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research & networking from end-user
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Green electricity, Green thermal
Certificate system

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

Autonomy’s policy advisory

“Sustainable Zone” study group
Regional economy effect study
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Community and

In-situ local policy supporters’ direct
promotion & human investment for
capacity building causes

Community Creative
Empowerment Finance

* Renewable energy and building-up of social

Autonomy’s climate change policy research agreement

 Sustainable energy finance
 Japan Renewable Energy Platform (JREP)
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What Iis happening in the world now?
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CO2 Emission from fuel combustion(M ton)

CO2 Emission worldwide
« CO2 Emission of China increased more than — |pcc 5t assessment Report AR5

USA since 2006
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Movie"Renewable Japan” — The Search for New Energy Paradigm
March 2017

Movie Director:
Hiroyuki KAWAI

Superviser:
Tetsunari [IDA

Music:
Takashi NIIGAKI

Ending Music:
| - Ryuichi SAKAMOTO

e %

Source: http://www.nihontogenpatsu.com/ i
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Renewable Japan — The Search for New Energy Paradigm
Trailer of English version

A Hiroyuki Kawai Iilm

Renewable Japan
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https://www.youtube.com/watch?v=MVKnZ2x3-uE

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

RENEWABLES 2017

=» The report features:

* Global Overview
* Market & Industry Trends

» Distributed Renewable Energy for Energy
Access

* |nvestment Flows
* Policy Landscape

* NEW: Enabling Technologies and Energy
Systems Integration

* Energy Efficiency
Feature: Deconstructing Baseload

aibile Energy
Network
215t Contury
o]
~ W

RENEWABLES 2017 GLOBAL STATUS REPORT REN21:%
ik
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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

350

300

Japan’s share is about 13%.
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Investment on renewable energy |sep

» 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) [Billion USD]
Country 2016 Growth
Growth:
china | | 753 % |1 | China 783 |  -32%
United States [ D) 454 -10%
, 2 USA 464 -10%
United Kingdom -l 240 -0.6%
sapan [N 144 s% |3 [ UK 240 | -0.6%
Germany -l 13.2 -14%
| 4 Japan 144 -56%
india [ 9.7 0%
grazil 6.8 4% 5 Germany 132 -14%
Auslralia l 33 51% :
| 6 India 97 0%
Belgium JJ 2.9 179%
France I 26 5% 7 BraZ” 68 '4%
= Assel finance* SDC ® Public markets =VC/PE = CorpR&D GovR&D 8 Australia 33 51%
Top 10 countries. *Asset finance volume adjusts for re-invested equity. Includes 9 Belglum 29 179%
corporate and government R EJ
Source: UN Environment, Bloomberg New Energy Finance 10 France 26 5%
Source : UNEP , Global Trends in Renewable Energy Investment 2015 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

China

OB IRENA

P s e A

Renewable Energy and Jobs
Jobs (thousands)

United States

.)

Brazil

Africa

South Africa @

=Cal in large
; *-T:ﬁf hydropower

——————

IRENA:

“Renewable Energy and Jobs
Annual Review 2017”
http://www.irena.org/
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Trend of wind capacity in the world
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Trend of Solar capacity in TOP5 countries
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Trends of Solar PV in Japan and Germany

» Expanded introduction of Solar PV in Japan and Germany
« Since 2013, trend of additional capacity is dramatically changed in Japan and Germany.

12000 45000
Japan 2030
@ |Ful FIT start (Cumuiative) 100GW
4 40000 -
10000 | ;’f;:::j;{ive) Certified PV
d | 35000 Over 80GW
Patial FIT start Japan (Nov 2016)
for PV (New Installation) —
8000 | ] 1 30000 2
=
— EEG 2
Q
Z Revised(2004) | [g 1 25000 g 2020
26000 | S 66GW
8 — Cut Subsidy for o
% residential PV 1 20000 '-g
© (@] FEG Start E
o
54000 Start Subsidy for 1 15000 3
3 Residential PV
<
10000
2000 2016
Germarny
[MNew Installation)
0 0 JPEA PV
92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 OUTLOOK 2030

Source data: IRENA data Graph: ISEP
Institute for Sustainable Energy Policies 13



Comparative Studies on Socially Equitable Energy Transition in Asia*
Status of Renewable Energy in Asian Countries

Country RE Target | RE Share |PV Wind | Biomass HgdrO[GVA’] Total
(Electricity) | (Electricity) [GW] GW] [GW] GW] (Pumped) | 1w

Japan 22- 15%(2016) 0.5 49(27) 146
24%(2030)
China 27%(2020) 24%(2015) 78 149 12 0.03 334(27) 1372
Korea 6%(2020) 5%(2016) 5 1 2 0 6(5) 16
10%(2024)
20%(2030)
Phillippines 40%(2020) 29% 0.8 0.4 0.5 2 4(1)
Thailand 20%(2036) 13% 2 0.5 0 4(1)
Indonesia  26%(2025) 0.1 0.01 2 5 31
Vietnam 5%(2020) 0.01 0.2 0.3 0 18 18
India 40%(2030) 16%(2016) 10 29 0 48(5) 210
Total(Asia) 138 183 33 5 468(66)
World 25%(2015) 291 467 109 13 1245 2008
(160)

* This study is supported by Friedrich Ebert Foundation(2017)
Source :Miranda Schreurs and IRENA “Renewable Energy Statistics 2017 14



Cost of Renewable Energy

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

Ficure ES 1: THE LEVELISED COST OF ELECTRICITY FROM UTILITY-SCALE RENEWABLE TECHNOLOGIES, 2010 anp 2014

2014 USD/kWh
PV
0.4 Hydro
. CSP Wind Wind
C ity MWi
ey ® Offshore ~ Onshore
1
0.3 100
200
>300 Py
0.2 .
Biomass _
@
Geothermal ‘
-
°
0.1 . a @
L @
® L)
o—0® 6 B
,’f“"\‘, ’. Fossil fuel power cost range
¥
0.0
| | | | | | | | | | | | | |
2010 2014 2010 2014 2010 2014 2010 2014 2010 2014 2010 2014 2010 2014
Biomass Geothermal Hydro Solar photovoltaic CsP Wind offshore

IRENA “RENEWABLE POWER GENERATION COSTS IN 2014”

Wind onshore

http://www.irena.org/menu/index.aspx?mnu=Subcat&PriMenulD=36&CatlD=141&SubcatlD=494
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Global Cost trends of Solar PV

>LCOE(Levelised Cost of Electricity)
Solar PV(Large scale)

Ficure ES 2: GLosaL umimy-scaLe soLar PV LCOE rances By proJecT, 2010-2025

06] ‘ E . . Capacity M;W == Weighted average LCOE Power generatlon COSt (2010)
© 1 Average 0.3USD/kWh

&

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

2015 USD&Wh

Fossil Fuel
Power generation Cost
0.05~0.14 USD/KWHQ, ;sp=110m

0.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Source:IRENA(2016)

“The Power to Change: Solar
and Wind Cost Reduction
Potential to 2025”



REN21”"Renewables Global Futures Report”

REMZ1EE
FAAE0

HEI']ELI.H—'lELES
GLOBAL FUTURES REPORT

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

RENZIZ
[ 11 E!f.]

HEMNEWABLES GLOBAL
FUTURES REPORT
GHERT DEBATES T( )4
100 % REAEWABLE ¢

REN21, 2017 Renewables
Global Futures Report
http://www.ren21.net/qgfr

Underestimate forecasting of Solar PV
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Renewables 2016 Japan Status Report

Status report that summarizes trend and Summary was Published in November, 2016
various data relating to renewable energy _ _ _
policies centering around Japan http://www.isep.or.jp/en/info/3308

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

* 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

» Topicl: 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

L H NPOMA
; Isep ;&‘:I_J.Iz"-n¥ B ER

Full Version was Published in March 2017
(Japanese Only)
http://www.isep.or.jp/jsr2016 18
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« Ratio of renewable energy power generation increased to 14.8% in FY2016.

in Japan(FY1990 - 2016)

Power Generation
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Share of Power Generation in Japan (FY2016)

« 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

Annual Power Generation in Japan (FY2016)

Wind Geothermal )
Solar g g 0.9% Biomass
4.8% 1.7%

Nuclear
1.7%

Other Thermal
8.5%

Qil
5.4%

Source: Estimated by ISEP using METI data 20



Trends of Renewable Power Generation in Japan s

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

30%

— 25% |

B [ arge Hydro 5. 8%

20%

B Small Hydro 1.7%
14.5%14.8%

I Biomass 1.7%
B Geothermal 0.2%

15%

5% 12 5%
10196 11.0%

Share of power generation [%

10% - - \Vind 0.6%
oy 4.8%
% - === Nuclear 1.7%

#.
0% .E.f.
2010 2011 2012 2013 2014 2015 2016
FY

Source: METI, ISEP(Renewables Japan Status Report) 21



Monthly share of renewable energy power generation in Japan

 RE Share was over 20% and VRE share rised up to over 7% in May, 2016

Monthly Share of Renewable Energy Power Generation in
Japan(FY2016)
25% i

20%
15%
10%

5%

0%

Solar M \Nind B Biomass M Geothermal N Hydro es/RE

Source: Estimated by ISEP using METI data 22



Demand and Supply during a day (30" April, 2017) in Japan

RE peak: 52%

i th
Demand and Suppl' VRE peak: 39% Apm 30™, 2017
100000 i Solar peak: 38% Daily data:
RE: 28%

80000
= mmm Nuclear
g N Pumped Hydro
— 60000
)= s Fossil
1]
E I Biomass
a
T 40000 m—\\ind
g‘ . Solar
=1
5 s Geothermal
Y1 20000
g . Hydro
g e Demand

O — - |
sgssssasAIDNREYsssssssss
SonNmMSsmOer g0t 3Il8522RRAA
-20000

Source: ISEP using each utility data 23



Trends of Renewable Energy Capacity in Japan
Trends of Renewable Energy Capacity in Japan(excluding large hydro): 50GW(FY2016)

60,000

i
o
o
=)
-

40,000

50,000

20,000

10,000

Renewables Cumulative Capacity[MW]

E
000 |emm
2001 |wem
2002 | me——
2003 | me—
2004 | mm——
2005 | mm—

FIT
B Hiomass RPS | € ><€
B Small Hydro Partial FIT | ¢ 5,
(PV Only)
B SGeothermal
Biind

- ~l.

Py r__

*Small Hydro: under 10MW

liquor and co-firing with coal

p— oy oy ym— pm— pm— oy

Source: Renewables Japan Status Report (ISEP)

Institute for Sustainable Energy Policies 24



Capacity[ MW]
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Trends of Wind power capacity in Japan

« After FY2011, annual installed capacity keeps very low level because of several regulation.

Blnstalled Capacity[Mi]

BCurmulative Capacity[MW]

FIT: Certified projects in FIT Scheme(As of March 2017)
EIA: Projects in Environmental Impact Assessment(As of Nov. 2017

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

»
2050

Onshore:38GW

Offshore:37GW
|

2030

Onshore: 27GW

Offshore: 10GW
| A

2020

Onshore: 10GW

Offshore:0.7GW
| 9

1889 2000 2001 2002 2003 2004 2003 2006 2007 20052008 20102011 20122013 20142015 2016 FIT EIA

JWPA
Wind Roadmap

Source: JWPA
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Energy Transition after Fukushima Nuclear Accident in Japan

Decoupling started ?

140
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=== POwer Generation

s F0s5sil

e=@==N\Lclear

2010

2011 2012 2013 2014 2015 2016 FY

Source: ISEP “Renewables 2016 Japan Status Report”
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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.

Fukushima
(2011)
GWe Nuclear Reactors & Net Operating Capacity in the World Number of
; Reactors

450 in GWe, from 1954 to 1 July 2016

3 348 GWe

E 312 GWe 438 reactors
400 1 - Chernobyl 20 reactors 402 reactors 500 E‘E
ss0 | 2 (1986) = et

= == Reactors in operatlon I 400 ; THE W@®RLP NUCLEAR INDUSTRY
300 1 ° Operable capacity : STATUS REPORT 2016
e Threemile ‘ 300 R

| 1979)
200 4 - ( Julie Hazemann

= !I?arll:lafﬁliggel{at_sqta
150 1 - Hile

Tomas Kaberger
100 -
100
50
. -3 - e a o = o 0
3 § 5 3 2 g g - -
LA 7 - - - N N ~ NN
MacArburfoundation 1o 8% HEIRICH BOLL STIFTUNG Sy 5=
Sources: IAEA-PRIS, MSC, 2016 @ 8 5%

Figure 5. World Nuclear Reactor Fleet, 1954-2016

http://www.worldnuclearreport.org/



http://www.worldnuclearreport.org/

“Citizens’ Commission on Nuclear Energy

(CCNE)

To organize a platform having think-tank “Framework for Nuclear Energy Phaseout Policy”
i i i T April 2014 released

func.tlon.of (?O”eCtmg’ analyzmg and dIS, i http://www.ccnejapan.com/?page_id=3000

seminating information, as well as making policy

recommendations necessary to construct a \

society-free ol AUClear- BRBIgY e i E el omrision

HE~0i
[ Citizens’ Commission on Nuclear Energy (3%1) ]7 Advisory Panel (3%2) ’ : *:I:ﬁf\a)L I

— TR O BRET B A

| g . ~
! | Fukushima Nuclear Waste Process for a MNuclear i
' | Nuclear Accident Muclear Energy Regulation E m
1: Radicactive Spent nuclear Phaseout Assessment of the
1 | contamination/ fuel/High-level Energy pelicy situation and
! Health and human radioactive [Electricity analysis of the
' rights/ waste/Surplus deregulation/ causes f Safety
1 | Reconstruction plutonium Promotion of guidelines and i S
W /Mitigation of e b iy ol dicactor Associations and Netw:?[k ?f Sue‘ntlsls.
] evaluation/ impacts on local /Mitigation of prevention plans / neT.lworks .°f organizations for engineers and
| | Fukushima Daiichi communities/ climate change / Transparency, resuienls‘ o IOC?I nuclear phaseout, araden:lil_:s, ethical
' | nuclear power Reactor i et and commu r‘lltlf-_‘.ls Iw'lth re newal}le Energy anc! re.llgwus
' | plant site decommissioning independence of nuclear facilities and environment societies

e regulation f etc.

S

Setting up places for discussions, hearings,

collabozion >

Elaboration of a “Framework for

Nuclear Energy Phaseout Policy” General public
‘ Policy recommendations

[ Government, relevant ministries, political parties, companies, judicial officials, ]

Industry and
business
personalities

Legislators, central
and local
government
officials

Media, celebrities
and artists

————
—_———
pretsns et ns e

RFENTRESS

www.ccnejapan.com

the media (national and international)

e 5 28
URL:http://www.ccnejapan.com/?page 1d=1422



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

Energy Shift for Sustainable Society (CCNE)

After Fukushima

Before Fukushima (Transition Phase) Energy Shift Phase
Fossil Fuel Fossil Fuel
Fossil Fuel
- Long-term
_— Energy Shift to
100% Renewable
Energy
D
Renewable Energy ReEnne;/\r/gSIe Renewable Energy

29



Japanese Government

“Strategic Eneragy 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

g re e n h O u S e g aS e m I SS I O n S Constitution of Electric Power Supply Corresponding to Demand
(Reference) Annual kh [~ Thoughtson ||
A i ,r.ﬁf.’ﬂwfgﬁlm cml:c‘rrcm: 0;!r
G ‘,'lr_\o‘_l 183% |-There is no energy
Characterigtics ,"',"’ max — zf::;hs “f’l:‘ Evr::
« . . of power spurce I — _ ',' ',' - aspect in terms of
Nuclear power is an important base-load rumresons S 1 W et
| b d A :: ;\l‘rl:\ ," ,r' “\‘ [ | and safety.
power source as a Io0w carbon and gquasi- iiomediah PowerSoes B ) ey
. . . iddle Cost we b : col —_— real and balanced
domestic energy source, contributing to > T |
g Sourge Nud B N developed  based
stability of energy supply-demand o e
each Energy source
t t 1T} -T:e Energ\{dmix will be
etermined as soon as
structure, ...

30



Energy supply and demand in 2030 (MET]I) July,2015

“Long-term Energy Supply and Demand Outlook”

Electric power demand Power source mix
Thorough energy EfﬂCie“W (Total power generation) Target Share Of RE
and conservation )
196.1 billion kWh 1,278 billion KWh 22~24% in 2030
17% lower than before the L ——— _
implementation of the energy LT Pl:awer cr_:-nsemaliclw: (Total power generation) Geothermal power:
. conservation measures /2" 17% I 1,065 billion kWh 2
Economic growth ) 7 Do benemission A
I Energy efficiency and 7
: vation + 0 0 .
| rencwible cnergy | REEWADIGENeDy  Renewableenergy | WdPOWEELE: \A/ind: 1.7%
! account for 40% 19 tﬂ 20% ﬂ b 24% 80|ar pﬂwer:
| L % PV: 7.0%
| \
| Nuclear power: Nuclear power: | ectri :
| 1710 18% 202% |\ a80emE| @
i Y
Electric power i Eoilt b .
kWh : LNG: 22% LNG: 27% PV 656W
| Coal: 2% coa 6%  Target share of Nuclear?
| ~20% i
e _ 22~20% in 2030
FY2013 FY2030 FY2030 )
(Actual value) *Values are approximate.

" - ” - METI “Long-term Energy Supply and Demand Outlook”
Based on Strateglc Energy Plan” in 2014 http://www.meti.go.jp/english/press/2015/0716 01.html 31
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Policy target of renewable energy

Share of Renewable Power
Generation[%]

60%

50%

40%

30%

20%

10%

0%

M RE Share (2000)

52%

- M RE Share (2015)
Policy Target (2020) 399%

40%

22 - 24%

31%

13%

" In 2030 j

i

%\

]

4

France Germany

Japan ltaly

Denmark  Spain

Source : NREAP, EurObserv’ER, ISEP

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

32



Comparison of Power generation by Renewable Energy

In European countries and Japan (2015
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Renewable Energy trends of Germany

400000

350000 —

300000

250000

200000

150000

Power Generation [ GWh]

100000

50000

i . \Wind

Geothermal

I Solar

——— I Biomass

I Hydro

=@§=="Share of RE

20002001 2002 2003 2004 2005 2006 2007 2008 2005 20102011 2012 2013 2014 2015 2016

40%

35%

30%

25%

20%

15%

10%

5%

0%

*VRE: Variable Renewable Energy

2016

Demand Share of RE
31.6%

Share of RE

29.0%
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Target of RE
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2035 55-60%
2030 50%
2025 40-45%
2020 35%
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Germany Climate Action Plan ~Energiewende~
GHG emission reduction target: - 80% (2050)

Energy Concept(Sep. 2010) Climate Action Plan 2050(Nov. 2016)
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Economical effects of FIT scheme in Japan

Renewable Share:9%(excluding large hydro)

Renewables : . .
) Tariffs for electricit
(PV,Wind,Geothermal, 4

Hydro,Biomass)

Electric
Electricity  Utilities  Ejectricity

2.25 JPY/KWh

Estimation

for FY2016

Electricity Price
(Surcharge)

1800B JPY

800TWh |

Avoidable Cost:
500B JPY

employment: 310,000 | [ 23008 JPY
(IRENA) Priority
| Access
] Power
-~ Producers
Investment, Capacity | 57TWh
L oan Investmen
Financial B
Institution Power Facility

Investment(2016) : 16Billion USD
(Total investment for clean energy
in Japan) estimated by UNEP

Home
(Regulated)

Company
(Office,
Industries,
Etc.)

April,2016 — March,2017
Source Data: MET]I, Estimation by ISEP 36
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Trends of Purchased Cost by FIT scheme in Japan

» 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
e Surcharge for FIT scheme is set to 2.64 JPY/KWh in FY2017

3,000 3.00
_ 2,500 ! — 250 Estimated Purchased Cost
2 =
= =2 I Biomass
2 2 000 —+ 200 =
7] -_ = m Geothermal
S =
1 -1 mm Small Hydro
E 1,500 z— 1.50 En Y
© £ mmmWind
S 2
E 1,000 "— — E— — 1.00 E PV(10kW and over)
|— —
r - PV(under 10kW
500 s — — — — —+ 0.50 ( )
FIT Surcharge
]
0 0.00
FY2012 FY2013 FY2014 FY2015 FY2016 FY2017

Source data: METI
Graph: ISEP
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Status of FIT in Japan (as of March 2017)

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.
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Source data: METI
Graph: ISEP
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Results of FIT scheme (As of March 2017)

Operating Renewable power capacity in each utility
In kKyusyu, operating renewable power capacity reaches 47 % of peak demand.

Geothermal
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Electrical System Reform in Japan:

Inter-regional grid connection between region of large utilities in Japan

Electrical System Reform:

- OCCTO and EGC start in
FY2015

- Full Electricity
Liberalization since
FY2016

- Unbundling until 2020

Source data: ESCJ Chugoku
5.6GW 11.3GW
Kyusyu
16.5GW

Okinawa @  Shikoku

!
(Isolated) g
1.5GW | 5.5GW

Institute for Sustainable Energy Policies

Region As of FY2014
(Utility)

Peak
Demand(GW)
Inter-regional grid
Capacity (Physical)

Hokuriku

Hokkaido

4.5GW

GW

5.3GW

Kansai Chubu Tokyo(Kanto)
29.2GW 26.7GW 54.4GW
1.4GW 5.6GW 1.2GW | 40



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

Supply and Demand [MWh]
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Large Potential of Renewable Energy in Japan

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



Sustainable Zone: Indicator for Sustainability of 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.

Estimated by ISEP and Kurasaka Lab. Chiba Univ.

40%

Renewable Power Supply

Institute for Sustainable Energy Policies

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

Japan Energy Sustainable Zone (SZ) is an
“Sustainable Zone” indicator to identify areas where local
production of renewable energy
{}ﬂ exceeds local consumption of energy
b &, by residential and service sector.
A TA
ey 71 towns and V|Il_ages
P Y e over 100% Sustainable Zone
' A X (100% renewables region) FY2015
AT x5
%frl:i. .
"o ARy ~  Estimated by ISEP and Kurasaka Lab.
& y:-'T T — kit FHiEERE201 1R | ; Chlba Univ
BREH LRI —ERETy T ' A :

Source: Sustainable Zone Study Group

100% Renewable Region in Germany
Germany

“100% Renewable Region” oo ol N 171V

151 Regions(June 2016) ‘ " "?"RENEWABLES
. .

S el el ettt Global 100% RE Platform

Source: deENet, Germany Institute for Sustainable Energy Policies 44




S RENEWABLES

Y RES
_030{0 COMMUNITIES

Continent Asia
Country Japan
Municipality Fukushima Prefecture, Aizu area
Inhabitants Fukushima Pref.: 1.98 million / Aizu: 283430 (2014}
Surface area Fukushima Pref - 13.783 km? / Aizu area: 5.350 km?
Awards Yauemon Sato (Aizu Hectric Power|, “Stromrebellen des Jahres™ by
EWS Hektrizitatswerke Schonau and City of Schanau [2013)
Links www pref fukushima Ig jp/sec/11025c/energy56 html
WWW.isep.orjiven/cp2014/
hittp=//s. 100-ee de/policyhandbook
http://aipower.co.jp’

STARTING THE ENERGY REVOLUTION
IN JAPAN FROM AIZU / FUKUSHIMA

FACTS ON THE 100%RES TARGET:

MOTIUATIDN
sshima -

Heat consumption EL[MENTS

cuvemd by RE = Fuku hima Renewable Energy on
222 Fukus| h ma n: 1

Primary Energy by RE:
20% {2008)
= 40% (2020)
= 64% (2030)
* 100% (2050)
MEASURES
= National Energy Policies: FIT,

Hirona Matsubara
Institute for Sustainabla Energy Policios
matsubara_hironao(@isap.orjp

100%Renewable Energy Region Conference (2014)
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e
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i
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Fukushima Prefecture:

* Vision and Scenario of 100% Renewable Energy.
* Primary Energy Share:

o Current Status: 20% (2009)

* Policy Targetl: 40% (2020)

* Policy Target2: 64% (2030)

« Vision: 100% (2040)
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Community Power

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

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.
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Global Network of Community Power

Activities of Community Power 0
In Japan
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The 1st World
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Power
Conference

“Fukushima
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Power
Declaration”

-

The 2nd World
Community
Power
Conference will
be held in Mali,
Africa, 2018
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Regions and Enterprises towards 100% Renewable Energy
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http://there100.org/companies

Over 110 Companies already have
commitment of RE 100%
BMW

[ix=ay 1 Adobe EMY,

@R SEKISUI HOUSE @ pH I LI ps Bloomberg @ﬂ%({/lm‘%
RICOH fé&h Nestle GO g Ie an .. Microsoft

BROUGHT TO YOU BY INPARTNERSHIP WITH AS PART OF

2 ASKUL

WE MEAN

THE CLIMATE GROUP BUSINESS [P



http://there100.org/companies

"Global 100% Renewbale Energy Platform*

C=100% o
REN EWABLES Bundesverband

http://www.go100re.net/

GRECNTERCE | i INFERSE  isep™
Aifin
2BES  Zyiha RENEWABLE
h CITIES
R Members(Nov. 2017)

Established on May 17%, 2017
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ICLEI “100% Renewable Energy Cities & Regions Network”

100% Renewable Energy Cities & Regions Network since 2015 I.C'L-E1
http://www.iclei.org/lowcarboncity/100RE Local

Governments
for Sustainability

Cities(March 2017)

Aspen, USA

Australian Capital Territory, Australia
Vaxjo, Sweden

Vancouver, Canada

Tshwane, South Africa

Saanich, Canada

Byron Shire, Australia

Jeju, Republic of Korea
 Malmo, Sweden

* |Inje County, Republic of Korea

* Pingtung County, Chinese Talpel
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How to achieve 100% renewable energy

#1

#2

#3

#4

#5

Key findings of
100% RE Case
studies Analysis

Achieving 100% RE can generate significant cost savings

100% RE strategies are not just for the wealthiest countries

Transitioning to 100% RE can mitigate risks and make countries more resilient

Transitioning to 100% RE can generate new economic activities, create jobs,
and improve quality of life

Achieving a fully 100% RE system will require significantly expanding RE in
the heating/cooling and transport sectors

Kev Findinae of 10001 RE Cace Studv Analvces

Inform and educate citizens and business leaders about the concrete possibility
of a 100% renewable energy future

Analyse the cost savings, environmental benefits, and improved economic
security of a 100% renewable energy strategy

Clearly communicate the economic advantages of renewable energy
Build alliances across political parties and across sectors

Engage citizens and investors

Policy Recommendations to build political will for 100% RE

——
N RENEWABLES

http://www.go100re.net/e-

library/studies-and-reports/

Policy
Recommendations for
achieving 100 % RE
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Criteria for a Sustainable Transformation towards

‘100% Renewable Energy’

Criterion 1 - Implementation status and outcomes

100%
RENEWABLES

http://qo100re.net/

Criterion 2 - 100% RE target

Criterion 3 - Planning & orientation

Criterion 4 - Institutionalisation

Criterion 5 - Local stakeholders’ engagement

Criterion 6 - Renewable energy technologies in use

Criterion 7 - Buildings

Criterion 8 - Mobility and Transport

Criterion 9 - Energy efficiency in utility-scale generation

Criterion 10 - Knowledge generation

Criterion 11 - Public engagement

Criterion 12 - Participation in Networks
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“100% RE Building Blocks”

e

1

~N o

9.

Activate local resource potential
Develop the 100% RE Blueprint
Formalize aims and functions
Promote energy conservation and
efficiency

Increase and integrate RE across
sectors

|dentify financial resources
Support decentralization and
Inclusion

Nurture vertical and horizontal
cooperation and integration
Promote knowledge generation and
capacity building

10. Engage in networks

Source: http://qgol100re.net/
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Group Workshop:

How to achieve 100% renewable energy in your region?

Where? Country? Munitipality? Community? Company?

When? Target of RE? Roadmap?

Who? Policymaker? Citizen? NGO? Corporation?

What? Power, Heat and Transport?

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

How? Policy? Finance? Actor? Network?
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Thank you !

i nstitute for
Sustainable
energy
Policies

“Future Is not predictable
but selectable.”

isep

Jorgen Norgard,
Denmark

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/
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