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g e s RitkHBEE By EE Al ST R wlk =
£HRER RIFENRE (TWH) (BEER) FERNE (€bn) (B=A) FCO, R E
SEER 864 41% 24 3214 0.54 518
REEs 1,740 8.2% 82 89.39 130 1,044
BRIER 2,651 12.6% 143 149.35 2.21 1,591
2HRMAEFREL%E2050
o g e RitRHE Firer el g A = FHER whl N
LHKEE RitENEE (TWH) (BE3TIER) FENE (€bn) (&R) ECOZﬁE
SEER 1,783 5.8% 36.6 4710 0.74 1,070
REEs 1,834 4,818 15.6% 100 104.36 171 2,891
BRIER 3,498 9,088 29.5% 165 16814 2.98 5,453
2RBUFTNBRINEE
3,000,000 — [MW] [ Reference/Z%1%5% M Moderate/Fafii® [ Advanced/#aifi S
2,500,000 —
2,000,000 —
1,500,000 —
1,000,000 —
500,000 —
’ | | | |
2007 2008 2009 2010 2015 2020 2030
2HRRAHNBARINEE (BAR)
EE 2007 2008 2009 2010 2015 2020 2030
SEER MW] 93,864 109,739 128,046 139,000 232,956 352,300 496,730
[TWh] 206 240 280 304 571 864 1,218
BREs MW] 93,864 117,735 143,376 172,280 378,954 709,332 1,420,436
[TWh] 206 258 314 377 929 1,740 3,484
BHEs MW] 93,864 119,837 149,841 186,309 485,834 1,080,886 2,375,374
[TWh] 206 262 328 408 1192 2,651 5,939
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BEER, DEREREE (2007 FLEREFRE )
AER, FRIRE 2008 FRIZKEH 27%, Z| 2010
FTHEE10%, 2/FF 2030 FE THEE 4%, 20354,
IBCERIBEAE 1%o

Hit, ZBEESFTNE 2010 ELHRBITRERTSE
LF) 139GW, HEAH 304 TWh, THESIKBNE
KEY 1.8%.

2] 2020 £, EBERNEEENBSRHILE 352 CW,
3| 2030 LK FIR 500 GW,  FEEKZA30CW,  F
2050 £, SERNAEYV A ERIEUT 680 CW,

REETE R BREB IR R G AR 5% B 7 K FUl
HARTMBER. 2020 F2 864 TWh KB L4
KRR EM 3.6-41%, EERMNEIRBURTIH LIS
Mo %2030, 1218 TWh IR B HEELIRBENE
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MEGHRBENTROTHE (RBREEE) %

400 — [%] RESEFXREN RUE 3 B R I
350 — —— RN TR HEBTRE AT I
300 — — R TR Tl R g
' — BERETHEK — BERBHHEK
250 —
200 —
150 —
100 —
50 — —
00 7 | | | | |
2007 2010 2020 2030 2040 2050
REEBEINEFALRABEIFERELTHHRARNETHEARES
2007 | 2010 | 2020 | 2030 | 2040 | 2050

SEBET+GQRETHARES

REBERY% - ZEF RN ( EFrgERZE LN TR )

% 1.4 17 3.6 42 4.4 42

KEL BB R % — B3 TE RIN Energy® evolution (REXX1ET) % 14 17 41 51 5.8 5.8
REBAREXNEHHESR
REEBER% - 5 ZERTN % 1.4 21 73| mol| 25| M2

REBBIBER % — BB KRIUM Energy® evolution (BEXXTETY)
BHARIENENHIES

% 1.4 21 82 14.6 16.4 15.6

REBER% - SEF RN

% 1.4 23 1.2 19.7 231 212

KEEBIBER % — REX T KIN Energy® evolution (BEXLIETE)

% 1.4 2.3 12.6 24.0 303 29.5
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3o {R1R 2008 FAYIBKE A 27%, %2010 FHEE
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1600 RAE RTETR FEM — 180,000
T e xR B SEER
— TafiEE m RfiEs
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1,400 —
— 140,000
1,200 —
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600 —
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2007 2008 2009 2010 2015 2020 2030
wESHAI
2007 2008 2009 2010 2015 2020 2030
SEER
FEHE M) 19,865 18,016 18,034 18,307 20,887 24,180 30,013
AR BRIt/ T R 1,300 1,350 1,450 1,438 1,376 1,329 1,301

BH10{ZERTT/ 25,824,500 25,873,673 25,910,012 26,545,447 28,736,673 32,135,267 39,058,575

wA TE/E 329,232 387,368 418,625 424,648 479,888 535,074 634114

REES
FEYLE (MW 19,865 23,871 25,641 28,904 54,023 81,546 84,465
A BT/ TR 1,300 1,350 1,450 1,392 1170 1,096 1,050

BT 10{2F T/ 25,824,500 32,225,716 37,179,828 40,220,810 63,182,874 89,390,391 88,658,740

s T1E/4E 329,232 397,269 432,363 462,023 882,520 1,296,306 1,486,589
FEAE MW] 19,865 25,509 30,005 36,468 84,160 142,674 165,000
A BT/ TR 1,300 1,350 1,450 1,379 1112 1,047 1,026

BT 10{ZMTT/E 25,824,500 34,437,535 43,506,723 50,304,975 93,546,253 149,352,592 169,297,423

wd TR/ 329,232 422,545 499,967 572,596 1,340,016 2,214,699 2,810,395
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LA A B TR AI R A
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R, MRERERNN35-77KS/ FREE, TR
K EB N A 0.05-0.25 BXS / FEA .

XEEAR BT Pl A S AR, iZ
REXHE, FeBAFH
¥ 5B & RS A ExternE I

R, WIMZAATHEERMAEERTURESRM
B ROMBRHE A A H) (ETS) X AR I / B R MHAESR
L R BIBRAERLAL T

Ao, XEFERAFEISEARATXHRE
AR, BATRARBABEREMAR, EHEA

BEZEBRBNEEOREE, MEMURAT. &
HANT I B IR R B ROR NER 7 B2 pRX A B
NEEBRADFNBNEFERT ISR TZE T
LaBBEINEE LR, MWERT S EEIREMAEM
BINBS . FERRIERE BRAVAREHN R IR 50 232 A RT3,
RAORBHARBRIRE,

12

i/
TR BBN TR REEMANEESTE,
TRBERA T, FBIKUL, 2007 4,
AREETET 39 ZRITHBEA A,
—EFHHEEE 240 {ZF T,

BATROERRE WL ERKUEN
Xt —HE

Y PEB R
% 2030 £ ¥ X

L

AEFFOHL RS NENEERATMILTE—

#, BTUHFEHENERRE. SXIVXRNDIMERF
HEREREEAREFRRNEAR, FEHIFTERERSK

MEAZTHNABRARELERFELNLFEX, M
BRI X AR A s R B FTBUS R KAy d 2 o
REBRANSE.

TE. AZXNETZCE&TRTREWHE, FRX
NEBXHIY =ENFEE. RKEZFHNERERZ: SF
B—XERNBERY, NETHEERHES Pl
=, BRHE. BAHE. TR REMEE

1 S TFEMNTIE, TEMNREENS ( Bl 7E 2009 E£75 ) ( NEER RILIK )Y ; BXRHEL
1&X2, S0 GWEC/CREIA/CWEA (2006) : { HEIKEEE N EHZD ;

2 B . http://www.externe.info/externpr.pdf

3 EWEA (2008) ; { 4% /71— 2030 RN EEXBIER)
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Rit co. WP E

40,000 — BAMCO: —— sEES

35,000 —
— TR

30,000 —
25,000 —
20,000 —
15,000 —
10,000 —

500 —

S

2007 2008 2009 2010 2015 2020 2025 2030

4,000— HEAMCO2

3,500 — B SEER
o RpEs

3,000 — -
o BER

2,500 —
2,000 —
1,500 —
1,000 —

500 —

£ COo:HLPE

TTTT

2007 2008

CO, EMISSIONS

2009 2010 2015

i

2020 2025 2030

B EER BREER
5 CO R & CO, /& FE4 CO,Rb & CO, /&
(600g CO,/kWh) (RITBEAMECO,) (600g CO,/kWh) (RitE A MECOo,)

(EEAMCO,) (FEBAMECO,)
2007 123 406 2007 123 406
2008 144 550 2008 155 561
2009 168 718 2009 188 749
2010 183 901 2010 226 975
2015 343 2,245 2015 558 3,048
2020 518 4,459 2020 1,044 7,216
2025 615 7,333 2025 1,624 14,168
2030 731 10,776 2030 2,090 23,752
2035 799 14,632 2035 2,353 35,068
2040 945 19,118 2040 2,674 48,163
2045 1,006 24,021 2045 2,789 61,886
2050 1,070 29,247 2050 2,891 76,141

AT R

., FEEEFESESEMMA, X—KEEFER TR, 4 (GOOgC%%}% (%Jré%ﬁ’cz"c)%
£ 2030 FEZE N S, W, WIFEXKRER — (Eﬁﬁu@c;) —
ITENAE, RPNENEEMER TIEREE 0.33 2008 P 63
(A 2N 2009 197 760
2010 245 1,005
2015 715 3,513
RIBPX LR, 2007 ERBIWIIRERF T 8 2020 1591 0.494
id 329000 A, ESEERSP, F200FHEE 2025 2,397 19,616
408,000 Nt HL, % 2020 £E#EE 535,000 4, 7 2030 3236 31,294
%%1@'[‘*5 §IJ 2010 E})‘(LEEE'E[S s - 2035 4,263 54,709
e BT, Adl] HE{EEE 462,000 2040 4,942 78,789
A, B 2020 FEEMIE130 A A, BRITESNIAR, 2045 5178 104,197
£) 2010 4 R B3 MFL ARG E 572,000 4, F 2050 o453 120887

2020 FEA5#BIT 220 AN,

13
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W Z R

RENRERNRABETETURD@EHEKRS
B a4k, —SARIMEEZRNMAFER
WE, SETER[URTUHNREMER,

SteER, BAKBERAT R H LI LR
B, HEHE. REMEB-RFHERH 20 FHR
PGP BN — AUREBEEENTI 3 Z6 1A
MATUFE “WM2" o

#rE MR ZE A BHE R R BT BUR T HT15

RAEBEERNETRRSARASEH, 7
BEZRASMITERPRET AEAAREN - SR
HBEKE, BRR20FEEXMRRI DB R BHR
BRFHE, MEREHREFERARASBERER, B
AR BE R B E] U ME — E AL B YIS HE AU E B I 600 M /
GWh, FEEFERX.

#2020 F, #FAESRRALHMK (L%,
X“'ﬁﬂi@?iiﬂh[ ) BB 50% MRITREBEENE
, X—EXH—FIERTEXNMRRBER, XL
ExRMXMEBRSTUARRLEBIRAILENER
T, ATHERRX ZEARKRELE, BHEZS
WOBHEREARE.

il

EF*»

4

14

ZEEIXLERE, SEBERIUN 2010 EXELH
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EREMEMRFPONRARDLMRE, RS
DA ARTEER AR —ENETHERRERA
BT, ZEINEBARAESNE T AERAREZ T A
MARGHFTIE, MREDFERAR ( TRZHEFEZ
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EEMEMAFOZEN T HLERREZ RS FE R
FEMTARNEITITREE 2050" £ T HEERE
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REFTHAKFEHEREER. XMARH—BIEE
T ARRUTBAERBNE N MUEXEETLAEA MRS
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B, FEMSMARAPOEE—TE XN E 25 MEX
ROEONER 3R ( “REIRIE M . WONIE 7SS 88 IR R SRAYTT
BEERZIK", T2005F 9 AAHEREZEMTAR
Fri e —mtss) PERALTXMER, XMERZS
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Ecofys #F5if9 B B9 7 T2 M 2003 & 2050 25k
RETRR IR S R 5T E XM EFRRER A X A X aEFT
WA RAERT KIER. MIET KB HE HFHREL,
FEZBSEEMTVERFETY. TBUEREMERT
W, HABERELFRSY,

Ecofys HFAR TN 7 248 RERUE /1 A9 — K M0 B A
SEFRZE, BFRTBINREXERIFREZIE

BFEREAMNEIEH. EREE5SEERMLL, 2050
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RPFERE =Tl P, REENTREZEXEE
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Ecofys FAR A& T MMBERIER,
BRI RAIAM

KIRERERT

4 Krewitt W, Simon S. Graus W. Teske S. Zervos A. Schaefer O. (The 2 degrees C scenario - A
sustainable world energy perspective)) ; (FEJRII ), H#35%, #105, 4969-4980, 2007,
5 21 www.energyblueprint.info
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BRINE (MW)
2007 2010 2020 2030

BERIE (MW)
2007 2010 2020 2030

BEE= 18,664 | 28,000 | 92,000 | 132,000 SEES 57136 | 77,000 | 176,300 | 226,730
BREs 18,664 | 41195 | 214,371 | 366,136 BsEns 57136 | 89,227 | 182,464 | 306,491
anEs 18,664 | 41195 | 252,861 | 519,747 ETR £ 57136 | 89,132 | 212,632 | 353,015

BT EM

BENE (MW)

2007 2010 2020 2030
BEER 537 | 2,000 | 5000| 8000 \
=l 537 | 2,496 | 50,179 | 103,140
aEs 537 | 2,496 | 100,081 | 201,080

BERIE (MW)
2007 2010 2020 2030

SEES 454 1,000 | 4,000 7,000
BEEs 454 785 | 10,067 | 20,692
ERES 454 887 | 17,606 | 52,032

DEFINITIONS OF REGIONS IN ACCORDANCE WITH IEA CLASSIFICATION

OECD Europe: Austria, Belgium, Czech Republic, Denmark, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, the Netherlands,
Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland, Turkey,
United Kingdom

OECD North America: Canada, Mexico, United States
OECD Pacific: Australia, Japan, Korea (South), New Zealand

Transition Economies: Albania, Armenia, Azerbaijan, Belarus, Bosnia-Herzegovina,
Bulgaria, Croatia, Estonia, Serbia and Montenegro, the former Republic of
Macedonia, Georgia, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Moldova, Romania,
Russia, Slovenia, Tajikistan, Turkmenistan, Ukraine, Uzbekistan, Cyprus?, Malta?

India

Other developing Asia: Afghanistan, Bangladesh, Bhutan, Brunei, Cambodia,
Chinese Taipei, Fiji, French Polynesia, Indonesia, Kiribati, Democratic People’s
Republic of Korea, Laos, Macao, Malaysia, Maldives, Mongolia, Myanmar, Nepal,
New Caledonia, Pakistan, Papua New Guinea, Philippines, Samoa, Singapore,
Solomon Islands, Sri Lanka, Thailand, Vietnam, Vanuatu

1 Cyprus and Malta are allocated to the Transition Economies for statistical reasons
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Latin America: Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize,
Bermuda, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominica, Dominican
Republic, Ecuador, El Salvador, French Guiana, Grenada, Guadeloupe, Guatemala,
Guyana, Haiti, Honduras, Jamaica, Martinique, Netherlands Antilles, Nicaragua,
Panama, Paraguay, Peru, St. Kitts-Nevis-Anguila, Saint Lucia, St. Vincent and
Grenadines, Suriname, Trinidad and Tobago, Uruguay, Venezuela

Africa: Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape
Verde, Central African Republic, Chad, Comoros, Congo, Democratic Republic of
Congo, Cote d'lvoire, Djibouti, Egypt, Equatorial Guinea, Eritrea, Ethiopia, Gabon,
Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Libya, Madagascar,
Malawi, Mali, Mauritania, Mauritius, Morocco, Mozambique, Namibia, Niger,
Nigeria, Reunion, Rwanda, Sao Tome and Principe, Senegal, Seychelles, Sierra Leone,
Somalia, South Africa, Sudan, Swaziland, United Republic of Tanzania, Togo, Tunisia,
Uganda, Zambia, Zimbabwe

Middle East: Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi
Arabia, Syria, United Arab Emirates, Yemen

China: People’s Republic of China including Hong Kong
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REVE (MW)

2007 2010 2020 2030
EEE= 204 | 2,000 | 7000| 11,000
BRE= 204 449 9183 | 33,5548
= 204 449 | 10,411 | 75231

BENNE (MW)

BERUE (MW)

2007 2010 2020 2030
EEE= 5906 | 9,000 | 27,000 | 49,000
BEEs 5906 | 17,507 | 100,724 | 200,531
5906 | 19,613 | 200,880 | 450,582

RENE (MW)

2007 2010 2020 2030

312 | 2,000 7000 | 16,000

312 | 1,670 | 40,274 | 140,897

HElEs 312 1,817 | 60,735 | 210,808

RENE (MW)

2007 2010 2020 2030
BEER 2,887 | 5000 | 12,000 | 16,000
(=L 2,887 | 3,688 | 30,018 | 70,698
HBAE = 2,887 | 3,739 | 75380 | 215362

BEVE (MW)

2007 2010 2020 2030 2007 2010 2020 2030
SEEE 84 | 1,000 | 2000 4,000 SEER 7,845 | 12,000 | 20,000 | 27,000
BRE= 84 577 8150 | 20,136 BREEs 7,845 | 19,683 | 69,203 | 142,245
Tl 84 413 | 25398 | 62,777 HAEs 7845 | 20,571 | 137636 | 235,075
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ANNEX

REFERENCE
Global Annual Wind power Wind power CO, reduction
~ Growth Rate}%] ‘Annual _ . penetration of penetration of (with 600g CO,/
Cumulative - excluding  Installationincl.  Capacity factor Production world’s electricity world’s electricity kWh) [annual Mio
Year [GW repowering Repowering [%] [TWh] in % - Reference  in % - Efficiency tCo,
2007 94 28 19,865 25 205.6 1.4 1.4 123
2008 110 27 15,857 25 2403 144
2009 128 15 18,307 25 280.4 168
2010 129 10 17,998 25 304.4 17 17 183
2015 233 9 20,887 28 571.4 343
2020 352 9 24,180 28 8641 3.6 41 518
2025 418 3 24,301 28 1,025.2 615
2030 497 4 30,013 28 1,218.4 4.2 51 731
2035 543 1 30,164 28 1,331.8 799
2040 599 1 36,196 30 1,574.7 4.4 5.8 945
2045 638 1 36,378 30 1,676.0 1,006
2050 679 1 36,560 30 1,783.8 4.2 5.8 1,070

MODERATE
Global Annual Wind power Wind power CO, reduction
) Growt_h Rated[%] ~Annual . ; penetrationof  penetration of  (with'600gCO,/
Cumulative excluding Installationincl,,  Capacity factor Production world’s electricity world's electricity kWh) [annual Mio
Year [GW] repowering Repowering [%] [TWh] in % - Reference in % - Efficiency tCo,]
2007 94 28 19,865 25 205.6 1.4 1.4 123
2008 118 27 23,871 25 257.8 155
2009 143 20 25,641 25 314.0 188
2010 172 19 28,904 25 3773 21 21 226
2015 379 15 54,023 28 929.5 558
2020 709 n 81,546 28 1,739.8 73 8.2 1,044
2025 1104 7 81,610 28 2,707.2 1,624
2030 1,420 3 80,536 28 3,484.0 11.9 14.6 2,090
2035 1,599 1 84,465 28 3,9221 2,353
2040 1,696 1 97,548 30 4,457.3 12.5 16 2,674
2045 1,769 1 100,380 30 4,648.5 2,789
2050 1,834 1 100,302 30 4,818.6 1.2 16 2,891

ADVANCED
Global Annual Wind power Wind power CO, reduction
) Growt_h RatedL%] _Annual ) i penetrationof  penetration of ~ (with'600gCO,/
Cumulative excluding Installation incl,.  Capacity factor Production world’s electricity world’s electricity kWh) [annual Mio
Year [GW] repowering Repowering [%] [TWh] in % - Reference in % - Efficiency tCo,]
2007 94 28% 19,865 25% 205.6 1.4 1.4 123
2008 120 25% 25,509 25% 262.4 157
2009 150 24% 30,005 25% 328.2 197
2010 186 22% 36,468 25% 408.0 23 23 245
2015 486 19% 84,160 28% 11917 715
2020 1,081 12% 142,674 28% 2,651.2 1.2 12.6 1,591
2025 1,770 8% 153,213 28% 3,994.2 2,397
2030 2,375 5% 165,000 28% 5,393.0 19.7 24.0 3,236
2035 2,961 2% 165,000 28% 7105.2 4,263
2040 3,163 1% 165,000 30% 8,236.6 231 30.3 4,942
2045 3,316 1% 165,000 30% 8,629.4 5178
2050 3,498 1% 165,000 30% 9,0881 21.2 24.5 5,453

18




(2 NERE) |

= 5

=]

=8

ANNEX

REFERENCE
CO, reduction - -
[cumulative Worlds electricity ~ World's electricity
Year Mio tCO,| Jobs  Progressratio [%]  Capacity [€/MW] Investment [€] inTWh - Reference  in TWh - Efficiency
2007 406 329,232 90 1,300 25,824,500
2008 550 397,269 90 1,350 25,873,673
2009 718 431,290 90 1,450 25,910,012
2010 901 417,923 90 1,438 26,545,447 17,890 17,686
2015 2,245 479,887 92 1,376 28,736,673
2020 4,459 535,074 92 1,329 32,135,267 23,697 21,095
2025 7,333 522,71 94 1,315 31,960,752
2030 10,776 634,114 94 1,301 39,058,575 29,254 23,937
2035 14,632 611,062 96 1,297 39,113,402
2040 19,118 713,769 96 1,292 46,748,706 35,698 27166
2045 24,021 728,531 98 1,290 46,924,011
2050 29,247 744123 98 1,288 47,099,974 42,938 30,814
MODERATE
CO, reduction o o
[cumulative Worlds electricity ~ World's electricity
Year Mio tCO,| Jobs  Progressratio [%]  Capacity [€/MW] Investment [T€] in TWh - Reference  in TWh - Efficiency
2007 406 329,232 90 1,300 25,824,500
2008 561 397,269 90 1,350 32,225,716
2009 749 432,363 90 1,450 37,179,828
2010 975 462,023 90 1,392 40,220,810 17,890 17,686
2015 3,048 882,520 90 1170 63,182,874
2020 7,216 1,296,306 92 1,096 89,390,391 23,697 21,095
2025 14,168 1,466,869 94 1,066 97,666,627
2030 23,752 1,486,589 94 1,050 88,658,740 29,254 23,937
2035 35,068 1,418,326 96 1,045 84,125,291
2040 48,163 1,637,816 96 1,042 101,659,168 35,698 27,166
2045 61,886 1,693,206 98 1,041 104,522,858
2050 76,141 1,713,391 98 1,041 104,365,717 42,938 30,814
ADVANCED
CO, reduction _ _
[cumulative Worlds electricity ~ World’s electricity
Year Mio tCO,] Jobs  Progressratio [%]  Capacity [€/MW] Investment [T€] in TWh - Reference  in TWh - Efficiency
2007 406 329,232 90% 1,300 25,824,500
2008 563 422,545 90% 1,350 34,437,535
2009 760 499,967 90% 1,450 43,506,723
2010 1,005 572,596 90% 1,379 50,304,975 17,890 17,686
2015 3,513 1,340,016 90% 12 93,546,253
2020 9,494 2,214,699 94% 1,047 149,352,592 23,697 21,095
2025 19,616 2,428,006 94% 1,036 158,727,421
2030 31,294 2,771,000 98% 1,026 169,297,423 29,254 23,937
2035 54,709 2,800,931 98% 1,022 168,705,910
2040 78,789 2,868,319 98% 1,021 168,481,382 35,698 27,166
2045 104,197 2,919,146 98% 1,020 168,321,894
2050 130,887 2,979,981 98% 1,019 168,140,446 42,938 30,814
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