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GWEC Outline

GLOBAL WIND ENERGY COUNCIL

Global market status

Projections 2010-2014; 2020, 2050
Investment and employment

Climate and Carbon

Markets and potentials in Latin America
Markets and potentials in Africa

Policy Conditions for success
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GWEC Cumulative Installed Capacity

GLOBAL WIND ENERGY COUNCIL

GLOBAL CUMULATIVE INSTALLED CAPACITY 1996-2009

']80'000 MW ..............................................................................................................................................................................
"[60}000 .....................................................................................................................................................................................
140}000 .........................................................................................................................................................................

']20.‘000 ............................................................................................................................................................

1996 2008 2009
6,100 7600 10,200 13,600 17400 23,900 31100 39431 47620 59091 74,052 93,835 120,297 158505

- _/
Y
13 yr avg growth: 28.6%
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GWEC Annual Installed Capacity

GLOBAL WIND ENERGY COUNCIL

GLOBAL ANNUAL INSTALLED CAPACITY 1996-2009

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1,280 1,530 2520 3,440 3,760 6,500 7270 8133 8207 1,531 15245 19,865 26,029 38,343

\— /)
Y
13 yr avg growth: 31.4%
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GWEC

GLOBAL WIND ENERGY COUNCIL

2009 Market Leaders

TOP 10 CUMULATIVE INSTALLED CAPACITY 2010

Rest of world
Denmark \
Portugal s

UK —
France ——

Italy

India ——

—

~—— Cermany

Spain 4/ \— PR China

MW %
us 35,064 221
PR China 25,805 16.3
Germany 25,777 16.3
Spain 19,149 121
India 10,926 6.9
Italy 4,850 31
France 4,492 2.8
UK 4,051 2.6
Portugal 3,535 2.2
Denmark 3,465 2.2
Rest of world 21,391 135
Total top 10 137114 86.5
World total 158,505 100.0

TOP 10 NEW INSTALLED CAPACITY 2010

Rest of world

Portugal
Canada N\ \
UK AN

France
\\

— PR China
Italy\
India
Germany —
Spain us
MW %
PR China 13,803 36.0
us 9,996 26.1
Spain 2,459 6.4
Germany 1,917 5.0
India 1,271 33
Italy 1114 29
France 1,088 2.8
UK 1,077 2.8
Canada 950 2.5
Portugal 673 1.8
Rest of world 3,994 10.4
Total top 10 34,349 89.6
World total 38,343 100.0
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GWEC Regional Breakdown

GLOBAL WIND ENERGY COUNCIL

ANNUAL INSTALLED CAPACITY BY REGION 2003-2009
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GWEC Summary Status

GLOBAL WIND ENERGY COUNCIL

« Three main markets: Europe, North America and China —
strong political commitment and framework in EU and
China; US and Canada uncertain

« China now home to largest manufacturing industry,
largest annual market — and #1 overall 2012 (?)

 European market continues to broaden — new boom with
offshore getting underway

« Latin America, Africa and the Pacific continue ‘on the
verge of take-off’

GWEC - Uniting the global wind industry and its representative associations 8



GWEC Projections to 2014

GLOBAL WIND ENERGY COUNCIL

MARKET FORECAST 2010-2014

450 GW ........................................................................................................................................................................... % 45
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2009 2010 2011 2012 2013 2014
Annual installed capacity [GW] 383 40.8 44.0 481 54.5 62.5
Cumulative [GW] 158.5 199.9 243.9 292.0 346.5 409.0
Cumulative capacity growthrate [%] ll 31.6 25.8 22.0 19.7 18.7 18.0
Annual installed capacity growthrate [%] @ 413 6.6 7.8 a3 13.3 14.7
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GWEC cumulative by Region 2009-2013

GLOBAL WIND ENERGY COUNCIL

CUMULATIVE MARKET FORECAST BY REGION 2009-2013

160 GW

R

2009 2010 2011 2012 2013 2014

turcpe M 76.2 87.0 98.0 1095 122.0 136.5

Morth America 38.4 485 590 71.0 85.0 101.5

asia IR 39.6 57.3 76 8 97.8 121.8 148.8

Latin America 1l 13 27 42 6.2 8.2 10.7
Pacific 2.2 2.9 36 4.4 5.4 6.4

Middle East and Africa [l 0.9 1.5 2.3 3.1 41 E.



GWEC Annual market to 2014 by region

GLOBAL WIND ENERGY COUNCIL

ANNUAL MARKET FORECAST BY REGION 2009-2013
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2009 2010 20M 2012 2013 2014

Europe M 10.5 10.5 11.0 11.5 12.5 14.5

North America 10.9 10.0 10.5 12.0 14.0 16.5

Asia W 15.4 17.5 19.5 21.0 24.0 27.0

Latin America W 0.6 15 15 2.0 2.0 25

Pacific 06 0.7 07 0.8 1.0 1.0

Middle East and Africa 0.2 0.6 0.8 0.8 1.0 1.0
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GWEC  GWEO 2008 - Production

GLOBAL WIND ENERGY COUNCIL

3,000,000 — [MW] Reference Moderate Advanced
2,500,000 —
2,000,000 —
1,500,000 —
1,000,000 —
500,000 —
o ]
2007 2008 2009 2010 2015 2020 2030

Year 2007 2008 2009 2010 2015 2020 2030

Reference [MW] 93,864 109,739 128,046 139,000 232,956 352,300 496,730

[TWh] 206 240 280 304 571 864 1,218

Moderate [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

— —J
Advanced [MW] 93,864 119,837 C 149841 ) 186,309 485,834 | ( 1,080,886 2,375,374
[TWh] 206 262 328 408 1192 2,651 5,939
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GWEC
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% of global electricity

40,0 — [%] ELECTRICITY DEMAND PROJECTION:  ELECTRICITY DEMAND PROJECTION:
REFERENCE ENERGY EFFICIENCY
350 — Advanced wind market growth Advanced wind market growth
300 — Moderate wind market growth Moderate wind market growth
' Reference wind market growth Reference wind market growth
250 —
200 —
150 —
180 =
50 — S
2T | | | | |
2007 2010 2020 2030 2040 2050
2007 ’ 2010 ‘ 2020 ’ 2030 ‘ 2040 ’ 2050
REFERENCE WIND MARKET GROWTH - IEA PROJECTION
Wind power penetration of world's electricity in % —Reference (IEA Demand Projection) % 14 17 36 4.2 4.4 4.2
Wind power penetration of world’s electricity in % - Energy Efficiency % 14 Vi 41 51 5.8 5.8
MODERATE WIND MARKET GROWTH
Wind power penetration of world’s electricity in % — Reference % 1.4 21 73 1.9 12.5 1.2
Wind power penetration of world’s electricity in % - Energy Efficiency % 1.4 21 82| 146| 164 15.6
ADVANCED WIND MARKET GROWTH
Wind power penetration of worlds electricity in % - Reference % 14 23 1.2 19.7 231 21.2
Wind power penetration of world’s electricity in % - Energy Efficiency % 1.4 23 ((126) 240| 303| 295

GWEC - Uniting the global wind industry and its representative associations
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GWEC
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Development of Costs

Cost €/ kW
1,600 —
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1,400 —
1,200 —
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GWEC
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Investment and
Employment

2007

2008

2009

2010

2015

2020

2030

Annual Installation [Mw] 19,865 18,016 18,034 18,307 20,887 24,180 30,013

Cost €/ kW 1,300 1,350 1,450 1,438 1,376 1,329 1,301

Investment € billion /year 25,824,500 25,873,673 25,910,012 26,545,447 28,736,673 32,135,267 39,058,575

Employment Job-year 329,232 387,368 418,625 424,648 479,888 535,074 634,114
MODERATE

Annual Installation [MW] 19,865 23,871 25,641 28,904 54,023 81,546 84,465

Cost €/ kW 1,300 1,350 1,450 1,392 1,170 1,096 1,050

Investment € billion /year 25,824,500 32,225,716 37179,828 40,220,810 63,182,874 89,390,391 88,658,740

Employment Job-year 329,232 397,269 432,363 462,023 882,520 1,296,306 1,486,589
ADVANCED

Annual Installation [MW] 19,865 25,509 30,005 36,468 84,160 142,674 165,000

Cost €/ kW 1,300 1,350 1,450 1,379 1112 1,047 1,026

Investment € billion /year 25,824,500 34,437,535 43,506,723 50,304,975 93,546,253 149,352,592 169,297,423

Employment Job-year 329,232 422,545 572,596 1,340,016 2,214,699 2,810,395

< 499,967

D

GWEC - Uniting the global wind industry and its representative associations
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GWEC Climate Imperative

GLOBAL WIND ENERGY COUNCIL

4,000 — MiotCO:
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1.5 billion tonnes/yr by 2020

2,000 — \
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1,000 —
500 —
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GWEC Climate Imperative (2)

GLOBAL WIND ENERGY COUNCIL

40,000 — MiotCO: : . Reference

35,000 — Moderate
Advanced

30,000 —

25,000 —

9.5 billion tonnes cumulative
20000 = reductions by 2020

15,000 — \

10,000 —

500 —

o e e T N T

2007 2008 2009 2010 2015 2020 2025 2030
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GW EC Power Sector Emissions to 2020

GLOBAL WIND ENERGY COUNCIL

1 - Imperative for global emissions peak prior to 2020;

2 - Power sector is largest source of emissions - 38% of CO2, and about 25%
of overall emissions;

3 - In practical terms, there are 3 options for making major emissions
reductions in the power sector out to 2020: Efficiency; Fuel switching from coal
to gas; and renewables, mostly windpower and hydro;

4 - Wind energy is the most cost-effective and timely option on the supply side
out to 2020: 2600 Twh/year and 1.5 billion tonnes/year by 2020.

5 - Post 2012 carbon market design will have major impact — carbon market
necessary but not sufficient condition to achieve rigorous climate protection
objectives

GWEC - Uniting the global wind industry and its representative associations 18



GWEC Copenhagen Outcome

GLOBAL WIND ENERGY COUNCIL

Down Side

No prospect of a more robust or more global carbon price any time
soon; market uncertainty increases;

Aggregate Annex | pledges woefully inadequate; commits us to >3°
C warming; no substantial new carbon market demand;

Europe and some developing countries moving forward, but most
other major emitters in ‘stall’ mode;

No clarity on financing

Bright Side

Agreed goal of <2° C warming
Agreement in principle for financing and technology mechanisms
Significant steps towards CDM reform

GWEC - Uniting the global wind industry and its representative associations 19



GWEC  Atglobal level - Wind’s contribution to

GLOBAL WIND ENERGY COUNCIL pledges for Copen hage n

Information relating to possible

Current UNFCCC Party QELROs
p I ed g es Range or single Reference
value by 2020, year
. . percentage
4+ USA climate bill: Australia 5% up to -15% 2000
or -25%
-17% of 2005 emissions Belarus 5% t0-10%’ 1990
Canada -20% 2006
European Union -20 to -30% 1990
= aggregated Annex I
Iceland -15% 1990
pledges Japan -15%" 2005
Liechtenstein -20 to -30% 1990
12%-19% of 1990 Monaco -20% 1990
- - New Zealand -10 to -20% 1990
emissions Norway -30% 1990
Russian -10 to -15% 1990
Federation
. . Switzerland -20 to -30% 1990
Versus Global Wind in Ukraine -20% 1990

2020 |
I 025 I L TS o117 o] oY= o1 Y

o o pmm s =



GWEC Annex!-Wind in 2020 will avoid...

GLOBAL WIND ENERGY COUNCIL

200 2012

219% of Annex I 449 of Annex I 70% of Annex 1

2009 Kyoto 2012 Kyoto : 2020 pledges
ta rg et GWEC - Uniting the global wino‘baﬂgcestepresenta‘rive associations ( 1 20/0 )



GW EC Annex | countries — Wind will avoid...

GLOBAL WIND ENERGY COUNCIL

200 2012

219% of Annex I 4490 of Annex I 449 of Annex I

2009 Kyoto 2012 Kyoto : 2020 pledges
ta rg et GWEC - Uniting the global wino‘baﬂgaestepresenta‘rive associations ( 1 9 o/o )



2008-2020: Wind = 28% of the EU
GWEC

GLOBALWIND ENERGY COUNCIL emission reduction efforts

mt 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
0

200
400
Emission Reduction Effort

600

800

Wind-avoided
CO2 =32% of

Wind-avoided
EU Kyoto target
1200 Y 5 CO2 = 29% of

EU 2020 target

1000

1400

P> ... Kyoto until 2012; and the climate package to
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Carbon Markets

Source: http://www.cdmpipeline.org

[ By Number (%) of CDM projects in each category
India be{ 3 Gan4 _
China 470 ZEESET Demant-siie EE Afforestation & P
Mezico 16 1964 ' r1% /
Erazil 10 ET4 o e
Siouth Korea 13 354 2%
Cyprus E ZE1 E.J:l:li.-'f;:a EE
Equpt 4 410E
Chile & 174 CH4 reduction &l Renewsbles
Plorococo 3 az Cement& Cos 60%
Dominican Republic 1 E6 HF'E";Ej
Co=ta Rica 2 B3
Micaragua 2 B
Philippines 1 33 CERs by Project type
Fanama 1 o
Miongaolia 1 ] A 2foresiaten &
Jamaica 1 21
Colombia 1 20 BFusl switch
I=rael 2 24 B
Argentina 1 1 5 oEnergy Efficiency
Wietnam 1 30 5
Uruguay 3 T4 = Iij‘l;:;g-&:;:» Cemen
SriLanka 1 mn
|:-E|FIE' Warde 1 28 BRenewsbles
Thailand 1 3
Ecuador 1 2 NHFC & N20 reduction
Total =) b 2707
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GWEC  Rebound in 2010

GLOBAL TOTAL NEW INVESTMENT IN CLEAN ENERGY
2004 - 2010 sbn

TOTAL INVESTMENT:

$200bn

$175bn

2004 2005 2006 2007 2008 2009 2010




GWEC Asia Rising

GLOBAL WIND ENERGY COUNCIL

New financial investment in clean energy by region
2007, 2008 & 2009 sbn




GWEC Global Resource potentials —

GLOBAL WIND ENERGY COUNCIL Resource is nOt a conStraint

Exploitable potential around 15 times current global
electricity demand...one recent assessment has it at 50 X

(b) 2009 Global wind resource map

(a) 1981 Global wind resource map
(Elliott ef al.. 1981) (3TIER. 2009)

Lu X, McElroy MB, Kiviluoma J. 2009. Global potential for wind-generated electricity.
Proceedings of the National Academy of Sciences 106: 10933.
Qgclkt]:;eglr-c;h‘]?:g:bls;;g 1"4'5_' 2003. Evaluation of global wind power. Journal of Geophvsical .. 27



GWEC Not Evenly Distributed, but...

GLOBAL WIND ENERGY COUNCIL

Western Europe 4-9%
North America 22-41%
Latin America 9-11%

Eastern Europe and FSU 20-26%
Africa and Middle East 9-20%
Australia /Oceana 6-13%
Rest of Asia 6-12%

(Not including offshore)

GWEC - Uniting the global wind industry and its representative associations 28



GW EC Resource Assessment

GLOBAL WIND ENERGY COUNCIL

Stages of assessment:

1)Macro scale: Based on GCMs and historical
meteorological data

2)Meso scale — broad area wind met towers
3) Detailed regional assessments
4)Commercial — 1-2 years specific data from the site

5)The more you look, the more you find

GWEC - Uniting the global wind industry and its representative associations 29



GWEC
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Oaxaca - Mexico

Region del Istmo de Oaxaca - Mapa de Recursos Edlicos

/4
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Ghana - 50 m Wind Power

Bolgatangay,

BENIN

i —
3

Tamaleg

8 8°
Solar and Wind
Energy Resource
Assessment
United Nations
4 Environment
{ Programme
- Poforidua SN .
6 N 6
= S
e A
Global Environment
Facility
e Coset Wind Power Classification
Sekondi Wind Resource  Wind Power Wind Speed?
Power  Potential Densityat50 m  at 50 m
Class Wim?2 m/s
2, 1 Poor 0-200 0-6.2
2 Marginal 200 - 300 6.2-7.1
50 0 50 100 150 200 Kilometers 3 Moderate 300 - 400 7.1-78
4 Good 400 - 500 78-84
5 Excellent 500 - 600 8.4-9.0
6 600 - 800 9.0-9.9
7 > 800 >99
U.S. Department of Energy aWind ” based Weibull k value of 3.0
National Renewable Energy Laboratory Ind speeds are based on a Welbull k valie o

o0- 2004 1.1.9]
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GWEC Latin America - installed today

GLOBAL WIND ENERGY COUNCIL

PAIS MW <2008 2008 2009 2010 ACTUALES
Argentina 27 2 0 0 29
Brasil 247 97 264.0 186 794
Chile 20 0 38 46 104
Colombia 19.5 0 0 0 19.5
Costa Rica 70 0 49.5 0 119.9
Cuba 7 0 0 4.5 11.5
Ecuador 2.4 0 0 0 2
México 85 0 117.4 316 519
Nicaragua 0 0 39 23 63
Peru 0.7 0 0 0 1
Uruguay 0.7 20 0 0 21
Caribe 53 0 93
Total 533 119 507.9 576 1737
Caribe Curacao | Guadeloupe Jamaica

12 20.5 20.7 53

GWEC - Uniting the global wind industry and its representative associations




GWEC Latin America — selected potentials

GLOBAL WIND ENERGY COUNCIL

Country or area Area>300w/m at 50 m  %of land area Potential MW
Oaxaca Mexico 9,859 10.5% 49,295
Honduras 4 591 4.2% 22,955
Guatemala 3,446 3.2% 17,230

El Salvador 2,724 13.4% 13,620
Nicaragua 8,176 6.8% 40,880
Belise 737 3.2% 3,685
Costa Rica 1,647 3.3% 8,235
Cuba 4,792 2.3% 23,960
Brazil 791,697 9.3% 3,958,485
Dominican Republic 1,482 9.0% 7,410

GWEC - Uniting the global wind industry and its representative associations SOU rce. SWE RA 33



GW EC Central America

GLOBAL WIND ENERGY COUNCIL

Low system penetration for wind = Immediate Opportunity

2008 Current
approx. Wind New Wind New Wind
Installed Capacity Wind as % Potential Potential
Population Capacity Installed of Current at5% of at 8% of
(Millions) (MW) (MW) System System System

Guatemala 13.0 2,243 0 0% 112 179
El Salvador 7.0 1,444 0 0% 72 116
Honduras 7.0 1,747 0 0% 87 140
Nicaragua 5.9 826 40 9% 1 26
Costa Rica 4.4 2,306 118 9% -3 66
Panama 3.3 1,740 0 0% 87 139

40.6 10,306 158 1.5% 357 666

GWEC - Uniting the global wind industry and its representative associations Source: Mesoamerica




GW EC SIEPAC will help to integrate the region

GLOBAL WIND ENERGY COUNCIL

f——w LINEA SIEPAC
i /| PRIMER SISTEMA DE
5 | TRANSMISION REGIONAL
/ LA\; »_,.J“j‘\\_——/
\ Pé:ﬁluy:} Rio Lindo Pais KMS
&  Guate Norte g™ 4 ajon
; iR Guatemala 279
Aguacapa "':"""”-"«.,%\ ! El Salvador 285
i) ek Honduras 270
Nicaragua 321
Costa Rica 490
Panama 150
Total 1795
N 300 MW de capacidad
INCLUYE PREVISTA % s 28 bahias en 15 subestaciones
PARA SEGUNDO CIRCUITO ) Cable OPGW de 36 fibras
&\}L Palrna\kH
N\
=== Ruta de L 230 KV almar o‘ﬂ _
L S:I;istic;g:ad: interconexion " " & C!aré\ﬂ,% / é%;\
: feladero k,.

\l\"_’\l
) Subestacién nacional - J\
(%; J

GWEC - Uniting the global wind industry and its representative associations

[

1,795 km of high
voltage network

From Mexico to
Panama

Managed and
regulated by
regional body

Ready in 2009/10

Source: Mesoamerica



GWEC Africa - installed today

GLOBAL WIND ENERGY COUNCIL

2009
Africa <2008 2009 Market Cumulative
Egypt 365.00 65.00 430.00
Morocco 134.00 119.00 253.00
Tunisia 20.00 34.00 54.00
Nigeria 1.00 0.00 1.00
Cape Verde 12.00 0.00 12.00
South Africa 8.36 0.00 8.36
Kenya 0.00 5.10 5.10
Lebanon 0.50 0.00 0.50
Jordan 2.00 0.00 2.00
Total 542.86 223.10 765.96

GWEC - Uniting the global wind industry and its representative associations 36



GWEC Africa- Projects Under Development

GLOBAL WIND ENERGY COUNCIL

Project Eaﬁﬂ’;:iw}w Country

Lake Turkana 300 Kenya
Ashegoda 120 Ethiopia
Singida 210 Tanzania
Confidential ~ 200MW Djibouti
Various ~ J00MW Kenya
10 Kenya
Sinohydro/fEEPCo 102 Ethiopia

GWEC - Uniting the global wind industry and its representative associations 37



GWEC
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Africa - Potentials

Country or area

Ghana
Ethiopia
Kenya

Area>300w/m2 at 50 m % of land area Potential MW

1,135 0.5% 5,675
80,225 7.0% 401,125
41,400 7.3% 207,000

SWERA

GWEC - Uniting the global wind industry and its representative associations 38



GWEC south Africa - SAWEA

GLOBAL WIND ENERGY COUNCIL

RE Target: 25% by 2025 - The wind energy industry proposes delivering
30,000 MW or 80 TWh by 2025 (equivalent to 20% of the country’s
forecast energy demand by 2025. Commercial potential ~70GW;

6,000 MW of wind by 2015 — could be accomodated by existing grid
infrastructure,

Government should - seft targets, provide regulatory certainty and
ensure grid access - immediately stimulating the growth of the industry,
and creating up to 40,000 jobs, 12,000 of which are in rural areas;

-‘Benefits —

Saving 80 billion litres of water per year
Significant GHG reductions
Stable and predictable price of electricity

Attract tens of billions of dollars of investment in an indigenous energy
source, the benefits of which would stay in South Africa
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GWEC Asia - Potential

GLOBAL WIND ENERGY COUNCIL

Country or area

East Areas of China

Sri Lanka
Bangladesh
Nepal
Vietnam
Cambodia
Laos
Thailand
Armenia
Pakistan
Afghanistan
Philippines
Mongolia

Area>300w/m2 at 50 m %of land area Potential MW

650,138
12,284
218
7,625
128,340
6,500
45,563
38,098
2,205
69,862
76,205
11,052

160,641

24.3%
18.5%
0.2%
5.2%
39.5%
3.6%
19.8%
7.4%
7.8%
10.8%
9.8%
3.7%

40.0%

GWEC - Uniting the global wind industry and its representative associations

3,250,690
61,420
1,090
38,125
641,700
32,500
227,815
190,490
11,025
349,310
381,025
55,260

803,205
- SWERA 40



GW EC Fundamental Policy Conditions for Success

GLOBAL WIND ENERGY COUNCIL

1 — Targets sending clear signal - MW or %
a) meet the target;
b) attract investment;
c) build an industry;

2 — Clear pricing support - two objectives:
- attract investment
- lower cost of capital

3 — Planning/Administrative Procedures
Clarity and transparency most important

4 — Priority Access to Grid — incentives and penalties for Grid operators

5 — Social and Environmental issues: active programme to ensure
acceptance and sustainability
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GW EC The Mainstream

GLOBAL WIND ENERGY COUNCIL

Figure ES.1: Regional ranges of LCOE for nuclear, coal, gas and onshore wind power plants
(at 5% discount rate)
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“If Projected Costs of Generating Electricity is any indication, the future is likely to see healthy
competition between these different technologies... Environmental policy will also play an
increasingly important role that is likely to significantly influence fossil fuel costs in the future
and the relative competitiveness of various generation technologies...” — IEA, Mar 2010
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Thank you

GWEC

GLOBAL WIND ENERGY COUNCIL Steve Sawyer

Secretary General

Global Wind Energy Council
"WHAT NATURE DELIVERS TO US IS MEVER STALE.
BECALISE WHAT MATURE CREATES HAS ETERNITY IM IT." Tel +32 2 400 1 030




