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Overview

i

Chinais on track to lead the global wind market in annual installations by 2011 with an
estimated 10 GW per year, supported by strong political will, improving incentives, and
vast natural and industrial resources
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China’s wind development value chain is evolving with major state generators
consolidating their presence, while IPPs and foreign entrants seize opportunities as project
owners, operators, and technical consultants
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Wind turbine and component manufacturers are stepping up to meet burgeoning demand,
striking a balance between quality, cost, production capacity, and local content
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Wind Entering China’s Power Mix
REFHREFENEREHPEE—F2it

Annual GW Additions

China Annual Energy Capacity Additions (GW)

140 - _ o
b v'China’s electricity demand
ercent of New
120 - Capacity = Wind 1.80% growth (9% to 10% annually)
1.18% L has created a capacity gap
100 - v'"While energy sector growth

plans remain centered
around coal, additional
technologies are entering the
mix

v'Wind is evolving as one of
China’s top four technology
options for new capacity

v'With coal-fired electricity
prices rising, wind is

2005 2006 2007 1H 2008 becoming more cost-
m Coal m Nuclear m Natural Gas competitive
m Oil Large Hydro B Small Hydro
= Wind Biomass M other

Source: Energy Information Administration, Japan Energy Statistics Institute, China Electricity Council, Emerging Energy Research

Wind is beginning to play a small but noticeable role in China’'s energy mix
MBI ELEHEEFEHT EE— B2 , BARRNMETERH
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Policy, Supply Diversity, Development Initiatives Driving Growth
BR, ZHENHENRREERINEK

Assumptions

2008-2010

2011-2015

2016-2020

additions through 2020
estimated at 200 GW of
large hydro, and up to 53
GW of nuclear power

* Wind emerging as
nation’s central
renewable energy option

Political will, investment plans, and capacity build-out are fueling a sustained growth period in China of

unseen magnitude in the global wind energy industry
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province

* Provinces to
increasingly pursue
wind resource
exploitation with a
mix of support
measures
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becoming integrated, driving
phased gigawatt-size project
execution

» Greater foreign participation,
domestic competition
expected as market scales

Col\rcli)rcl)(re]tent Energy Mix Policy Development Supply
» Coal-fired generation will | « 2006 Renewable » Central government * China to see rapid
dominate China’s new Energy Law increasingly initiating and increase in turbine
capacity additions (mandating 15% RE- approving large groupings of supply options and
through 2020 sourced electricity by projects component providers
2020) applied with
Core Secondary capacity wide variation by * ‘Wind power base’ approach | ¢ Chinese OEMs to

dominate supply
market in the long term

» Component bottlenecks
will be eased
temporarily with
imports, then steadily
alleviated through 2012

| emerging energy rescarch




Project Development Value Chain Evolving with Fluid Model
B R B {EEE
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Locally-complex, highly
project-specific negotiation

State Generators

=4 State Generators State Generators
c Local players
-S seeking technical
'g expertise — foreign/ .
o Chinese local JV . Chinese
opportunities Chinese Developers
= Developers PP P Developers
3
) _ | | i i Foreign
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& devel PP | | vertical integration Entrants
> (developers, IPPs /| | A 0
utilities) | | (ownership Ilm_lted_ to 49% (developers,
| | for CDM qualification) IPPs, utilities)
l |

Source: Emerging Energy Research

Projects are executed through state generator, developer, and foreign entrant interaction
across the value chain
EXXPHMEGE L, BEBHLW, BOIFREGHENED LM EIFHETHERTT
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Market Structure Consolidates Around State Generators
EA B DS FHRER B EH izt

China Total MW Ownership by Type of Developer, 2003-2007

100% ~
v'State generators are
consolidating majority market
80% 1 share over time
m Small Provincial
Players v'Chinese wind developers from
- Foreign Entrants dlve_rse backgrOL_Jnds are
scaling ownership positions
® Chinese Wind v'Foreign entrants are seeking a
40% - Developers foothold through near-term
a State Generators partne_rshlps, with epr(_)ratllon
targeting longer-term pipeline
activations
20% A
v'Smaller provincial players are
increasingly eclipsed as wind
0% : . : : . scales

2003 2004 2005 2006 2007

Source: Emerging Energy Research

State generators have rapidly consolidated their positions as leading wind project owners
EHE LU FFIEREREH N ETE A &0
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Wind Market Ownership Ranking by Company, Year-end 2007
2007 F R BT AP BE RHEAT
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Developer Pipelines Reflect State-Owned Project Growth Model
EFEAMBERHEERLWTE FSHREBER

China Leading Developer Pipelines (MW), 2008-2010

v'With ambitious wind targets, state
generators are harnessing strong
capacity and political will to carry
the market forward

State Generators

v'Chinese wind developers are
Chinese Wind fr'quent.ly.sfld_ellned in statg
Developers bidding initiatives; companies
leveraging small-scale pipelines
will retain marginal market share

v'Foreign entrants are gaining
Foreign Entrants momentum through joint venture
project implementation, with select
wholly-owned initiatives granted
long-awaited grid connection

0 5,000 10,000 15,000 20,000 25,000

Source: Emerging Energy Research

Serving as a vehicle for government wind base execution, Chinese state generators will

capture the lion’s share of wind growth going forward
1EH BT BEMBIRITT , FEHEH B LM AFHR KT ER BRI RA B
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Turbine Supply Proliferation Underway, Paralleling Regional Growth Trends
RAHBLEEREY K, BeEBo i KIEKEHAE

v'Since 2005, a flood of
& manufacturing investments
- have targeted many previously
w» unexploited regions
oon L . o %

<D,

; 5 v'Anticipation of future wind

growth regions is fueling
strategic placement of new
assembly and blade facilities

} ©0 v'Proximity to high-load regions
g and strong infrastructure is
> bolstering manufacturing
© I?/Ifr?t?facturing B operating ‘1.@‘} presence along the coast and
<> Turbine B planned in select special economic
Assembly zones

Source: Emerging Energy Research

China’s wind equipment production networks are expanding, with regional manufacturing

bases taking shape
FEMRERE L BEY K, B9 KA LB LA,
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Chinese Component Supply Landscape and Expansionary Trends
PE NN EBHHEENIRNT KES
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Source: Emerging Energy Research

China’s component manufacturing network is maturing and moving toward production of

larger models, with a heavy near-term reliance on foreign gearboxes and bearings
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Total Turbine Market Headed Toward US$78 Billion by 2015
2015 F R T 7 FHAR|78012ZE T

v"More than 70 active OEMs and
22,000 component manufacturers
20,000 1 identified in 2008

18,000 A

v'Stimulated by government
targets and subsidies,
production capacity growth will
promote economies of scale
through 2010

16,000 -
14,000 A
12,000 -

10,000 -

Megawatts

8,000 A

6,000 - v'Government prioritization of
4,000 wind and a maturing industry
2,000 - will perpetuate steady demand
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capable of exceeding 15 GW

Source: Emerging Energy Research

EER anticipates US$78 billion in available turbine sales revenues in 2008-2015; consequent

competition among OEMs for market share, order books will intensify throughout the period
BATHR , 2008 F£-2015 EM Y EHEXRA A E1801Z5ETT | [FRIM L ~FRITEHZSLENHFY ,
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Emerging Energy Research

Emerging Energy Research provides analyst-directed advisory services on an annual subscription
basis, providing market intelligence, competitive analysis and strategy advice in response to the
specific needs of our clients. These services provide value-added support of clients’ competitive and
market strategies, and are intended to be interactive, offering clients direct access to EER experts.

Advisory service clients receive a stream of market and company briefs, ongoing market data and
forecast support, telephone inquiry privileges, and regular analyst briefings. While much of the
content is syndicated, clients also receive ongoing individual support of market assessment and
strategy development needs.

For more information on EER’s advisory services, please contact Marcel van Galen at
mvangalen@emerging-energy.com, or contact one of our offices:

Cambridge Barcelona

Emerging Energy Research Emerging Energy Research
700 Technology Square Paseo de Gracia 47, 2
Cambridge, MA 02139 USA Barcelona 08007 Spain
Phone: +1 617 551 8480 Phone: +34 93 467 6750
Fax: +1 617 551 8481 Fax: +34 93 467 6754

© 2008 EMERGING ENERGY RESEARCH, LLC. Allrights reserved. Reproduction of this publication in any form without prior written permission is strictly forbidden. The
information contained herein is from sources considered reliable but its accuracy and completeness are not warranted, nor are the opinions and analyses which are based upon it.

Asia Pacific Wind Energy Advisory — October 2008 Page 12 emerging energy rescarch





