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The Building and Effectiveness Confirmation of a Theoretical
Framework for the Structural Regeneration of Regional

Communities through Renewable Energy
An Analysis of Iida City

H J E

Nobuo Shirai

Abstract

Situational changes are occurring concerning Renewable Energy (RE). Large RE stations made in
local areas pose conflicts and divisions between regional subjects and RE stations. On the other hand, there
are new possibilities to use RE through the full liberalization of retail electricity sales. In a situation like
this, we need goal setting by regional subjects.

This research was conducted to build a theoretical framework for the structural regeneration of
regional communities through RE. Subsequently, a case study on Iida city was conducted to confirm the
effectiveness of the theoretical framework. lida is an environmentally advanced city that has pioneered
the spread of photovoltaic power systems. Municipal ordinances for a sustainable community through the
introduction of RE were enacted by the local government in Iida.

The theoretical framework concludes five elements: A. Autonomy of Energy, B. Dialogue and
Networking, C. Independence of the Regional Economy, D. Fair/Equitable and Environmental Symbiosis,
and E. Conviviality. These targets of social transformation are not the extension of traditional regional
construction, but are rather the transformation of the socio-economic system to solve the various problems.

By using the theoretical framework, we could organize the situation in lida and extract advanced
points regarding the city. By this trial, it was shown that the theoretical framework was effective in
community diagnosis.

As a future task, it was necessary to conduct case studies on many regions, and to reify the
theoretical framework. Eventually, we would like to build the archives of case studies of the structural
regeneration of regional communities through RE.

Keywords: Renewable energy, regional community, structural regeneration, theoretical framework, Iida

city
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Current State of a Community-based Renewable

Energy Project and Related Issues:
Reconsideration of an Integrated Business Model
for Community-based Renewable Energy

> B H

Tsunehide Chino

Abstract

The rapid expansion of renewable energy since the 2012 introduction of the Feed-in Tariff (FIT)
law has highlighted that most related facilities stem from initiatives such as mega-solar development
by external or multinational companies rather than being endogenous to local communities. Challenges
associated with regional regeneration based on renewable energy must be addressed, but local enterprises
face a variety of difficulties in this regard.

This paper first outlines how the renewable energy business and its environment have been since
the enforcement of the FIT law. This is followed by a review of the Integrated Business Model for
Community-based Renewable Energy proposed by Professor Harutoshi Funabashi et al. as a basic approach
capturing the process of community-based renewable energy projects. Then, with focus on issues related
to financing, the paper describes the results of a financing trend survey of local financial institutions and a
public opinion survey, both conducted in Japan’'s Tohoku region.

Due to the trend of financing by local institutions, local banks have a generally positive attitude
toward renewable energy project financing. Meanwhile, shinkin banks and credit unions (which form the
core of community-based financial institutions) have developed a variety of attitudes toward renewable-
energy finance compared to those of local banks. A public opinion survey conducted from 2012 to 2014
revealed two of the trend; 1) the people interested in the local community and energy issues, 2) the use
of renewable energy at the homes, created a positive attitude toward investment in community-based
renewable energy projects. This indicates that the needs of community-based renewable energy project
support are shifting toward the development of more concrete methods based on specific knowledge and
problem resolution.

Keywords: Renewable energy, The Integrated Business Model for Community-based Renewable Energy,

Financing, Local finance, Supporting community-based renewable energy project
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Transition of renewable energy policies and vision
of 100% renewable energy region

B 5L |

Hironao Matsubara

Abstract

Rapid growth of renewable energy in Europe and from the 2000s began. Especially in European
countries, the limit of nuclear power generation is not the reduction of fossil fuel only be anticipation, have
already started to walk towards 100% renewable energy. In Japan in the wake of the severe accident of
Fukushima Daiichi Nuclear Plant of 2011 is progressing rapidly conversion to renewable energy. In this
paper, especially feed-in tariffs (FIT) in the dissemination policy of renewable energy and the role that has
played such as for the evaluation, while comparing the overseas and domestic, and the future status quo
in Japan We discuss the outlook. On top of that, as the outlook to 100% renewable energy in the region, to
discuss the efforts and possibilities to 100% renewable energy region and should aim ultimately future.

Toward the realization of long-term 100% renewable energy, medium- and long-term introduction
goal setting but important, such as the percentage and greenhouse gas reduction targets as a percentage
of renewable energy, in the European countries 30% in 2020 country listed an ambitious goal that exceeds
a certain number. In addition it has been made efforts for the realization of 100% renewable energy region
around Germany. In doing so, not only electricity, is also important conversion to energy efficiency and
renewable energy for heat utilization and transportation fuel. On the other hand, in Japan, it began a rapid
growth in the center of the solar power generation by the introduction of the FIT scheme from 2012, some
evaluation and in Fukushima Prefecture of vision and energy sustainable zone as a move towards 100%
renewable energy.

Keywords: Renewable Energy, Energy Policies, Climate Change, Sustainability, Community Power

® F
2000 FEAUS A o TH S BN & HULIS BT RE T A OV ¥ — DZULEDIA E o 720 FFICHMN & E T, ALHEK
BOWRD 3 7% 5 FHEFNFEBE~ORFS IR Z T, 100% FAEWRET AV F — 12 728k Ah % T TIZIAED T
Who 2011 SEDRE B H A HEIE & 5> 2T ICHARICB VT O AL AV F— ORI S 2 HITT T A
DOB Do £ I TARMLTIE, THETRET AV F — O R B ORI e ik BRI (LR FIT H#EE)

37



<FEEEsC>

SFORI L TEABH E ZOFHEICOWT, WL ENZ LoD, FNTOBRESHROMBLEZH L%,
ZOLET, HIRIZBT 5 100% AR AV F -~ L LT, HREWIZIFREIEST<E 100 % #4210 §E

LAV F = HUIEAN DR & T REME R G U % o

F G 22 100% BT RET AV F— O FBUT Tld, RN 28 A BEEORREATEEZAY, HA TR &
NVE=IH O 2 HERMERRA AN EEEZ & BN &E Tl 2020 45 F T2 30% % 2 5900 7% HEE %
BIF2EDPE D Do DI FA Y ZHLIZ100% HAZ AV F =IO TR D72 DH ) HlADTThbITWw 5,
Z ORI, BRI TR L BAHREBEREHCIOVTH T AV F— R E FAETRL AL F—~0
IR EYTH Lo HERTIZ 201242 5 O FIT HIEEOFEAIZ & ) KEtFE % OISR & 1) 7275,
100% AT RET 2OV F— 2T 728 & & LTHREBROE Y 3 VRT3V ¥ —k ki TOFMiZ% £ 23 %,

F—T7—F: FATEZAVEF—,

1. FUBHIC

BIHED DO BRH 72 MU ERBR BRI S X O L F —
M % W RT3 2 TR E LT MM &
TH 5 Kb T AV F =& R L 724 ik
IANFE=EH S, BARIE e K AsHED 5
NCT&7% LAL, 1970 EROAMY 2 v 7 %
ESPUTIZIEE o 2 OB BB s 5, 52
BUCHARET AV X — OEADPHER LG D 72D 1X
1990 4EARLABE T, 2000 SEARIC A>T H L H %
CBRIN & U IS FHAE T RE T A OV F — D 2UKE DA
F o720 FRICEONKE T, SBEZEBOFIN L %2
D fE YRR T B (LA B O HIE D A 7% & 34
BIANF - L CEAZEDTELETIEE
AOMRRD BAEZ T, 100% AT AV F—
WIS 722 A % § TR TV S, BN TIX. 4
MHREREICHD D FAETEI ALV —0EHED
10% B 7227200 30% B2 5FTIlhoTWw
LTFVR—=TRARL VOMBREPENTE
A HARENTIEZ 10%FEEO T F 1990 4£485
LELHRLCEZ (K1), ZofFo 2000
EDBFEOBHATRET A VX — 02 EITH LT,
201143 H 11 HIZHAELZZRHARREKRE & 5
PFIZHARIZBW TS FAEWEREZ AV F -0l
WARZHIZHEARDODH L, T KL TIEH
ANTRE T ROV F — O3 FIBOR O TR B E AR

38

TAOVF B, SUALE), FReTREE, Ml

FHE (BLF, FIT #lEE) SR LTEH&
H & ZDFMIZ D W, i & EN & R LoD,
ENTOIIRESHORBLEM L %5, €D LT,
M2 BT 5 100% HATRET R L F—~D R
E LT MR BIRTXE 100% FA4: 1] 68
I AN F —HIEA~OTGHLA L TR A U 5.

HIKIZ BT % 100% FA e ROV ¥ — % FEH
T 52 FERWRELR T AV F =Y AT ANOE
e, L HEEOWMBCTHED LLENDH L, F
oo TANF-FEAL (A A NVF—) AT
FET AV F — DK & Mg As BRI 7 o THEIET
&2 &9 MG B OMMARA T T H RS
SNBITNET LS\, TO2DI1I2iE, 3.11 1
FERHREIC R » T X R L O~ 2 EFIC L7
T, BN CORMBES R L LIS, BT A
T AU, B R Lo gL o6, 5
ot ] BE 7 2SR A 2 WTREIC S B A v 7 T B
A7) LI, BELAVB X OHEBRL NV THE
HEINDLLENH BV,

T, TALVF—OFEMTIE, WELEHFE
HHBITTALZHESLCHA AN F —% X ) iRfl
LagNELR 5% bhv, EHIHEAT, BFIH
RiFEZ G I AT —2RORFEEEED, &
RO TN F—HERZ AR 25 HEE
ZHEL, WEEE LI EPLETH D, MR L
LU HTzoTUE, BTN, RAERMEZEZO, &



2B 5 100 % A ATRET 1L F — A DR

PHEATRET 2L F — BURDZ5E & il

BADERBH(EEE)DHD

140%

120%

= B
2 5
2 T
= ~ %
ELd =
fis =4
B R B
Ex K&
I e
HOB b R
A S

9 7
14014+

2 e g x

g & £ £

- © o <

= {0 R

r 20%

i

Y7 7 s w— -

A, Gt
L. i
T i

v
s i

1,400

1,200

.

m, g 8 8

o \=] <

(umi]E B ¥ Il

AP0 A i E— — R —

) N I I — -

A A e S —— A

. S s~ W R 4

W N S -

P i — P ——

P A e —" — I ——

T . S W E— — A E—

N W i . W E— — . — S—

A N — T ) —— W — —

7 S—— . Y E—— A — S—

A\ WA e — . —— ————

W — — N U — S—— —

'L VAN I S | PO S —

A\ N i — | PA—— — — —

W i A S — -

S G N ——

|\ W S— 4 S— — —— —

LY I — — . — —

W W ) i W — N —

8

~

Z

o

102
€102
€10t
1102
010¢
600¢
800¢
£00¢
900¢
S00¢
#00¢
€00T
€00t
T00¢
000¢
666T
8661
L66T
9661
S66T
66T
€66T
66T
T66T
066T

FE

1 HARNOENRERORE
(T : AT — 5 % & X D i)

2. BEWRIXIX—DRIKRK
2.1 BEWRET A VX —DEAHEE

TEHBI RS FEON— FREHERTIE R, A

CEDPRLETHDB Y, T
i, A ANVEF -2 D L7201

~— MR R ERT 5

R

Bl

L)

-

FAWHED A VX —0E A T, 1990 £ L
B, BRM (EU) & OB D #1257

LCHATEZ

WAL 2 Ehd 5 LED D 5o

B

7 H AR

]1

St

-

. B

-

R TEWE LA 2D 57201

. EUfKS & LT

-

o 2001 41

5o 5 AN RET AV F— ]

-

DBz eI A4 vy T4 T EEOHB)

-

firl

-

{

pas
=]

-

) v R A EOEI

T

-

RUF72 0 Hudgidel
ErEEL-DT 5L, EDOMPOIIRNE

SN LEN D5,

il)-ce

DWW 2010 F O HEMEASED bz, EU £k

TiE, 2010 4L

*
7275, 2010 4F

hi & % PR R

BHTEIC

VX —DEEGOHEMEE 21% & L
)

Tl FATRET

/2N
™

V¥ —oft

IA)
7?\)1/3'\:‘“ (j(l%jlf:‘ ELjJ\ I:F'/J\ijj\ ﬁﬁ?}“:‘ /“/])

%LT\

a3 19.8% 72 o 72 E

-

EHF A

4m
K

W

f

T 27 22Eh o 12 22 ET 2010 £ 0 HEEAE % %

BLTEBY, Trv—0, ARAL 7,

FRARE) OBAPRPLETH b FATT 5

FA YRy

X

I AR ALF—|

z

oW, fl
D EB/RD 40% LL % 2030 4 T T

591

et

WEEFNTWDH, 2010 EDOFAEWFEL L)L F —

fit#;C &
TR RO

-

L2 REED) B 55%HIKIIFEE T, 23%

-

{

&

& TR

DIEFE M &

i)
=

B0 2 BOR HE

i

T5HEN

-

S5 7z 3>o

-

FETET.

MISIZEE. 19% D1 F < A

-

DBUFETH b, CNEEBT LI
OV F — TR O [ 2 i B ]

M7= EURRA L LT SURA

B3 W 72 0 OIRE R R AT A OHKH B 20 %

(1990 4:H) &3k

A

X

{

-

2009 41

i

£
AT AL

wiE
AP

e & FLOE

RN DOBEILH

EWIED

~

I

TRAETTHE T 2 L 3 — DS K

—

v

EWEETHD, T72. E))
EE D THREEDEEZT . Hrni

-
—

B 5

B BEE D 20% & 2020 4ED

-

I AV F—FE

-

-

C ORI AN F—HRE

HEEEASE D b7z,

JITTS DA S N TR B v

REHZT TR BPBEBI L ST

39



<HEHfdnse>

i
T ETT S HEE(20005)

E—r
| mBEIFEHIE(20135)

40% w2020 H T T EE(NREAP)

BAEEIRILY—EHHEE)

i

il

B TSR

AT

FLw—y AAw  AFU2R

X 2 : EHOFANGET AV F—EHOEA LK (2020 4£) B L O AL (2000 4.2013 4)

* AR

(W : EurObservER, EU NREAP 7 & X 0 1E5%)

%o 2 TCOEHD NREAP (National Renewable
Energy Action Plans) &I 5 [E 5l o5 n]
RET AV F—BAGTH 25 L, |1, B, #ak
RELZ NN D58 T 2020 £ F TOHA WL
ANVF—BAOT—F<Ty TZ2EDTVE Y,
EDHEHAETRRI AN —DEENEI - 24—
ANYT, A=V, KNV IFHFIVTIE 2013
FIETTIHAETRIAVF—DENITLED
HEEH 0% EICR>TED, HbEVt —
AP TTIERHETRIEL TV, S5, 2
V=7V TCIER#ETAVT—HEITED 5 A
T HET AV F—DEEH 2020 FF0 HEEETH %
49% % 2013 E DK E T TICWMA T3, EU
ERTILIRAE T AV F =2 D 2020 £ HEfE
TH5H20% 20 LT 2013 SEDFERMEIL 15% &
oTBY, 2010 FOEKEMETH S 12.4% 55
JEF 3 2 CTwb Y, EU 2Tk, 2030 4£0
T AN F—HERIZHO BT ETREL AL F—
DOBAREEZ 27% U EE LTWAEY, TNITE
NOBEEHSET B & 45%LL Y5 0,
BHZEDLHAENELALVF—DEHAEIZOWV
T Fv~—713 2020 40 HEEE D 52% 125t L
T TIC2013 FFDRERT 45% L > THBD, A
A H HEMED 40% 28 LT TIZ 39% 123
LTw3 (K2 512, 42 7 HEMED

40

26% % KIEIC LE 58 34% &L CTwWb, FA
V1%, 2000 EDBEBTIZE 2B EAH 7% L
Zhro 7205, 2010 4EI21EH 19%. 2013 4RI
24% &, 2020 4E 30% %8 2 5 BAZIZK L TIH
PTCHR L T b, EANBNL TV A 1) U,
2011 4FI2 10% &2 2. 2013 4EIC1EH 15%125%
L72A% 2020 4E0 30% % 8 2 % HEEfEISH LT
BEZHEDPD %,
HADOFATNIEL AL E— DB oE A HiE
1 2020 4ETH 13 % FREE, 2030 FEDOBIFET
22 ~ 24% 7275, 2020 HEDBPET 20% % W2 T
30% L1 & 7 o T B RN S E o B ARl & IEX 2
L LTHHRVWHEME SbED 25V, BRI
ZEOFEFEATRT L 51T, A 2w Bl H A
CEBICHT 2O - Ry TR B
Uxﬁwm&l$w$ B e o TWh,

2.3 WAROHAETWEEL 2V F -0k

REN217 &, RO FAETHEZ OV F—12
BT 2mMRMERY FLOVLR—-F [HR
I AV F—FE 2015] “Renewables 2015
Global Status Report” . 201546 H 18 HIZ
F+—A MY 7 ChIfit S/ UNIDO ([ T35
FHEH) FOY A —Y TALF—T+—F A
(VEF2015) I2fbgTHELLY, ZolRo



AR 3L F — BOROZE L HIRIZ 551 % 100 % HHEATRES 3 L F — DY

100

200

90

180

w7
EMEAE 0

160

——Z2HEAE /
70

140

/.

'§ 120
= -
o s
E 100 / 50 %
o // e
'E 80 —t 40 f-'.g
7 ¥
60 —  —r 30
40 / — — 1 1t o0
B // 77777 o
0 ——t + : - , . , , . . , . 0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
X 3 : HROKBEIEEEDEARE (1IGW=100 5 kW)
(WA - EPIA 57— % 72 & X ) 1B
40000
Eamm /x/;‘/fi
ﬁamm
< A Nt
a 25000 .
[
& / n
- e
ﬁ1mm }// FEd
R 10000 —— [
el /
¥ 5000
0
2008 2009 2010 2011 2012 2013 2014

B 4« FE O KRB LI TE O RREEA =
(HFT : EPIA 7— % 7 & X D /ER)

AL AV —ICHET UM% L AR— |
X, 2014 FI2AIEE 10 F4E % 8 2 72 REN21 28
2005 42 5 1TITHAEFEST L. 2015 4EC 10 B H
L%,
CO10FEMOFAEL AV —OREIZH
HELWDOAH D, KELFEEIF 14 7700 )7
kW 123 LT, 2004 4EH 5 2014 4E F TP 10 4E

MR AR 48 fEIca L Twad (K 3)s
Fed 2014 SEDHIEICT & & P EA, RO
FHEAREORK 450 1 % 5D, HRE—ORH
1000 55 kW %38 A L7z HAIXH 900 5 kW %
FHIEA L, #6007 kW EA L7z KENZ
DIFITHENT WD W TIEZEETO 230 7 kW
DBAFEDKT, A 2138 190 77 kW, FRMH

41



<FEEEsC>

600

500

60

50

mEREAE

%. 200 —~—REHRRERE 0
= (&)
e b
e @
#E 300 30
- -

&i.

20

100

5 : HFRERD R FEEOEA = DOHER
(Hr : GWEC 7— % X Y fE%)

EROFHEARETLH 700 HEkWIZEF > Tw
%o 2014 FERDOBMEE AR TIE F A 5% 3800
HEW THEIRE LT by 77225, SIS EDH
2800 /5 kW, H AR A% 2200 /7 kW, >k [E A5#
1800 5 kW, A % U 7 A% 1800 77 kW 0 2 FE
HARTHRVWTWAIREIC R > TS (M4),
R 0 JE Ty FEEIE. 2014 I HHE A =
AR 5100 5 kW LR m itk L. 2014 4F
KE TSI REEARDRAE 16%H M L <.
2004 4E D 4800 H kW 7 5 2014 FE K DF) 3 i
7000 J7 kW & 8 f5iE < ML 729 (M 5), &
DWAED AN FEEOZIKE TIIHED K E 2 H
FREZLTWS, mEOENTO 2014 SE0JET
FEE ORI E A RIZ 2300 5 kKW IELTHY,
2014 4ERKIZIFE A B ARE TR 1% 1400 75
kW L EAFEBEICOVTHR—DEAFE % 5T
W5 (X6), JAJ)FEORRE AR FE
fEDKETIZ 2014 4£12 480 J5 kW 25F Bl A X
. 2014 4E2RI21% 6500 77 kW (23 L T, Kk
NOBFHBED 2% L L2 5D 25 F TR > T
bo —J7. =1 v K TIZAER 1200 7 kW
PHHEA SN, RERMARH 114 3400

42

FEWISELZ. ENORFEARTII A Y
233900 15 kW & 722 1) #FEEER D 8% Ll I3
L. Kt abez8ETIE14%ICELTY
% (HAETMREIAVY—2RT25.8%), AXA
v ORAEEAREIE 2300 H kW THTIZEDOE
FOOEDERoTWD, 4 F) AFHELE)
Z HUMZ A DS HE A RARIE A 7% 1200 )7 kW %
BRTze Frv=—27TIRAL—AY%72Y, b
720 ORI BEOBAEMPIR S v T2 hoTH

0. 2014 FFICIIRIEER O 39% % A THRE
LTwWb, EEFEEH ShTw B EEI ISR O
A RSOV T, 2014 4E12 170 J7 kW 231 ¥
) A% EQOBMTHBEEA S, BREEARTIE
8RO H KWIZELTWwWA, 7TYTTIE 4~
FOFHEANEAH 230 T kW L 20, REGEA
DWW 2200 77 kW IEL TWB 25, HAROHH
AT 127 kW T, REEARIZH 280
kWIZHEF->TWw5b,

WE RS 164 2 EDFHAFET A )L F— 0l
AHERED (R4 LY 20 2 EDESE) ., D%
L d 145 DEPZIRBRELBEAL TW5, F1
AHERE ECRBGE. JAJT %13 U AR 4



THETRET 1)L F —BORDZ5E & HRIZ I 1) % 100 % FHAE THE T 1)L ¥ — DR

120000 —FY Jom]
—_—FI—=Y /]
110000 A /
100000 —RARA Y /
— 90000 —TF AU h
] —ax /
K1 80000 e 7
£ 70000 — 4%y \
= KE
'T"I';C(‘ 60000 FAYFIL ||[Fo=—4 [ZRR1>Y |[rqv e x // '
ﬁ(—l (1990) FIT(1992) FIT(1994) ||FIT(2000) FIT(2012) //
B 50000 i ] 1/ _
230000 \ / A
L 20000 =
R NV I = A < L
« 10000 #E
0 Ov—Nmﬁ'Lﬂ@l\wmo—c\lmﬁ'mol\w@o'—c\lmﬁ'm&ol\w@o—f\l‘m‘v\\E*
35822585828529355589358888858888852

6 : R L E O 5EE O REE AR OHER
(W7 : GWEC ¥— % X D fE%)

VE—OBMBMIREAZM L, 2014 FI121F, B/
FIRESFOEREAR L 2o /oo WREKRTH
ToAEA S NI BRI O 6 FNIAHL T 55
118 3500 /7 kW QAT AV F—I12 X 5%
WkASEA SN, BRORMA R TIRATENS
¥ 8.5%HML T 17 4% 1200 5 kW & %o 72 (K
BBR IR ET). WER, FETEET RV
F—IT X B HERM L, TR O 28% 1
FEL, M THROBIIHEEON 23% 2 4455
LEBIEL TV D,

FAEOH RO GDP (EINHEA#E) 137 3%
DRFZ o 7205, T ANV F =il EmOMFREIGH
MBRITEF 1.5% 72> 720 —TJ5. 2014 EED 1
b (CO2) HEMEIL 2013 SEDKHEDLED
53, CO2 FEH B ORI % b 3712 i FEREH 9K
L7201, @®% 40 FERTHDOTHOZ & 72572,
) L7RFEL CO2HFNEM KD [Fh v
TV (WYEEL) X, FETOFATRET
AVEF—FHOZLK E 2, OECD iE2
AV F—whFAL & FANFET AV F — ORI HIEK
ZRIFFICED TWDL I ERELERNEEZLONRT
Wb,

AT ERL K E R EOTFAEWNEL AL

F—THx, 2011 DR, KBOUFEEOEA 2
A N DT EHE A, BN 7 & RIS E
DT 7 EARBEIRTIC A - 72720, Ktk E
OISR OB G HIZWMAD T I H -
720 L22L. 2014 EO RO FHAET HET 4L F —
MBI ATAED S OB L T, 2700 & B v (8
32 JKM) L0, FARET AL X -1
DRI B5% I KB EFEESEOTB Y. A
37T% & %oTwD (7).

HROFANGEL AV F—Hoh T, HARE
WD 2014 SED T BBUIATE D S 1 SIH L
T343fE PV (R 4JkM) ITEL. BIEICH]E
e X HE - RENCR RT3 FHOWIG L % -
720 KBGEOFERBEA TR L& > 7 E
ZRTAELE 3 18 L o 810 1% PV o Wi S i & 72
D, KEA363ME RNV THRVWTBY, HAZSE
te LA =2 E TR RO A RS A OV F -1
B 56% % 5D TWD,

BBV TYH, 2014 IR TH 770
TIADEED 2 VIS HEMICHAETREL AV ¥ —
SEHTEHNTWS EHEFFENTWAED, HATY
KGRI 22 TG NORER 2 S % & HEET S
nTwa 1,

43



<FEEEsC>

300

250

[
8

BEH10{ERNL)

2

50

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

RS

m h#E

/e
AT <R

m o R
S

A

7 WHROFENFEL AN F - TOREH MR
(Wt : UNEP, Global Trends in Renewable Energy Investment 2015 X O 1E)5%)

24 ¥4 2o FIT HIEO R & H0E

FA VBT 2HATELAVE - (EEG
) L LTCFITHIE (Feed-in Tariffs) #2000
AT =P LTSI TIZ 15 EDEFBE L.
FAETRET AV F— DR 2B AT LTRE
R IND TS, 2000 FIZEIFEEICHE
WHET AV F =250 % B 6% FEEE7Z - 7225,
2015 4R TICIEHATRL AV F—IC L 55
A5 L. HAETIEED AL X —H
EHHIB0%IET HHAATHL 1P (M) €
DERH S 2015 SEF) D DI T T 100 L Lo [H
RHIFIZBWTZOFITHIEEA SN, B
IS BT B AR AL X — DB A E B L
LTwa EFFlisnhTWwa B, FITHIEIZ, &
NEALDPERNE D N2 FEEHL R 58 B
O B EAMFE T, 20 SFEHFE O RWIE,. B 6
IANVF—IZX D REINL-BEIOEEHINS
CLEBBEOTLHETH D, £ OETIEED
BN OER R BHOBLN RN (B

44

HE) 12OV ThH, GbETHREITFLNT VD,
ZO—FT, TOEICLERHEE» S
LRI G %2 LlwTEE S hz [IRiE4 ]
(F—F v =) »—#EERETOEIIREIC L
HENDZ LMD, LE OGRS LA
WZHolzo LAL. TOMFESEDH L T TELE
SO LFEEO—FIZL 2B E T, BHoHITY
fili k& DARTT R0 TE T £ 11 3 D T TR~ D WA
LN EEI Y AT A4tk E EE L EHbiA
VETHb, FAVIZBVTIE, [EZHRP I 4
WL EE2 EHT 5 T AV X —BUED
5, AWML A VE—0FEVEAHE (2020
EFTICENIO3BRLUL) BT TITEDLNRT
BY., AW AV F—EANDEROIEL W
LR EATYSE, TDO KL VIZBW
Tk, AR ALV —BADZDDERAD
i K HWAE R B AR A k&
FTA5ILANF -7 b (Energiewende) (ZAME
AU REDBDELTEZF LTS EEZ LN,

KA Tlid 1990 SE0 B G (EFL) OK



AR 3L F — BOROZE L HIRIZ 551 % 100 % HHEATRES 3 L F — DY

40%

35%

20%

- 15%

- 10%

400000
o
350000 |
Ny
300000 —— /S TR / 30%
= 250000 +—— — 7] 25%
% ]
Eﬁl 200000 +——
e ——RELLE
# 150000 /
100000 M
50000
0 |
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

- 5%

- 0%

81 A VOB AV F —ERDEAIRN
(1 : AGEB - BDEW F0%E X ) 1E5k)

VAT X o THERE LAV TR T T FIT Hl
JEREALTze D%, 2000 5FEOFENfET &
VE = (EEG) ~OKRYIEIZ L o T, AT
BT AN T —OMEPENTLICI A IR—ZAD
BN % g 7z13h, g asa A MAH
BT ERP LSS 2 AL EA S
. BT AV F — OB RIS 58
bEYIATE N, Tk, 2004 FFEOYIETHIL
filitg 2 il L. KEtsE LR EoBARE &I
WL Twb,

HEAOWEHE —HREOFROEELH Y. M4
VT 20224 F CORBFEFRZTE L2 & 22T,
2011 4E 7 12 EEG ZE0dabE2frbihe (2012 48
1 AHfr) o ok, BT D S HA§E
IANF—DFEEOHEL 2020 4 F T2 35%
Dl k. 2030 4 F T2 50% L k. 2040 4 F TIC
65%LLE, 2050 4E F TIZ80% UL EEED BN
72 FA 21d. 2050 4F &) B 2 R % 4]
PFFZANIILOTE Y, 2010 FEI12kE L [
AVF—HAREE] W 2T INLDHE
DIED LN TV 5D, [FHRFIZHER, SO SN T
72 FIT fl DAL O BT COBEERT S W

EICED HN7ze 2011 4EDOIETIE, HHUHi#%
IZOWVTHHA BUEIDTONLTEY, N~
AN WTII BBV LR E 2 ). MU
DWTIZEPUIAE & EFshi, BHEED
BIIA% D B BRI ERFEA 1% H 5 1.5%
WHIE RIF S hzens, R EBUiE 25 ] &
EFshnTws, KEBIZOWTIE, ERZAR
23300 5 kW RJE & %2 5 X 912, RiEORME
EHOMIMEIZN U THEEEITE RIS 544
ADVAKMIEA SN D, X512, 201242
1. 2020 4 F TIEKBEREOEMEA B
250 ~ 350 J5 kW & L. RFEDE AR 5200 J7
kW & 7% B CRB G0 % FIT 2% T
&L CRIBICYIE SNz R. 2013 40 KB
D4 [HE A1 300 T3 kW A2 & KIEICIRA L
2 (M9 512, 2014 4E12 b KR 2 H EEYE
Miibh, TNETOFITHEOSLRZRMS L.
FEFEHEE S WHICWGE T 5 FIP il £ AL
TENOBITPEA TS, TNE THHIET
A %D T E IR RO HEIER DS A D
KhbZLIFEINSG,

45



<FEEEsC>

9000 45000

o] =5

SEOREMBRE (&)

8000 RAIEFINEA 1 40000

KAy

(@] E3)

7000 |- M) P T—— 1 35000

ENEHOFHENBAA= 21— | BEEE - REFIT
6000 | 4 30000
f—
2 = —
S 5000 | BRIALF—% 1 25000 Z
i [BRzR L E—%EEQEA] |EEq)HE B
il (R
2K 4000 | E 4 20000 iy
e i
e [:] BHOEER o
L 5 i

1 3000 [EROEZRAPVADRY] PYRENTEY 15000

2000 -1 10000

Ry

(&)

1000 | 4 5000

92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

9 HAL M4 Y OXREIEIEEOET AR LK
(W« &HET— % & ) 1ER)

3. BROBEREI XIL¥X—B3K
3.1 HADOF AT V¥ — 8 A H R

2014 4F 4 FICHEEIE SN2 HARBUFO#H L
VO[T ROV F —JEARGHE ] 13, 2010 RICHOE
N72b DA32011 4E 3 H O 55— E I ik DLk
12 2 4E DL N B ik T o R I R i R
ERCHABEIN, BOZAINVF—BOROIEAR L 7
LETHTH Do L L HAETRLAVF—IX.[H
UPOEREREEL RV EF -] LB SN,
(2013 4FEH 5 3 AFEFERE, WA Z AR L T
&, TOBIEMWICHE] LERINTVDE D
oD, FREYENZEY 3 YREEZBTONTE
59, HEBN AT R L X —HEOEARMN A S5t
I EOLPTIET o Tz, 2014 EEDE
R Tl BT IRBOREREA Y O 24k B,
EABRB O SEM EIEL TV A2, K
kThhE, BERRV A7 BWAE %o 2ET )
SIS TIALABRBANOERAFEE TS 2 &
MBI AN F—ZebE Ed, [REEENEED &

46

THEELED, B NREL [EELN—A0—
FEE] & L. MERE G e btk [E
R A MPMEHECEB D D% ] LW RESE—
FRFR 2B E 2T ENLANIR » 720 O R
BT LR oTWb, TOH LW [T R LF—4
AREFE ] TiE. DIFRE KRR A7 B REE
2L RoLFETIREBEKGELTB Y, LABRE
NORIEPE & R 2K S & 2 AR 7 = A
F—ghFA - BT AV F B & e B
P9 BAWREZ AV F—BOEAXFM & 3% > Tw
BWIENPKRELRETH S,
HARSRIZBOCTIEFAETRET AL F— DA
HEEDSZ O LT )b F —JARFHH < b B
EOOLNTBELY, TNTFTOILRILF—IER
R TR S N7k % 92 Rl 2 ki 0E A % H
By EanTwiz, Daio = fov ¥ — ARG
(2010 4F) CTRENIHAENREIAVF—I2LS
HAZEKROHERO HEEZ 2020 FIZE&HKERED
13.5% (1,414 kWh). 2030 4E 121359 2 % (2,140
£ kWh) & ShTwiz, 2Ok, 201541 A%



THAETRET 3L X —BGEOZSE S R IZ I 1) 5 100% FHETTRET 3L £ — A DJEY

LR OMA IR AV F -k R A v
F—THA B LNERESTHEESN 201647 A
RSN TR AV F—FhREL | T,
FHEWREL AL F— 0B A HEL 2030 FFI02%
HE D 22 ~24% (~# 2500 f& kWh) & LT
Wb, LA L. ZOEANBEOKIEZ, M2 IR
L= E oA HEE L x5 & h kDL,
3.11 #0 A ARE N ORI R AT LT BB T
DORMZE T T WD LIZF 2% FFiC
JE TS E R K7 & OEB R O FATRET )L
F—DEARDVBIRHEANO [Hhin e %k
SN Cw b, WEH—EBEFROZER
FIRBAN ORI AR, FHAEWHEEZ AL F—~D
WfF L B RA~DL L OFLY H A, ] 58 A% B L]
BRI X B KB ET S OBIKE EOFEEE B
FANE, AARICBWTD 2030 4E12h %L &
40% %2 5 LD HWEABEOKEIRD LI
Twh,
TAEWNRIANVE—OEAREZZD512H
7o TE RN 2RO Y a VP EEL 25,
E o AV F—JERGIW CTld, FROZ AL F—
DEY a3 VIFIFEALREN TV RV, JFHED
HRRF) X7 WO LA RN AT 24K
FLTVDL I AN F—ZREOME, Z L T
N ZEEBMEE % 2 UL, BRIIICARER 2
BT ANF—%ED, 2050 SEEHOFA T
VF—DEHEELTI00% % HigEdT 22V 3
VICHETAZ ENEETH DL, £ LT, 20304
DOFENRELANF—DBAHEIZOWTD, A
BEAHHOBPERS Y Vg IZEIS Ny 7 X v R
T4 VTICEDVTRESNSLZ EPRDLNT
W5, BENGO D4 v 77—~ CAN-Japan T
. AMEEBHEE S LT 2030 4E F TICIRERR
A% 40% ~ 50 % HI (1990 4EH) §562 &
ZRDTBY, BATEIALVF—-ICL2H%ER
DE AT 2030 41212 45% £ 72 B 10, T i,
EHN OB NGO (WWF ¥ x /8y, &fEr v b
7—2., CASA, ISEP 2 &) 2 ESLTw5 ¥
FV) -7 EARETH S, REEOMR &
THHhA RuiREGER T 2 -HAETED AV

F—IZ X D RERMOBAWEELEY )+ 2 A%
LTWa, CORDEMD Y F ) F TIEREED
TRV F— ARG & [FKHEFZAS, WAL T T
F Tlid. 2030 4EIC BT BAEMFERRZ 3,237 14
KkWh& LTBY), e lREFHLXLVD
F1IKkWh & L6, #I6530% % B2 5
Ehp D,

3.2 N O PR 3OV F —BOROBUR & 08

FAENREI AV —-CRELZEROEE % [
EMETEISE (HDHVIEERESM) WEHWIR
% FIT #llE13. 2015 SERFHAOERE T, A4 v %
&35 100 L Eo R o E 4 Ll THEA S
NTHEH, HATD 2012 F0E LGS 3
EPFB L. ZOREREREDVHA LG Lok
FIIENTETCW D, FICHARTIE, 28IEA
AT KFE LI E A, 2013 4E R T TIZRIAESE
T3 L. BAECEARIIH 1400 /7 kW 12
FEL72AN 2014 4EREICIE S SIC—4ER T 900 5
KW F2 8 A X T, 2014 4F ¥ K 12134 2400
TEWISEL TV 5, KEEEHEEOFERBEART
. RENCKR SRS ML E 2 0 AEMOREHE
AR RET A OV F — 2R TR 4 RTIHEL T
W, ZofE, K10 0L B ) KR KII5E
BEGOEHETERI AL —I12X 5 2014 EED
EMFEERIT, ORENOLEEBROK 12.5% &
0. TOWNFTUL. KITAI8.2%. KBk 2.2%.
JiJ10.5%. Mk 0.2%. /KT 1.5%. N4+~
A 1.2% &> TWwb, —F T, KBptsm Ut
DOJRT), WE, IR T AFEE e L0
ARIEHFVHZ TBOT, e iR YT
57290, B AHFEOHEMPMALELRIRI E %2 -
T\wb, FITHIEEIC X 0 Bl S Wz F8 ki
D RFE R R EIE GO 7 — 713, K4 h
AENTIEH 2532014 FE 4 AP S GHRT AN F—
DERAEMN Y = 744 b9 2BV THIITHA 5
ICAREND X IR, BERICDOVTIZEN
EROBTHBEIRALERE (BRI A LVE—)T)
R ETAREINHRD TV B AR AL F—
DOAEFTIEMG LT ABNCI1EE  OFED D 5,

47



<HEHfdnse>

FHRENKD

HAERDHEEE(20145F )

INAF 7 A

6.2% kA 1.5%

f,,f/’/’—zz%

HhEL
0.2%

()
0.5%
ABEH

10 : HAREMOEHFEEROEIG (2014 1)
(i« R OV F — P E AR AR 72 & X 0 1ER)

FIT #lEERIE2 5 2015 45 3 HK F CoOFAN
BB AV F —FERMOFHOEMAE X K
11 ISR T & 9 ISk i% & T 8700 J7 kW (BAT#
ESGEEET) BBALE. TORH 94% 13K
HHEBEEZ->TWD (B 51%HHJI 1000kW LA
LDATY—F =), EIIFEEITH 230 T kW,
INA K= AFEEITH 200 J7 kW Sk sl g S h
TWaHs HUNKTIZEEIZH 66 5 kW, HizgE
BIIHWTHEWIZE T > TWw5b, B2yt cidis
B AT D RAIIFEBEOREN 2 RKAIE, ¥
TIZ 520 71T kW DL L oSS EEMASTH E 217 -
TWAERET Y2 A Y Tl & OEH, LA
D=7, HENEEEE. BIREOE
% EOMEE BFFEIRI L TOL BENRDH Do N
4 F T AFRIZOWTIE, FkeTgEMEICHIE L 22
TSR D % 52 53 X0 8 1E BB D B 038 A FHI, 2k
% ED T AVF =DM EARETDH
D, WEFERLFUNRIIEEICOVTIE, HET
DEBILHR H IR AR R K FIME 2 & O OFEF
RENHEE o Twh, FHICEMEEEN
MDD B 21% 2 72 K 1880 75 kW 2%

48

20154 3 AR CICEBRICHEIRZFBL TS
A C ORI A 5 i L W CORHIEICE
T3 EZR M &0 5 L 2750 H kW %2 %,
iR A IR L T A RERE (BITREs 2 E )
DRI 84% HIKFEHTH D %D 13 10% AR 1. 5%
DWNAF R AL o T,

Z DAL DRI & B 2L O NP
LTHhbE, 1208 T L) ICEDEHOHT,
TN TIEBATRE % & T3 TITH 2000 J5
kW DSMEE S nTwb, T IINE R
HY 5 EFEEBRM (2012 FRERR L) OF®IC
PCR L. EM o KES (2013 FEEFEEK) O
120% ICH4 3 5, S ORRICIRKE T O 100% %
B BHEVHRTRIMZEEI TbNTWAEIE
e LC, HILEHNTHLEEEBMOM 80% I
FELTWD (RKEHIDORH 100%) —H T, &
NFEEHFR LT 2 WH e, B Cldik
BHD 20 ~ 40%FREICE T - TH Y, &AL
TR TR S NEE S BIREZ T TV EHK
HARBIOHFEHAL W) JLIRTHRD & ikiiae
TEOEFIMKREID 50%EEE 2D, Ll



AR 3L F — BOROZE L HIRIZ 551 % 100 % HHEATRES 3 L F — DY

12,000
_ SR
E EVIRS i)
g 10.000 T gd IR A TO00KW R i)
0¥ B Pohakchiroookwih £)
¥ sooo - BED2OkWEEY 0000 o
£ o KRS (1000kw L)
i B KPS ¥ (1000kwW i)
#6000 —wAEER(TORWE )
(2] P
I
%000
i)
ﬁ,:ﬁ 2,000 -
[
0 -
R L L L L L R L R R ¥y
§E%ﬁgfﬁﬁﬁﬁgﬁgﬁﬁﬁﬁEESEE?EEE%ESEEEEE?EEE%
— o — — t@ e
20124 20134 20144 201546 %
oG BRI ”
PERL: BB T L — BB SERR(1SEP)
[X 11 : [ E A B ORI 0 @i g D B XL OSE AR (2015 4E 6 HEK)
(AT BIRZ ANV F =TT — 5 X0 EFER)
. 6000 — TR 300%
I-% —
i 5,000 s 5] - 250%
& — )
% 4,000 S (10kwWEL_E) Pl
" A (L0kW )
mo 000 e RESEILE r 150%
% ——RRENIEE
‘ 2,000 - 100%
=
™
1,000 | - 50%
o | = 0%
e I
3 &-5@

12 IR o FIT HIBEIC & 0 Befiidod S mzikefiizi e (2015 4F 6 JIoK, BATRES 25T

(i IR AV F—)7 7 — 7 8 L) FEFER)

)

13 12789 X 912 FIT #1280 2 BATIE &
NI & B 7B PG L 7238 i o 7%
BABNSHOENBITEI L TABE, ok

Hbo TN HARILIETIE, 20%HE, BH
AR TIE, 14%FE & S LIV L)V £
b

LEALEOFHWIMNENTHRKELID 30%
BEICEF->TBY, HILBEHITIE20%FHET

49



<FEEEsC>

2,000

1,500

40%
AT

i Eh
— P \7KH
— FH

1,000

S (10kwW L E)
HEBH(10kWE )

—— R R E

—— TN E

g

e [FEE B RS

ATHE FEAFRF RFBFZEAkw]

213 : Hg oo FIT SIS & 0 iz L T 2kl m (2015 4E 6 AR, BITES 2 &)
(HFr - IR AV F 77— 7 55 X ) /ER)

4. 100%BAETFRELI XIL¥ —HIFEADEE
4.1 5 100% HA: TR A L 5 — Huis

KBB4V F — L RBEO R & 7
% CHAE R ROV X — OB 28 A H A A
W SN, FITHlE LR EOFATEET 2L ¥ —
BATIROBERDHAT SN T WD, ZOHTH
IZBWTHATRET A VX —0E AHE4% 100%
129 % L& HIBT I MADMMN & A
TWhe, FAYTIE, oy ENIZH LR
AIVF —FH A ge T (IdE) »FBR L % - T,
deENet &IFIEN B Ay b —2 L LTiFoTW
5 [100% FHAWRET AL —Hll] Yud s
MZBWT, FA VENOK: 4 2% [100%
FAETRET A VX =] & UCEMI - R LT
Wb, Zo7uayzr boHMIE, Bl I 2
ZTAPNIANF-FEEHETRIAVEF—T
)2z HETZ L2 R—-1bT52LETH
5o 100% FFATRET AN F—HilkD~ v 7%k
L. AL AET 200K % EAERE
L. Q¥ T4 v 7R & CTic % 7 o
v ERRMEL TS, 2D 100% FHA W EET AL
F—HlEo7a Y s MIIE R A v #ILOIHEREE
% (BMU) &5 (UBA) 2z LT &
EMLEN R ITToTETWD,

50

2D FA Y TO 100% FAETREL A OV F — ik
ORI L LCiE, BHRATFEICLHD L H
AEMHET AV T —DEA 21Tk <. FAEHE
IANVE—=DRT V¥ v )VOIERIRI R E A B 1%
ORGERDL, MR AZEO S, HgFE O FRA ]
BT AN F—dEOFMR ENH L, Mg LT
b HLH 2 B FE RO AL 721 Tl e < o
M OEGRR LI A &L 2 mHIC X 5
WHHMADRGE LTS, b 100%FHE
WHET A NVF - e L TOERBZTTIEARL,
100% AT B AN F — % HEB T 5700 B
R HRBRBT AL S 2 i 72 Ehk 4 22 T — < TRF
filiz LCTw5 &) 5 58ash 5. 2015 4F 10 H 3L
1Ty 89 @ 100 % FFA T fig = % )V F — Ml 58
@ 100 % FA W HE T A OV ¥ —Hafi i Z LT 3
? 100 % L] = A OV ¥ —#Fili THEF 150
[100% FHAETW AT 2V ¥ — i | 253 3T
W50, ZhiE P4 YENOEREOK 3E, A
FO# SENAHNUT 2, DY A Z KN (EU)
ZEANEB L, “100% RES Communities” & L
T 100% T4 BB T 4 )L 3 — HuJ o0 274 R0 3858 A%
fThbhTwab,

IHS A YR TOR D #MAZET A2 T,
100% FHAWRE T AV F—Hilgo v v 7 —271t
b TWb, WES v EIIZBWT 100% F



THAETRET 3L X —BGEOZSE S R IZ I 1) 5 100% FHETTRET 3L £ — A DJEY

AEMHET ROV X — MU BT 2 SRS R S
800 A% 8 2 5 KD BFRE LW H 2L £ o
T2, Zo&E@EPICHMESNZ 2014 D
ERE v ¥ a Tl 100%FET T &L F—
HHF v =2 L EEER RN D 100 % F
ETRET AV F— IO REXL B b, &
B0 100% FAEZ ALV - Y 3 ¥ b#N
ENTW5DH, 2015 EI2IE, & S EBSEE % 17
Y& LTIR LTRSS, 100% HAZ AL
F—% HIF T K HIBOHEMIRL G RV AV ET
WEHEL, ZNZhoHORHA RN 5 L
12, 100% AL AN F—% B8ORS, ~
FRRE IO W THEmAITh N7z, 100% HAT
AINF = EHIET AT T ONY 7 ==K
EoY 79y Aa, FEEIZ100% BRI AV
F—HIHTHSH A VDFAFT) 2y s ikl
LT, HAD SR ERAR BT T o L iihg O
DA EDHNE NSz FFICHE SNz —
7 a7 TIE. 100% BT AV F—Hidgo 12
OFHEEHE O FF 7 MRP 1oV T, ZONE
LU NI S L SO FE OB 4 &
AR E 22 o 720

[100% HATRET A LEF—IHREy v r—1 ]
&, WFC (World Future Council (A : K
AV Ny TVy) BEEREOL®, HRPD
HMRPEME L EVEBEFN ALY PT - %
BELTw2 2, TR ALVTF -2 LT
100% AT RET AV F— 2 EK T 5 2 & AT
HFOBIESTH D, WEETHLEWVHI T EERT I
T, MAIET AR OFATEZ AV F -k %
RO, MR Ay P =2 EBEELLSELT
Wk, LT, TTRE L DETHERE BUT
W5 100% AT RET 2L X — DK 2 Fifl 2k &
i UCu b L. BT 5 2 LT AL A i
THIELEDELTWS, TO—oD7aV s
FELT, A 2704 (Ffew sz iy HEH) &
HFCToFE 100% FAiET AV X —HR1 - b
WAy b7 —2% TiE, 100%FHAETHET &V
F— % Hig 9 F o510 R & s 25 Y 2
Fv M= ZREET A E2HIEL, RO X

0% OFHRHIEABINT 5 2 EAfFESh T
Wb, 2015412 HIZ7 9 v ZAD %) THIME S
7z COP21 (SMBZE By #4240 55 21 Inl i 49 [
Rk 1TBWTH [ E] OFIREWITLT
100% FAE T HET AV F —OFEBUZIT 7284 7%
A2 TFITVRREINL LD, A FAXV
E LT [100% HART AV F—% HIETH &
WA v AF—=V] #BELTEBY 2, 752D
WY ZWRD, W FFTONY =)=, AT z—F
YOTNVEN, BEOF Y B%E 100% HK
IANVF—ZHIETLWHIEFZ L#HTOHEE
HLTVE—LE LTV,

100% AR A LVEF—IHO O ED>DH
BleE LT Ay VTN T+ VT N—2
> (Wolfhagen) & w9 A I113,500 A o H]
T3, 2008 4EICELIC DWW T 20154 % TS
100% HARTZ AV F—Z2 HiET &) HIEA R
L. oA F—>n1 (SWW : StadtWerke
Wolfhagen) 5% OFEBUZIIT72IY A %17 -
TH7o 2014 £ 124k )BT (15 2 T kW)
RERLAZEICIDEEE B EMOBEIRD
NG AT 100% FHAETRED AV F — % #E/ % L
TWwb, TOIZFRNVF—=RHIEIHTH 75%, T 4
V¥ — A BEG 28256% % Hi s L Cili K28
ISR ICSIM LT\ b, TRV F— N84T
OREMETNAFELTEBY, ThETOL%EE
DT2HEkWIEWKEGEHELEAL TS, £
DIBLIHEKWDRXF Y —F5 =055 %24 L,
HEEHREIT > TWd, M BROBFRME
WA B 2MW 2 5 ADINA F H A F8 8 Jili ik
HY. HEELILTEEANOBMAG DT> T 5o
FTIHR T0% DESE EBFICHHTE TV B
100% % Hif L CHRE 2 BN OLB)IBHRE S
5 DR (FY FLAKRYR) OFEITEREDIT-
TWwWhs

EHT. FA Y TIEE S OHEHH 100 % Ff
AMELANVF—DOBEKRZ T TICHAHL TV,
Vr—F BRSO ROV F —RNF T
FAEMREIALE— 100%DEXAE F A Y EHNT
Witz LTBY), KWHTHEI2rA"roT A

51



<FEEEsC>

VF =281 (SWM) T3, 2025 4FE F TIZHN
WS A RS E 100% AT 2 L F— & §
HZexHIBLTWA,

4.2 N0 100% FETREZ A V¥ —E Y g ¥

HAENTH, 81155 3ENF KL, HA
DD H O HiIEAY 100 % F AW fE = 4 L F —
FHRLEILOD TS, 201441 A 31 HIZHE
BERTHEShZ (2322540 87 —FES
#2014 in WE] 7 12BWT, Lito [100%
TR AVF T Fr o= 11250,
2040 £ £ TICHATRET AL F— 100% % HiE
FTLEWVIEY g YEPEL TV SMEERAE G
fili & 7z

ST ER LA 2009 4E1C [WEWE 5
CLEAIETT v WTHRE - fiFREE S~
T SRR ISR E L TB Y. HAETET R
F— DY FAIZDOWT 2011 4E 3 HIZ [
BEEATRI AV —HEEE Y a V] 2KE L7
LA LZOEBISELIEAEL, MERICBIT2
AT HE T R L — 8 AEOR b E PG % B F 2
72 ONEZALL 72 BEEHZD 20114 6 HI
WA S NT2BOF O W H AR KR KEHE RSO
[EHAORE ~BBOFOHLE~] LFHEWEE
IANVF=~ORYHAL LT HEEIIH725 T,
B hEETkbh R8I T 5729, 4
WHET AV F—WEEEORPIIEZETH L | &
LCTWwb, T/, MEBERISED [HREBREMYE
Tar]iZBwTh [FEFHIUEFE L Ewia g
HiEd. €07z, FEWIED AL F— 2 REW
WCHERE ] 5 & L. 2011 4E 12 HIRZED [HE
VARELENE ] NCTH [HAETRRT A VT —DEA,
WIFEH I s O %A, BEEEE O SCIRFH I Mo
WHEAE | 2R &N, SIS X BTEHAI & #
BIC TR R et S0 FEB 2N B & Lz, TD
#%. 20124 3 12 [ ERTAET R A V¥ —
Y Y a v (&EHD] (BUF THEEE Y 3 )
AR SN, BAHEO RE L& Thh,

COXHICHEBRICB L HAETRED AL F—
BABSRIZERBICRERNEE R, 22T

52

BELZOEF, ERW ORI TH > 72 B
BOE] L)z, BREIE [HEEECE ]
EVI)PEREDTR LMK I NIZE W) T L TH b,
o T, MBIIIHBIT 2 HAREL AL F—EA
FEAEIZ B W TITHALIC Z o A mBn & Zhic &
LEREMBRMPDOAZZEETZOTIE R, 2
DI & B RRHIRM ORI M2 Z BT 5 2 L8
PR o5TW5h,

HERE Y Y 3 »Tlid 2011 4EH 5 2020 £ F TO
WM oOFmEZ o TEN. ZOERYRIEKZ T
W72 201834 2 AKED [FATREL F L ¥ —24
Wirowrsvarrsy UF I[72varr
5 )] 2 Tix, 2020 4 HEE % 5L IC 2015 48
FCTOMMEOBARWHERZ LD TWD, it
T a yTORMRWRENE NI 2020 4 F TEN,
AR ROV F —E A HEIZ DWW Tid 2030 4E &
TOEAWBAEITREN TS, 512, JEEY
Y a v CiE 2040 SEEHE HALICHEBERN O T 2L
F—FEED 100% U LIS T L0V F—%
FAETREZ AV —CAEANTEEZHETELT
BY. HAREMNIZBWTHEFIR L XL THD T
FAETREIAVE— 100% % HIgT HBKE 25
o2 PRSI S TG 29,

4.3 EIN D 100% T34 1 fE T %OV ¥ — Hb

FHEWHE T A OV 3 — O AIRDL % #R BT IRl
WAl 7 & OISR 2 &£ T XD RE
GEETHATRED AV F — 245G L T 2 s
ZRML, HETEDRAVF—ICX ) FEET kR
o2 FFR ISP D R LT KRBTSR 5T
Who [kiiiiiifse s ] (TRREARMER &
BT AV ¥ —BORWIERT (ISEP) o JkEIN%E)
TIE 2007 4E 20 S AR HAEN O #8050 1
AR AL F — R OBUR LR ZHI ST L
T2 30, Ml B 2 AR AV F — 0
BN ZOHIBOFH T REEOIREEL LTHRT
HY . ZOWROFHEIIE U TREERIAT,
KA W N F T AR EDRA RPRAETEL
ANVF =2 LR ZRE L L TRl 5 2
XD, IR TRIFNZIEEZ E TR S



THAETRET 3L X —BGEOZSE S R IZ I 1) 5 100% FHETTRET 3L £ — A DJEY

N o 72 Z OHIROFHGE B % 5Pl § 2 2 &
AUHEE LTWwW5, 2015 4 3 gk sk
FeHhiy 2014 FEEMGESE ] 12X D, BRI O
ATRET R OV F — DO AGEIA D S L IR O &
ARBHIENTELW,

HRBEHFIRRNC AL & K14 1TR"FT LB D 2014
4E 3 H KM 5 CHERT L 72 2013 45 FE o 3 ) o 7
AETHEL AV F — Ol 6. KR, B,
HINEBXOERED 4 1BC, RAE (RE, £5)
BXOBKKERMOBFEL KL 24
WHEZ AV F— G OE AL 20% 22 T b,
RIS O . K I TII MBS AT
KELEEE 5D, AR TIZBEIEE /MK
FKEIIMATRNEBEOHEG LR B>THBY,
KEFROBE 2 E LTI RENS W &
Boh b, ZOHRTHEERIT FFATREL AL F—
(KRB ZEL) X ARBEROEGFRAE
HBMOBHEEEOH 15.T% TEMIZH Y, &
DOWERIZ T% 2V K38E (77175 kW DUF).,
K ERIIA 3% T oL % oTWh, /2. &
N Bx bz T AV F— TR B FAET
BB AV F -0 E 25 14 T10% 2 e
ZoTHBY., WEED 10.8% L ko> Twh, &
EIIZE K LT b KEBEDIAHS, R B &0
HEFIH R ARE N A F < 2 QBFIH ASE H L T
bhiTwbd, 512, £EO 57 OWHIHIZE W
T FAWHET AV F— G0 %425 100% 2L -

o TWh LRI EN TS, E51289 D1l
M CIXENFEISH LT 100% %82 28450
AWML A VF -G ShTws L ifEElsh
T,

Bl Z1E, ATFRERITCE, B KEte e
D RODLA] N FARKD B EDOHD
B R B - XLERTFVE T A0
CHL ZAENLT, HIRT AV F — 0 AT
BICHUD FLA TE TV D, 1999 41213 [5 &%Ny
FzAVF—FTF] 247w, WNEEZIILO,
KEGHE, REXLVy b lonNf F< A%
VF — A M OHED L VITRFHEL L
THEALTWD, BT EHRICHEIARERD
JEE 3 HEAEA L, REFEZOEE 12 L&
T 275 2200kW HSi%iE S kR N4 F
TAIRNF =R EefAGbE CHAETRET A
VF—100% DA LI L TV b, 100%FFE
e AV F—% HIgTRBRATIE, 42001
WTA; (FHASTI, FHRNT, MREAT, JHNA) CRA
TR AL F—OFEHIEEEVBIFED 100%
ATV D RIS, PHBEOKFRE (3
HEW Kiil) FTEONEToO0HIA (LA
W, ZETACHT, BAFIAS &80 < 100% % W2 C
Wb, TNOLOMIBTIETTICHE SN TS
BT, INRNBEERLEIFEEOFEI THES
. HUISAMC AR A L X — 0B 2 L
TWwa,

40%
35%

0%

30% ||

25% 1o ]
20% -
15% -
10% -
59% |

B/NAATR

o/KA
m i Eh

BRAA

72
A
]

mPNEP

o s 7 |

14 : HRGERF R OFHET e 4OV ¥ — %G (2

GRS 7 LR ey

N o

N

o

13 4B DR E ) = 0 HER])
X0 fEk)

53



<FEEEsC>

—J5. WEERRe KBRIF 22 L R#RICld, = v
F—ZKBEIIHBEL WA, KBEBIEERLK
B FIHD D HREEATHEICHEDLST, 2
DOFENEZ AL F—MHGOHE G2 1% T &I
WIS v, —J7, #lTEICB W THAETED
VW — DR OEGE BT 720121, FAEE
IRV F =S E T AT BE 2 Mg & HR T &
OHHEED 4 A THRE ST b,

Z DI A F =G ORI TR, SER O
AMBEZANVF - i s ZoEo f
F—FEEZEMICE L CHELz LT3
B ZOMBOTFANFEL AN F —DEART
Yy R, BAOBBER Y Y g vk EIEEH
LTwiwv, —J, KA D 100% 4] fE =
FOVF—HIRRP R F v v R—  TOFMiFET
& FOMIRO BRI 2 HEHRPREA D7
DOHEARG W (RAY—=TFY) ONEREES
FIIZFHE L TW b 3 T2 100% AT e A
NVE—ZEBLTWAHIRZITTIER L, &bl
H3HE I 100 % FFAETT BT A L F — Hugi o SEHLIC
T TR HATVUSZ EREMILE) E LT
VA D L, ORENIZBWTDL, Ch
5OFMITEZIY A, 100% FET T &L
¥ — I FEBUCIANT TR Y # T H G
RMIRE I L, TR L T AA SR L %
AbNb,

4.4 100% FHE A HE T A )L F — HdRIZ 1) F 7= 38

100% FA T RE T A OV F —HUIR O FEBLZ, S5
EEBORE L COEEMNZTCld s, ik
DHMEVWHIHTLEETH S, Lol BIRT
FHARENOFATRED AV F -G IR 2
WTHoTH T AT — DM KIS % Hidg )
WARAF L CB D . MRS O H LA 2 — 1S
ToTWh, MWIERTH 5 FHAETNIEL AL T —
RIS FEARE o TR L, I THEL T A
VE—DOETEWH 2 EXTE, PofHhflifEo
HHIANF—L L MG TR, #
OREFRIEITELN R b oTid R L. BYMICK
MRFEFCTZIHRINDLIDELERZEITTH L, &

54

OBEN S, HIRICBWTHBRR YR EDE
KA 100% FAETREL AV —D RN 2 B %
B L. Mo AV F—Eok L I Z0EHD
ODOKRARFE (RAY—TFV) BEETHZ
EDFL B BH, WEBOBERE (ATF—2FK)
F—) PFELTEANZ T Y =7 PRHEL
LTt 0o0RBEI WA EEE 25,
oY Tk, WIFEARTO AMBER, o]
0. FECDORF -4, FHEFEROBK. 4RIA
F— L% LA BIESED Y. EO0DEAK
1l % [ R HRE UL 3 & OV R SRR e E 2 & D)
Lo DRSS 202D 5,

100 % FHAE T BE T A OV 3 — 121V 72 s 5 4D
FiZonT, WBRFHAETEL VXY
Va ORIV FOREERETL T
Wb, FO7DIT, FAETREL AV — IS E ik
DEAYF)FIZONWTINE TOEAERHR
HEEIZHE DWW TER L. 2040 £ £ TOLERE
4 D IR S O BN & AT - 72 %2 Z DGR,
X 15 127”3738 1) P& B o MR i s 13
R RN R) RATEN B 25, FESFITH A~
L 1HRBRETH Y., HEBER OB E
ED D7D, Mo SR TEA A
957200 Tldi . &zt o b oz higo s
S PDOFRE (X —H—LRBEZR E) THY
W) HEELELLTCOEDDUEND D, —H,
FEHE B RS O M REH R S L. BEE BRI
THREOREREHIIR Y, ZORFITEMMIC
VD MBS RN DA, T D72 DML T DR
72 ARG P O — N~ v 7OREZHIHIZ. 10
FEREORMTHEMZ T 2LEBH L, Lo T
HERIED O REA T TORBEM T TIER
v 20 BRI O RN 2 HEEEERICBWT
I FECOHESRIMICHEE I NS Z &8
HETH Y., HISREHRIC AL Lo@EH S
HZlhbhrolz,

5. bW

100% FAET R 2 L F— HIIB O EH D 729,



THAETRET 3L X —BGEOZSE S R IZ I 1) 5 100% FHETTRET 3L £ — A DJEY

BEXEERE
DR & R

2500
£ 2000
]
% 1500
=
2
X 1000
#E
A
-
~__nmph
< un ~
S 3 S
N N o~

2012
2013 1
2016
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027

R

2028

2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

X 15 :

TEBELEAEN R AL F —HEHE U Y 3 12D AR IE O HUSRE R RO R

(Mo B4 32

ARIEHNZ T AV F —inif 2 kb 5 1213, B LS
DOFIIZBOTOREAFLETH ). Bl 2 138G
P FA T ROV F — OB A DTN IZATH
NDUEND L. PEIMIZIZ. =2 VvF—FIH
OB S OF AR O Kl L, Byt
By KBy AT LADOFRMED LB D,

R EN SR T A ERRE M & LTy 2020 4R LA
B IR A % Pesd B COP21 (G528 Bt
Z8955 21 MR E &) A%2015 4 11 H 30 H
Mo (77 Y R) CTHES Iz, ZHEMICE
L WRHBOR, ZIML724To 195 7 EIZ
X0 [ E] BEEIT SN FEDSHH
N4 EEDE H RS (INDCs) &5 LT
b MR S Ay AR o & - 2°C AR L
ZAHTERFTERV, SO HEARNED 1.5C
ZHET L) BRI BEIIZRMN 2 [
FAb] [100% FAEWEEL AL F— ]| OFEBIZLD
R EARTH SR EYEE TICALNE CO2 %2
EOMBRREFTAOPH R AR 2 { ¥ gD
FAHLENRH D, TTICIHE > TS HATIED
IV F—DBWE & HACORKIE K, it
RLEHNO [BiRFE] gz RE gL e
o THBY, MWIRLATHISBIT S 100% HATHE
I AN F =D R P ADT TIZMHEE - T
Who TANF—KREHELED ORI AL F—
HENERRICYIET S RS, KEOLH

PRBHIARAE L 72 = AV F — O fiieiEE 2 6. KW
MIZ1E 100% FRAETT g A L F— 12K HIg 2 & 8
WL T BEND L Z & DSERRI IR S UG
HTW5b,

1 EFDHREHS (2014) [HR A B KM
H5H5-6[ FRbt i RE RS2 FEH T H T AN F—
VAT AANOHLH | http//www.ccnejapan.
com/?page_id=3000

2)  KRBUFTH = 4V F -kl ik (2013) [RBUFTH
IANVF O F] p.53  http//www.pref.
osaka.jp/kannosomu/enekaigi/

3) EurObserv'ER (2011), “The state of
renewable energies in Europe, 11t
EurObserv'ER Report”

4) EU (2015) NREAP (National Renewable
Energy Action Plans) https://ec.europa.eu/
energy/en/topics/renewable-energy/national-
action-plans

5) EurObserv'ER (2014),“The statue of
renewable energies in Europe, edition 2014,
14th EurObserv'ER Report”
eurobserv-er.org/

6) EU (2015) “2030 framework for climate and

http://ec.europa.eu/clima/

http://www.

energy policies”
policies/2030/index_en.htm

7) REN21 (2015) http://www.ren21.net

8) REN21 (2015) [ HAAT AV F—Ht R HEH 2015]
http://www.ren21.net/gsr

55



<FEEEsC>

9) GWEC (Global Wind Energy Council) (2015)
http://www.gwec.net

10) FS-UNEP Collaborating Centre (2015),
“Global Trends in Renewable Energy
Investment 2015”

11) IRENA (2015), “Renewable Energy and Jobs
— Annual Review 2015”

12) Energy Balance Group, Germany (2015)
http://www.ag-energiebilanzen.de/

13) REN21 (2015) [ H#AZ AV ¥ — 5 3 2015]
http://www.ren21.net/gsr

14) FA v BEA - FETAVF -4 (2010), “The
Energy Concept”, http://www.germany.
info/contentblob/3043402/Daten/3903429/
BMUBMWi_Energy_Concept_DD.pdf

15) B & X EH, SR o262 [ K4 Yo
2012 AEFA M RET F L ¥ — | 2012 4E 6 )

16) CAN-Japan (2015) [#r L\ H A& 55 HEE~
DS (%ET)] http//www.can-japan.org/
advocacy/1795

17) BB (2015) [Pk 26 4B 2050 4F LT RE
IRV F — SO A OV — 3 T RE R AR R
METZatss b # ] ZZERAGI%E0T  http://
www.env.go.jp/earth/report/h27-01/

18) REN21 (2015), “Renewables 2015 Global
Status Report” http:/www.isep.or.jp/
library/7759

19) BT AN F—)T (2014), [ 5Eflliks B B
BEWMAEMNY = 7% 4 b ] http://www fit.
go.jp/statistics/public_sp.html

20) deENet (2014), [100 % F 2= n] fg & )L ¥ — il
18| http://100ee.deenet.org

21) FATHET AV ¥ — 100% I &7 (2015),

56

http://www.100-ee-kongress.de/

22) 100 % AWML AV F—MHRF v o R—
(2015), http://www.isep.or.jp/library/7459

23) WFC (2015), “Criteria for a Sustainable
Transformation towards ‘100% Renewable
Energy’: Starting an International Dialogue”
http://www.go100re.net/e-library/studies-
and-reports/

24) WFC (2014), [100 % #/E W fig = & L F — {it
5% v v =] "Global 100% RE" http:/
www.g0o100re.net

25) ICLEI/WFC (2015), “Global 100% RE Cities
and Regions Network” http://www.go100re.
net/global-100-cities-regions-network/

26) ICLEI (2015), ICLEI at COP21, http://www.
iclei.org/activities/cop21.html

27) ISEP (2014), [ 2 I 2 =7 4 /87 — E &
2014 in &k http://www.isep.or.jp/library/
4772

28) fEiEIL (2013) [FAEWRET &V F— KT O
T vary7T ] (2013)

29) 100 % H AW A VF—HHRF v v R —
> (2014) “Fukushima Prefecture — 100%
RE by 2040" http://go100re.net/properties/
fukushima/

30) Ak ft A A — A X — Y (2014) http/iwww.
sustainable-zone.org

31) AT igEs (2015) [kfediny 2014 4R EERR
HE ] http//www.isep.or.jp/library/7426

32) MJEEAE, Jorg Raupach-Sumiya (37, (2015)
(SR EATRT AL E - Y g VICH
O HIEARE RN R O R | BREIREVE - BURFER
2015 K%

RE BAE (w87 - eudt)
W5 NPO 5 NBREE T AV 3 — BORIF 58T



<HFERX>

HAROM G HIGHRICBIT 2 HAENREZ AVF—I120T 5
B $H A DOFAIR & 25 mE

Japanese municipalities’ policies on renewable energies
as they stand, and their needed changes

1 R ¢

Hidetoshi Yamashita
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Kohei Fujii

Abstract

Community powers are the main actors for locally initiated energy transition. In Japan, there are not
enough preconditions for establishing community powers. Municipalities are to have the role of preparing
the conditions for community powers. This study reveals the characteristics of those municipalities which
endorse community powers through the analysis of the questionnaire survey. That is, 1) the majority
of those municipalities are within the type of “environment concern” which install photovoltaics against
climate change, 2) the most active are those who are within the type of “regional economic contribution”
and 3) not so less municipalities are concerned about troubles on renewable energy facilities.

Keywords: Locally Initiated Energy Transition, Community Power, Survey on Japanese Municipalities’

Policies on Renewable Energies, Correspondence Analysis
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Regeneration of Rural Areas and Renewable Energy
through Self-Sufficiency and Autonomy

R 5 &

Shinji Yamamoto

Abstract

The decline of rural areas has much to do with the estranged relationship between the
city and the country due to modernization. After World War II, our country patched up the economy
by redistributing wealth with public works and tax grants to local governments and by movement to
part time farming with other work by subordinance of rural areas by large-scale city businesses. “Well-
balanced national development” was achieved. However, in the 2000s rural areas were impoverished by
the nation’s severe reduction of redistribution and the movement of employers overseas by globalization, is
threatening not just collapse of the community but management of local resources. In considering a future
sustainable society, local/rural areas, which have been able to sustainably produce over a long time in a
particular region, will actually be more important. Extinguishing the country just from the perspective of
short term rational economics is not a wise plan. The use of renewable energy could hold the potential for
new redistribution and alternative rural businesses, but systems including FIT are not suitable for these
purposes, and are more geared toward exporting profits to cities than contributing to rural promotion. To
improve this situation, supporting autonomous efforts from the rural side while strengthening economic
redistribution and changing systems is indispensible for developing sustainable communities.

Keywords: rural area, renewable Energy, self-Sufficiency, Autonomy, redistribution
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TRENDS AND DEVELOPMENTS OF Citizens'
Co-owned Renewable Energy Power Plants

= W B I
Yosuke Toyota

Abstract

Citizens’ Co-owned Renewable Energy Power Plants are community-based and cooperative
installation, and a desirable measure to promote renewable energy. The first Citizens Co-owned Renewable
Energy Power Plant was installed at Miyazaki in 1993. Then, next co-owned power plant was built at
Shiga in 1998, which triggered spreading out these kind of power plant all over Japan. These co-owned and
community-based power plants increased to more than 767 sites as of November 2015 and expected to be
more than 800 sites. These efforts expanded to different areas and developed into various projects to create
more suitable systems to the each community. In order to promote cooperative plants further, strategic
approach, expanding network, and social capital improvement are necessary.

Keywords: Co-owned Renewable Energy Power Plants, Renewable Energy, Feed-in-Tariffs, community-

based and cooperative installation
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Regional Value Added Analysis of Renewable Energies in Japan:
Verification and Application of Regional Value Added Modelling in Japan
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Toru Morotomi

Abstract

Municipalities and regional communities are embracing renewable energy not only for
environmental, but also for economic reasons aiming for the revitalization and development of local
economies. For example, municipalities are a main driver of the German energy transition to renewables
(“Energiewende”), are adopting emission reduction targets above federal standards, and are aiming for
regional economic effects. The Institute for Ecological Economy Research in Berlin has developed a local
value added calculation model for Germany by using value chain analysis. In this paper, we first explain
how we adopted this value chain approach to Japan. Secondly, we demonstrate how this Japanese model
has been verified through actual projects case studies. Thirdly, we apply this model to the renewable
energy project in lida city, Nagano prefecture that is a pioneer of “Local Energy Governance” and provide
a forecast for the effects until 2030. It is shown that renewable energy projects yield a higher value added
in the operating stage than in the investment stage. The largest part of value added is after-tax profits of
participating enterprises. If the enterprise is not located in the municipality, value added will be generated
outside the region. Local ownership through an increase of the local investment ratio is, therefore, the
most important factor for regional value added creation and regional sustainable development. Our
research proofs that this model is robust and delivers convincing results. It is a useful tool to support
the development of energy and climate policies at municipality and prefecture level, and to support the
communication with stakeholders and to build local consensus.

Keywords: Regional Value Added, Renewable Energy, Value Chain Analysis, Regional Sustainable

Development, Local Energy Governance
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