co-hosted by the Hokkaido Regional Environment Office of the Ministry of 
Environment (MOEJ), Sapporo Greener Week Consortium, and Renewable Energy 
Organization of Hokkaido (General Incorporated Associations), hosted the event. This 
symposium also served as the Sapporo, Novosibirsk and Daejeon Friendship Town 
Science Symposium.  

On behalf of the organizers, the Mayor of Sapporo, Mr. Fumio Ueda welcomed the 
participants and opened the symposium. This symposium involved lectures and panel 
discussions by both researchers who specialize in renewable energy in Japan, Korea and 
Russia, and mayors who are leaders in introducing renewable energy throughout 
Hokkaido.  

In his opening address, Mayor Ueda explained that the Sapporo, Novosibirsk and 
Daejeon Friendship Town Science Symposium was initiated by Daejeon and started in 
2011, and the objective of the Symposium is to promote development of the North East 
Asian region through co-operation between the three cities, each of which has advanced 
scientific technologies.   

Also, he mentioned how the city of Sapporo declared itself the Environmental Capital, 
Sapporo, in 2008, where each citizen commits to taking action to improve 
environmental conservation. He referred to Sapporo City Development Strategic 
Visions, which are the city’s planning guidelines for the next ten years. Then, he 
explained some key issues in city planning, such as how Sapporo has pursued the 
formation of a lower environmental-load-low carbon society, and energy source 
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conversion from conventional to renewable energy.  
He insisted that, in order to pass on an attractive Sapporo to future generations, it is 

crucial to promote fostering renewable energy, which will contribute to achieving a low 
carbon society and one that discourages the use of nuclear power.  

Mayor Ueda concluded the address by crediting the symposium as a prime 
opportunity for participants to share their interest in attaining a low carbon, renewable 
society, and ultimately promoting every effort in environmental conservation that helps 
to bring a sustainable society to fruition. 

In his keynote lecture titled Renewable Energy and Vitalizing Local Economy, Prof. 
Fumikazu Yoshida of the Graduate School of Economics and Business Administration, 
Hokkaido University, proposed these four conditions for promoting renewable energy: 
Legal/Economic Framework and Target Setting, Feed-In-Tariff (FIT) System and 
Financing Conditions, Transmission/Grid/Pre-emptive Purchasing, Facilities, 
Technology Development and Innovation. He introduced specific features of potential 
renewable energy sources in Hokkaido and advanced cases in developing wind-power, 
solar-power, and biomass power generation and geothermal utilization. Then, he 
summarized several key issues taking into account the four conditions. In lessons 
learned from progressive approaches taken by communities, he emphasized that it is 
very important to get full co-operation from the people concerned regarding accurate 
understanding of basic conditions such as the local natural environment and properties 
of raw materials and how they change, planning and designing facilities whose 
specifications meet the expected conditions, while anticipating and preparing for any 
contingencies. 

Prof. Nikita Suslov of the Economic Faculty of Novosibirsk State University and 
department head in the Institute of Economics and Industrial Engineering, Siberian 
Branch, Russian Academy of Sciences presented Renewable Energy Sources in an 
Energy Abundant Economy: the Case of Russia. This talk included the state and 
situation of energy development; particularly, renewable energy sources in Russia. The 
reason why renewable energy source development has failed in Russia is that, in 
addition to economic aspects of electricity production, renewable energy is not 
competitive with conventional energy sources, and he cited several impediments such as 
a lack of infrastructure, appropriate software and human resources. There is the 
possibility of introducing a FIT system and institutions to secure markups for 
renewable energy; however, the process has been hampered by implementation 
problems involving these two legislative acts, On Energy Saving and Raising Energy 
Efficiency, and The Federal Law from on Electric Energy Sector, both of which give the 
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Russian Government an institutional framework and guarantee the connection of 
renewable energy to grids, and secure power transmitters, and an all-quantity buyback 
system of renewable energy by using measures such as tradable green certificates.  

He pointed out that the main reason for the very limited introduction of renewables  
even for Belgorod, which is a leading city in introducing renewable energy to European 
Russia, is that it takes an extremely long time and is quite expensive to process and 
authenticate the initial solar power generation and to connect everything to the grids. 
However, he insisted that renewable energy in Russia will continue to be pursued and 
the establishment of a new system, a contract on power capacity supply based on 
competitive bidding in the future is an important policy to promote renewable energy.  

Dr. Jin-Suk Lee, a principal researcher at the Korean Institute of Energy Research, 
made his presentation titled Bioenergy: A Key Tool for a Sustainable Society: Korean 
Experiences. He addressed experiences with bioenergy in Korea and issues regarding 
the implementation of a plan to develop renewable energy. There is an increasing 
tendency to make renewable energy more and more significant in Korea. Under such 
circumstances, he emphasized that Korean policy makers attempted its implementation 
by introducing a FIT system in 2002; however, Korea faced a financial deficit due to 
complications related to tax exemption measures involved in introducing a promotion 
system. Since 2012, it has changed from a FIT to a Renewables Portfolio Standard 
(RPS). Dr. Lee went on to describe the future schedule for renewable energy initiatives 
such as Renewable Fuel Standard (RFS) with regard to biofuels, for 2015, and 
Renewable Heat Obligation (RHO) regarding the monitoring of heat utilization, slated 
for 2016. Dr. Lee reiterated that bioenergy will play a key role in realizing a sustainable 
society in Korea, but he cautioned that securing a stable supply of feedstocks in the 
transport sector will be the most challenging issue, and speculated that organic waste 
and energy crops may become promising as feedstocks for bioenergy production. 

In the subsequent panel discussion and Q&A session coordinated by Prof. Shinichi 
Arai, a professor in the Faculty of Environmental Earth Science, Hokkaido University, 
panelists made presentations and participants discussed issues under the theme of 
Progressive Approaches by Local Towns and Future Possibilities in Hokkaido. In these 
presentations, Toshio Mori, Mayor of Tomamae, Hiroshi Yoshida, Mayor of Shikaoi and 
Haruo Kataoka, Mayor of Suttsu, delivered their presentations about efforts in 
utilization of renewable energy and specific issues in each town.  

Mr. Mori, Mayor of Tomamae, explained that there are 42 mills and wind power 
generating facilities in the Town of Tomamae whose total output is 52,800 kW. Specific 
cases included a fisheries cooperative association and Japan Agricultural Cooperatives 
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and the utilization of snow for cooling at the fish stocking facility, and power saving and 
the reduction of carbon dioxide through use of snow energy as the heat source of (JA) 
cooling in a grain storage house, and a Green Hydrogen Use Project. This last project 
involves renewable energy restricted to the city in the form of green hydrogen, which is 
produced through the use of wind power generation in the city.    

Mr. Mori pointed out that Hokkaido and Tohoku districts have great potential for 
wind power generation and many suitable sites for installation, but that some districts 
have had to delay the introduction of wind power generation, due to the small 
transmitting capacity of their power systems. Consequently, construction of a 
prototypical power grid system that can serve as a model for the nation will be 
implemented and expanded nationwide. 

Next, Mr. Yoshida, Mayor of Shikaoi, explained about the situation of renewable 
energy in the town of Shikaoi, Hokkaido, and the potential of biogas in Hokkaido. He 
emphasized environmental conservation in agriculture by using appropriate disposal 
methods, the background to the construction of a biogas plant, while describing cases of 
advanced utilization of bio-gasification.    

Also, he pointed out issues including, dissemination of biogas plants using livestock 
manure and conditions for compensation for output control in applying a FIT system, 
the setting of an electric power sales price, subsidies in construction of biogas facilities, 
and the hardware and software requirements for research and development.  

Following Shikaoi’s, Mr. Kataoka, Mayor of Suttsu, presented his town’s approach to 
wind power generation. This was the first municipality in Japan that attempted to 
construct wind power generation so the mayor discussed the steps taken including, an 
in-depth examination of wind conditions, establishing maintenance procedures and 
securing a reliable producer. Gradually the town was finally able to introduce wind 
power generation in 1999, with total operating outputs of 16,580kW from 11 mills. The 
town has been able to support its local industries and provide subsidies to its citizens at 
medical clinics as well as contribute to the municipal coffers by selling power to the local 
electric company. Finally, Mr. Kataoka described the lingering issue of seeking 
equipment to manage power output fluctuations with the wind energy generation 
systems, something that could involve storage batteries for when the town constructs 
new wind power generators. 

Subsequent panel discussion with the three mayors and Prof. Suslov and Dr. Lee took 
place. The themes of the discussion included, originality and creativity and experiences 
in overcoming bottlenecks in progressive approaches by local towns in Hokkaido, 
direction for future improvement, issues and advice regarding setting up facilities in 
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other areas. In addition, the panel focused on how to elaborate and disseminate the 
exemplary efforts in Hokkaido, when fostering establishment of a sustainable society 
from the local level. Furthermore, through the Q&A session, ways to invigorate the local 
economy including improving employment, and the importance of reviewing the social 
system framework and the cost of infrastructure were discussed. Notably, from the floor 
came a few insights regarding the creation of local industry and employment through 
utilization of renewable energy and on the institutional conditions required to 
propagate renewable energy use.  

Finally, Mr. Toru Suzuki, the president of Renewable Energy Organization of 
Hokkaido (General Incorporated Associations) and Prof. Fumikazu Yoshida closed the 
symposium. In Mr. Suzuki’s concluding remarks, he pointed out that effective use of 
renewable energy facilities in Hokkaido is integral to disseminating renewable energy 
in Japan, and contributing to the broader long-term picture. In the end, Prof. Yoshida 
closed the symposium by anticipating that future symposia can only enhance 
cooperation and mutual understanding between cities and regions in advancements in 
Korea, Russia and Japan.  

Approximately 190 participants from on and off campus attended this international 
symposium. Through the symposium, we could share information on current situations 
and efforts to harness renewable energy in Russia, Korea and inside Hokkaido. 
Moreover, we were able to deepen recognition of the benefits of a sustainable future and 
the realization of how information sharing and cooperation between regions and 
countries contributes to developing renewable energy and establishing low carbon 
sustainable societies. 
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wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ {ƻǳǊŎŜǎ ƛƴ ǘƘŜ 9ƴŜǊƎȅ 
!ōǳƴŘŀƴǘ

9 Ƙ / Ŧ w ƛ9ŎƻƴƻƳȅΥ ǘƘŜ /ŀǎŜ ƻŦ wǳǎǎƛŀ

tǊƻŦΦ 5ǊΦ bƛƪƛǘŀ {ǳǎƭƻǾ 

LƴǎǘƛǘǳǘŜ ƻŦ 9ŎƻƴƻƳƛŎǎ ŀƴŘ L9 {. w!{ ϧ bƻǾƻǎƛōƛǊǎƪ {ǘŀǘŜ 
¦ƴƛǾŜǊǎƛǘȅ

bƻǾƻǎƛōƛǊǎƪΣ wǳǎǎƛŀ

wǳǎǎƛŀƴ 9ƴŜǊƎȅ {ŜŎǘƻǊ ƛƴ ǘƘŜ ²ƻǊƭŘ 9ŎƻƴƻƳȅ ƛƴ нлмм

Volume
World 

position
Share in 

the World
Net 

exports
Oil, mill. t 517 2 12,9 246
Gas, bill. cubic m 677 1 20 196,
Coal, mill. t 334 6 4,3 99
Energy from HPS, bill. kWt-h 170 4 6,2
Energy from NPS, bill. kWt-h 168 5 4,8
Petroleum products, mill. t 240 3 6,3 111
Electric Energy, bill. kWt-h 1036 4 4,8 17
Energy production, mill. oil. equ. 1315 3 10,0 592
Energy consumption, mill. oil. equ. 731 3 5 6gy p , q 731 3 5,6
Renewables (RE), mill. oil equ. 17,7 1,34
RE without HPS, mill. oil. equ. 3,5 0,25
GDP, $ bill. PPP 2376 6 3,0
Population, mill. of persons 142,9 9 2,06
Sources: Rosstat RF, IEA, and IMF

２．１．（２）来賓講演Ⅰ　「エネルギーが豊富な経済における再生可能エネルギー源：ロシアの場合」
ロシア科学アカデミーシベリア支部工業経済経営研究所　部長・ノボシビルスク国立総合大学経済学部　ススロフ・ニキタ　教授
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Per capita Per GDP

GDP PPP
Energy

use
Electricity 

use
Energy

use
Electricity 

use

wǳǎǎƛŀ ŀƴŘ {ƻƳŜ hǘƘŜǊ ²ƻǊƭŘ 9ŎƻƴƻƳƛŜǎ ƛƴ 
нлмлΣ ¦{!Ґмлл҈

GDP PPP use use use use
Canada 83 104 126 125 152
Czech Republic 54 60 60 112 110
Finland 74 97 109 131 146
Germany 76 56 54 74 72
Greece 63 36 38 57 60
Israel 62 44 56 71 91
Japan 72 55 62 76 87
Netherlands 85 70 50 81 58
Russia 34 70 52 209 154
Sweden 82 79 116 96 141
/ŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ². ϧ L9! Řŀǘŀ 

Per capita 
energy 
output

Per capita 
energy 

use
Per capita 

RE 
output

RE share 
in energy 
output, %

RE output 
to ener. use 

ratio, %
Canada 12,02 7,40 1,33 11,04 17,93

wŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ όw9ύ ƛƴ ǘƘŜ ²ƻǊƭŘ ŀƴŘ ǎŜƭŜŎǘŜŘ ǿƻǊƭŘ 
ŜŎƻƴƻƳƛŜǎΣ ǘΦ ƻŦ ƻƛƭ ŜΦΣ нлмм

Canada 12,02 7,40 1,33 11,04 17,93
Denmark 3,80 3,25 0,55 14,43 16,84
Finland 3,25 6,61 1,73 53,14 26,13
Germany 1,52 3,83 0,38 25,19 10,04
Iceland 15,45 18,42 15,45 100,00 83,83
Japan 0,41 3,65 0,15 37,80 4,23
Netherlands 3,82 4,60 0,19 4,88 4,06
Norway 41,64 6,00 2,55 6,12 42,50
Spain 0,68 2,69 0,29 43,31 10,96
United States 5,70 7,00 0,43 7,61 6,20
World 1,91 1,89 0,25 12,89 12,98
OECD Total 3,13 4,31 0,35 11,09 8,05
Russia 9,20 5,12 0,12 1,35 2,43
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Russia Japan
OECD 
Europe

OECD 
Total World

Hydro 80,42 36,63 23,41 27,94 17,64
G th l 2 53 12 70 6 58 7 64 3 87

{ǘǊǳŎǘǳǊŜ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǇǊƻŘǳŎŜŘ ōȅ ǎƻǳǊŎŜǎΣ 
ǇŜǊŎŜƴǘΣ нлммΣ  ¢ƻǘŀƭ w9Ґмлл҈  

Geothermal 2,53 12,70 6,58 7,64 3,87
Solar Photovoltaics 0,00 2,27 2,09 1,16 0,31
Solar Thermal 0,00 2,10 1,51 1,49 1,08
Tide, Wave and Ocean 0,00 0,00 0,02 0,01 0,00
Wind 0,00 2,01 8,47 6,61 2,19
Renewable Muni. Waste 0,00 3,19 4,95 3,24 0,87
Solid Biomass 17,05 40,54 41,29 38,27 68,91
Landfill Gas 0,00 0,00 1,57 2,08 0,53
Sludge Gas 0,00 0,00 0,69 0,34 0,09
Other Biogas 0,00 0,56 3,34 1,53 0,90
Biogasoline 0,00 0,00 0,92 6,63 2,06
Biodiesel 0,00 0,00 4,29 2,61 1,02
Other Liquid Biofuels 0,00 0,00 0,86 0,42 0,50

tƻǘŜƴǘƛŀƭ ƻŦ 9ƴŜǊƎȅ tǊƻŘǳŎǘƛƻƴ ŦǊƻƳ w9{ ƛƴ wǳǎǎƛŀϝ

Potential, bill. kWt-h 
Technical Economic Industrial

Small HPS (<25 Mh) 372 205 6-10
Wi d PS 6517 326 70 90Wind PS 6517 326 70-90
Geothermal PS 34905 335 40-60
Biomass PS 412 203 90-130
Tidal PS 253 61,6 16-45
Solar HPS 2714 435 5-10
In Total 45173 1566 227-342
*Sourse: OAO ñRusHydroò in 2010Sourse: OAO RusHydro in 2010
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ÇAbout 2/3 of the country surface square with population of 20 mill is out of 
access to a centralized grid. The electricity prices here are extremely  high (30-
60 cent./kWt-h and even higher);

! ǎǇŜŎƛŦƛŎ ǊŜŀǎƻƴ ǘƻ ŘŜǾŜƭƻǇ w9{ ƛƴ wǳǎǎƛŀΥ ŀƴ ŜȄǘǊŜƳŜƭȅ ƭŀǊƎŜ 
ŎƻǳƴǘǊȅ 

ÇThe most of administrative regions of Russia lack their own energy sources 
and need to import fuels and energy from other regions. The problem of energy  
security is as important for them as for the energy importing countries;

ÇOnly about 50% of urban and 35% of rural residential areas in Russia ƘŀǾŜ 
ŀŎŎŜǎǎ ǘƻ Ǝŀǎ ƴŜǘǿƻǊƪǎ. Both coal and petroleum fuels being ecologically harmful
are used in this places to produce electricity and heat;

ÇGiven a persistent growth of energy prices and costs to connect  to the 
centralized energy networks offline energy production develops more rapidly. 
Consumers pursue to secure themselves  with their own power and heat 
sources which generally reduces efficiency of use of fuels as compared with 
cogeneration.

üRussia entered the number of the World leading pellets 
producing economies (2 mill t per a year). However, they are

²Ƙŀǘ ŎƻǳƭŘ ōŜ ŜǎǘƛƳŀǘŜŘ ŀǎ ǎǳŎŎŜǎǎŜǎΚ

producing  economies (2 mill t per a year). However, they are 
mainly produced for exports to Europe.

üThere are certain results in constructing tidal energy devices 
based on original national designing. 

üSome companies are concentrated on a development of large 
size production of photoelectric converters though also forsize production of photoelectric converters, though also for 
exports. 
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¢ǿƻ [ŜƎƛǎƭŀǘƛǾŜ !ŎǘǎΥ

Á¢ƘŜ [ƻǿ άhƴ 9ƴŜǊƎȅ {ŀǾƛƴƎ ŀƴŘ wŀƛǎƛƴƎ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅέ  π
ǾŜǊǎƛƻƴ ŦǊƻƳ bƻǾŜƳōŜǊ ноΣ нлмо

Á¢ƘŜ CŜŘŜǊŀƭ [ƻǿ ŦǊƻƳ aŀǊŎƘ нс нлло ͎ b орπ̅˭ άhƴ 9ƭŜŎǘǊƛŎ

VǇǊƻǾƛŘŜ ŦƻǊ Ǉƻǎǎƛōƛƭƛǘȅ  ǘƻ ǎŜǘ  ŦŜŜŘπƛƴ ǘŀǊƛŦŦǎ ƻǊ  ƳŀǊƪǳǇǎ ŦƻǊ w9Σ  

VǇǊƻƳƛǎŜ ŀ DƻǾŜǊƴƳŜƴǘ ŎƻƳƳƛǘƳŜƴǘ ǘƻ  ƎǳŀǊŀƴǘŜŜ  ŀŎŎŜǎǎ ǘƻ 
ƎǊƛŘ ǿƛǘƘ ōǳŘƎŜǘ ŎƻƳǇŜƴǎŀǘƛƻƴǎΣ 

V

¢ƘŜ CŜŘŜǊŀƭ [ƻǿ ŦǊƻƳ aŀǊŎƘΣ нсΣ нлло Φ͎ b ор ̅˭ hƴ 9ƭŜŎǘǊƛŎ 
9ƴŜǊƎȅ {ŜŎǘƻǊ όǊŜǾƛǎŜŘύέ

VƎǳŀǊŀƴǘŜŜ ƻōƭƛƎŀǘƛƻƴǎ ƻŦ ƴŜǘǿƻǊƪ ŎƻƳǇŀƴƛŜǎ ǘƻ ǇǳǊŎƘŀǎŜ ŀƭƭ 
ǘƘŜ w9 ǇǊƻŘǳŎŜŘ όŜΦ ƎΦ ǳǎƛƴƎ ƎǊŜŜƴ ŎŜǊǘƛŦƛŎŀǘŜǎύ

.ǳǘ ǘƘŜǎŜ ƛƴǎǘƛǘǳǘƛƻƴǎ ǎŜǘ Řƻ ƴƻǘ ǿƻǊƪ

The  main reason for this is extremely long and expensive 
certification  procedure. 
.ŜƭƎƻǊƻŘ όŀ Ŏƛǘȅ ƛƴ 9ǳǊƻǇŜŀƴ wǳǎǎƛŀύ ƛǎ ŀ ƭŜŀŘŜǊ ƛƴ ǳǎƛƴƎ w9{Φ 9ǾŜƴ ƛƴ ǘƘƛǎ ǇƭŀŎŜ ƎƛǾŜƴ ŀ ƘƛƎƘ 

ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǎǘǊƻƴƎ ƭƻōōƛƴƎ  ǇƻǿŜǊ ƛǘ ǘƻƻƪ ŀ ȅŜŀǊ ǘƻ ŎŜǊǘƛŦƛŎŀǘŜ ŀ Ǉƛƭƻǘ ǎƻƭŀǊ ǇƻǿŜǊ 
ǎǘŀǘƛƻƴ όмлл ƪ²ǘύ

As a rule local grids reject to accept  the connection of  RES g j p
plants due to their unstable character. The power provided by 
them is considered to be of law quality

CǳŜƭ t{ ƛƴ wǳǎǎƛŀ рнΣф

The degree of capacity utilization by RES typesΣ ƛƴ ҈

[ŀǊƎŜ IȅŘǊƻ t{ пл

{Ƴŀƭƭ IȅŘǊƻ t{ Ϥ пр

²ƛƴŘ t{ Ϥ нрπпл

{ƻƭŀǊ t{ Ϥ нл
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!ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ Υ
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Summary 
4. In order to facilitate the RES development  

Russian Government should elaborate and 
conduct sound policy measures to support theconduct sound policy measures to support  the 
RES business. 

5. Current Russian legislative foresees the 
possibility to set  feed-in tariffs,  promises a 
Government commitment to  guarantee  access 
to grid with budget compensations,  guarantees 
bli ti f t k i t h llobligations of network companies to purchase all 

the RE produced (e. g. using green certificates) .  

Summary
6. The  main reason why these institutions set do not 

work is extremely long and expensive certification  y g
procedure. As a rule local grids reject to accept the 
connection of  RES plants due to their unstable 
character. The power provided by them is considered 
to be of law quality

7. The main tool to promote the use of RES is a contract 
on power capacity supplying (which guaranteeson power capacity supplying (which guarantees 
investment  return)  on the basis of the results of 
competitive selection. But legislation necessary to  
implement it is not completely prepared
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(Korean Experiences)
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I. Introduction

Advantages of Bioenergy
l¾rd²ÆÙØÚÒÚ×Æpdvtt|m

- Sustainable Energy
- CO2 neutralCO2 eut a
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OECD Primary Energy Demand
(IEA, WEO 2012)

II. Bioenergy Experiences in Korea
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Energy Situation in Korea
(MKE, 2008)

Optimum Energy Mix

1 Optimum energy mix

Consideration factors: Economy and Environment
1. Optimum energy mix 

(consideratio
n factors)

EconomicEconomic
factorfactor

CoalCoal

PetroleumPetroleum

LNGLNG

Nuclear

Economic & Environmental

596596

109109
393393

174174

811811

CoalCoalPetr- RenewRenew--NuclearNuclearLNGLNG

$ / TOE$ / TOE$ / TOE$ / TOE$ / TOE$ / TOE

n factors)
Environmental Environmental 

factorfactor

Renewable0.80.8
1.11.1

0.60.6
0.00.0 0.20.2

CoalCoal
oleum ableable

LNGLNG NuclearNuclearCoalCoalPetr-
oleum

RenewRenew--
ableable

GG

Carbon Ton / TOECarbon Ton / TOE
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Key Barriers for Realization of 
Sustainable Society in Korea

Å Climate Change

Å Energy (Oil)
Crisis

Bio-Energy

Å Rural
Development

Targets for Renewable Energy
(National Energy Roadmap, 2008)

x 5.1

Renewable energy : 6.24 x 106 TOE ------------Ą 31.63 x 106 TOE

x 14.8
Bioenergy       : 0.68 x 106 TOE ------------Ą 10.16 x 106 TOE
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Targets for Bioenergy
(National Energy Roadmap, 2008)

12000 Target for bioenergy supply in 2030

Bio-Heat

Bio-Power

4000

6000

8000

10000

X
10

3
to

e

Possible Supply with available biomass

2994
Transport
Biofuels

0

2000

2008 2010 2015 2020 2030

2994

Priority for Bioenergy in Korea

Å Utilization of Organic Wastes (Biogas, Waste fats)

Å Transport Biofuels

Å Unutilized Resources (Agricultural and Forest 

Residues)Residues)
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Current Status of Bioenergy Supply
(KEMCO, 2009)

Challenges for Bioenergy Supply 

Å High cost of bioenergy 

Å Limited biomass resources in Korea

Å Low stakeholder-group acceptance of transport biofuels
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Feed-in tariffs for Biopower

Maximum
Capacit Capacity

Compensation rates, $/kWh Remarks

MinimumCapacity p y Minimum
Baseline
Compensation

Feed-in Tariffs

Fossil fuel
lower than 
30%

LFG

Ò 50MW

20MW Ò 0.052 SMP+0.004

Ò 20MW 0.058 SMP+0.008

150kW Ò 0.056 SMP+ 0.008
Biogas

Ò 150kW 0.066 SMP+0.011

Biopower Wood 0.053 SMP+0.004

Å Korean food waste takes about 30% of total organic wastes

Biogas from Food Wastes

Å Korean food waste takes about 30% of total organic wastes
(6.6million ton/year). The water content of food waste is about 
90%. Because of the characteristics, it is difficult to treat the 
waste by conventional technologies like land filling or 
incineration.  

Å KIER developed a two-phase anaerobic digestion process in 
which acidic fermentation and methane formation were done in 
separate reactors. The technology was found to be quite 

ff f f feffective for the treatment of Korean food waste.

Å After a series of test runs, the technology was commercialized. 
Two full scale commercial plants have been constructed to treat 
food waste and produce methane. The research for the 
electricity generation using methane was finished in 2008rdd
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Two-phase Anaerobic Digestion

Paju Biogas Plant (110 tons/day)
- 1996 : 30 (tons/day) food waste 
- 2004 : 50/60 (tons/day) food waste/

manuremanure  

- 4,800 m3/day

- 600kW E.G.
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LFG Power Generation in Busan

- Busan Sangkog Landfill

- Capacity : 6MW

Biogas from Waste Manure (Demo)

- Location : Mojun, Kyunggido, Korea
- Swine manure : 20 tons/day
- Process : 2 stage UASB treatment after solid removal
- Biogas : 250m3/day max. (30kW micro-gas engine)
- Fund : $1 mil. 
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Transport Biofuels from Waste

Anaerobic 
Digestion Energy UseOrganic 

t

Biogas
CO2

<CHP>

Food waste,
Cattle 

manure,
Sludge

Digestionwastes 2

<C ttl M > <CHP>

<Transport Biofuel>

<Cattle Manure>

<Co-digestion>

Began in 2002 as demonstration project.

Biodiesel is used 1.5% in 2009, and 3.0% in 2012 of total diesel consumption.

Tax Exemption on Biodiesel

- 0.5% increases in each year

BD5 is commercialized in Korea in 2006, marked as the first country in Asia.

BD20 is limited on the vehicles enabling to repair in their own facilities due 

to the technological problems.

Long Term 5.0%Mix Target 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

201320072007 20082008 20092009 20102010 20112011 20122012

Tax Incentives

Feedstock
Infrastructure

Quality &
Technology

Exemption Support

Demo Plantation of Rapeseed

Feasibility 
Study of 

Multi-
feedstock

Tax Exemption

Standard
Reinforcement

The development of low-cost high-efficient biodiesel production technology

Review of 
Dissemination

- 10 -
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Solid Biomass Utilization in Korea

Demand for wood pellets in Korea
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Strategy for Securing Stable 
Supply of Feedstocks

Utilization of
Available Biomass

(Organic wastes, 
Agricultural/Forest 
residues)

Identification and 
New Biomass

(Aquatic biomass, 
Energy crops

Utilization of
Foreign Biomass

(Plantation residues)

Stable Supply of Feedstocks for Transport biofuels

Demonstration Cultivation of Rapessed
(RDA Bioenergy Center, 2008)

¸ÚÓÒÆÓÌ ­ÆÑÑÆ
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III. Other Issues

Issues for RE Implementation

Å Map of RE sourcesÅ Map of RE sources

Å Financial deficit
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Map of Renewable Energy Resources
(New & Renewable Energy Data Center, http://www.kredc.net/)

RE Potential, x 106

Solar Thermal 22,054 Gcal/yrSolar Thermal 22,054 Gcal/yr

PV 2560 GW/yr

Biomass 12.6 Gcal/yr

Geothermal 11.4 kTOE

Map of Biomass Resources
(New & Renewable Energy Data Center, http://www.kredc.net/)

２．１．（３）来賓講演Ⅱ　「バイオエネルギー：持続可能な社会への鍵となる手段：韓国の経験」
韓国エネルギー技術研究院　李震石　主席研究員
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