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RENEWABLE ENERGY IS AN IMPERATIVE
IN CHINA
Why Renewable Energy?

* Degraded Environment
* Growing Energy Demands
* Desire for Energy Security
* Enhancing Economic Development
in Rural Areas

RENEWABLE ENERGY IS AN IMPERATIVE
IN CHINA: DEGRADED ENVIRONMENT
Why Renewable Energy?
Greenhouse Gas Emissions: China is number one in terms of increases in carbon dioxide discharges and now also is the world’s
largest emitter of greenhouse gases. Painting existing carbon dioxide molecules in the air blue for the U.S. and red for China, the blue molecules vastly
outnumber the red ones, but by 2050, if there is no change in the trajectory of development, the red molecules and the blue molecules will be at parity.
China’s discharge of sulfur dioxide accounts for 54% of the world’s total discharge of sulfur dioxide; 50% of China’s sulfur dioxide emissions are from
power plants.

Water: only 45% of surface water can be cleaned up sufficiently through treatment to be useable in most industries and about
40% is so polluted that it cannot be used for human, industrial or agricultural purposes. About 90% of water in aquifers is now
polluted.

Soil Erosion:

Soil erosion affects some 40% of China’s land. The vast majority of the soil erosion occurs in the North China
Loess Plateau where 1.6 billion MT of topsoil washes into the Yellow River each year. China’s deserts, which already account for 25% of
China’s land mass is expanding at the rate of 1900 square miles/year.

Air Pollution: China now has some of the world’s highest rates of air pollution. Sixteen of the world’s most polluted cities are in China including five of the
world’s ten most polluted cities. Acid rain affects one-quarter of the overall land mass and one-third of China’s agricultural lands. China’s air carries suspendedparticulate matter loads that are more than twice the highest levels regarded as safe by World Health Organization guidelines.

According to the {11th Five Year Plan for Environmental Protection}, China will
invest 1.35% of its GDP in environmental protection measures.

RENEWABLE ENERGY IS AN IMPERATIVE
IN CHINA: GROWTH IN CHINA’S DEMAND
FOR ENERGY
Why Renewable Energy?
Total Energy Consumption (in billions of MT of coal equivalents)
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RENEWABLE ENERGY IS AN IMPERATIVE IN
CHINA: GROWTH IN OUTPUT OF ELECTRICITY
IN CHINA
Why Renewable Energy?
In 2006 power generated from coal
accounted for 69% of total energy
consumption in China; by 2050 coal
fired power plants will account for
30% to 50% of China’s energy needs.
In 2006 alone China added an
additional 92,000 MW of coal-fired
power plants.
In 2007 11,000 MW of the worst coalfired power plants were closed. In
2008 another 13,000 MW of outdated
capacity will be closed.

Electric Generating Capacity in China (in MW)
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RENEWABLE ENERGY IS AN IMPERATIVE
IN CHINA: DESIRE FOR ENERGY SECURITY
Why Renewable Energy?
Oil Imports (millions of MT)

China produces ~180 million
MT/year of crude oil.
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China relies on imported oil
for ~44% of its oil needs at
present; by 2020 China’s
reliance on foreign sources of
oil will rise to ~60%.

225

120M

145M

150
75

2005

GROWTH IN IMPORTS OF OIL INTO CHINA

2006

2010

0

RENEWABLE ENERGY IS AN IMPERATIVE
IN CHINA: ENHANCING ECONOMIC
DEVELOPMENT IN RURAL AREAS
Why Renewable Energy?
Little or No Access to Power: there are more than 10 million Chinese
who do not have access to electric power and tens of millions more rural
Chinese with only spotty access.
Energy Development in Rural Areas of China: Beijing has
specific goals for rural power development, including strengthening
the construction of small-scale rural hydropower plants and power
grids, local wind power, biomass and solar projects. By 2010,
Beijing plans to have 300,000 small-scale wind turbines in place in
rural areas of China, have 40 million households using methane gas,
50 million square meters of solar powered hot water heaters and 1
million solar-powered stoves in use.

GROWTH OF CHINA’S RENEWABLE
ENERGY
我国新能源占能源生产总量比例突破9％
Headline of a 2/09 article in the Chinese Renewable Energy Press

GROWTH OF CHINA’S RENEWABLE
ENERGY
By 2020 there will be
300,000 MW of
hydropower, 30,000 MW
of wind power, 30,000
MW of bio-mass, 1800
MW of solar power, 300
million sq. meters
coverage of solar hot
water heaters, 20 million
tpy of bio-fuels and 44
billion sq. meters of
methane gas.
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INVESTMENT IN CHINA’S RENEWABLE
ENERGY INDUSTRY IN 2007
2007 investment in China’s renewable energy industries: 76 billion Yuan (~$10.4 billion U.S.).

Beijing estimates that by 2010 foreign
investment in China’s renewable
energy industries will grow to $2
billion U.S.D./year.
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COMPOSITION OF ENERGY IN CHINA
IN 2020
Chinese planners envision a future mix of power
generating sources totaling 1.2 million to 1.5
million MW (an average of 1KW/person/year),
comprised of no more than 800,000 MW of
coal-fired power plants, 240,000 MW of crude
oil, 200,000 MW of hydropower, 100,000 MW
of wind power, 200,000 MW of nuclear energy,
60,000 MW of natural gas and 67,000 MW of
other renewables
In 2006 coal accounted for ~69% of China’s
total energy consumption
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CHINA’S WIND POWER INDUSTRY
中国风电行业
China has an estimated 1 million MW of land-based
wind resources, and another 200,000 to 700,000 MW
of close-in off-shore wind resources.

The following five provinces account for 69.4% of total
installed wind capacity in China: Inner Mongolia, Liaoning,
Hebei, Jilin and Heilongjiang.

CHINA’S WIND POWER INDUSTRY
中国风电行业
China now has
the fourth
(surpassing India)
largest installed
base of wind
power in the
world; by 2015
China’s installed
base of wind
power will be
the world’s
largest.
Beginning in 2009 China
will be adding new wind
power capacity at the rate
of 7,000-10,000 MW/year.

Cumulative Wind Turbine Installations by Province as of
2007

CHINA’S WIND POWER INDUSTRY
中国风电行业
“中国有望提前十年实现风电发展目标”
Headline of a recent article in the Chinese Renewable Energy Press

By 2008 China’s
wind power
capacity
exceeded 12000
MW, an amount
originally
expected to be
accomplished
after 2010. As
recently as 2007
the goal for
2020 was 30,000
MW of installed
capacity.

Installed Capacity of Wind Power (in MW)
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CHINA’S WIND POWER INDUSTRY
中国风电行业
As of 2009 wind power accounts for 1.3% of China’s
total energy output; in 2006 (the year the Renewable
Energy Law took effect) wind power accounted for
1/1000th of total power production in China
Prior to the financial crisis China planned to spend ~$28
billion U.S.D. on wind power capacity development between
2006-2020 China will spend. A sizable portion of the $586
billion U.S.D. stimulus package will include renewable energy
projects. In the 4th Q of 2008 some $14-15 billion U.S.D.
was spent on renewable energy development

CHINA’S WIND POWER INDUSTRY
中国风电行业
In the next five years, eastern China’s coastal regions,
Northwest China, Northeast China and eastern China
cumulatively will build 30 or more 100 MW class wind
projects and will create six 10,000 MW ‘bases’ in Gansu,
Xinjiang, Western Inner Mongolia, Eastern Inner Mongolia,
Jiangsu and Hebei.
The Shanghai East Bridge Off-Shore Wind Power
Project---China’s First offshore wind farm---is now
under construction.

CHINA’S WIND POWER INDUSTRY:
DOMESTIC MANUFACTURING
CAPABILITY
The most capable of the
Chinese wind turbine
manufacturers are Xinjiang
Jinfeng (Goldwind),
Dongfang and Sinovel Wind
Power Science and
Technology Co., Ltd.
Chinese wind turbine
manufacturers are now
producing 1.5MW, 2MW and
even 3MW turbines.

Growth of Number of China-based Wind Turbine Manufacturers
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CHINA’S WIND POWER INDUSTRY: THE
ROLE OF FOREIGN FIRMS
Cumulative Installations
Foreign Manufacturers
Domestic Manufacturers

34%

2007 Installations
Foreign Manufacturers
Domestic Manufacturers

45%
66%

55%

The elimination of VAT rebates for purchases of domestically produced equipment
by FIE in late 2008 will accelerate this trend.

CHINA’S WIND POWER INDUSTRY:
DOMESTIC MANUFACTURING
CAPABILITY
Factors contributing to growth in Chinese
wind turbine manufacturing include growth
in pace of construction of wind farms,
requirement that 70% of wind power
equipment be sourced domestically and
the elimination of duty free imports of
wind turbines of 2.5MW or less.

CHINA’S WIND POWER INDUSTRY:
DOMESTIC MANUFACTURING
CAPABILITY
There has been a rapid increase in the
number and capabilities of the indigenous
wind turbine parts industry. There are now
more than 50 companies producing
gearboxes, generators and blades, more than
sufficient to satisfy turbine manufacturers in
China.

CHINA’S WIND POWER INDUSTRY:
DOMESTIC MANUFACTURING
CAPABILITY
China remains dependent on imports for such key
wind turbine components as precision bearings,
electrical and control systems and inverters. U.S.
companies such as American Superconductor Corp.
(AMSC) have been very successful in supplying the
Chinese wind turbine industry. To facilitate the import
of components not manufactured widely in China the
Ministry of Finance instituted a program of rebates of
tariffs and VAT taxes.

CHINA’S WIND POWER INDUSTRY:
BRINGING DOWN THE COST
Coal-fired Power
As more wind turbines and
their component parts are
sourced domestically, the
Chinese are driving down
the cost of wind power.
Presently wind power costs
~0.5-0.6 Yuan/kwh compared
to ~0.2-0.3 Yuan/kwh for
power from coal-fired power
plants. The Chinese estimate
that if 70% of wind turbines
are manufactured
domestically the cost of
wind turbines will decline by
~15% and the cost of wind
power would decrease to
0.375 Yuan/kwh.
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CHINA’S WIND POWER INDUSTRY: THE
ROLE OF FOREIGN FIRMS
International Participation in China’s Wind Power Industry
Vestas Wind Systems AS (Denmark) (turbines)
Xantrex Technology, Inc. (Canada)
Gamesa Technologica SA (Spain) (turbines--Tianjin)
Suzlon (India) (turbines)
Nordex (various locations)
Siemens
Honiton Energy Ltd. (UK)
REpower Systems AG (Germany)
Electric Power Development Co., Ltd (Japan)
Acciona, SA, Inceisa (Spain)
PPG Industries (fiber glass; blade and tower coatings)
GE Energy (U.S.) (turbines; gearboxes--Shenyang)
First Energy Group (with GE) (gearboxes)
Reichhold Group (U.S.) (composite resins--Tianjin)
American Superconductor Corp. (U.S.) (electrical and control systems--Suzhou)
Hansen Transmissions (Belgium) (gearboxes--Tianjin)
LM Glasfiber (Denmark) (wind turbine blades--Tianjin)

CHINA’S WIND POWER INDUSTRY: THE
ROLE OF THE CHINESE GOVERNMENT
“Escorting the Emperor”
The Chinese government has been very adept at creating
the conditions for the development of particular industries
by setting goals, putting in place laws, regulations and
policies, creating incentives, nurturing key enterprises,
convening government agencies and enterprises to develop
plans, while allowing market forces to flourish. Beijing’s
nurturing of the wind power industry displays all of these
propensities.

CHINA’S WIND POWER INDUSTRY: THE
ROLE OF THE CHINESE GOVERNMENT
“Escorting the Emperor”
incentivizing the development of the wind industry in China:
* in 2001 Beijing reduced the value-added taxes due on the production of wind power by
one-half.

* between October 2007 and June 2008 the Chinese government provided approximately
1.4 billion Yuan (~$206 million U.S.D.) in financial subsidies for the wind industry.
* financial subsidies include a 600 Yuan/kw payment to domestic wind turbine and
component manufacturers for the first 50 MW-class wind turbines that domestic wind
turbine manufacturers produce.
* the Chinese government is supporting the construction of power grids that connect far
flung centers of wind power production with the population and energy consumption.

CHINA’S WIND POWER INDUSTRY: THE
ROLE OF THE CHINESE GOVERNMENT
“Escorting the Emperor”
incentivizing the development of the wind industry in China:
* industrial policy, including, importantly, the use of the “special permitting”
process to select investors in wind farm development projects and utilize
domestically produced equipment for the construction and operation of
those wind farms has been a significant impetus to development of the wind
industry in China.
* Beijing also has incentivized wind farm development through the
requirement in the {Mid to Long Term Development Plan for Renewable Energy}
that power generating companies that have an installed capacity of 5000 MW
or more Renewable Portfolio Standard: power companies must produce
non-hydropower renewable energy of at least 3% by 2010 and 8% by 2020.

CHINA’S WIND POWER INDUSTRY:
CHALLENGES AND OPPORTUNITIES
机会与挑战并存
Addressing the Gaps in the Emerging Wind Power
Development Sector
pricing wind power.

*
The {Trial Measures for Renewable Energy Power Generation
Pricing and Cost Sharing}, which were promulgated by the National Development and Reform
Commission in 2006 provide for the on-grid price of wind power to be determined by the administrative
department of the State Council in charge of pricing based on local conditions in accordance with the
general principal of cost plus profit margin. Power pricing for wind power “special permitting” projects
are to be determined by bid, but are not to exceed the level set by the administrative department of the
State Council in charge of prices.

development of power grids

*
to serve the wind farm installations that are
being constructed is lagging, causing difficulties in connecting and distributing power generated from
wind farms that, in turn, results in waste. So while the {Measures Governing Purchases by Power Grid
Companies of the Total Amount of Renewable Energy Generated}, promulgated in August 2007 provides
a market for renewable energy, the lack of a fully developed grid makes that promise somewhat illusory.
In 2007, for example, the State Power Grid Co. distributed only 1/10th (5 billion Kwh) of the potential
total Kwhs that China’s wind farms theoretically were able to produce. Third, the technological level of
domestic wind turbine manufacturers still needs to be improved and the quality of some of the domestic
wind turbine components is not high.

