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EXECUTIVE SUMMARY

Background

The 21% Century will see a substantial shift towards cleaner energy sources and renewable
energy. In the transition towards a new energy paradigm, offshore wind is emerging as one
solution with significant potential to deliver clean and sustainable energy on a large scale.

Europe is currently the driving market for the development and implementation of offshore
wind, with a total consented project pipeline of 48GW". The growth in global energy demand,
however, is primarily taking place in emerging markets such as China.

Chinawi t h the worl doés ihdusry, ensoffshoge wimdipipelige ofwrojeats and
a political support framework for offshore wind under development is now emerging as the
second global hotspot for offshore wind development.

The entry of China into the offshore wind market provides considerable possibilities to scale-up
the industry and speed-up commercialization of offshore wind technologies. Scaling-up
production of clean offshore wind energy would have a significant effect on reducing the
growth rate of greenhouse gas emissions in China and globally.

To unleash China& full potential and speed up the development of offshore wind energy
production, bridges must to be constructed between stakeholders with the relevant experience
and the best available technology (typically in Northern Europe), and policy makers and project
developers in China.

This study looks at Norway and China from such a perspective, aiming to outline the emerging
offshore wind market in China, assess the strengths and compatibility of the Norwegian
offshore industry cluster, and suggest possible ways for future cooperation.

China

Today China is the worldés fastest growi ng
Government has set a goal to increase the portion of renewable energy in the energy mix, from
10% in 2010 to 15% in 2020. In the same period GDP is expected to double, therefore
renewable energy will play a significant role in curbing China& green house gas emissions as
energy consumption increases tremendously.

China& annual offshore wind energy generation potential is 11,000TWh?, similar to that of the
North Sea. There is increased incentive to develop offshore wind as coastal provinces must
import up to 25% of their energy from surrounding provinces. Due to nationwide increases in
energy consumption China®& national goals for wind installation are expected to increase to
100-150GW by 2020. The national targets for offshore wind are expected to be announced in
the next national renewable energy plan; news of its release should be available in March or
April 2010 at the conclusion of annual governmental meetings.

1 EWEA. fiThe European wind industry i key trends and statistics 2009a January 2010.
note: consented projects - 16GW from report above and 32GW recently announced in the UK.

2 Under publication: CWEA: fAn Emerging Offshore Wind Development Hotspotg WWF-Norway 2010.
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Considering the national policies, offshore wind energy resources, and market development,
Azure estimates that 30GW of offshore wind energy generation capacity is likely to be installed
in China during the next decade with an expected market potential valued at 74 billion Euros. If
30GW (within 30m water depths and no account for transmission losses) of wind capacity is
installed it could mitigate 1.3 billion tons of CO, over the 20 year asset lifetime® (- more than
forecasted total Norwegian emissions over the same period).

Ch i naiféhere industry is now showing signs of considerable development even though
policies are still in a formative stage. China& offshore wind long-term cumulative pipeline has
already reached 13.7GW, with 514MW to be developed in the next 3-4 years. China® offshore
wind industry will likely develop in a similar pattern to the onshore wind industry. The onshore
industry started to develop 2 years before the official policies were put into place. Once the
national policies were in place, the industry had already reached 100% year-on-year growth.

China®& industry will likely be able to export offshore wind turbines to the world within the next
3-4 years as Chinese manufacturers establish their export protocol and offshore wind turbine
technology matures. There is a subtle yet important shift in trend as Chinese manufacturers
start applying for international certification, positioning to make an entrance into the
international market. China $supporting industries for offshore wind include foundations and
vessels which have already started to be exported to the European offshore wind market.

China has a unique offshore development area i the Intertidal zone. In this zone turbine
foundations are exposed during low tide and submerged in ~5m of water during high tide;
methods and equipment used for construction in these areas are different from the European
offshore wind industry. China will develop these areas first before moving on to more
expensive and higher risk (+30m depths) offshore projects. Other environmental factors
unseen in Europe will mean that the offshore industry in China will face new challenges, such
as typhoons which are particularly prevalent in the south.

The market dynamics for offshore wind development in China will tie in with the regional
offshore wind development. Japan, Korea and Taiwan all have ambitious renewable energy
goals and offshore wind is an attractive solution as all three countries have strong
infrastructural and geographical barriers for development of onshore wind. China will likely be
the production hub serving the regional and global market. Of these countries Japan has the
highest potential for deep sea (+50m) offshore development with up to 245GW and has
already started conducting research in this area. Korea, while new to the market, has started to
move quickly in developing an offshore wind industry and may be the first country in Asia to
develop offshore wind projects in deeper waters (+30m).

Norway

With its long coastline Norway has an estimated offshore potential of 14,000TWh up to 300m
water depths and 1,000TWh up to 60m water depths®. Norway also has a world leading
offshore industry cluster, with extensive experience in constructing and servicing offshore
installations under rough conditions, as well as linking them to mainland networks. The
European Union has set ambitious renewable energy targets for 2020, which should ensure a
huge market for Norwegian offshore wind energy. While Norway& obligation under this
directive is still being negotiated, energy export might become a more important driver for
offshore wind production in Norway than national obligations under the directive.

Large Norwegian companies such as Statoil and Statkraft are involved in offshore wind
development in the North Sea, including the Sheringham Shoal project and the recently won

3 The emission reduction is based on the CO, that would be emitted if the wind farms were not installed
on their respective grid and the same amount of electricity was produced, following CDM methodology.
The technical energy generation potential for each province was supplied by Sun Yat-Sen University.
Annual emission reductions are 64 million tons COze.

4 EnovaSFAiPot ensi al studi e &%¥0ch2007ener gi i Norgeo



license to develop the large scale Dogger Bank (9GW) project. Norwegian companies are also
leading in technology development with regards to floating offshore wind installations, drive
train innovation, boat design, and certification.

Norwaybs offshore indust r yoffshbraicl angl gas.lSBanseysdhew el oped arr

that there is a large interest from companies in this sector to branch out into the offshore wind
sector.” The Norwegian Government has expressed ambitious plans for Norway to become a
key technology and service provider in the field of offshore wind energy, and an infrastructure
of research clusters has been established.

While the potential is significant, the transformation of the Norwegian offshore cluster into an
offshore wind cluster has so far been limited by several factors;

Norway has little installed wind power and therefore modest industry experience with
wind power.

Norway has no domestic offshore wind farms, especially preventing small and
medium-sized Norwegian offshore companies to gain experience with offshore wind.

Norway lacks a domestic wind turbine company which could serve as a hub for the
industry cluster.

Norwayb6s offshore c¢ 1| us sherrage oftefigineers fiampering the
capacity to follow-up and leverage potential for up-scaling and diversifying.

Norwegian energy needs are relatively stable and almost exclusively supplied by clean
hydropower. There are thus few domestic incentives for development of comparatively
expensive offshore wind power.

Norway has also been slow to utilize its potential as a clean technology exporter. A recent
world wide country ranking of clean energy technology sales (2008) in absolute and per capita
terms, found Norway on the last position (26) listed in both categories.6

In order to realize Nor way és potenti al as an internati
provider, policy frameworks need to be improved and targeted efforts are needed to promote
the Norwegian cluster in international markets. Norway is today behind countries like Denmark
and Germany, where the companies Vestas and Siemens are leading the efforts. In Norway,
the companies Statoil and Statkraft have potential to play a similar role in a global push to
position Norway as a key offshore wind energy facilitator and provider.

Norway i China: Conclusions

The offshore wind industry in China is moving at a quick pace, and it will not slow down to wait
for partners to collaborate. As the industry is just now at a formative stage, there is still time to
engage and patrticipate. By the time governmental regulations are in place in the next few
years the industry will likely be in full swing.

As an emerging offshore wind market China presents huge possibilities for an offshore cluster
looking to realize its potential. The size of the Chinese market means that companies who are
able to position themselves to play a significant role in this market are likely to become
important global players in the industry.

5 SINTEF: Vindkraft offshore og industrielle muligheter, 2009.

6 RolandBer ger Strategy Consultants: fAClean Economy,

Technology I ndustrieso, WWF 2009.
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Norwegian and Chinese industry characteristics are complementary in a number of interesting
ways (ref. diagram below).

Areas of Norwegian strengths where there are Chinese needs include: offshore R&D,
foundation design, boat design, drive train innovation, grid development and general
ocean installation and service experience (especially deep sea).

Areas of Chinese strengths where there are potential Norwegian needs are: turbine
design and assembly, fabrication (of foundations, boats, blades, generators, gearboxes)
and a huge pool of engineering students.

Offshore Wind Industry Comparison

Offshore R&D
Large scale offshore —

ambitions

ngineering students

Deep sea experience Foundation design

Smart grid development | Foundation fabrication

Submarine cable |

manufacturing - -\r - *"1 Eoat design

e

Gearbox manufacturing 7 ' ®Eoat fabrication

Generator manuacturing - Turbine design

BChina

Blade Composites urbine assembly

Morway

Blade f'\.-1anufacturind Drive train innovation

Source: Azure International

Norway clearly has a niche with potential to secure a significant role for Norwegian companies
in the emerging Chinese offshore wind market. An estimated 74 billion Euros will be invested in
developing the market over the next decade, of which 30% may be available to foreign
players.” Of this Norway could capture an estimated 10%, applying standard offshore project
breakdown and accounting for the technical strengths of Norwegian companies, Norway has
the potential to secure and estimated 930 million Euros over the next decade.

Table 9: Estimated Norwegian Economic Potential in China's
Offshore Wind Market 2010-2020

Market potential (Euros)

Foreign market 22 billion
10% of Foreign market 2 billion
Norwegian potential based on industry strengths 930 million
Foundations 580 million
Electrical infrastructure 130 million
Electrical installation 220 million
Source: Azure International

7 Azure Research Team i estimated portion of the market occupied by foreign competitors based on
dynamics of the onshore wind industry



Norway is presently behind countries like Denmark and Germany in developing relationships
and cooperation with wind energy stakeholders in China, see number of companies in the
figure below. Still, Nor wayds main strengths are
ambition is to develop and sell turbines. This still leaves an opportunity for Norway if a
concerted effort were made, actively supported by the Norwegian government, and led by
Norwegian companies with financial muscle and a willingness to engage long-term. (Note that
Scottish offshore companies, which have similar strengths as the Norwegian offshore cluster,
are already engaging the emerging Chinese offshore wind market actively.)

Competing wind industry clusters in Chinads

f‘m e = e,

/)-
> Number of Companies
= I High
— - ||
Medium
v
I Low

Source: Azure International

The fact that Norway has a limited number of domestic turbine manufacturers (Scanwind now
owned by GE and Sway AS piloting the development of a 10MW turbine supported by Enova)
advantageously positions Norway as a strategic partner with China in offshore wind technical
development. Some of the big Norwegian companies with international ambitions could invite
a Chinese turbine producer to set up a joint company in Norway, focusing on large scale
deployment of offshore wind turbines for the European and global market.

Recommendations

To realize the potential for offshore wind engagement in China, the Norwegian Government,
offshore wind cluster, and key companies must develop a shared vision about how to
strategically approach China and the broader Asian market, using the strengths of the cluster
to build on existing relationships.

In order to become a key player in China& large scale offshore development, by leveraging
both Norway® innovation and China& ability to quickly mobilize and bring products to full scale
production in a short period of time, Norway will want to position as a ftlusterothat clearly has:

Experience with large scale offshore wind development
Innovative designs necessary for the development of the offshore wind industry
Complementary offshore and marine industrial resources and capacities

Opportunities for Chinese offshore wind companies to establish in Norway as a gateway
to the European market

The Norwegian Government should implement renewable energy policies to help support the
development of offshore wind domestically in order for it to be an attractive base for
international companies and developers, and to systematically promote clean tech export.
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The Norwegian Government should ensure that at least some offshore wind farms are
constructed in Norway and establish an offshore infrastructure for research and testing
of offshore clean energy technologies.

The Norwegian Government should start publishing data for Norwegian clean tech
export to monitor this trend and design policies that systematically position Norway as a
global clean technology provider.

Norwegian companies should tap into the offshore wind industry in China, which has similar
potential to the North Sea.

Strategically position to engage in the offshore wind industry in China and the deep sea
offshore wind industry in broader East Asia, through presence at relevant forums and
exhibitions, developing relationships and (pilot) projects. .

Norwegian companies with relevant existing contacts should actively develop these with
a focus on strategic offshore wind cooperation. This especially applies to Statoil which
has a long relationship with CNOOC (China National Offshore Oil Exploration) which is
developing a 3GW offshore wind pipeline.

Leverage China®& strong onshore wind and offshore supply chain to meet the needs of
large scale growth in the North Sea and the broader Asian market.

Continue to develop relationships with Korea and Japan through deep sea offshore wind
training and position to be prepared for these markets when their development
accelerates.

The Norwegian Government should continue to support and encourage a Sino-Norwegian
bilateral educational exchange and research and development.

Norwegian institutions should systematically cooperate with Chinese partners to design
undergraduate training programs in relevant fields for Chinese students in China and
foster participation in exchange programs with Norwegian institutions. Provide
advanced research program scholarships for technical Chinese graduates in Norway in
line with industry needs.

Encourage Chinese technical students to continue working in Norwegian companies
after graduation. Provide guidance and support at university level for finding a job in
Norway.

Establish research collaboration for offshore wind development with Chinese research
institutions.

The Norwegian Government and the regional clusters should further investigate the potential
for strategic bilateral relationships with a Chinese province constituting a core area for offshore
wind industry development, for instance Shandong.

Prepare a trade mission to explore relationship potentials, and market the Norwegian
offshore wind industry strengths and potential collaborations with China.

Support domestic Norwegian offshore wind development to encourage investment from
China.

vi
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Introduction

The 21st Century will require a substantial paradigm shift in order to address climate
challenges posed by the long-term use of coal and fossil fuels. The implications of continuing
to follow this path have far reaching global effects. It requires a unified global effort to minimize
the risk of irreversible damage to our planet and our livelihoods, by striving to keep the
average global temperature increase below 2°C.

As China becomes one of the largest emitters of green-house gases, it will have a challenging
and critical role to play as its economy continues to grow at a staggering rate. Norway, one of
the world& leading producers of oil and natural gas will also have a significant role in
re-examining its development strategy in order to promote the export of renewable energy. In
this transition towards a new energy paradigm, offshore wind is emerging as one solution with
significant potential to deliver clean and sustainable energy on a large scale.

Europe is currently the driving market for the development and implementation of offshore
wind. The proposed goal of 40GW by 2020 should be achievable as there are already 16GW°.
of consented projects in the pipeline along with another 32GW recently approved in the UK
The development of an industry of this scale will require a new supply chain on a scale that will
match the North Sea oil and gas endeavors. The growth in global energy demand, however, is
primarily taking place in emerging markets such as China.

Even with the financial crisis in 2009, Chinaremainedthewor | dé6s f ast est growing wi
with 100% year-on-year growth and moved into 3" place globally for total installed wind

capacity. The offshore wind industry is poised and ready to take off with pilot projects already

under construction, a 13.7GW project pipeline, and political support framework for offshore

wind under development. China is now emerging as the second global hotspot for offshore

wind development.

The entry of China into the offshore wind market provides huge possibilities to scale-up the
industry and speed up commercialization of offshore wind technologies due to the magnitude
of China& wind industry. China has 90 wind turbine manufacturers several of which already
have offshore wind turbine prototypes manufactured, some of which have already started
manufacturing and exporting equipment to Europe& offshore wind industry.

To enable China& full potential speed up the development of offshore wind energy production,
bridges need to be made between stakeholders with the relevant experience and the best
available technology (typically in Northern Europe), and policy makers and project developers
in China.

This study looks at Norway and China from such a perspective aiming to outline the emerging
offshore wind market in China, assess the strengths and compatibility of the Norwegian
offshore industry cluster, and suggest possible ways forward.

8 European Wind Energy Association. flDceans of Opportunity i Harnessing Europe® largest domestic
energy resource.0September 2009.
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1. Emerging Offshore Wind Market in China

1.1 Potential of offshore wind in China

newrs T S
1 I

China& long coast has a N &S
substantial opportunity for offshore ™ Nemene® ,Be“':::ﬁ:e' S R e
wind development. China Wind R < ‘& ag;—‘,
Energy Association in Ningoid S R
collaboration with Sun Yat-Sen
University based in Guangzhou, ) I Sandong
which has more than 10 years of Sl

wind resource analysis experience,
calculated the total technical wind
resource potential along China& :
coast with wind speeds above Chongain _ Anhu W
7m/s to be 11,000TWh®. The ' el e
analysis was restricted to 100km
from the coast at a hub height of
100m applying a 3MW wind
turbine power curve to China®&
coastal wind resources.
Compared to studies in Europe®
the offshore wind generation
potential in China is approximately
80% of the North Sea® potential.™*

,
s

Henan

Jiangsu

Hunan Jiangxi

Guizhou

Guangxi

' Annual wind speed bathymetric contour:

The study further classifies the

wind resource by water depth in -, '
Chinag predominant coastal e 0 "
provinces: Fujian, Guangzhou, BN —} i
Jiangsu, Hainan, Shandong and oy - o o o

. . ' (A7) RESEARCH CENTER OF WIND RESOURCE
Zhejiang. In these provinces the - (&) s var-sew wivessiTy
greatest offshore wind energy Figure 1: China's offshore wind map

generation potential (43%) is in
water depths below 30m. In
consideration of China& deep sea
potential, 34% of the wind
generation potential is beyond
50m water depths.

Source: Sun Yat-Sen University

9 Under publication: CWEA. fAn Emerging Offshore Wind Development Hotspot.0WWF-Norway 2010.
10 EEA Technical Report. fi E upreodrshore and offshore wind energy potential.0June 2009.

11 Estimates based on figures given in the EEA report above with adjustments made for differences in
distance to shore.
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1.1.1 Offshore wind: meeting energy demand in coastal provinces

China, currently the world& second largest energy consumer, is predicted to reach 1.3-1.4TW
(5,500-6,500TWh) by 2020 a 40% increase over the 2008 installed energy capacity.*®
Meeting this increasing energy demand driven by exponential economic and industrial growth
will require significant developments in energy generation capacity. Even now, energy
consumption in coastal provinces already exceeds energy generation up to 25% due to
intensive manufacturing and a large population with increasingly energy intensive habits.

Offshore wind may be able to make strong contributions towards offsetting imported energy in
China $coastal provinces. This would help reduce significant transmission losses across the
country and contribute to the renewable energy goals. Jiangsu province is a particularly
encouraging example as its current offshore wind pipeline of 6.8GW (see Section 1.4) could
offset 60% of its current 23TWh of imported energy, see Figure 2 below. Only 2% of China&
wind generation potential in the coastal provinces would have to be utilized in order to offset
the current energy import needs in coastal provinces.

Energy Consumption and Generation in Coastal Provinces

500 100

450 > B Consumption 90
400 O Generation 80
H <
350 < Energy imported 70 E
S 300 60 3
£
5 250 50 i
2 200 40 B
L <> %
150 30 g
100 20

50 10

Guangdong Shanghai Jiangsu Zhejiang  Shandong Fujian

Coastal Provinces

Figure 2: Energy generation and consumption in coastal provinces in 2008, Data Source:
China Electric Power Yearbook 2009

China&@ maximum grid integration for wind thus far has reached 12% installed capacity (an
estimated 5% generation capacity) in Inner Mongolia. Using the current energy generation in
the coastal provinces listed above, and assuming only offshore wind is installed, 5% wind
generation in coastal provinces would equate to approximately 30GW of installed wind.** In
order to implement this much wind capacity only 2% of the total wind generation capacity
within 0-30m water depths would have to be developed in the coastal provinces listed above.
Many countries have already achieved much higher levels of wind penetration and as China $
energy demand increases and the national smart grid plan is implemented, see Section 2.5.3,
increasing amounts of wind energy in coastal provinces will be able to be exploited.

12 Energy Research Institute of the National Reform and Development Commission
13 China Electric Power Yearbook 2009: China& installed energy capacity in 2008 was 793GW

14 Provincial wind technical potential estimates provided by Sun Yat-Sen University
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1.2 Policy Environment

In order to meet its growing energy needs China has made impressive efforts to expand its
renewable energy capacity. The foundation for this expansion was set by the Renewable
Energy Law released in 2005. Since the law was published, China has issued a series of
targets, including the percentage of renewable energy generation to primary energy
consumption, installation capacity targets for each sector, and research and development. The
fMedium to Long Term Development Plan for Renewable Energyo sets the goal for the
percentage of renewable energy generation to 10% by 2010 and 15% by 2020. Of this 3%
should come from non-hydro renewable energy sources including wind, solar and biomass by
2020. For wind energy this goal was translated into an installed capacity target of 10GW by
2010", and 30GW by 2020.*°

Taking into account that the onshore wind industry has had 100% year-on-year growth in
installed capacity since the implementation of the Renewable Energy Law (see Section 1.3.1),
it is not a surprise that for onshore wind the most recent 2010 goal of 10GW was met in 2008
with 12.2GW of installed capacity and the current 2020 goal will likely be met in 2010. Due to
China& ever increasing energy demand, the wind industry is looking forward to new targets
which will spur further growth. While policies for the offshore wind industry are still in a
formative stage, it is likely that the offshore wind industry will see patterns of growth similar to
the onshore wind industry.

In order to meet the renewable energy goal of 15% by 2020, China will have to make
significant increases to all its national renewable energy installed capacity targets. The Energy
Research Institute of the National Development and Reform Commission (NDRC),17 a
national research organization which conducts compre hensi ve studi es
issues and provides target advice for the national plans; estimates that the wind installed
capacity should to be increased to 100-150GW by 2020. This is 4-5 times higher than the
previously set targets and will require significant and sustained industry growth of at least
10GW of annual installed wind capacity until 2020. Considering the ratio of onshore and
offshore wind potential, Azure estimates that offshore wind could contribute 20-30GW towards
the new target.

The new target for wind installations with specific targets for offshore wind will likely be detailed
in the new renewable energy plan. The news of the new renewable energy plan has been
changing in the past few months. Information about when it will be published and the time
frame it will cover is expected after the National People's Congress and the Chinese People's
Political Consultative Conference (NPC and CPPCC) meeting which concludes in March or
April 2010.

The timeline below outlines the offshore wind industry& major contributing policies and events
which will be addressed in the following sections and throughout the report.

15 NDRC: Medium to Long Term Development Plan for Renewable Energy
16 NDRC: 11th 5yr Plan

17 The National Development and Reform Commission (NDRC) is a macroeconomic management
agency under the Chinese State Council, which has broad administrative and planning control over the
Chinese economy. See Appendix A for Chinese Government body descriptions.
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Figure 3: China's offshore wind development timeline

1.2.1 Renewable Energy Law and its administrative provisions

The Renewable Energy Law established in 2005 by the Nat i onal Peopl eds Congr es
Peopl ebs R e p u bahdi implernehted Qdni h #2006 has set the stage for the
development of the wind industry in China. Designed to promote the development and
utilization of renewable energy including wind, solar, hydro, biomass, geothermal and ocean
energy, thelawsenta c¢cl ear signal that Chinaés top | eader shi
nat i on 6 s rdystability taroughnere reliance on renewable energy sources. The law
also formalizedt he governmentdéds commitment to providing el

who currently live without grid access.

The administrative provisions of this law still apply for permitting and approval of wind projects
throughout China. Wind projects have to follow the provincial level permitting requirements
which include but are not limited to wind rights, environmental impact assessment, land use
rights, mine suppression, and grid connection pre-approval. If a project is below 50MW then it
can obtain project approval at the Provincial Development and Reform Commission level with
copy to the NDRC, otherwise the project must be directly approved by the NDRC. Therefore it
is common practice in China to implement multiple 49.5MW projects.

Offshore wind projects are not specifically addressed in the Renewable Energy Law; however
they will likely follow a similar permitting process to onshore wind projects. At this time
permitting for offshore wind project approval has not been standardized and the project
approval and feed-in tariff are currently approved at a national level by the NDRC*®. Offshore
wind project approval will have to take into consideration the marine, shoreline, and waterway
plans at a provincial level. Therefore the Hydraulic and Hydropower Planning and Design
Institute of the Ministry of Water Resources and the Ocean and Fisheries Bureau will play
major roles in providing the appropriate permitting.

1.2.2 Renewable Energy Law amendment

On Dec. 26, 2009 an amendment was made to the Renewable Energy Law. While the
amendment does not change the framework of the law, it provides further detail about how the
law should be implemented. One of the noticeable features of the Renewable Energy Law is
the A Ob | i ¢Cannextiond policy, which required the grid companies to buy all renewable
energy regardless of how it affects the overall stability of the grid. Due to grid infrastructure,

18 NDRC official notice: NDRC[2009]1906
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and the energy mix, in areas like Inner Mongolia, where the wind blows strongest in the winter
when all the coal fired power plans are running on full load, wind energy was often
disconnected due to over production, a clear violation of the law.

The amendment can be seen as a shift in weight of legal obligations for grid companies.
Instead of requiring grid companies to purchase all renewable energy, it now requires them to
purchase a nationally set fixed percentage of renewable energy that meets certain technical
requirements with economic repercussions for failing to do so 1 similar to a renewable portfolio
standard. The government, with the development of the Smart Grid Plan (see Section 2.5.3), is
putting in place the infrastructure to support increased uptake of renewable energy. However
one downfall is that technical grid requirements, released in China in 2005, for wind turbines
have not been made mandatory. For both the onshore and offshore wind industries this means
that there will be stronger governmental support to balance the quality of electricity on the grid
and keep wind turbines connected. This implies that China is starting to move away from just
focusing on installed renewable energy capacity to having more performance based targets.

1.2.3 11th 5 year plan i most recent offshore industry targets

The most recent targets for the offshore wind industry are detailed in the 11" 5 year plan
superseding the MMedium-Long Term Development Plan for Renewable Energy.0The plans set
the vision for industry development by setting targets, policy, and goals for technology
development. The Chinese government releases plans for all sectors of industry every 5 years
in its national plans. The section of the plans relating to the renewable energy builds on the
framework set in the Renewable Energy Law.

Table 1: China's National Goals for Installed Wind Capacity

Plan Date Year Overall Offshore

NDRC: Medium-Long Term Development Sep-07 2010 5GW  1-2 100MW projects
Plan for Renewable Energy 2020 30GW 1GwW

NDRC: The 11th Five-Year Plan for the . Supersedes
Development of Renewable Energy Mar-08 2010 10GW  1-2 100MW projects Medium-Long Plan

Source: China National Development and Reform Comission

The offshore wind development goals include the following objectives:

1. Install 1-2 100MW demonstration projects in coastal provinces such as Shanghai-Jiangsu,
Fujian and Guangdong to develop experience in offshore wind farm site assessment,
surveying, installation and operations and maintenance.

2. Develop a 3MW offshore wind turbine either through importing technology, joint or
independent research and development.

3. Gain experience through instaling a 1GW coastal/offshore wind farm in the
Shanghai-Jiangsu region.

The goals that have already been set by the NDRC have almost already been accomplished.
The offshore wind demonstration project, see Section 1.5.2, is currently under construction,
and a 3MW wind turbine was used in the project. Effort is being made towards gaining
experience with the installation of 1GW of coastal/offshore wind. Several coastal wind farms
have already been built in Yancheng, Jiangsu province and at least two intertidal projects are
under construction.

Page 6 of 60



1.2.4 Offshore wind power development and construction meeting i key goals and
players for developing a national plan

The Chinese government is serious about and has already started taking steps towards
forming a national offshore wind development plan. The key steps, outlined in a meeting
convened on June 2, 2009 by the NDRC and the Ocean and Fisheries Bureau in Nantong,
Jiangsu, established a national level action plan that is to be carried out at a provincial level in
order to arrange all necessary components for developing the offshore wind industry and
forming national level targets. The objectives resulting from the meeting include the following:

Raise awareness of the importance of offshore wind

Develop a nationwide plan for the development of offshore wind projects
Develop an offshore wind transmission scheme

Accelerate demonstration projects in Shanghai, Jiangsu, and Zhejiang

Accelerate offshore R&D to decrease construction costs and increase market
competitiveness

Gradually develop an offshore wind feed-in tariff

The key players who will implement the above objectives and will also have significant roles in
the continued development of the offshore wind industry are listed below with their assigned
responsibilities.

Provincial Development and Reform Commissions will work with local design institutes to
evaluate the local resources based on marine area availability, wind resource, grid and
transmission, and environmental protection in order to develop a provincial level plan. These
plans will then be combined to establish a national level plan.

The State Grid will coordinate the development of provincial level plans in order that offshore
wind energy can be appropriately balanced and integrated into the grid and transmission
system.

The Hydraulic and Hydropower Planning and Design Institute of the Ministry of Water
Resources has a two fold responsibility: the development of national level project construction
standards, and overseeing and inspecting the construction of offshore wind projects. It
currently has the goal to work with both Chinese and international experts in the development
of China®& offshore wind national standards.

Look out for new legislation to be published in the first half of 2010 by the National
Energy Bureau and the Ocean and Fisheries Bureau about protocol for offshore

wind project development, including investment regulations.
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1.3 Development of offshore wind: parallels with onshore wind

1.3.1 China meets and exceeds its goals ahead of schedule

China's Onshore Wind Market Development
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Figure 4: China's onshore annual turbine installations

The development of the offshore wind industry is likely to follow a similar pattern of growth as
the onshore wind industry i meeting and exceeding nationally set goals. In fact, China usually
starts acting on its goals before they are published. When Chinese industries have an idea of
the direction that is going to be taken at a national level, they start moving as soon as possible.
The Renewable Energy Law is a classic example. Consider the graph above, growth in the
industry saw slight increases in 2003 when the Renewable Energy Law was just starting to be
discussed, then more significant growth started to occur in 2004 a year before the law was
released and two years before it went into effect. Now the industry is doubling every year.

Applying China& patterns of growth to the offshore wind industry, it is already clear that the
government is developing the necessary plans and experience in order to set a national target.
The experience gained by companies engaged in these initial projects will give them an edge
to become leading players in the industry. Once the offshore wind targets are set the industry
will likely already be in full swing.

1.3.2 Project performance and feed-in tariffs

China®& wind industry is known for a lack of transparency in turbine performance with rumors of
serial failures. CDM monitoring reports published on the UNFCCC website™ are starting to
provide some transparency to the market in terms of electrical output. Based on the analysis of
electrical output from these reports, Chinese wind farms have a capacity factor 10% lower than
US projects.”’ Reduced project performance could be due to factors such as quality, poor

19 UNFCCC website: http://unfccc.int/2860.php/

20 Meyer, Sebastian. fiChina Wind Market Growth Prospects- Policy driver update & Chinese WTG
exports?0Renewable Energy Finance Forum. 12 May 2009
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project micrositing, and grid connection issues. The move towards using feed-in tariffs,
established on a national level in 2009, will help to encourage the wind industry in China to
develop based on project performance and energy yield rather than installed capacity.

Feed-in tariffs for the onshore wind industry were developed based on experience gained from
the national concession projects approved in 2006. The current tariffs range from
0.51-0.61RMB/kWh (0.05-0.06 Euros/kWh) and are weighted based on regional wind
resources. The onshore feed-in tariffs are too low for the development of offshore wind
projects and it is too early for China to set national feed-in tariffs. Therefore until the national
feed-in tariffs are set, projects will be approved and feed-in tariffs determined by the NDRC on
a case by case basis.”* The table below gives some perspective of the potential range for
offshore wind feed-in tariffs in China.

Table 2: Offshore Feed-in Tariff

Donghai Project 0.96 RMB/kWh 0.10 Euros/kWh
100MW Jiangsu Theoretical Feed-in Tariff* 1.27 RMB/kWh 0.14 Euros/kWh
German Feed-in Tariff 1.21 RMB/kWh 0.13 Euros/kWh

Source: *Sgurr Energy, Azure International

Comparing the three feed-in tariffs in Table 2 above, the feed-in tariff for the Donghai project
outside Shanghai is lower than what is expected for profitable project development. Both the
feed-in tariff used in Germany, and the theoretical Jiangsu project feed-in tariff based on an 8%
internal rate of return (IRR) are considerably higher. An 8% IRR is often used as a bench mark
for wind project development; a very good project would have at least a 12% IRR.

The theoretical feed-in tariff was calculated by Sgurr Energy as part of the offshore wind
studies funded by the EU-China Environment and Energy Program.22 The project was located
8km from shore in Jiangsu and at a water depth of 8.5m using a Siemens 3.6MW turbine. The
analysis also takes into consideration Chinese taxes and Carbon Emission Reduction (CER)
revenue throughout the project® lifetime. If the same model is applied to the Donghai project
the project would have a 4.25% IRR, which is low for profitable project development. Therefore
it is too early to predict the offshore wind feed-in tariffs, however CER revenue may be needed
to help make the projects financially viable.

1.3.3 CDM status

Even with the uncertain future of the Clean Development Mechanism (CDM) after the COP15
meeting in Copenhagen failed to secure a commitment to continue the Kyoto protocol
provisions post 2012, there are still many projects applying for CERs to improve financial
feasibility.

The use of CERs for the development of wind projects in China came under scrutiny after the
implementation of China& fixed feed-in tariff. The UN Executive Board (EB) was concerned as
China®& nationally set feed-in tariff was less compared to previously approved projects, and the
number of wind projects continued to increase. There was speculated that the CERs were not
being used for additionality, but rather as a supplementary feed-in tariff. In the wind industry
following CDM protocol, a project is considered additional if the project IRR is below 8%
without revenue from CERs and above 8% with revenue from CERs.

In December 2009, the EB clarified that this is a sector wide issue, but does not necessarily
indicate that wind projects in China will not get CERs. Wind projects, therefore, must clearly
prove additionality, many of which are doing so by proving the project is additional using

21 NDRC official notice: NDRC[2009]1906

22 EU-China Environment and Energy Program i China Meteorological Association, Sgurr Energy
i Of f sWinol Eneergy Resource Assessment and Feasibility Study of Offshore Wind Farm Development

in China /EuropeAid/123310/D/SER/CNT Fi nal Techni c al Reporto 6 Nov.
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historical feed-in tariffs which are higher than the nationally set feed-in tariff.

This change in the approval of CERs in the wind industry in China will likely not have a
negative effect for offshore wind projects applying for CERs while the current methodology is
still valid. Additionality should be easy to prove due to the significantly higher capital required
for offshore wind farm development.

1.4 Current offshore wind pipeline in China (2009)

Total Offshore Pipeline
Near-term: 514 MW
Cumulative: 13,675 MW

Figure 5: China's current offshore wind development pipeline (2009)

The Chinese offshore wind industry is poised and ready to move with a cumulative pipeline of
13.7GW? in place, even though national plans have not been officially released. 17MW have
already been installed, 514MW should be installed in the next 3-4 years and the cumulative
pipeline is already half way to the estimated future goal of 30GW. Similar to the onshore wind
industry, key players have already started taking significant concrete steps in anticipation of
national policies which will support the development of the industry.

The developersbplans show that they are confident that there will be strong support of the
offshore industry at a national level. Project development will most likely start with lower risk
shallow waters in the intertidal zone before moving into deep water. This development means
that the shallow water offshore industry is not an empty playing field. The competition will
saturate quickly once the national plans are set, but there is still some time before deep sea
offshore areas in China will be tapped.

Developers who are not significant players in the onshore wind industry are taking the lead to
develop offshore projects in order to gain a strong competitive edge in this new industry. Only
half of the offshore developers are strong onshore wind project developers, in Table 3 the top

23 Azure International keeps a very detailed database of all onshore and offshore wind projects in China.
The near-term pipeline includes projects that are expected to be installed within the next 3-4 years.
Cumulative pipeline includes all installed, near-term and long-term projects.
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