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Introduction of Institute for Sustainable Energy Policies

• Green electricity, Green thermal 
Certificate system 

• Community Fund Scheme
• Regional energy office 
• Demand-pull strategy (such as FIT)
• Community Power Initiative 

• Renewable energy and building-up of social 
agreement 

• Sustainable energy finance 
• Japan Renewable Energy Platform (JREP) 

• Autonomy’s policy advisory 
• Autonomy’s climate change policy research 
• “Sustainable Zone” study group
• Regional economy effect study

An independent nonprofit 
policy think-tank 

(Environmental NGO) aiming at 
the realization of sustainable 
energy policy mainly engaged 
in the rationalization of natural 

energy, energy saving, and 
energy market. 

Founded in 2000.

http://www.isep.or.jp/en/

http://www.isep.or.jp/en/


Rise of seawater 
level
Abnormal climate
Drought and flood
Thawing of ice 
(polar zone, 
glacier)

What is happening in the world now?
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• Need for thinking of global scale complex relationship 

Global warming 
(Climate Change)

Peak of 
resources

(energy crisis)

Population 
increaseEconomic growth

Environmental 
destruction

(forest 
resources)

Food crisis
(water 

resources)

Bio-diversity

Peak・Oil and Gas
Price soaring of fossil 
fuel
Limitation of nuclear 
power generation
Bio Fuel? 
Rapid growth of 
Renewable Energy2014(C)Institute for Sustainable Energy Policies(ISEP)

JCCCA
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CO2 Emission worldwide
• CO2 Emission of China increased more than 

USA since 2006

Source：Data from IEA:CO2 Emission from fuel combustion Highlights 

USA

China

Japan
2020 2030 2050

GHG Zero Emission
Last half of 21th Century

Below 2℃
World Temp.
(Hopefully 1.5℃)

IPCC 5th Assessment Report AR5

COP21: Paris Agreement



Trend of Solar, Wind and Nuclear power capacity 
in the world

4Source: IRENA, GWEC, IAEA data



Movie”Renewable Japan” – The Search for New Energy Paradigm
March 2017
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中国 中国

Movie Director:
Hiroyuki KAWAI

Superviser:
Tetsunari IIDA

Music:
Takashi NIIGAKI

Ending Music:
Ryuichi SAKAMOTO

Source: http://www.nihontogenpatsu.com/

http://www.nihontogenpatsu.com/


Renewable Japan – The Search for New Energy Paradigm
Trailer of English version 
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https://www.youtube.com/watch?v=MVKnZ2x3-uE


Renewables 2017 Global Status Report
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GSR2017 http://www.ren21.net/gsr-2017/

http://www.ren21.net/gsr-2017/


Renewable energy global market
• Global investment was 242 billion USD in 2016
• Decrease rate was 23% by comparison with 312 billion USD in 2015 
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Data Source : UNEP , Global Trends in Renewable Energy Investment 2017

Japan’s share is about 13%.
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2014(C)Institute for Sustainable Energy Policies(ISEP)
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Investment on renewable energy
• Total investment of renewable energy reaches 242 Billion USD in 2016 world wide.
• Invested amount in Japanese market ranks 4th, occupying approx. 6% share (2016)
• Investment in Japanese market was mostly on Solar PV. (2016) 

9Source : UNEP , Global Trends in Renewable Energy Investment 2015

[Billion USD]

Country 2016 Growth

1 China 783 -32%

2 USA 464 -10%

3 UK 240 -0.6%

4 Japan 144 -56%

5 Germany 132 -14%

6 India 97 0%

7 Brazil 68 -4%

8 Australia 33 51%

9 Belgium 29 179%

10 France 26 5%

World 2,416 -23%



Jobs for renewable energy
• 9.8 million jobs for renewable energy in 2016 worldwide

• In Japan, 313 thousand jobs for renewable energy in 2016

10

IRENA:
“Renewable Energy and Jobs
Annual Review 2017”
http://www.irena.org/

http://www.irena.org/


Trend of wind capacity in the world

11Source: GWEC data



Trend of Solar capacity in TOP5 countries
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• Expanded introduction of Solar PV in Japan and Germany
• Since 2013, trend of additional capacity is dramatically changed in Japan and Germany. 

Source data: IRENA data

Trends of Solar PV in Japan and Germany

Institute for Sustainable Energy Policies
Graph: ISEP
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2016
42GW

2020
66GW

2030
100GW

JPEA PV 
OUTLOOK 2030

Certified PV
Over 80GW
(Nov 2016)



Comparative Studies on Socially Equitable Energy Transition in Asia*
Status of Renewable Energy in Asian Countries
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Country RE Target
(Electricity)

RE Share
(Electricity)

PV
[GW]

Wind
[GW]

Biomass
[GW]

Geo
[GW]

Hydro[GW]
(Pumped)

Total
[GW]

Japan 22-
24%(2030)

15%(2016) 42 3 4 0.5 49(27) 146

China 27%(2020) 24%(2015) 78 149 12 0.03 334(27) 1372
Korea 6%(2020)

10%(2024)
20%(2030)

5%(2016) 5 1 2 0 6(5) 16

Phillippines 40%(2020) 29% 0.8 0.4 0.5 2 4(1) 7
Thailand 20%(2036) 13% 2 0.5 3 0 4(1) 9
Indonesia 26%(2025) 0.1 0.01 2 2 5 31
Vietnam 5%(2020) 0.01 0.2 0.3 0 18 18
India 40%(2030) 16%(2016) 10 29 9 0 48(5) 210
Total(Asia) 138 183 33 5 468(66)
World 25%(2015) 291 467 109 13 1245

(160)
2008

Source：Miranda Schreurs and IRENA “Renewable Energy Statistics 2017”
* This study is supported by Friedrich Ebert Foundation(2017)



Cost of Renewable Energy
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IRENA “RENEWABLE POWER GENERATION COSTS IN 2014”
http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=494

“Biomass for power, hydropower, geothermal and onshore wind can all now 
provide electricity competitively compared to fossil fuel-fired power generation.

Biomass

Geothermal

Hydro
PV

CSP Wind
Offshore

Wind
Onshore

http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenuID=36&CatID=141&SubcatID=494


Global Cost trends of Solar PV 

Fossil Fuel
Power generation Cost
0.05～0.14 USD/kWh

Solar PV(Large scale)
Power generation Cost (2015)：
Average 0.12USD/kWh

Solar PV(Large scale)
Power generation Cost (2010)：
Average 0.3USD/kWh

Source：IRENA(2016)
“The Power to Change: Solar 
and Wind Cost Reduction 
Potential to 2025”

※LCOE(Levelised Cost of Electricity)

※1USD=110円

1
6



REN21”Renewables Global Futures Report”

REN21/ISEP, 2013
Renewables Global 
Futures Report
http://www.isep.or.jp/gfr

REN21, 2017, Renewables 
Global Futures Report
http://www.ren21.net/gfr
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Underestimate forecasting of Solar PV 

http://www.isep.or.jp/gfr
http://www.ren21.net/gfr


Renewables 2016 Japan Status Report
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Status report that summarizes trend and 
various data relating to renewable energy 
policies centering around Japan 

Edit/Issue : Institute for Sustainable Energy Policies (ISEP)

Summary was Published in November, 2016

http://www.isep.or.jp/en/info/3308

• Introduction“Toward the Age of Energy Democracy”
• Status and Trends of renewable energy in Japan
• Renewable Energy Policies in Japan
• The FIT Program: Current State and Issues
• Topic1: The trend to aim for 100% renewable regions
• Topic2: Renewable energy and getting social 

agreement
• Topic3: Coming to grips with community power
• Topic4:Production of food and renewable energy in 

agriculture

Full Version was Published in March 2017
(Japanese Only)
http://www.isep.or.jp/jsr2016

http://www.isep.or.jp/en/info/3308


Trends of Power Generation in Japan

19Institute for Sustainable Energy Policies

Source data: METI, etc.
Graph: ISEP

• Ratio of renewable energy is 10% which remained unchanged for the  past two decades

• Ratio of renewable energy power generation increased to 14.8% in FY2016.

Fukushima.3.11



Share of Power Generation in Japan (FY2016)

20Source: Estimated by ISEP using METI data

• Share of Renewable Energy reaches almost 15% of power generation in Japan
• VRE share is 5.4%(Solar PV 4.8%) of annual power generation in FY2016



Trends of Renewable Power Generation in Japan
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9.8%

10.5%
10.1% 11.0%

12.5%
14.5%

Share of renewable energy power generation increased to 14.8% in FY2016.

4.8%
0.6%
0.2%
1.7%
1.7%
5.8%

Source: METI, ISEP(Renewables Japan Status Report)

1.7%

14.8%



Monthly share of renewable energy power generation in Japan
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• RE Share was over 20% and VRE share rised up to over 7% in May, 2016

Source: Estimated by ISEP using METI data



Demand and Supply during a day (30th April, 2017) in Japan
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RE peak: 52%
VRE peak: 39%
Solar peak: 38%

Source: ISEP using each utility data

April 30th, 2017
Daily data:
RE: 28%
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Trends of Renewable Energy Capacity in Japan
Trends of Renewable Energy Capacity in Japan(excluding large hydro): 50GW(FY2016)

*Small Hydro: under 10MW
*Biomass: excluding black 
liquor and co-firing with coal

Source: Renewables Japan Status Report (ISEP)
Institute for Sustainable Energy Policies



Trends of Wind power capacity in Japan
• After FY2011, annual installed capacity keeps very low level because of several regulation.

• Pipeline of environmental assessment is over 15GW including certified wind capacity is over 6GW

25Institute for Sustainable Energy Policies

Source: JWPA

2020
Onshore：10GW
Offshore：0.7GW

2030
Onshore：27GW
Offshore：10GW

JWPA
Wind Roadmap

2050
Onshore：38GW
Offshore：37GW



Energy Transition after Fukushima Nuclear Accident in Japan

26Source: ISEP “Renewables 2016 Japan Status Report”

Decoupling started ?

FY



Limitation of Nuclear Power globally
• The nuclear industry is in decline: The 402 operating reactors are 36 fewer than the 

peak in 2002. The nuclear share of the world’s power generation declined steadily 
from a historic peak of 17.6 % in 1996 to 10.7 % in 2015.

27http://www.worldnuclearreport.org/Figure 5. World Nuclear Reactor Fleet, 1954–2016

Threemile
(1979)

Chernobyl
(1986)

Fukushima
(2011)

http://www.worldnuclearreport.org/


“Citizens’ Commission on Nuclear Energy 
(CCNE)
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“Framework for Nuclear Energy Phaseout Policy”
April 2014 released
http://www.ccnejapan.com/?page_id=3000

URL:http://www.ccnejapan.com/?page_id=1422

To organize a platform having think-tank 
function of collecting, analyzing and dis-
seminating information, as well as making policy 
recommendations necessary to construct a 
society free of nuclear energy.

http://www.ccnejapan.com/?page_id=3000
http://www.ccnejapan.com/?page_id=1422


Energy Shift for Sustainable Society (CCNE)
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Renewable Energy

Fossil Fuel

Nuclear

Before Fukushima
After Fukushima
(Transition Phase) Energy Shift Phase

Renewable
Energy

Fossil Fuel

Renewable Energy

Fossil Fuel

Long-term
Energy Shift to 
100% Renewable
Energy
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Japanese Government
“Strategic Energy  Plan” (April 2014)

• Confirmation of the basic viewpoint of the energy policy (3E + S)
• Building a "multilayered and diversified flexible energy supply-demand 

structure" and policy direction
• Participation of diverse entities in the energy supply structure through structural 

reforms
• Creating an energy supply-demand structure led by the demand side through 

providing various options for end users 
• Improving self-sufficiency by developing and introducing indigenous energies, 

etc. to minimize the impact of changes in overseas circumstances 
• Contribution to global warming countermeasures for reducing global 

greenhouse gas emissions 

“Nuclear power is an important base-load 
power source as a low carbon and quasi-
domestic energy source, contributing to 
stability of energy supply-demand 
structure,…”



Energy supply and demand in 2030 (METI) July,2015
“Long-term Energy Supply and Demand Outlook”
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METI “Long-term Energy Supply and Demand Outlook”
http://www.meti.go.jp/english/press/2015/0716_01.html

Wind: 1.7%
PV: 7.0%

Target share of RE
22～24% in 2030

Wind: 10GW
PV: 65GW

Target share of Nuclear?
22～20% in 2030

Based on “Strategic Energy Plan” in 2014

http://www.meti.go.jp/english/press/2015/0716_01.html


Policy target of renewable energy
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Source：NREAP, EurObserv’ER, ISEP

■EU directive causes renewable energy target of 2020 based on NREAP for each country in EU
■2030 energy mix of renewable energy in Japan is 22 – 22%, which corresponds to 2020 target of 
EU countries.

13%

27%

39%
26%

40%

31%

52%

22 - 24%
In 2030



Comparison of Power generation by Renewable Energy 
in European countries and Japan (2015)

33
Source: EurObserv’ER, ISEP

(including 
Large Hydro)



Renewable Energy trends of Germany

Target of RE
2050 80%
2035 55-60%
2030 50%
2025 40-45%
2020 35%

2016
Demand Share of RE
31.6%
Share of RE
29.0%
Share of VRE*
17.8%

*VRE: Variable Renewable Energy Data Source: AGEB http://www.ag-energiebilanzen.de/

http://www.ag-energiebilanzen.de/


Germany Climate Action Plan ～Energiewende～

35出所：https://energytransition.org/

GHG emission reduction target: - 80% (2050)
Climate Action Plan 2050(Nov. 2016)Energy Concept(Sep. 2010)

Power Consumption
Renewable: 80%

Gross energy consumption
Energy Saving: -50%
Renewable: 60%

https://energytransition.org/


Economical effects of FIT scheme in Japan
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発電事業者
発電事業者
発電事業者
発電事業者
発電事業者
発電事業者
発電事業者
発電事業者
発電事業者Power

Producers
Electric
UtilitiesElectricity

Tariffs for electricity

Financial 
Institution

Capacity
Investment

Priority
Access

Renewables
(PV,Wind,Geothermal,
Hydro,Biomass)

Home
(Regulated)

Company
(Office, 

Industries,
Etc.)

Electricity

Electricity Price
(Surcharge)

Estimation
for FY2016

2.25 JPY/kWh

57TWh 800TWh

employment：310,000
(IRENA)

Renewable Share：9%(excluding large hydro)

Investment(2016)：16Billion USD
(Total investment for clean energy 
in Japan) estimated by UNEP Source Data: METI, Estimation by ISEP

Electric Consumer

2300B JPY 1800B JPY

Power Facility

Investment,
Loan

April,2016 – March,2017

Avoidable Cost:
500B JPY

Institute for Sustainable Energy Policies



Trends of Purchased Cost by FIT scheme in Japan
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• Purchased cost for FIT scheme is increasing to over 2000 Billion JPY in FY2016
• Purchased cost is estimated to over 2500 Billion JPY in FY2017
• Surcharge for FIT scheme is set to 2.64 JPY/kWh in FY2017

Source data: METI
Graph: ISEP



Status of FIT in Japan (as of March 2017)

38Institute for Sustainable Energy Policies

• Cumulative capacity of certified facilities is nearly 98GW until March, 2017 including migration from RPS.
• PV capacity is 88%(86GW) of certified facilities. And certified large PV over 1MW is 39GW(40%)
• Operating facilities are 32%(35GW) of certified facilities including migration by March 2017.
• 52% of Certified facilities(about 53GW) were non-operating by March 2017. 

Source data: METI
Graph: ISEP



Results of FIT scheme (As of March 2017)
Operating Renewable power capacity in each utility

39

Source data: METI
Graph: ISEP Institute for Sustainable Energy Policies

In kyusyu, operating renewable power capacity reaches 47 % of peak demand. 

As of March 2017



Electrical System Reform in Japan:
Inter-regional grid connection between region of large utilities in Japan 
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Hokkaido

4.5GW

Tohoku

13.3GW

Tokyo(Kanto)

54.4GW

Hokuriku

5.3GW

Chubu

26.7GW

Kansai

29.2GW

Chugoku

11.3GW

Kyusyu

16.5GW

Shikoku

5.5GW

Okinawa
(Isolated)
1.5GW

0.6GW

12.6GW

1.2GW5.6GW1.4GW

0.3GW5.6GW
16.7GW

2.4GW

5.6GW

Region
(Utility)
Peak 

Demand(GW)

GW
Inter-regional grid 
Capacity (Physical)

Source data: ESCJ

As of FY2014

60Hz
(West)

50
Hz
(East)

Institute for Sustainable Energy Policies

Electrical System Reform:
- OCCTO and EGC start in 

FY2015
- Full Electricity 

Liberalization since 
FY2016

- Unbundling until 2020



Single-day Supply and Demand in Kyushu area (May 4th, 2016)

41Source: ISEP using Kyushu Electric Company

RE peak: 77%
VRE peak: 64%
Solar peak: 61%

May 4th, 2016
Daily data:
RE: 37.6%
VRE: 22.3%
Solar: 20.1%
Wind: 2.2%
Hydro: 13.4%
Geothermal: 1.6%



Large Potential of Renewable Energy in Japan

42Ref: “Study of Potential for the Introduction of Renewable Energy (FY2012)” MoE, Japan

Estimated by MoE, Japan



Sustainable Zone: Indicator for Sustainability of region in Japan

43

Energy Sustainable Zone (SZ) is an indicator to identify areas where local production of 
renewable energy exceeds local consumption of energy by residential and service sector. 

Prefectures

Electricity(FY2015)

Estimated by ISEP and Kurasaka Lab. Chiba Univ.

Institute for Sustainable Energy Policies

Ratio of Renewable Energy =
Renewable Power Supply
Electricity Demand(excluding industries)

Source: Sustainable Zone Study Group
http://www.sustainable-zone.org

111 towns and villages 
over 100% Renewable Energy
in Electricity

http://www.sustainable-zone.org/
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Sustainable Zone: 100% Renewable Region in Japan

Energy Sustainable Zone (SZ) is an 
indicator to identify areas where local 
production of renewable energy 
exceeds local consumption of energy 
by residential and service sector. 

71 towns and villages
over 100% Sustainable Zone
(100% renewables region) FY2015

Institute for Sustainable Energy Policies

Source: Sustainable Zone Study Group

Estimated by ISEP and Kurasaka Lab. 
Chiba Univ.

Global 100% RE Platform

100% Renewable Region in Germany

Source: deENet, Germany

Japan
“Sustainable Zone”

Germany
“100% Renewable Region”

151 Regions(June 2016)
30% of  area and population



Renewable Energy Vision of Fukushima Pref.
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Fukushima Prefecture:
• Vision and Scenario of 100% Renewable Energy.
• Primary Energy Share:
• Current Status： 20% (2009)
• Policy Target1： 40% (2020)
• Policy Target2： 64% (2030)
• Vision： 100% (2040)

100%Renewable Energy Region Conference (2014)



Community Power
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“The deployment of distributed renewable energy lead to communities’ benefit
if local people take the ownership of the projects. And local people’s
participation and cooperation enable renewable energy projects to become
rooted in the local communities and that produce various social benefits. Such
renewable energy development is called as “Community Power”, and the idea
has created new global trend in rapidly growing renewable energy sector.”

http://www.isep.or.jp/en/cp2014/Source:

A project can be defined as Community Power if at least two of the following 
three criteria are fulfilled (WWEA community power WG):
1. Local stakeholders own the majority or all of a project 

A local individual or a group of local stakeholders, whether they are farmers, cooperatives, 
independent power producers, financial institutions, municipalities, schools, etc., own, 
immediately or eventually, the majority or all of a project.

2. Voting control rests with the community-based organization: 
The community-based organization made up of local stakeholders has the majority of the 
voting rights concerning the decisions taken on the project.

3. The majority of social and economic benefits are distributed locally:
The major part or all of the social and economic benefits are returned to the local community.

http://www.isep.or.jp/en/cp2014/
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Global Network of Community Power

Source：data of ISEP, People’s Power Network, 
Kiko Network

Activities of Community Power 
in Japan

http://www.wcpc2016.jp/en/

As of Oct. 2016

“Fukushima 
Community 
Power 
Declaration”

Three Principle of 
Community Power

 Ownership

 Governance

 Benefit sharing

The 2nd World 
Community 
Power 
Conference will 
be held in Mali, 
Africa, 2018

The 1st World 
Community  
Power 
Conference

http://www.wcpc2016.jp/en/


Regions and Enterprises towards 100% Renewable Energy
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Paris City Hall Declaration
A decisive contribution to 
COP21 (2016年12月4日)

http://there100.org/companies

Over 110 Companies already have 
commitment of RE 100% 

http://there100.org/companies


”Global 100% Renewbale Energy Platform“ 
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Established on May 17th, 2017
Members(Nov. 2017)

http://www.go100re.net/

http://www.go100re.net/


ICLEI “100% Renewable Energy Cities & Regions Network”

• Aspen, USA
• Australian Capital Territory, Australia
• Växjö, Sweden
• Vancouver, Canada
• Tshwane, South Africa
• Saanich, Canada
• Byron Shire, Australia
• Jeju, Republic of Korea
• Malmö, Sweden
• Inje County, Republic of Korea
• Pingtung County, Chinese Taipei

100% Renewable Energy Cities & Regions Network since 2015
http://www.iclei.org/lowcarboncity/100RE

Cities(March 2017)

http://www.iclei.org/lowcarboncity/100RE


How to achieve 100% renewable energy
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http://www.go100re.net/e-
library/studies-and-reports/

Key findings of 
100% RE Case 
studies Analysis

Policy 
Recommendations for 
achieving 100 % RE

http://www.go100re.net/e-library/studies-and-reports/


Criteria for a Sustainable Transformation towards 
‘100% Renewable Energy’

52

http://go100re.net/

http://go100re.net/


“100% RE Building Blocks”

53

1. Activate local resource potential
2. Develop the 100% RE Blueprint
3. Formalize aims and functions
4. Promote energy conservation and 

efficiency
5. Increase and integrate RE across 

sectors
6. Identify financial resources
7. Support decentralization and 

inclusion
8. Nurture vertical and horizontal

cooperation and integration
9. Promote knowledge generation and 

capacity building
10. Engage in networks

Source: http://go100re.net/

http://go100re.net/


Group Workshop:
How to achieve 100% renewable energy in your region? 

54

Where? Country? Munitipality? Community? Company?

When? Target of RE? Roadmap?

Who? Policymaker? Citizen? NGO? Corporation? 

What? Power, Heat and Transport?

How? Policy? Finance? Actor? Network?

Which? Solar, Wind, Biomass, Hydro, Geothermal, etc.



Thank you !
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Institute for Sustainable Energy Policies
San-ei-cho 3-9, Shinjuku-ku, Tokyo
Tel 03-3355-2200 Fax 03-3355-2205
http://www.isep.or.jp/en/

“Future is not predictable 
but selectable.”

Jorgen Norgard, 
Denmark 

http://www.isep.or.jp/en/
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