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The Japanese Energy Sector
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3.11 Earthquake and nuclear 
accident

●

2011.3.11  Earthquake, Tsunami

Level 7 nuclear accident
(Fukushima Daiichi, #1,2,3,4)
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Nuclear power will be 0 in May 
5th, 2011

© 2012Governance Design Laboratory. All right reserved.

0

# of plants under operation (estimated)



Governance
Design
Laboratory Source of Electricity

8% 8% 8%

54% 58%
72%

38% 34%
20%

0.4% 0.3% 0.3%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2000 2010 2011

Others

Nuclear

Thermal

Hydro

Electricity Generation by sources (utilities) (kWh %)

In 2011, nuclear power decrease, substituted by thermal.
*figures are in calendar year.Source: METI, 電力調査統計月報
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(FY)

Index(2000=1)

CO2
Energy

2011FY*

In 2011 FY, 
Energy decreased, 
CO2 increased.

Source: 1965-2010, EDMC/IEEJ, EDMC Handbook of Energy & Economic Statistics in Japan 2012 
*Data for 2011 is estimated by GDL with various sources.

GDP
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Cogeneration,is
olated power, 

15%

Cogeneration,is
olated power, 

15%

Thermal, 50%

Thermal, 25%

Renewables, 
35%

Renewables, 
25%

Nuclear, 35%

Revision of the Strategic Energy 
Plan of Japan

October 2011 ～ Summer in 2012

Saving No Nuclear Max. Nuclear

This is a image of the range under consideration.
Ref: http://www.enecho.meti.go.jp/info/committee/kihonmondai/17th/17-3-1.pdf

10%? 20%?
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20%   9 plants

25%   16 plants

35%   30 plants

Following addition/replacement of plants are needed
1200MW/plant, 70% capacity factor

Source: Junko Edahiro, presentation at the committee  (2012.4.11)
http://www.enecho.meti.go.jp/info/committee/kihonmondai/18th/18-9-1.pdf
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CO2 target

Nuclear Renewables 70% of
electricity

50% 20%

Saving
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Nuclear Public Opinion & Politics

Renewables Feed-in Tariffs (2012～)

Saving Regulation,Market,Cost

Thermal CO2

???

?????

?
??
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三村明夫新日本製鐵（株）代表取締役会長

●阿南久全国消費者団体連絡会事務局長
●飯田哲也認定ＮＰＯ法人環境エネルギー政策研究所所長
植田和弘京都大学大学院経済学研究科教授

●槍田松瑩三井物産（株）取締役会長
●枝廣 JFS代表,幸せ経済社会研究所所長
●大島堅一立命館大学国際関係学部教授
●柏木孝夫東京工業大学特命教授
金本良嗣政策研究大学院大学教授・学長特別補佐
北岡伸一政策研究大学院大学教授

●橘川武郎一橋大学大学院商学研究科教授
河野龍太郎ＢＮＰパリバ証券経済調査本部長・チーフエコノミスト

●榊原定征東レ（株）代表取締役会長
●崎田裕子ジャーナリスト・環境カウンセラー
菅家功日本労働組合総連合会副事務局長

●高橋洋（株）富士通総研主任研究員
辰巳菊子公益社団法人日本消費生活アドバイザー・コンサルタント協会理事

●田中知東京大学大学院工学系研究科教授
●寺島実郎（財）日本総合研究所理事長
●豊田正和（財）日本エネルギー経済研究所理事長
中上英俊（株）住環境計画研究所代表取締役所長,東京工業大学統合研究院特任教授
八田達夫大阪大学招聘教授

●伴英幸認定ＮＰＯ法人原子力資料情報室共同代表
松村敏弘東京大学社会科学研究所教授

● ●山地憲治（財）地球環境産業技術研究機構理事・研究所長

Nuclear ratio: # 
0%  :6
20%: 7
25%: 2
30%: 1



Governance
Design
Laboratory What is happening?

■ Members of the committee is divided into 3 
groups.
◆ Finally zero nuclear (inc. no restart group)
◆ ?? (market?)
◆ Pro nuclear (maximum compromise is 

50% 35%)
■ Chairman is a president of iron&steel 

company.  opinion of “finally zero nuclear” 
group is not neglected, but not considered 
seriously.

© 2007 Governance Design Laboratory. All 
right reserved.
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■ To what?
◆ to public opinion to be considered
◆ Normal people to feel “included” in the discussion  

increased public understandings
■ Inside committee (From Junko Edahiro)

◆ No consideration about what happened on 3.11.
◆ Basic policy of “reduce nuclear dependency” is ignored.
◆ Renewables are too small currently.
◆ CO2 problem.

© 2007 Governance Design Laboratory. All 
right reserved.
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© 2007 Governance Design Laboratory. All 
right reserved.

Risk became reality.

Behind the number (small risk, but);

Not able to return home 
Sales reduction of 
agricultural products

Divided
-Help each other, or protect 
yourself & family.
-Eat fukushima products or 
not (let children eat)
-Go back to the hometown 
or not.
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Public Opinion Poll (1)
(before and after Fukushima)

■ How should we do with nuclear power?

© 2011 Governance Design Laboratory. 
All right reserved. 

15

13%

5%

53%

51%

21%

30%

7%

11%

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

2007

2011

increase current level decrease stop NA

Increase Current Level Decrease Stop

28%

41%

Telephone survey done by Asahi News on April 16-17, 2011.
http://www.asahi.com/national/update/0417/TKY201104170324.html
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■ Which do you prefer, restarting nuclear 
power or save electricity up to 15%?

© 2011 Governance Design Laboratory. 
All right reserved. 
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energy saving up to 15% 
(absolutely)

energy saving up to 15% 
(by necessity)

restart nuclear power (by 
necessity)

restart nuclear power 
(absolutely)

Energy Saving
(78%)

Internet survey done by Marsh, Inc on September 21-22, 2011.
http://www.marsh-research.co.jp/examine/ex2309.html
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■ 60-75 % of people are against restart 
currently.
◆ need more inspection or regulatory
◆ no restart

■ If the summer 2012 is VERY hot, 20% of the 
peak power is estimated to be short to the 
demand in Kansai (inc. Osaka) area.

■ If the summer is not too hot, 5-6% shortage 
in Kansai area.

© 2007 Governance Design Laboratory. All 
right reserved.
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temperature

© 2011 Governance Design Laboratory. 
All right reserved. 
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9～10 GW decrease
(under same temperature)

2010

2011

Source: TEPCO

Reference 
information
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© 2011 Governance Design Laboratory. 
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-14%
-16%

-12%
-14%

-18%

-16%

-14%

-12%

-10%

-8%

-6%

-4%

-2%

0%

large scale middle scale household total
Electricity Sales decrease in July & August (TEPCO area)

Source: TEPCO

Reference 
information
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© 2012 Governance Design Laboratory. All right reserved.

FIT for Surplus electricity from rooftop PV

FIT for all* renewables

* non-household owned PV, wind power, biomass power, small-hydro, and geothermal.

2003 RPS (to set target % of renewables) started

2009.11

2012.7
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© 2012Governance Design Laboratory. All right reserved.
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2013 estimated capacity
(30% increase since 2011, every year)

Rooftop PV     7 GW

Mega-Solar        3 GW

Wind Power      5 GW

Biomass Power  5 GW

20 GW

Nuclear 49 GW

*estimate by GDL.

Renewables

2010 capacity

25 GW
Moderate Scenaio
(2015)



Governance
Design
Laboratory Summary (inc. personal opinion)

■ Nuclear power has a difficulties to “restart” 
from regular inspection, and will likely to be 0 
plants under operation in early May.

■ We are now revising Strategic Energy Plan 
of Japan (old version 2010.6) before summer 
of 2012.

■ 0% to 35% of nuclear ratio (electricity) is 
considered, but because of the chairman is 
from iron&steel, it is likely to be around 20%.
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■ There are no discussion about nuclear 
waste, and fuel cycle yet.
◆ Everything about nuclear (Rokkasho, nuclear 

power plants under construction, etc.) is 
suspended or stopped by other reasons.

■ It is very important to show backend situation 
of nuclear power, with numbers.

© 2007 Governance Design Laboratory. All 
right reserved.
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Reference: Final Demand by Sources

Oil 

Electricity

Coal

Gas

Source: EDMC/IEEJ, EDMC Handbook of Energy & Economic Statistics in Japan 2012 

Oil and Coal is decreasing, Electricity and Gas is increasing.
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© 2012 Governance Design Laboratory. All right reserved.
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Demand in industrial sector decreased after 2008.
Demand in Transportation sector started decreasing.
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Passenger Freight

Passenger

Freigtht

Energy demand in Freight sector is stable since 1978.
Energy demand in passenger sector stopped increasing since 1998.
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Japan LEAP Model
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■ Software: LEAP (the Long range Energy 
Alternatives Planning System)

■ Calculate bottom up energy demand, and 
energy supply to satisfy the needs under the 
condition described in the model.  (no 
optimization, but there are “rules”.)

■ Base data :now updating to 2010 -->calculate 
to 2030
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■ Demand = unit energy use X 
activity level.

■ Residential & commercial 
sectors are divided into 5 
usages.

■ Industrial sector is divided into 
13 sectors.

■ Transport sector is divided into 
passage & portage.
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■ Transformation:
◆ Electricity generation, oil 

refinery, etc.
■ Resources:

◆Underground fossil fuel 
resources.

◆Renewable annual yields.
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Policy for Renewables 
and Energy Savings
Aggressive Modest

Nuclear Maximum 1
Modest 2 4
“Zero” 3 5
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Max Moderate Minimum

Nuclear Scenarios (draft)

Maximum 
(without Fukushima Daiichi, 40 years)

Moderate
(restart newer plants, 30 years)

Minimum
(no restart)

*2011 data: average capacity of plants under operation.
** Actual scenarios are to be fixed after the discussion within Japan team.
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■ Minimum: +3 by 2020, 40 years operation.
■ BAU:  +10 by 2020, 60 years operation.
■ Maximum: +14 by 2020, 60 years operation.
■ Maximum is close to “Energy Basic Plan”. 

© 2007 Governance Design Laboratory. All 
right reserved.
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1)no restart
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2)30 years lifetime

0 

100 

200 

300 

400 

500 

600 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

Nuclear PV Wind

Hydro&Geothermal Thermal CO2

3)40 years lifetime
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4) go for nuc!
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Energy Demand

Nuclear Scenarios

Energy Saving

Renewables Scenarios

Spent Fuel

Reprocessing Scenarios

Plutonium
Final disposal


