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Executive Summary

This study investigates the differences in wind energy costs between Japan and other countries, and the
reasons behind the differences. In order to do so, cost components that influence the levelized cost of
energy (LCOE), namely capital (installation) cost, operating cost, and capacity factor, are analyzed. The
purpose of the study is to examine the factors that influence future cost reduction and competitiveness of
wind energy in Japan and to identify related topics for further investigations.

The costs for wind energy installation and wind turbines are higher in Japan than in other countries.
Reducing the wind turbine cost, which constitutes 50-60% of the total installation cost, is very important for
cost reduction efforts. The high cost of wind turbines in Japan is generally attributed to the additional
transportation cost of turbines imported from Europe, extra costs to clear Japan’s stricter seismic-proof
standards after 2007, and the lack of economics of scale due to a limited domestic market and small project
sizes. However, due to limited data availability, clear relationships of the high cost with all the above-
mentioned factors could not be established.

The construction cost occupies 20-30% of the total installation cost. It was difficult to prove that the
construction cost is higher in Japan than in other developed countries, due to the generically higher labor
costs in Japan. Rather, controlling the additional costs arising from the transport of wind turbines and
building infrastructure, such as roads and grid lines in remote and/or mountainous project locations, are
considered more challenging. Because of lack of data, it was not possible to conduct an examination of cost
differences based on individual project locations. However, it was confirmed that wind project locations
requiring certain types of civil works have increased in recent years, possibly increasing the construction cost.
Regarding the cost of grid connections, transparent data and an information disclosure mechanism is
imperative to reduce the same; the uncertainties surrounding grid connection permits and the total cost of a
grid connection raise risk premiums, thereby affecting finance of project. These risk premiums, coupled with
the various above-mentioned factors, become cumulative and raise the total construction cost of wind
energy projects in Japan.

Research, planning, design and engineering fees, and various permit costs form a small portion of the total
installation cost. However, the mandates of the Building Code Amendment of 2007 for stricter seismic
proofing and the 2012 Amendment of Environmental Impact Assessment Act have increased these costs. In
particular, the latter not only adds to the overall cost, but also increases lead times and uncertainties
regarding development permits. Consequently, they increase the psychological pressures for wind
developers and add to the risk premiums and overall cost.

The operating cost of wind energy projects in Japan is also at the higher end than that in other countries.
Frequent natural disasters and the lack of specialized operation and maintenance (O&M)
professionals/businesses, due to small-scale projects, scattered project locations, and the small domestic
market size, may increase operating costs. Although lack of data prevented this study from proving the
influence of the lack of economies of scale on O&M costs, the study could investigate the effects of frequent
and severe natural disasters on the same. Accident ratios by natural disasters, such as turbulence, lighting,
and storms, including typhoons, in Japan are much higher than those in Germany. In addition, wind turbine
parts involved in natural disasters tend to be more expensive to repair. Japanese wind energy developers
and engineers have been working hard to overcome this problem, and various measures have been taken in
recent years to reduce accident ratios. Further improvement is expected.

The capacity factor in Japan is also low in international comparison. Coupled with higher installation and
operating costs, low capacity factors create high LCOE. However, the capacity factor has been improving
constantly, indicating the importance of technological improvements and locating wind projects in areas
such as Hokkaido (with higher wind speeds) to increase the capacity factor.

This study was not able to clarify the effects of various factors on wind energy costs in Japan due to the lack
of reliable data. Accumulation of first-hand cost data according to project locations and ownership is vital to
advance cost analysis of wind energy in Japan.
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55 HENZOWTORLELD T, HRE RAYNREL RS> TWD, FRIHARIZX, 74072 oA
FUED2EEL TS5 TWD, ZOD IEA Wind DT —# TlX, O&M T A k% kWh & 7= 0 D28 =
AR TRLTWAEDOGTNRERMICELL, ZNH0EA OFTIE, KED 0&M = A F R —FE
—J, F—u y R_EEITKEL D S 0&M 2 A EREFIEAE K 2o TWD, 2L Z A THEN
THIE, HARIZ0&M 2 A FOEIZEWTH #NMELD BEWEWVWZ DL THAS I,

%41 EFE 0&M IR FDEESELE

E5| EE O&M =2 & b USD / kw / 4E
T4 T R 35-38
KA 64
AFZ VT 47
HAR 71
A 35

5 — % H i) IEA Wind 2011

T EWiE . Implementing Agreement & W\ i %,
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42. BEROEMIZEERE - o&M O X FONER & ERRLE:

AARIZEWNTIE, 0&M I A F &5 < ATEMBEER ZBHIICEE A N TRLTEY, Hrox
X = DT — 4 (NEF, 2011 BEL N 2012) SCHEEEL TV 7LD, BURTIZ kW H720 K
6000 [ & WS ERH TV A, 2011 4ED FIT OFEMEEELZBESICH SN T—Z bR CETH-
7':_0

LW LHEEE LTV U7 TR, ZOMHEIZOVWTIEITE, Z<k>TWnb] tWHIFELb b,
NERE—J&H720 20-30% P> TWAAEMELH D] EWVWIBER LT, A—F—0D 10 FLEFE
R EDOEY A, EELDR RV Ry 7 OfEENER E > T D AREMNE S H 5, BCKTIZ 2008
Eﬁ‘%tt’{f 0&M = A ~(EHJEZRAIEEE) 13 38% PR > TV D E W HENH D (Bloomberg,
2012) . EEREFEZNROUGE, 0&M HEBOUGE, BRI MMEHENEB & S TWD 0, AR
WK EE 2 ED T ANFENEL, e 774 F = — 0 BNRESINTWND EZATIEEE W é:b\
IFEMEMEINTEBY, ZHNEAARDEMAELE L LB TWDED, BARTOT —Z S nNy3Eic
o

K42 BFROANEXOFERIEXRE (20 FHDIY)

HH BAH %
o&M =X  (4EEH) 712 (7FE2+F5H) 51.0% A7V AR 1% THEA
—EEE (ET) 110 1 F1HFMH) 7.9% AT L M 1% THE
PR (FEFH) 42 (4BH2+FHHM) 3.0% AT LR ER] 1% TRHE
THEER (FEFY) 57 (5EH 7+75H) 4.1% A7 VR ER 1% TEHE
BEEEER (1) 321 3F2BHFHM) 23.0% EEEEHNR  1.4%
BER (ETY) 1.0 1EHEFH) 0.7%
BREE (ETY) 6.6 (6 H61THH) 4.7% 5 4E 7 1T 5%IETH
eO&M T A | K UMESFE D
FRE (FFH) 79 (7EH9+FH) 5.7% 10%
o U7 LE R[] 1% THEA
a3t 139.7 (1{83 T 2®HFHFH) 100%
6985 F/k W
O&M T A | FEHEBa A b, A—T—{RiFa R b, ZEEZEE. ZEEES Y
—WE T BREMLENE, BET—F 72 EOFH - ok
TRBRE: k“‘%fiﬁ FEMRARRR, ARG ERRR, RET Y T ¢ 74
IS¢ A A Mg Y
T #: ﬂﬂ@:rx MIARRNRECTZGED THE

F— ) i kLR —RFE 2012

20MW DETNLVHFHEIZHONT, e /X—UHNE Loz 20 FEOFEIRBEEOBE LZD

WNIRZ TR 42 1D T, EEOEMBEER T, 203 A FNROFKAEOED & A E A2 &
BRNZGINTEbDERDL, T2 THo b RERFNEELEDTNDHDN 0&M 2 A N T, £KDH-
UL 7o TS, WICKEVONRBEEEER TH DA, T IVULE T O EE CIXFEE D i
bRELS, BETVRo T Z &I D, —EHE (7.9%) . TIHE (5.7%) . R5FE (4.7%) . LHUE
R (4.1%) . PRBEEF (3.0%) NEIUTHES , BE - FEUH 2 D 72 O ORBREHIE L Tid, —FEilL
%'$ﬁﬁﬁ:5&\%@ﬁ:ot$®%ﬁﬁénéﬁ\%@ﬁ@%#%@%@ﬂﬂk% Sl oY/ P
TLEWEMBEEZITET 5720, PRE TER - (REFE2 D NN—TDHEICTHZEHZ0NEN
V. BEHRLT VT, ARBR TR S HK - MENAZWE, TNE I N—T5H72DITHRD
T IR - T, ERITEWRBREZ 3 9 &), FiEEEZRIEEY S5
—HTH 5B EDIEHENH T,
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FEUMEEOTTRERES Y ED D 0&M X NOWNRAHE 4-3 [T T, ZOR CEHERE
EHODLON TREOA T AR & TAXRT N—=YDa x| | ZLTENICHEET S
(7L —r@ax b EEFEMIOaARNTHD, ZHIEEERD 0&M 2 A ~D 80%LL L% 5
TWb, 2FD, REAEROKESCER AL, ERIERHMLET D &0 9 FR, FHEBELON
40% L BHERNEZ LHOD L WVWIHFHIZRD, Ll 0&M = A MOEEREE TlX, T —% BIERD
2, AANOMBHAIZOWTEHEEIETE DT — X IXIFEAEHFELZWVE VDAL (Asmus et al.
2011) . fHET DT —ZIZHONWTH, T—F ORERFHNES TNWDZ ERENRH Y | JRED
EEIM AN E S L A& 2 D L R EIEEE LV,

#43 BAORHN0&M AR FOWER (FEE)

HE TH % RIE G
JAE 0&M =2 k 17.850 (1 F9+7AH) 27.6% el = A *85%*0.7%
BB A T2 R b 2,100 (25+7HH) 3.2% 2 A H*10%*0.7%
RERA VT RAIR b 2,800 (27 8+5FH) 4.3% EER A H*0.7%
HEEIES 2,277 2E3+7HH) 3.5% TEFEILAD 0.3%
{H#Ed 10,200 (1 F2+7H) 15.8% (Bl = 2 F+2EEM = A F)*0.3%
AT )R— 17,000 (1 F7HHFH) 26.3% (Rl = A b +iEERR = A 1)*0.5%
L ZE R E AT 4,985 (5™ FHH) 7.7%
Jl—raXk 7,500 (7 @& 5+F%H) 11.6%
0&M = & &3t 64,712 (6 T48/ 7+FH) 100.0% JEIZX D 1%

F—& ) Hro kL —RE] 2012

# 43 TRSNDEBARTOPEED 0&M T A I, B2 A D 1%E 72> TW5D, Zix

Asmus et al (2011)IC L2 K[EE I —a v NOFEFFHEOREFICLD DT rY = AL
— X=X DHHD 0&M T X FDORFS D DA R D 1% TH D] &) & ZAEMEST D,
L LAIFAA Tld, 0&M T 2 NI 2 2 F D 3% (HEHERFZE3%) L7/ ->THBY . EYIoFHIO
2.3 fHIZH 2o TS| LWVIOIHEBRHRESN TS, ZHICELTIE, BAORBEI AR ZDLH D
MK LD HEWNZ Eonn, fHEAR R LV,

43. BRICBT5ERBEEEOER S

HAJE )3 B2 (2012b) 1%, HARICEBWT 0&M T A M & & DT AEMBEE N RKEWIH L LT,
WROBEBE LT TN D,

o Lt - B - WEHEOREBEEZT DA MRS N0, I —1 v L il L CTERS
DHBERERE D32 < | AERE T A R ORI OB D72 3> TV D

o I—nmuNTIL, HEFEEND 0&M %K A N CTiilTA > HMEENGFET D01, 1h
DRBEAZAARTIISFEZTA SN 0&M TN 5 (b L ITBEA — D —|KIFT D)
VB & V) ZhENE D

o I—1 uN|IZHARHEARTIE, /I THOBLIS N2 W2, & ifis - fR5F DR —)1
AUy FREBLLIZ WD

PIEIE, 2-3 ET L ICEERE MO LVETFARRKE SN TEY . 2OPTH LOERHRAHAAEA TN 2
032 < BARERIO B 28 LA
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2 ZHE 3 FHEHOHEBIZOWTIL,

RO H DHFE « FHIZTHOWTRTHD,

@ BFRMEOERRE - FRIMICK S8
AARIZBNT, bo b b REDE - FOHERE L TRMSND 00, HRREICX DfEE
FHDL S THD, 2004 FEND 2011 FFEE TO 8 D B ADEEDHFESCFHIZE L TE &

DI HEE (o VX —  EEFINR S B R M 2012b) TlE, £ 4-4 O X 9 7l « FHOREARN
HEINTWD, ilfE - FHOBEEIL, FICLoThRVDIZL XN H 5, Ziud, BRESHN

TNENDEIZE S THELDENH L LN REREREEZ BN D,

T — 2 BARR LTV DDA TERWVR, 22T

F 44 BRICEITHHEE - BEWRRBLEE (2004 FE~2011 FE)
ﬁ B 2004 2005 2006 2007 2008 2009 2010 2011 ast
EE FERE FE EE B FE FE EE =
FHER S
lpresians 769 898 926 1025 802 821 1029 | 706 | 6976
R - Bl
T 164 115 97 144 128 174 185 195 | 1202
R - Bl
$e s o] 21.3 12.8 10.5 14.0 16.0 21.2 196 | 276 | 17.2

T T, EBRICEMZEEARBESNEARICBW TOREOHE « FHOHER L 72> TWNDHNE R
THD, FUHmEEN, 8 M T3 HM (72 KFfH) L EOEIREIE & 72 572 6976 FED Ja\ HH 2 54 D

T— S ) BT oL — - PESE TR A P 2012

R L LT, £450 89 2 FH L OEOERNRZH LT\ 5D,

# 4-5

AAICIIT D ikE - T FEATERNR (2004 4FE~2011 FEE)
PR R ERNER | RBAEEE | HERE
7 35 2.9%
W& 267 22.2%
ELIT 18 1.5%
HRE& IR - B 2 0.2%
127K 23 1.9%
Z DAh, 21 1.7%
At R 101 8.4%
JEVER PN RERR 9% 8.0%
Ji TR B 31 2.6%
NGOErS A 2T A 54 4.5%
R AR 7 0.6%
A 139 11.6%
EEE% FrETET 279 23.2%
Z DAth, 129 10.7%
&t 1202 100.0%

T — 2 ) o oL — - PESERANHR B BRI 20120
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ZNThONH0iE, BARTE REARH] offEE20ZEL & TRE) IZLDHEN 222% & &b
%L 7o TNWDHIETHD, Tz, BRASCEHMR EZ2EO-HARBRIZL > TR 25 - Fio
BIER, 2RO 304%% 5D 5, TNLAOERTIE, [Z0OM) (10.7%). [EFHRE] (8.4 %)
BLO THEERE] (8.0%) DHBNEL . 20 [ZFOM) 1%, BELIERCEREICLALDONITEE A
ET, RKFEDEILBMEE 5 FUEERIB L7 AETRE I > TWad, ZORETIE. JRIEABHOkE
N OREREIEGELEDTNDZ LN TH LN, RN T Dk « Ffax LT, JEA
FHNZEEIC L DL DONREL 2o T D,

FEAMNE & D EERIZ OV TIX,. KA Y @ Fraunhofer AFZEETINABT 2 KA VBT 2 B EH O fE D
JRIKOWNRE, % 46 TRLEZLO TR THAD, ZiLid 1989 H005 2006 HF TOH LiTnr—#
TiEHHM, BUEO HARDEEDZL < A 1990 FREFLPOREINTZHDZN L, 20T
— X THEINZ R4 YDORBEREE LS UFERMROY E/r>TED, BIRIZIZIWT—4EE 25
ns, °

a6 FAVICTHEITHHE - BRBEERANR (1989 5 ~2006 )

RS ER ZEERAR DS

%ﬂ EL i (Storm) 5.16%

B RELR 7% (Lightning Stroke) 3.66%

(Rﬁ‘ft (Icing) 3.22%

. Eh A B (Defect of Parts) 36.68%

PSR - Jiti 7~ B (Loosening of parts) 3.38%
ARYER y

il (Plant control) 22.79%

RAFEHE (Grid failure) 6.54%

JR KA BA (Cause unknown) 7.55%

% DAt (Different causes) 11.02%

Gl 100.0%

> — % H L) Fraunhofer IWES, 2013

RA Y TOMEET, HRBESNERD 12%TH D05 LT, BHE B RO ToORRIC
HH DN 40%, F7-HIENC L DR 23%0T < T, JEAIFIZ R B A0 N 722 ELR 2 ot%:)%)@rb@
AN ##&:?é%a:;éﬁz%@tt%ci\ EIK}:H:/\““CﬁVZEMEEb\ %ﬁi*/v¥~-@¥?§z%ﬁ%ﬁé\ﬁaﬁ%§%
5 (2011) I &% TRDFEEKE - FHREZE S OWE X, EEICL DMk Fi i
7 L— F‘%D?é’i%%\ %%Tﬁ%ﬁ%ﬁa:%b\f%$4ﬁ>mb\ 9z ’$i’71:J}:H#F’a‘ﬁ\ R I REf R &
HBICK&ERfEL 72> TED, _h%ﬁﬁ1i®ﬁzﬁﬁ-$éﬁzbﬁ$¥'r IHZDEENRKREW EHDH, H
AROBEOER « HEOBERIZEEN LWV, A Y THEESCHER Y 7 AORR /R ELW\Wo7-H
%ﬁ%#m@<\_hﬂa$f@ﬂﬁwﬁﬁ%fy%+yx\%h BT 2 HEOBRREMES
0&M T A NI H X DB L RELI RoTWEWAHTEA D,

® KA Y CIZ”250MW Wind Programme” &\ 9 RO B 5 B LISk T 5 EARS ~OMIE & HTEHO T 1 7 5 K0
1989 fENBAAE Y . MBI FHEIL 1996 EITK T L72A, D% 2006 FE£ TT 10T Alihe %% Tl S i
DE=HZ Y T EITIRHS>TWE, ZTOF=FY 77 a7 A, Scentific Measurement and Evaluation Programme
(WMEP) & FE[ZHL, 1500 Kedh £ 0 DB HEA S, 1989 4E) 5 2006 42 £ T 17 4ERE]. M 193,000 HE OEAFEZK L. &
KT 64,000 HE Y DA LT F U ABLOHHEFREOMET — ¥ PWEMI NI, BRTHIr SR EOHKIL 15,000 & 72
% (Tavner, etal. 2012), = OSHTHERO—EIL, RFEFTOD = 74 FCTABR I, F7ofix 2R iR 2R T
OWEETHRIT SN TN D,
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Ba1 FAYVIZEITHREDREENEEH - HEREH

1 [ [ | |
ﬁb\m%f&mi : .

SO - i
ey
o %%
y ; ; K
WEEEI - WD F
(I) 10 20 30 40 50 60 7'0

100 4ERIHEE L= L IE LT B A8 2 D Hio R
Hi#) Fraunhofer IWES 2013

4-2 BXICBTABREOREIRRT & BN - HEREA
H&U ELHAMLEOBER (2004 £E-2010 £ )

50.0% - -
40.0% ’

30.0% -

200% ~

10.0% -

0.0% <

= A % . G 3] UNEE LR
LMY mi - SR CRALHE) WER-IWE NS eRE - AR

T — 2 ) S oL — - PEE BN B B SRR 2011

HARELZIT X Dk & i & OBIFRIZES LTI, Tavner, etal. (2012) &, KA >ViZ
BT L ORI & MBLOF - ks s ORREEFRZ S L. 2 b oM

,unmaﬁ FTCWB, X 41 1%, # 46 LR UT—4 % H\ /= Fraunhofer BFZEFTDATIC L D KA Y
B HREOFRELET & B - BERKEZ R LD TH S, HONIZILEHT To HARBLGIC
J:Za%ﬁi BEEDOFEDDFELCBEME Y 272> Tk, TOFRRITE. HE. KiEEWomHR
BEThD, ZHcx L THARDKERRK & #E & OR#EZ R~ L2 4-2 “C?B\ L HiO B M
DI TORMMIPEUN DT X TORK TORFENFHME Y $ 202 03D (B X—-pE
FERANK A BAIEMEME . 2011) ,

B 25 JRE O
TR NH D
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JE\EEL D % B T & Fhl - BRI RN X D4 B O BRI LTk, i - [LE#ZE L TR

5o B OHIE ClX, FHi - SE OB IEB AN L Y & ERBICEY, TR X —
SRR A B DS E (2011) IZH D EFE L AR — FoFIHIC X, TEH o E E3 0 S8
BEIRD 98% THHDIZE LT, [UE#AR DT 7 A5 LWSEHISRETlE, AT 0 2[R
NEWZ & W L DIEIERFENAE N E D, 80%DBEIRIC TR TLE-TWND ] &l
S, ARIZZVEHTRODIHTO 0&M OFEFALOEEM L, FEa A MEBOE D S L
W5,

[l CHr— pL X — - FEEF IR A BSOS ED 2012 FERLHAWVWT, £ 47 L 48 125
M - BB DI AL & B FERIN S KOS & o A F DR ERT, £ 47 Tid, BHRBRICK
HHPENZ S Z 5 TWDHEMNLX, 7 b— K, HlfE2EE, EXEE, RiespeidiE, alb mukEk,
vy FHIEEERE, Lo REN TH D, TNEE 48 LD L, RAERE NRWEEDOEE o A
X, HlEEERE, EAEE, REERCEE ., vy FHEE WS 50 AR YD 200~500
TR LR BEEREN, £7 L — ROEE = A ME, 200 M5 1000 A>T 5D
BRHY, HRKECTHZ2BEMEE A FOF TEWEIREZLEDDLLEVWIERSZDHTHH I,

# 47 BRIZBITHREDEH - HEERE & HEIPLLORER (2004 F£E-2010 £ 1)

s | BENYE | AWER | wess | TR0 [ e
A%l 7.3% 0.5% 0.3% 0.0% 1.5% 9.6%
NT 0.0% 0.2% 0.1% 0.0% 0.6% 0.9%
2257 v-% 0.4% 0.1% 0.1% 0.0% 0.9% 1.5%
5 WA 0.2% 0.4% 0.1% 0.0% 0.8% 1.4%
vy FHIHEE 1.8% 2.2% 0.7% 0.1% 6.0% 10.9%
Eqh/ ATV 0.1% 0.6% 0.0% 0.0% 1.2% 1.9%
TR 9IR 0.2% 0.6% 0.1% 0.0% 1.7% 2.7%
FHEH 1.2% 2.2% 0.4% 0.0% 2.8% 6.6%
g —iEE 1.2% 1.1% 0.9% 0.0% 3.6% 6.8%
JRR e JE 33 - 3.0% 2.2% 0.1% 0.0% 1.2% 6.5%
S E 5.5% 2.5% 0.2% 0.1% 6.4% 14.7%
BEXEE 4.2% 1.9% 0.4% 0.1% 6.9% 13.5%
ThEZERE 0.3% 1.1% 0.6% 0.1% 3.4% 5.5%
AR | 1.1% 0.2% 0.1% 0.1% 1.7% 3.2%
o 0.1% 0.0% 0.0% 0.0% 0.1% 0.1%
#EF 0.1% 0.0% 0.1% 0.0% 0.1% 0.3%
REmiEE 2.7% 0.5% 0.1% 0.0% 1.4% 4.7%
Z D, 3.9% 1.5% 0.6% 0.1% 3.1% 9.2%
=k 33.2% 18.0% 4.8% 0.6% 43.5% 100.0%

F— & L) o kL — pEEHR A B 2011
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= 4-8 WEDCANOBEIR FOBEFE (2004 F£E-2011 FE)

oM

[A— so 5[ | 50 | 200~ | 500~ | 1000~ | 2000~ | 5000~ )

T —R s 2005 | 50075 | 1000 J5 | 2000 /5 | 5000 /5 | 10000 | A&

= M M =] M M 7H

£e]
TL—F 1.1% 0.3% 0.3% 2.0% 1.8% 0.6% 0.2% 0.2% 6.4%
NT 0.0% 0.0% 0.9% 0.3% 0.0% 0.0% 0.0% 0.0% 1.2%
22417 % 0.2% 0.3% 1.7% 0.6% 0.0% 0.0% 0.0% 0.0% 2.7%
BT v -% 0.3% 0.3% 0.3% 0.3% 0.2% 0.0% 0.0% 0.0% 1.4%
vy FHIBERE | 2.6% 3.6% 4.4% 0.8% 0.2% 0.2% 0.0% 0.0% 11.7%
E=L L ANVENZA 0.2% 0.0% 0.5% 0.2% 0.0% 0.2% 0.5% 0.0% 1.4%
¥ TR 9IA 0.3% 0.3% 1.1% 0.2% 0.3% 0.0% 0.2% 0.2% 2.4%
FERE 2.1% 0.5% 1.2% 0.8% 0.5% 0.9% 0.5% 0.0% 6.4%
g —iEE 2.4% 0.9% 3.0% 1.2% 0.6% 0.6% 0.2% 0.2% 9.1%
JR A JEGE R 0.3% 1.1% 1.7% 0.0% 0.2% 0.0% 0.0% 0.0% 3.2%
il A2k 2.0% 2.9% 6.2% 1.5% 0.9% 0.3% 0.0% 0.0% 13.8%
BREE 2.7% 4.2% 5.0% 3.6% 1.4% 0.6% 0.0% 0.2% 17.8%
hEZE 1.2% 2.6% 2.6% 0.8% 0.2% 0.2% 0.0% 0.0% 7.4%
o9 1.1% 0.8% 0.2% 0.2% 0.2% 0.0% 0.0% 0.2% 2.4%
Hg 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
MF 0.2% 0.3% 0.2% 0.3% 0.0% 0.0% 0.0% 0.0% 0.6%
R EREE 2.0% 2.4% 1.2% 0.5% 0.6% 0.0% 0.0% 0.0% 6.7%
Z DA 0.3% 1.5% 2.1% 1.1% 0.3% 0.0% 0.0% 0.2% 5.5%
&t 17.8% | 22.0% | 33.1% | 14.1% | 7.1% 3.6% 1.4% 0.9% | 100.0%

7 — 2 HE) B oL — - EESARS B PR EAE 2011 35 LU 2012b

INHDGHNGE XD OIE, EIREFEE OHIFIIT B RBRIZ X - TR 2 2 FHlfeoll %
BH LT ZERRAIRENWIFETHD, ZNETOHERE - BEOL XL, WIS ZITHAICE
WT, 29 W oz ARBIGICE L - Hilrn+HoHnoin T hoalztns 2 e Thd, =
DF ZIZEIL T, 2000 FARHEED B FlL - SR JRKER &, HESRRE W o 72 HARD B IRS:AE
ZRART A DI LW ORM., FLTF O W o - EDORE L W o 20 A2, Frox
X — FEEHNTRAHBEE L T LR SNTETEY, FRROMEELZ I Vol —HOFHE
D—BTh5D, FLHFEEL TV I TH, BRAREVRERNG, FEEM COFRILE & Hiffo
GEBELTHND LW ERRH -7, AR - BmEUCEI LT, 5% OEM 7T V7 G EA~O R 1%
B K AT, SRIEICT 2 9O 2 REDEENEZ HAD FETHD H 2 L NBITEEA TV D,

FARZERNT K 2 FlBeolfsl L, IR0 K- THBE, B ST ENTEDLHD
THO., BHARDBIT LB OGN Z D S HRARRNIT R 722w, Wil ) Wno o5
AT 2EMBRIE & HE R A2 S B BEDDH T LT, T W omHiipIricliT dEERS 12 Emd 5 2
EHTED,
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5. BiRFImE

B2 kWh & 720 OEAIZ 2030 2 3% 5 R HRICOW TR TH D, #5112, IEA Wind 225155
Nz 2011 ERFESDOKEORMEFHLRZ GO BN REICED D FET — X 251, fxmf %
DEWE 21X, BANIEL L7202y 2007 FLURE T, E SN 2B S 2 2 L— g U2 H
WA R HEk 038 E & JRVCEEEL E O IE LA K Y | e KRB CEtERE R A Lo b 8T
ROREFAREZG T DL bo LHEES D, —T7, ES 2006 FLEEEARHEL TWDA, K
FEACHERE STV RWEEHENREDK) 30% b 5 Z &I, MIRED L X 72 & Cafif =X
KV (IEA Wind 2012),

51 2011 FRESOEEDRBER HFRERMEF AE

= BARERERER | FHREEHE | IFTEEHNE BRI AR
(5 BEE) (MW) (TWh/y) B [%) [%]
F—ANFYT 2224 (0) 6.4 2.4% 32.9%
HFH 5265 (0) 14.3 2.5% 31.0%
TANT VR 1633 (25) 4.4 15.6% 30.8%
KE 46916 (0) 119.7 2.9% 29.1%
IV z— 511 (0) 1.3 1.0% 29.0%
Foe—7 3952 (0) 9.8 28.0% 28.3%
HE 6470 (871) 15.5 4.2% 27.3%
FT UK 2368 (228) 5.1 4.2% 24.6%
Az —F 2899 (0) 6.2 4.4% 24.4%
AV M T 4302 (2) 9 18.0% 23.9%
XUy 1640 (0) 3.3 5.8% 23.0%
HBE 406 (0) 0.8 0.2% 22.5%
AR 21673 (0) 41.8 16.4% 22.0%
HA 2501 (25) 4.2 0.5% 19.2%
KA 29075 (200) 46.5 7.6% 18.3%
AZI7 6878 (0) 10.1 3.0% 16.8%
= 62364 (108) 73.2 1.6% 13.4%
&3 202976 (3325) 375.7 2.8% 21.1%

5 — % L) 1EA Wind, 2012

HAROFMEHAEIZ, 20 2011 FROBETRLBY 2272 VRN FIT LET 5, ZOMHEIT FA
VRANA . AF ) TITH AR TR X220V, R Y oRHIL 1990 FARTEICHRE S~
REO/NSVEFELCYREOWEENT-EANY I 2 —ra VAN PFICHRE SN D HE N0,
2000 FELIBICRRESHZTZHARL FEAE R by 7 ONENED LW FIHETHILERD D, I
WCR7ZEBADRBE 2 A b FERBEZOS S, T L TCIOREMHARDE S Z25bES L, #ZE
A FPMELS BIEF RIS EOEIZ L B A, EEFAHEMNMES L HRE A B 0&M = A MK
WE A 2T H HAD LCOE 1Lm< 72 5,

RIZAARTOFMIEFRE L N— A LA 30O 2003 5 2011 G5 £ TOEKEE %,
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