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ERI. BRIXLE—OFBbLOBENRBER

2009 &£ 2009 FkR

i) R
%E (GW)
JWI5ETE 38 159
INKITFEE (IOMW i) 2—14 60
INA = AR 2-4 o4
KEtsEE, R /A 7 21
M IE R 0.4 11
HIRVK s E s (CSP) 0.2 0.6
W GE)) RE ~0 0.3
KIBEE (BToOREZET) 31 980
mKBE (GWth)
INA = ZEFIH n’/a ~ 270
pNGE ST U 35 180
Hh BB B n/a ~ 60

XAFL (1081 v bJL %)
Iy ) — VAR 9 76
NAF T4 — BV 5 17
H# AR EFR R2~R6 DHHASER
KR2. FIR B LUBRFEORANKEERE LA 10 HE (2009 F)

E# 2009 FEH#R 2009 =X £ THORE

(GW) (GwW)
PN 10.0 35.1
alEs| 13.8 25.8
FA Y 1.9 25.8
ANRAS 2.5 19.2
AN 1.3 10.9
A&7 1.1 4.9
77 VA 1.1 45
| 1.1 4.1
RV NV 0.6 3.6
TR —7 0.3 3.5

0 0.1GW RimIEmIEAE A, HE : GWEC2010. WWEA2010. AWEA. EWEA. FREBARREL X)L ¥ —EEF=.

DGEG/DSACIA

FILNHIL




% R3. RIERBKEZHRE (2005~2009 F)

E 05 & 06 £ 07 & 08 £ 09 £ 06 &£ 07 & 08 £ 09 £
e b5 #E% e% 5% i i ¥ ca BEfF BitE
MW GW
FA Y 900 830 1170 2020 3800 2.8 4.0 6.0 9.8
ANRAL ¥ 23 90 560 2430 70 0.2 0.7 3.3 3.4
H A 310 290 240 240 480 1.5 1.7 2.0 2.6
K 65 100 160 250 430 0.3 0.5 0.7 1.2
A5%IT - 10 70 340 710 <0.1 0.1 0.4 1.1
T ] 5 20 60 250 70 <0.1 0.1 0.4 0.4
ZoMho EU 40 40 100 60 1000 0.2 0.3 0.4 14
Z DM i FEEF >20 >50 >150 >250 >400 >0.1 >0.3 >0.5 >0.9
BrBloaEt 1350 1400 2500 5900 7000
REt 5.1 7.6 135 21

3 E2TOFBRHERENOEEIXH 10MW Kifi, LBEBTEOHMEIR 0.1GW KiGIEMEBA A, #HX. BREOHEECOEBAARVEE
DIMEETHERICLNEBEFOREEL» H V) S B, 2008 ERU 2009 FNEEDEEEFRE I 360MW KU 430MW T#H 3, [ZDthd EUJ
DEMEIL 2009 FIZIEBICEL HE->TWBDH, ZhidF z IHFME (410MW) EXILF — (290MW) TOXGHHEN SH 712D TH B, K
1Y 1& 2010 £ 5 A German Federal Network Agency (Bundesnetzagentur) DERI & V). Zh %R L T 2005 £ 5 2008 ENFE %
LIBTOSREE L VIBIEL 2o /XA >3 IDEA OEEE TIE 2009 EDOFHIE 100MW &5 > TW\d, UROEBEICIIIRIE O KBIHREER
BOBEFEENTWVWRIHZEN HIDP . A SDEEIR/NIVWEEZS NS, KEIFE TRIERDEE T H 5, Mints/Navigant DHEEHIZ L 5.
HASETORIBKGHEERE L 3.2GW TH 3, EPIA DHEI TR LMHADKBAREDOREREIL 22.9GW &> TWVW3H, ZOHIE
EHITREEZATVD, KT 66, 70. 296 2B, ROBFR I ETIELBERBEERMLL TWB P, BREICE > (HHEHEEPEL B 1
DICZVBEVEEDHZEN H D,

KR4 BRI X —RERHEE (2009 FRER TCORERE)

E5 301 57 % EE EU-27 i KE K4y 214> A42FK A&
#ast
GW

W3 E 159 40 75 25.8 35.1 25.8 19.2 10.9 2.1
K38 (10MW i) 60 40 12 33 3 2 2 2 4
INA F < ARE 54 24 16 3.2 9 4 0.4 15 0.1
KRt B SR R Y 21 0.5 16 0.4 1.2 9.8 3.4 ~0 2.6
AT 11 5 0.8 ~0 3.2 0 0 0 0.5
ENTIRIEGEE (CSP) 0.7 0 0.2 0 0.5 0 0.2 0 0
W G 38 0.3 0 0.3 0 0 0 0 0 0
HRIXIX—RER=E 305 110 120 62 52 42 25 14 9
A&t (WKIDAHEED)

RO KIIFEE 980 580 127 197 95 11 18 37 51
HRAIXIX—HRERE 1230 650 246 226 144 51 41 49 56
BEt (BREOKAWRESD)

B MW BEONSEEEIR ~0" ERR. [HFMET] & [BLEE] OAEHEIX 5 £ L 10GW BRI TR EHTH 5, DEEHER
1GW KRB CHBRAEAL TH B, YREFMBEENRIZ., EROBTENETECRELBEIREBICLVBEIATWS 0., BEDOEINEILE
TEHEDICHETEZEIGEYTIEEV [HRBE ICIIYRICEHNVEMEOE 2 288, YRICHAZIN TLWBIDR HRAODBRI XL —
REZMERE (NKHDOHEET) DL 6 HEELE->TWD, EEE] OEEHCEFPEEEE, N A VIRBICIRENRERE
(MSW) & E BV, /KA EIE 1OMW RFEDKAKEEIE T, KAREOFMIOVWTIIERE 2 #28, LIBIOWRESICEHD/IKHD
HIEIEHRED 50MW RFDKDEEEEATVIEHIEEICSVWEEE L > TV, ZhIFHEBRFI»/IKIREDEEE 50MW Kime L
TEELBELTWAEEDTHD, KREETRHEHADEHENDREME LS. FED/NKNEEFED 1OMW RFOREFFDAE L
TW3, Hil: R R2 & R3. OECD EE D /N1 # v XAREREIC DL TIE IEA E1TD Renewables Information 2009, Hfa& Dk, 2005
FNREZLIFEET D SN TWSB Eric Martinot DF —42~XN—X (ZhIZDWTIE 2005 FRIBEZDORIE N3 » 5 N7 %, 2006 EEHREE
NDFE A DEFE. 2007 ERMEEDERE 11 28BOZ &)




X R5. KIE#EKBRHERE L4610 hE. EU EHFEHEET (2008 )

E /EU 2008 = 2008 &£
£S5 ) BE7E
GWth
Fp ] 21.7 105
EU 3.3 18.3
\9) 2= 0.7 7.5
H A 0.2 4.1
A AT L) 0.2 2.6
A% 0.4 2.4
KIE 0.2 2.0
N 0.3 1.8
F—AMFYUT 0.2 1.4
i ] 0.04 1.0
(Zo o) <0.5 <3
HFRERE 28 149

I BYEIGEKT VAR GEATAREHER) £EFERV, HRMEEHE 1GWih KB THIEAAIhTWS, BIFEIREB# X EOHEHEEES T,
EFRAICERDHSN T3 100 Am =0.7GWth ZHWS,

HE# . Werner Weiss & U Frantz Mauthner & IEA Solar Heating and Coolong Program @ Solar Heat Worldwide . Market and Contributions
to Energy Supply2008 (2010 £ 5 B ) (=L E%ZK<), FE® F —%Ik Chinese Renewable Energy Industries Association(CREIA)Li
Junfeng KU Ma Lingjuan. KU 2010 £ 4 BEEA0D REN21 BFRE EDBHRIZMICEDVTWE, REDT—2IE Weiss KU Mauthner D7 —%
EIFRIBICELE->THY, 2008 EFNLHRDREHER 132GW. FIE%E 87.5GW &L TS, Weiss KU Mauthner D7 —%1t 53 HE. £HFRDOH
13 85-90% H#EETL T3, CREIA (C&2EFREIE 2009 FIZ 29GWth #HiEXL/-EHETEh 3, 2009 EDHFKIFTFTIL (0.5GWth), EU
(2.9GWth), KE (0.2GWth) THY). fEDOED 2008 FOHMEFXMAREERMEPELVFEMICHRFTLAFER. 2009 FOLEROREHER
180GWth EHEETL T3, 2009 £ D F —ZICDWT I, 77T JLIE National Solar Heating, Brazilian Association of Refrigeration. Air
Conditioning. Ventilation and Heating (www.dasolabrava.org.br/daso). EU & European Solar Thermal Industry Federation “Solar Thermal
Markets in Europe;Trends and market Statistics 2009” (7ZvtJL, 2010 £ 6 B). KEI U.S. Solar Energy Industry Association & U Weiss
and Mauthner D7 —ZICEDGFMAAM. (CZhZhil-T13,




% R6. /N AREERE LML 15 AET S X EU (2009 £E)
3k RERIT 2/ —JL NAFTF 14 —EIL

108Uy bV

1. KE 41 2.1
2. 77NV 26 1.6
3.7 VA 0.9 2.6
4. N4 v 0.8 2.6
5. W E 2.1 0.4
6. TVEUF v ~0 14
7.5 1.1 0.1
8 ANRA v 0.4 0.6
9. %4 0.4 0.6
10. J& [ 0.2 0.5
11. 27 0.3 0.2
122.4%97 0.1 0.4
13. N F— 0.2 0.3
14. 14~ F 0.2 0.1
15. 4 =AU T 0.1 0.2
EU #5851 3.6 8.9
R ERET 76 17

EETOHEIR1EY Y MURBIEBAEA, 727 UHEREE. KE. 750D IT &/ —ILEEOH10EY v MNURBTREEA, T8/ —
IWOBEIERBBALIZ / —IVDdHh, ROIBLLIZ/NA FTHRBOMEIC LD, BEIFETHY . IXVF—EBETIELLV,

H#B: I 2/ —-WLENASFTF 1+ —EILDTF — & IF International Energy Agency, Medium-Term Oil and Gas Market;2010 (/¥ 1)
IEA/OECD,2010 &) RV F.O.Licht,2010 (&%, 751D I &R/ —ILDOF—%IE Renta Grisoli #£® DATAGR02010 & CENBIO.
2010 &£ 5 B#FSD REN21 FARE E DIFERZIBICEIZ P IS DEEIIRL TH o0 M BEEOTF—%2131260 Uy bV 7 b2 (T8 /—
W), 1130 Uy ML/ Ry (N4 FA T4 —E) THRE, #ROMEE TIF DRI F.OLicht (ICHL- T /ap, UMEETIE IEA D7 —%
FERHEBELTWS, MADIBRERICHTAEEDEIE 1 By MLUTENSWS, T INEGFRBNTEISBFNTWS (IEA TiF
268 f& k> IZ&F L F.O.Licht TI% 239 & b > ), GlobalData DREE Tl 2009 FOWHADNA +F 4 —EIEEEIF 160E M5B TH 3,




EKR7. HBRIRNX—D—RELIVERBRIRINF—ICHTBEE. 2008 FDEFH LU HIEE

—RIFRIF¥— BRI XX —

&, i B OEIE (2008)' FROBER Bz DEE (2008) RHEROBE
5 19%
EU-27 8.2% 12%/2010 £ T 10.3% 20%/2020 £ T
EU #E
=27 29% 28.5% 34%/2020 T
NIV F— 3.0% 3.3% 13%/2020 % T
TNHYT 5.1% 9.4% 16%/2020 % T
F70 2 2.1% 9%/2010 £ T 4.1% 13%/2020 % T
F = 3 LA 4.9% 8.6 - 10%/2020 £ T 7.2% 13%/2020 % T
Frv—2 18% 20%/2011 T 18.8% 30%/2025 £ T

30%/2025 T
IAL=T 12% 19.1% 25%/2020 % T
747K 25% 30.5% 38%/2020 % T
A 7.5% 7%/2010 £ T 11.0% 23%/2020 £ T
KA 8.1% 4%/2010 T 8.9% 189%/2020 % T

189%/2020 % T

50%/2050 T
FU ¥ 5.1% 8.0% 189%/2020 % T
N =2 6.1% 6.6% 13%/2020 % T
TANT YK 3.8% 3.8% 16%/2020 % T
4507 8.2% 6.8% 17%/2020 % T
7hE7T 28% 6% /2010 £ T 29.9% 40%/2020 £ T
VrT=7 10% 12%/2010 £ T 15.3% 23%/2020 T

20%/2025 T
VTN 3.6% 2.1% 11%/2020 % T
%4 0.5% 0.2% 10%/2020 % T
E 3.4% 3.2% 14%/2020 % T
K—7 K 5.8% 149%/2010 £ T 7.9% 15%/2020 £ T
Fv b A 17.6% 23.2% 31%/2020 T
V== =T 14% 20.4% 24%/2020 % T
ATUNFT 5.2% 8.4% 14%/2020 % T
AWNZT 12% 15.1% 25%/2020 £ T
ANRA ¥ 7.6% 10.7% 20%/2020 % T
P ES S 32% 44.4% 49%/2020 ¥ T
Bl 2.6% 2.2% 15%/2020 % T
feDFEER /OECD HE / B1TE
TUNZT 189%/2020 % T
A AT LNV 10-20% /2020 T
it ] 2.4% 4.3%/2015 £ T

6.1%/2020 % T

11%/2030 % T
ZA A 16% 24%/2020 £ T 18%




£ R7. HAIZNX —D—XRIPLUBKRIRIX—ICHTBEE.2008 ENEEFES LU HEE HEX)

—RIZIVE— BRRIZILE—

&, s BEFDEIE (2008) FROBE BEFDE|E (2008) FEROBE
ZES EEH
rpE 3 9.9% 10% /2010 ¥ T 15% /2020 ¥ T
7 b 14%/2020 ¥ T
T4 I= 100% /2013 ¥ T
LY FAYT 5% 17%/2025 ¥ T
Iy 7%/2015 ¥ T

10% /2020 ¥ T
7T — | 5%/2020 £ T
LN v 12%/2020 ¥ T
ST AN N 54% /2020 £ T
XTI 4 7%/2020 £ T
< 15% /2020 ¥ C
£y 3 8%/2012 £ T 10%/2012 £ T
FATzYTH 20%/2012 £ T
INFRH v 10%/2012 ¥ T
NV AT+ 20% /2012 £ T
X AN 15% /2025 ¥ T
YT 43%/2011 £C
2 A 20%/2022 £ T
N 100% /2013 £ T
FaZIT 10%/2011 ¥ T 10%/2011 ¥ T
I 61% /2017 £ T
N kA 3%/2010 ¥ T

5%/2020 £ T
11%/2050 % T

EIN—ET=TIE10% EBADZDDICOVWTRIBEM CRIBEAEAYROEIEZEEE T IEDH#BEENDHEVETI IV —
DEGERUTORY TIVELF L (—RIXIWVE - T77%). RVET(—RIFXNF - 22%). TT VI (—RIXINX—-Lt48%). h+ &
(—RIZNF - 16% RIEIRINF - 20%) . F ) (—RIFIVF—31%). IO ET (—RIFIF-HER24%) ¥ 2 —/N(—KRI %
WX —E12%). RS ZHHEME (—RI XWX - 30%) . T 77 I (—RIZNVF - 17%) 1 > R(—RIZNVX - 31%) .o+ ~1H
(—RIZILF—LE33%). BA(—RIZNF-—RUBEIZINF - 32%). TZT7 (—RIZXILF—H81%). *F LI (—RIXILF—L
11%). ~NIb— (—RIXIWF—LE28%). M7 7VH (—RIXILF—-H11%). ML (REIXILX—-19.5%). KE (—kIx/IL¥—Lt
51% RIEIFIVX - 7.0%) . TNV TT7A (—RIZINFX -1k 37%) . Z < DHBAREFEOEE RV BZEBEIRIEHAINA T X EBENTH DD,
FE. EAY . 2T REEATVWEBREDEIEEBMARRIINTVREEN THEIN . TLRIEBENDETI2REBE L THVWLONEZ EEEX
LTWahIFTlEEL,

T—RIXINK—ICEHDBENRIERESAEFICE>THEETES 5 M 2007 ERRIBEZEDMHE 12, £)hlT “physical energy content” &
U “substitution/equivalent primary” FEIR BRI XN —DRBEICL W BE > RERICE P EFEEBPIL CVWEVREDHINDT, Y
RO—RIFXIVF—ILEDIEEGUEL > EFENREL TV IHEEMD» H 3. ZEBOT — ZDLEEPBAMICOVWTELT LHEY T
. IEA F1TD Renewables Information (2009) T & “physical energy content” FETCHEE L /=4 OECD 3END—KRI X/ ¥ —IZ 5D 3
EEEBEHL TV, 20T — 2 I YURESOHBEEBMBETRL TWB, - LEESHHY . HIZIE IEA TEA—-X M) 7OEEIG 23.4% T
HBHNW . REN21 DF—ZNXN—ZXTl329% TH D, ZNDEWVITHWIFENDEN(EELHEYHTHIMICLD2BDTH S,

2NCAHY—D 2008 FEDTF—RIEBBEBICLIEENREEZEA TV D,

SHEIZ 2000 FICHEREIRINX —HBICHDIEENDBEEZEEZ[15% /2020 £ Tl EEB L CDHEREFAREEEA TV R ERDE
EERE—RIZIVE—ICHTBEET[15% 2020 £ Cl. ChIFEFHREESEEATLEL,

AFA ST UTOEEERBIIBEOENDADEE,

HE : REN21 DF — 2 X=X EFFE D 5 D, EU-27(2008) DRI I V¥ —DE|EIE Nikos Roubanis @ Environment and Energy:
Data in focus30/2010 ( 7') 2 v &JL : Rurostat, 2010 £ 7 A 5 B ). EU-27 M El4 I Renewable Energy Directive 2009/28/EC (50
INAEAEICELVER A1 1EHRE LT .www.ren21.net ® “Renewables Interactive Map” 2SN 2 &,




FR8. BRIFXIX—ICLBEBEHDEIE. 2008 FOEEFEH S URFROBEE

B sl éﬁg o SROBE B sl éffg o FROBE
S 18% — ZDMDFERE, OECD #ZE, #%iTE
EU-27 16.7% * 21%/2010 ¥ T S 17% 5% /2016 £ C
10%/2020 £ T
Eru—ai% 0T 62% 78%/2010 ¥ T Ll L2 LSS
el o2 S . 24 R 16% 24%,/2020 ¥ T
Uda 3% 0 FED 3.9% 45%/2010 ¥ T
F = 2 AIE 5.2% 89%,/2010 % T 45% /2020 % T
16.9%/2030 % T '
Fu2—2 29% 29% /2010 % T & LE
IZA =7 29 5.1%/2010 ¥ ¢ TNV YT 9.9% 10%/2010 £ T
T4 R 31% 315%/2010 T TVELTF 2P 35% 40% /2015 £T
752 14% 21%/2010 % T NSYTTT YA 5%/2015 £T
KA 15% 12.5%/2010 T - 10%/2020 T
25-30%,/2020 * T 77 ) 85% 75-85%/2020 ¥ C
50% /2030 ¥ T B AN — 50% /2015 £ C
vy 8.3% 20.1%/2010 £ T . 80%/2020 ¥ T
NYHY — 5.6% 3.6%/2010 £ T T—=T7 N7 50% /2020 £ T
FANT YK 12% 13.2%/2010 £ T K3 =7 LA 7% 10%/2015 T
1597 17% 225%/2010 ¥ T Y7 b 20%/2020 3T
SrET 41% 49.3%/2010 £ T A= 10%/2020 £
JrT=T 4.6% 7%/2010 % T 1> K2 4% 25%/2010 £T
Ny TN 41% 5.7%/2010 T VXA N 5% 10%./2010 £ T
<N 5%/2010 T ) 15%/2020 T
A 8.9% 9%/2010 % T ner 10%/2020 % T
K5V F 4.3% 7.5%./2010 % T . 309/2030 % T
FU kAN 43% 39%/2010 % T RTAAIN 75%/2020 T
55-60% /2010 ¥ T E—-Y T ¥ A 37% 65%/2028 £ C
N— =T 28% 339%,/2010 ¥ T EH 3 4% 20%/2012 £T
ZONFET 16 % 31%/2010 * T EIN 3% 20-25% /2020 ¥ C
ZONR=T 29% 33.6%/2010 ¥ T =NI7TH 27% 38%/2011 £T
2L Y 21% 29.4%/2010 £ T =Yzl 10%/2020 % T
A T —FV 56 % 60% /2010 £ T FATYT 7%/2025 ¥ T
3 [ 56%  10.4%/2010/11 ¥ T INERY 109%/2012 T
15.4%/2015/16 F T4 YLV 47%/2013 £ T
T s 90% /2012 ¥ T
W7 7% <1% 4%/2013 ¥ T
13%/2020 % T
PO PZE 10%/2017 ¥ T
54 10.6% /2011 T
141%/2022 ¥ T
N 50%/2012 ¥ T

;i :*EU27 HEIZ EC Joint Research Center %#1T7% “Renewable Energy Snapshots” (7JzvtJl, 2010 £ 5 B) (Z&hiE 2009 ENEIE I
19.9%THB, IN\—t>T—IIZDVWTIE 1% Kim CEBRAEALTWIEDHZ, RPDERFEHICEDIARIXIINF—HEREEENOEIEZEEIFOE
TH3h . BRZEEZAELEVERLITO@E, #—XNFUT (7%). RUET (39%). HF4 (61%). FU (51%). FE (17%). IO ET (82%).
JZX&)H(95%) . F21—/N(9%) . TTTRIL (62%) . KT 2T (60%) . 7 =7 (58%) . E&E (1%) . EY>E—7 (99%) . /¥F~7 (64%) . ~Ib— (56%)
21X (56%) . KE (8.8%) . TIWITA (61%) Y ET (99%) . KERVHFHTIIIRITD RPS HIEICA--EE FDZENEMNDBIZED HDD.
ELANILOBEZIZEN (RR11B8), O2/T7OBEEEEAETIELHD, ThEDEICDVTIEER R7 XU RO #5HE, HERLNILOBZEEICD
WTIIEE 4 222, BEFEOZEOHEILELETHY. +2IERBED HREEL TSRENDZEEERL TVEHITTIEEL,

' BARDBZEEICKHREDS A->TWEW=DEFEOEI S S EEICKEIK IRV THE, KOREEEH-EGFEOEIEIZ9% THB,

2 URICEEEHDOEDEEFNDE|EI1E 2006 EDFIETH!). 2007 ERRIREEERU TH 500

3 TIELFLDARIKAFEERR - 2016 EDBEIZ(EIZ 8% TH D,

4 ZHFTTD 2008 FEDBEFEDEE DHEHEICIE 44% EVWOEEDHH D,

5 22 HD 2017 EOBEZEBEIT AR K AREERR

HH  REN21 OF—aNX—-ZXRUFREDPLDIER. EU RV OECD EEDEEIFDEIE(X IEA Renewable Information 2009 (Z&%, F251>
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EXRE

1 Figure 1 shows shares of final energy consumption, which is different than shares of primary energy consumption. For
an explanation of the differences, see Sidebar 1 on page 21 of REN21, Renewables 2007 Global Status Report (Paris: 2007),
available at www.renZ2l.net. Figure 1 is based on the following data for 2008: (a) global final energy consumption of 8400
Mtoe including traditional biomass, which is derived from the 8286 Mtoe for 2007 from International Energy Agency
(IEA) Key World Energy Statistics 2009 (Paris: IEA/OECD, 2009), and then adjusted to 2008 using the 1.4% growth rate
in global primary energy for 2008 found in BP, Statistical Review of World Energy 2009 (London: June 2009); (b)
traditional biomass of 1,100 Mtoe (adjusted by 2 percent/year growth from 2001 estimate in J. Goldemberg and T.B.
Johansson, eds., World Energy Assessment Overview: 2004 Update (New York: United Nations Development Programme,
United Nations Department of Economic and Social Affairs, and World Energy Council, 2004), although there are no
consistent global estimates for growth of traditional bio- mass); (c) hydropower of 3,170 Terawatt-hours (TWh) and 270
Mtoe for 2008 from BP, op. cit. this note; (d) nuclear of 2,739 TWh and 235 Mtoe from BP, op. cit. this note; (e) renewables
for 2008 adjusted from REN21 Renewables 2007 Global Status Report figures (which are 2006 figures) using capacity
increases and additional industry data; figures calculated for 2008 are: biomass power 270 TWh, wind power 260 TWh,
geothermal power 70 TWh, solar and other power 15 TWh, solar hot water 350 petajoules (P]), geothermal heat 310 PJ,
biomass heat 4,400 PJ, ethanol 1,470 P], and biodiesel 410 P]. So total non-hydro renewable power generation for 2008 is
calculated as 615 TWh, and total final energy from non-hydro renewables is calculated as 219 Mtoe. All traditional
biomass supply is considered final energy consumption for purposes of this analysis. For heat from modern biomass,
there is some ambiguity as to what constitutes “final energy consumption.” Typically, it includes the heat content of
steam and hot water produced from central biomass boilers and heat-and-power plants, but analyses can vary depending
on how building-level heating boilers are counted. Few global estimates exist for modern biomass heat consumption,
including district heating supply and direct industry use. The IEA gives 4,000 PJ heat from modern bioenergy, per IEA,
Renewables for Heating and Cooling (Paris: IEA/OECD, 2007), and Johansson and Turkemburg give 730 TWh(th), or
2,600 PJ final heat in 2001, per T. Johansson and W. Turkemburg, “Policies for Renewable Energy in the European Union
and Its Member States: An Overview,” Energy for Sustainable Development, vol. 8, no. 1 (2004), pp. 5-24. Figures from
the IEA and other sources suggest that biomass for final heat consumption in industry is substantial (although there are
few published studies on this topic), and therefore renewable heating/hot water could be higher than shown in Figure 1.
Further discussion of the different methods for calculating share of energy from renewables can be found in Eric
Martinot et al, “Renewable Energy Futures: Targets, Scenarios and Pathways,” Annual Review of Environment and
Resources, vol. 32 (2007), pp. 205-39.

2 Note on treatment of hydropower: past editions of this report, starting with the original 2005 edition, have reported
separate figures for large and small hydropower and generally treated large hydropower as separate from ‘new
renewables,” which includes small hydropower. In the past, global data for “small hydropower” have been determined
by reporting standards or definitions of individual countries, which vary by country. The most notable exceptions are
China (less than 50 MW), Brazil and the United States (less than 30 MW), and India (up to 25 MW). In this edition, small
hydropower is defined as less than 10 MW. Small hydro has been differentiated from large for several reasons. Small
hydro is counted, reported, and tracked separately from large hydro in a variety of policy and market contexts around
the world, for example, as an eligible technology for Renewable Portfolio Standards, feed-in tariffs, tax credits, and in
portfolio tracking by financiers and development assist- ance agencies. Some policy targets (see Section 4) count only
small hydro in calculating share of electricity from renewable and exclude large hydro from policy targets. In addition,
many countries separate small and large hydro when tracking renewables development. Further, because it represents
such a large portion of total renewable energy capacity on a global basis and in many individual countries, large (or total)
hydro- power masks the dynamic growth and features of ongoing markets for wind, biomass, solar, and other “new
renewables” if it is not separated out. At the same time, this approach to hydropower has not been without problems,
particularly as the definition of small hydro is not globally consistent. The International Hydropower Association (IHA)
maintains that hydro, of whatever size, should not be differentiated from other renewables and that this separation is
contrary to the spirit of a global transition to renewable energy. Hydropower technology is fundamentally the same




regardless of scale, and other distinctions in hydro technology (e.g., technology types such as storage hydro versus run-
of-river) are potentially more relevant to a discussion of renewable energy and provide a scientifically based distinction.
Unfortunately, a lack of data makes it impossible to provide details regarding developments by specific hydro
technology.

3 Figure 2 based on data provided later in this section and in the reference tables. For full source information see: note
66 for solar PV (grid- connected), note 80 for solar PV (utility scale), note 8 for wind power, note 145 for solar hot water/
heating, note 99 for solar thermal power, note 87 for geothermal power, and note 173 for ethanol and biodiesel
production. In addition, some data are based on 2004 statistics that can be found in RENZ21, Renewables 2005 Global
Status Report (Washington, DC: Worldwatch Institute, 2005).

4 For Figure 3 sources, see reference notes for Figure 1, op. cit. note 1. Global power capacity estimate of 4,800 GW is
based on IEA's 4500 GW installed in 2007, adjusted for an average growth rate of 3 percent for 2008 and 2009, per IEA,
World Energy Outlook 2009 (Paris: IEA/OECD, 2009), p. 102. World electricity generation estimated at 20,700 TWh in
2008, based on 2007 generation of 19845 TWh from International Energy Agency, Electricity Information 2009, (Paris:
OECD, 2009), adjusted by 4.4% growth for 2008 (assuming same growth rate as 2007).

5 Figure 4 and 305 GW based on data in Table R4. See Table R4 for sources, as well as endnotes throughout this section
that provide references for specific national and global statistics.

6 Europe from Global Wind Energy Council (GWEC), “More Wind Power Capacity Installed Last Year in the EU Than
Any Other Power Technology,” press release (Brussels: 2 February 2010); United States from American Wind Energy
Association (AWEA), AWEA U.S. Wind Industry Annual Market Report Year Ending 2009 (Washington, DC: April 2010).
7 Li Junfeng, Chinese Renewable Energy Industries Association (CREIA), personal communication with REN21, May
2010.

8 Figure 5 and Table R2 derived from the following primary yearbooks for wind power: GWEC, Global Wind 2009 Report
(Brussels: 2010) and World Wind Energy Association (WWEA), Wind Energy International 2007/2008 and World Wind
Energy Report 2009 (Bonn: 2010). Other important sources include the European Wind Energy Association (EWEA),
AWEA, and Chinese Wind Energy Association (CWEA).

9 China and Figure 6 from Shi Pengfei, CWEA, personal communication with REN21, May 2010, and from sources
provided in Endnote 8.

10 Based on just under 200 MW installed in 2004, per Shi, op. cit. note 9; 8 GW from GWEC, op. cit. note 8.

11 Total of 258 GW is completed installations, per CWEA and based on data provided by manufacturers and cross-
checked with project developers. About 3 GW was installed but not yet connected at end of 2009 due to normal testing
and certification delays, but still counted in China's operating base for 2009. Number based on total installations and on
grid-connected capacity from Hydrochina Corporation (official recognized by China's National Energy Administration),
available at www.windpower.org.cn/news/news.jsp?id=335 and provided by Shi, op. cit. note 9. China's installed nuclear
generating capacity at the end of 2009 was 21.9 GW, per “China's Nuclear Power Capacity over 21 Million KW,” People's
Daily Online, 7 January 2010.

12 Based on data from Shi, op. cit. note 9, and from Li Junfeng and Ma Lingjuan, CREIA, personal communication with
RENZ21, April 2010. Note that the 2005 market did not quite double total installed capacity but came close (from 764 MW
at end 2004 to 1,260 MW at end 2005.)

13 AWEA, op. cit. note 6.

14 AWEA, “AWEA Releases U.S. Wind Industry Annual Market Report,” press release (Washington, DC: 8 April 2010).
15 Electric Reliability Council of Texas (ERCOT), “Texas Posts Record Increase in Voluntary Renewable Energy Credits:
State Exceeds Legislature's 2025 Goal 15 Years Early,” press release (Austin, TX: 14 May 2010).

16 Germany from Thomas Nieder, Zentrum fiir Sonnenenergie- und Wasserstoff-Forschung Baden-Wirttemberg (ZSW),
Germany, personal communication with REN21, May 2010; Spain from Asociacion Empresarial Eolica, 25 March 2010, at
www.aeeolica.es/en; other Europe from EWEA, Wind in Power—2009 European Statistics (Brussels: February 2010).

17 GWEC, op. cit. note 8; WWEA, op. cit. note 8. Note that the Indian Ministry of New and Renewable Energy estimates




that 1,565 MW were installed during 2009 through 31 March 2010, with cumulative capacity exceeding 11,800 MW by the
end of March 2010, per Government of India, Ministry of New and Renewable Energy, “New and Renewable Energy -
Cumulative Achievements as on 31.03.2010,” www.mnre.gov.in, updated 30 April 2010.

18 José Etcheverry, York University, Toronto, Canada, personal communication with REN21, April 2010; Canadian Wind
Energy Association, “Canadian Wind Farms,” www.canwea.ca/farms/index_e.php, viewed 13 June 2010.

19 Brazil, for example, increased its installed capacity in the range of 70 percent over 2008 levels, with capacity rising
from 414 MW in 2008 to 717 MW in 2009, per Marlon Arraes Jardin Leal, Ministry of Mines and Energy, Brazil, personal
communication with REN21, May 2010; 2009 year-end capacity reached 766 MW, per National Electric Energy Agency,
Generation Data Bank, www.aneel.gov.br/aplicacoes/capacidadebrasil/capacida- debrasil.asp, viewed May 2010, and
provided by Renata Grisoli, CENBIO, personal communication with REN21, May 2010. In addition, significant capacity
was added in Chile (60 MW added for a total of 78 MW) and Costa Rica (495 MW added for total of 120 MW), per
ECLAC, Istmo Centroamericano: Estadisticas Del Subsector Eléctrico, April 2010.

20 WWEA, World Wind Energy Report 2009, op. cit. note 8. Note that the WWEA data do not include Kenya and some
smaller players, such as Thailand, that installed wind capacity during 2009. This brings the number of countries above
82. In addition, several countries—including Ethiopia, Ghana, and Uganda in Africa—have small off-grid wind systems in
operation. Africa from Mark Hankins, independent consultant and solar project developer, Kenya, personal
communication with REN21, May 2010; Thailand from Chris Greacen, Palang Thai, personal communica- tion with
RENZ21, February 2010; Nicaragua from Organizacion Latinoamericana de Energia (OLADE, http://www.olade.org/siee.
html), provided by Gonzalo Bravo, Bariloche Foundation (Argentina), personal communication with REN21, March 2010.
21 Additions calculated using 577 MW added in Europe from EWEA, The European Offshore Wind Industry—Key
Trends and Statistics 2009 (Brussels: January 2010); 63 MW in China from Pengfei, op. cit. note 9, and from Steve Sawyer,
GWEC, personal communication with REN21, May 2010; 1 MW in Japan from WWEA, World Wind Energy Report 2009,
op. cit. note &; 72 percent assumes the 373 MW installed in Europe was the only offshore capacity added in 2008; 373 MW
in 2008 from EWEA, op. cit. this note.

22 EWEA, op. cit. note 21.

23 “UK Offshore Wind Reaches 1 GW,” RenewableEnergyFocus.com, 28 April 2010.

24 Sawyer, op. cit. note 21. All 34 turbines to make up the 102 MW Donghai Bridge project were installed by February
2010.

25 Japan from WWEA, World Wind Energy Report 2009, op. cit. note 8.

26 EWEA, op. cit. note 21.

27 Graham Jesmer, “US Offshore Wind Project Updates,” RenewableEnergyWorld.com, 16 December 2009; Graham
Jesmer, “Approved! Cape Wind Gets Green Light,” RenewableEnergyWorld.com, 28 April 2010.

28 Nao Nakanishi, “UK Small Wind Blows Strong Despite Recession,” Reuters, 20 November 2009.

29 Number presented at 1st World Wind Energy Association, World Summit for Small Wind, Husum, Germany, 18-19
March 2010, provided by Stefan Gsanger, WWEA, personal communication with REN21, May 2010.

30 Daniele Guidi and Stephanie Cunningham, Ecosoluzione, personal communication with REN21, March 2010.

31 AWEA, AWEA Small Wind Turbine Global Market Study (Washington, DC: 2010).

32 China data presented at 1st World Wind Energy Association, World Summit for Small Wind, op. cit. note 29.

33 Europe from GWEC, op. cit. note 6, and from EWEA, op. cit. note 16; United States from AWEA, op. cit. note 6.

34 Denmark from WWEA, op. cit. note 8; Spain from Asociacion Empresarial Eolica, op. cit. note 16; Germany from
Nieder, op. cit. note 16; Portugal and Ireland from Sawyer, op. cit. note 21.

35 Germany from B. Neddermann, “Status de Windenergienutzung in Deutschland—Stand 31.12.2009,” German Wind
Energy Institute (DEWI GmbH).

36 Iowa and Texas from AWEA, op. cit. note 14, and from Peter Behr, “Renewable Energy: Is Texas Writing the Book
on Wind Power?” E&E News, 8 April 2010.

37 Kenya from Hankins, op. cit. note 20; Ethiopia and Tanzania from Sawyer, op. cit. note 21, from “Ethiopia, French




Firm Sign 210m-Euro Wind Powered Electricity Project,” Ethiopian Review, 9 October 2009, and from Daniel Dickinson,
“Wind of Change Blows in Tanzania,” BBC News Online, 21 April 2008.

38 North Africa and Middle East from GWEC, “Africa and the Middle East,” www.gwec.net/index.php?id=18; Latin
America from Gonzalo Bravo, Bariloche Foundation, Argentina, personal communication with REN21, May 2010.

39 India from Sawyer, op. cit. note 21.

40 J. Matthew Roney, “China Challenging the United States for World Wind Leadership,” Earth Policy Release, 10
December 2009, www.earthpolicy.org/index.php?/indicators/C49; Christian Zeppezauer and Connie Carnabuci, ‘A New
Revolution: China Hikes Wind and Solar Power Targets,” Renewable Energy World Magazine, September/October 2009.
41 AWEA, “American Wind Energy Association (AWEA) Notes Wind Industry Highlights of 2009,” press release
(Washington, DC: 22 December 2009).

42 Biomass power-generation capacity figures presented in this report do not include electricity from municipal solid
waste (MSW) or industrial waste. Many sources include MSW in biomass figures, although there is no universally
accepted definition. If MSW were included, the global biomass power generation figure might increase by at least 12 GW.
Statistics on biomass power generation from a database by Eric Martinot with country-by-country numbers collected
since 2004 from submissions by report contributors and individual country research, along with OECD biomass power
generation statistics (excluding municipal waste) from IEA, Renewables Information 2009 (Paris: 2009). In general, pro-
gress with biomass power is difficult to track globally on an annual basis.

43 IEA, “Development of Renewables and Waste in OECD Countries,” in Renewables Information, op. cit. note 42.

44 Less developed from Lee Clair, “Biomass—An Emerging Fuel for Power Generation,” Renewable Energy World
North America Magazine, January/February 2010; number of plants from 25 by 25, “Gains in Renewable Energy
Sectors in 2009 Augur Strong Future,” blog.25x25.0rg/?p=1234, 31 December 2009; states and capacity from “U.S.
Biomass Power,” in EnerG: Alternative Sources Magazine, November/December 2009, pp. 20-21.

45 Ron Pernick et al,, “Clean Energy Trends 2010” (San Francisco/Portland: Clean Edge, March 2010), p. 12.

46 Uwe Fritsche, Oko-Institut, Germany, personal communication with REN21, March 2010.

47 Tripling of output from EurObserv'ER, “Solid Biomass Barometer,” December 2009, p. 9. Capacity has increased 34
percent since 2003, per “Electricity from Biomass Rising in Europe,” RenewableEnergyFocus.com, 14 January 2010.

48 “Electricity from Biomass Rising in Europe,” op. cit. note 47. Wood and wood waste account for t