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China Business and Economy
Dr. Thomas Lairson

The Global Energy Race
The sources and consumption of energy is a major global issue

Energy independence is a significant strategic asset in global military and economic competition

Energy dependence creates large strategic problems

Global energy prices affect global trade and production patterns

Strategies for energy independence:

China – dominate renewable energy industry; develop secure supplies in Iran, Africa and Venezuela

U.S. – conservation plus natural gas plus shale oil/tar sands/fracking  production plus Western Hemisphere reserves
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EIA, January 26, 2012
Shifting Global Oil Reserves

[image: image2.png]AMERICAS  far sands in 'RUSSIA AND CENTRAL ASIA
Canada, shale gas and “tight" Russia is developing more
oiln the United States, the challenging fields as output

S e e S e T s 2
ot Pt oo e
T e
el o o e o Qe e o
St e e dmcong oot ot
industry, but bring technical 1o expand the 1,400- mile
o b e oo L e,

oxe o
willos  wiihon wellos o
sl i il i
S us —
CANADA 1

o

° =@
s

a2 w @

0s 2650
TurkmemsTan 38, . o5

AFRICA_The development of
resources in Libya and Nigeria

P has been hampered by conflict
there. In Libya there are
v unknowns associated with a

MIDDLE EAST Qatar, only new government, and in

& e nauragas prter, Rigera et s coninung
'has capped new production debate in Parliament over new

whil il reviews s reserves. In legisiaton reguiating the
1r2q, new production has been energy sector. The resources.
limited by poor nfrastucture ARHRCT, I v
and personnel, and political
uncertainies. But there, as in
Iran, the resources are vast. noen 22 @ 90 ‘

w
wa @ (@) = oo
T .
- T
ma T " @ P —
A, Cones demrgpes
s
o 1% % @
siaia £ NI s
menieal s o ore
o WO
g

exploration and production

24 8 Iarge offshore fields like the
1060
Py

‘There may also be huge shale
gas opportunities in China.
Australia s developing
aaTaR 4
2 Greater Gorgon. Indonesia
also aims to reach the Chinese
market through L N.G.
saup 2 a7
ARABIA 1 - AUSTRALIA
cHNA.

HEH

UAE.

EH
3
°

INDONESIA

ER




New York Times, October 25, 2011

Bargain with the Devil


Fossil fuels destroy the global climate while generating 50 years of growth
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The Economist, March 10, 2012
The Economist

Jun 10th 2010 
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China’s Energy Strategy and Policy
Summary

· The trajectory of China’s energy use is negative

· Energy use will get much worse before it gets better

· Threatens global growth and Chinese competitiveness

· Potential for global conflict is high

· China’s energy use is unsustainable

2001 year of change in China’s energy situation:

· As recently as 2001, China was able to meet most of its energy needs from its own resources.  

· Prior to 2001, China’s rapid GDP growth was accompanied by much lower growth rates in energy consumption. 

· Reform, TVEs, competition, new technology, profit motive all help reverse the very bad energy intensity of Chinese production during the Maoist era.  

· Until the mid 1990s China was able to meet its energy needs and export energy.

After 2001

· After 2001 the energy growth rates increased from about 4% per year to 13% per year. 

· Much of this is from the increasing role of heavy industry and this sector’s very high levels of energy intensity and to the inefficiencies of China’s energy system. 

· 70% of energy demand in China is from industry, much higher than GDP levels would predict.

· 54% of energy is for heavy industry, up from 39% 5 years ago.

· Chinese heavy industry receives large capital and other subsidies, which undermine incentives to improve energy efficiency.  Local officials influence capital allocation to heavy industries to generate economic growth.

· Heavy industry and industry in general is caught up in the process of local officials using various forms of subsidies to promote growth.  

· The number of steel enterprises doubled from 2002-2006.

· Creates a system of overcapacity and wasting of energy

Basic Critique of Chinese Energy Usage

Low investment in energy efficiency

· China: 866 million barrels of oil (equivalent) = $1billion of GDP

· US 221 million barrels of energy - $1 billion of GDP

· How many of the world’s most polluted cities are in China?

· China as an energy and environmental pariah
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Major question for China’s energy use:

What happens to the Chinese system when residential demand and transportation demand really begin to grow with greater wealth among consumers?
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Energy industry in China

· The coal, power, oil and gas industries remain torn between plan and the market.

· Competition has been introduced into some parts of the energy value chain (such as coal extraction and power generation) but state-owned monopolies/oligopolies remain dominant in others (power distribution and most of the oil and gas sectors). 

· Upstream prices have mostly been liberalized, but downstream prices remain largely controlled. 

· A small number of bureaucrats try to plan supply while markets are determining more and more of the demand. 

· The result is a market structure and pricing system that favors supply expansion rather than demand management.

· Very weak national political regulatory and energy management bureaucracy.

China’s energy firms

· Three firms dominate the production of energy in China:

· China National Petroleum Corporation (CNPC), which was formed as a ministry-level SOE in 1988 out of the upstream assets of the Ministry of Petroleum Industry.  CNPC is the world’s fifth largest oil producing company.

· The China Petroleum and Chemical Corporation (Sinopec), formed in 1983 out of the downstream assets of the Ministry of Petroleum Industry and Ministry of Chemical Industry, has a much smaller upstream portfolio (ranking 30th globally in oil production) but is dominant in the refining sector. In terms of revenue, but not profits or production, Sinopec is larger than CNPC.

· CNOOC is the smallest of the three by all measures and was established in 1982 to develop China’s offshore resources in cooperation with international oil companies.
Environmental effects

· Heavy industry demands more electricity. 80% of electricity is generated from coal but only 15% of the coal fired plants have flu gas desulphurization (FGD) systems (used to remove SO2 from emission streams) installed and even fewer have them running.

· Installing FGD systems on all coal-fired plants would raise electric rates by 15-20%.
· Enforcement of sulfur taxes and other environmental regulations is left to local officials.

Global Economic Impact of China’s Energy Use

· China is having and will continue to have enormous effects on the rest of the world as a result of its energy situation.

· Magnitude and volatility of demand in global markets

· Volatility comes from cat and mouse game between Chinese firms and government 

over retail prices

· Absolute and marginal effects: 1/3 of growth in global energy 

demand from 1999-2006 comes from China

· Shift from exporter to net importer of coal

International Political Economy of Energy and Resource Supplies to China

Oil

· 45% from Middle East, 11% from Iran alone

· 28% from Africa (Sudan)

· Expanding relationships with Australia, Brazil, Venezuela, and Canada

· Oil supplies come through the Malacca Straits, kept open by US navy

· CNOOC attempts to buy Unocal in 2005 with loans from state-owned banks

· Chinese tied aid as basis for gaining oil concessions (Anglola)





China's oil imports: Africa and the world
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CNPC  Sinopec  CNOOC
Afiica
Countries invested in 8 6 4
Producing oil in 3 2 0
Total equity production (tbpd) 180 9 0
Middle East
Countries invested in 3 4 0
Producing oil in 3 0
Total equity production (tbpd) 30 1 0
Former Soviet Union
Countries invested in 3 3
Producing oil in 3 1
Total equity production (tbpd) 250 40
Eastand Southeast Asia
Countries invested in 4 2 4
Producing oi in 3 2
Total equity production (tbpd) 30 35
North and South America
Countries invested in 4 3 1
Producing oil in 4 2 0
Total equity production (tbpd) 70 40 0

‘Source: Author's estimates based on conversations with oil company offcials and

market analysts. Excludes China




Global environmental effects
· China is the world’s largest emitter of SO2: acid rain, reduced visibility, and respiratory problems.

· Results in considerable tension with Korea and Japan.  Hong Kong air quality threatens its competitiveness.  

· Effects are felt at lower levels on US west coast.

· China surpassed the US in 2007 as the world's largest emitter of CO2.

· Even in 2030 China will be lower in per capita production of CO2.

· Environmental effects of growth in China are very large, leading to considerable political protest

· The Chinese government has taken steps to place environmental impacts at a same par as economic growth

· Local Chinese governments attempt to avoid environmental costs

China’s Environmentalism
· What opportunities for environmental savings does China have?

· Any indications China is acting on these opportunities? Chinagreen page 5

· Can China afford to do these things?

Global Environmental Negotiations

· The US has an even larger global energy footprint.  

· Negotiations between the US and China on energy issues will very likely be caught up in the political, economic and strategic rivalry between them.  

· As a consequence, these negotiations will revolve around estimates of relative gains and not the absolute gains they and the world will reap from effective management of these global problems.  

· Leaders will increasingly come to focus on how much each gains relative to the other and less on the mutual gains each can get from stable oil prices, secure sea lanes and a stable international environment.  

· Though cooperation to achieve these gains is possible and clearly the desirable outcome, the competitive environment over resources and the scarcity of those resources will hasten a focus on relative gains.

Future Projections:

· Projections of future global energy needs see China equaling the US in energy demand by about 2020.  

· This has very serious implications for the entire global economy, the global environment and for international politics and global security.

· China is already the largest contributor to global warming and this position will get much worse.

· Chinese competitiveness as a producer of manufactured goods is threatened

· Long energy intensive supply chains and logistic systems

· Cost of moving a 40 foot container from Shanghai to New York in 2000 was $3000; today it is $8000; at $200 barrel for oil price is $15000
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What are the implications of China’s resource situation?

1. Huge potential for conflict with other nations.  We are entering an era of rising physical needs and increasing scarcity.  Scarcity = insecurity.

2. Relative gains considerations feed into and flow from insecurity.  

3. Breakdown of liberal system of resource markets: US operation in Iraq as first step to resource spheres of influence.  

4. There are enormous and mostly negative political, strategic, military and economic implications of China’s global reach in the search for resources.

5. Dislocation of global markets – huge increase in relative prices for resources

6. Struggle among nations to avoid relative decline in dynamically changing environment.

7. The Economist predicts a much more positive outcome.  Why? 
8. Potential Solutions:
a) End subsidies in China and create incentives for energy efficiency

b) Shift to subsidies for alternative energy production in US and China
c) Mandatory environmental and efficiency standards for autos
d) Cooperation in oil production and distribution – avoid energy spheres
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US-China and Solar Power
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GLOBAL INVESTMENTS IN CLEAN 
ENERGY ARE GROWING



A new worldwide industry is dawning. Pew found 
that overall investment in clean energy grew 230 
percent from 2005 to 2009. In 2009 alone, $162 
billion was invested globally.2 In the face of the 
global economic downturn, 2009 investments 



declined only 6.6 percent from the year before. 
Demonstrating its staying power, the clean energy 
sector outperformed the oil and gas industry, which 
experienced investment declines of 19 percent 
in 2009, according to the International Energy 
Agency’s 2009 World Energy Outlook. 



The Emerging Clean Energy Economy



2 All monetary values are 2009 U.S. dollars unless otherwise noted
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FIGURE 1. FINANCIAL INVESTMENT IN CLEAN ENERGY: GLOBAL TRENDS BY QUARTER (billions of $)



FIGURE 2. TOP 10 IN RENEWABLE 
ENERGY CAPACITY (GW)



United States 53.4



China 52.5



Germany 36.2



Spain 22.4



India 16.5



Japan 12.9



Rest of EU-27 12.3



Italy 9.8



France 9.4



Brazil 9.1



FIGURE 3. TOP 10 IN FIVE-YEAR  
GROWTH IN INSTALLED CAPACITY



South Korea 249%



China 79%



Australia 40%



France 31%



India 31%



United Kingdom 30%



Turkey 30%



United States 24%



Canada 18%



Rest of EU-27 17%



Investment to Rise 25 Percent
The ongoing priority for energy 
security, global warming 
pollution reduction and job 
creation will drive investment 
up 25 percent to a record $200 
billion in 2010, Bloomberg New 
Energy Finance forecasts.
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GLOBAL AND G-20 CLEAN ENERGY 
INVESTMENT, 2005 TO 2009 



Installed renewable energy capacity increased in 
2009 to 250 gigawatts (GW), enough to power an 
estimated 75 million households and equivalent to 6 
percent of the worldwide total.



G-20 nations account for more than 90 percent of 
worldwide finance and investment, dominating the 
clean energy landscape. Excluding basic research 
and development (R&D), more than $110 billion 
was invested in the G-20’s clean energy sector. 
Investment by virtually all G-20 countries has grown 
by more than 50 percent over the past five years. 
Rebounding from a sharp downturn in late 2008 and 
early 2009, clean energy investments in the G-20 
averaged a robust $32 billion in each of the last 
three quarters of 2009.



In an encouraging sign for the future, many 
governments prioritized clean energy within 
economic recovery funding, devoting more than 
$184 billion of public stimulus investments to 
the sector. The true impact of that support is 
still to come, with the bulk of the funds reaching 
innovators, businesses and installers in 2010  
and 2011. 



CHINA TAKES THE LEAD, WHILE THE 
UNITED STATES SLIPS



China is emerging as the world’s clean energy 
powerhouse. For the first time, China took the top 
spot for overall clean energy finance and investment 
in 2009, pushing the United States into second 
place. Having built a strong manufacturing base 
and export markets, China is working now to meet 
domestic demand by installing substantial new 
clean energy-generating capacity to meet ambitious 
renewable energy targets. 



FIGURE 5. FIVE-YEAR GROWTH IN 
INVESTMENT 



Turkey 178%



Brazil 148%



China 148%



United Kingdom 127%



Italy 111%



United States 103%



France 98%



Indonesia 95%



Mexico 92%



Rest of EU-27 87%



The United States ranked second in G-20 clean 
energy investments for the first time in five years. 
U.S. clean energy investments also fell 40 percent, 
compared with the previous year. Further declines 
were avoided through long-term extension of 
federal production and investment tax credits 
and initial funding from the American Recovery 
and Reinvestment Act, which helped to shore up 
investments in the latter half of 2009. Despite 
this influx of investment, there are reasons to be 
concerned about the U.S. competitive position in 
the clean energy marketplace. 



FIGURE 4. TOP 10 IN CLEAN ENERGY 
INVESTMENT



China $34.6 billion



United States $18.6 billion



United Kingdom $11.2 billion



Rest of EU-27 $10.8 billion



Spain $10.4 billion



Brazil $7.4 billion



Germany $4.3 billion



Canada $3.3 billion



Italy $2.6 billion



India $2.3 billion
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G-20 COUNTRY COMPETITIVENESS 
SNAPSHOTS



China. With clean energy investments up more 
than 50 percent in 2009, China took the lead 
among G-20 nations for the first time. China’s 2009 
financing totaled $34.6 billion (Figure 4). Ambitious, 
mandatory targets for wind and solar power and 
the ample availability of credit in China have been 
the primary engines of that nation’s clean energy 
growth. Having built a strong manufacturing base 
and export markets, China is working now to meet 
domestic demand by installing substantial new 
clean energy generating capacity to achieve its 
renewable energy targets. 



United States. The United States closed 2009 
with total investments of $18.6 billion. The United 
States lost the top spot in the G-20 for the first time 
in the past five years. The economic recession and 
investor uncertainty about tax incentives early in 
the year slowed investments, which were down 
40 percent from 2008 levels. State renewable 
energy standards and enactment of longer-term 
production and investment tax credits in February 
spurred substantial investments later in 2009. The 
United States continued to dominate the venture 
capital/private equity investments associated 
with technology innovation. Investors continue to 
look to Congress to pass comprehensive climate 
and energy legislation that will provide long-term 
certainty for investment. 
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FIGURE 10. INVESTMENT BY SECTOR, 2009 (billions of $)
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United Kingdom. Large offshore wind deals backed 
by the government put the United Kingdom in third 
place in the G-20, with 2009 investments of $11.2 
billion. The United Kingdom also was at the forefront 
of marine energy investments. 



Spain. Within the European Union, Spain remained a 
clean energy leader with 2009 investments of more 
than $10 billion, much of it in solar energy. Spanish 
budget constraints forced cutbacks in incentive pro-
grams, which significantly curtailed 2009 investments 
and will likely continue to do so in the future. 



Brazil. Brazil, which is poised for significant growth in 
wind energy investments, stood out as a G-20 leader. 
Brazil invested $7.4 billion in clean energy in 2009.



Germany. Germany remained a clean energy 
stalwart in terms of manufacturing and installed 
capacity, especially in the solar sector. Overall, 
Germany invested $4.3 billion in clean energy in 
2009.



European Union. EU carbon policies established 
European renewable energy markets early, and 
investment and installed capacity continue at a steady 
pace across Europe.
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FIGURE 9. INVESTMENT BY FINANCING TYPE, 2009 (billions of $)
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ASSET FINANCING



Asset financing, typically associated with the 
installation of clean energy equipment and 
generating capacity, is a barometer of clean energy 
deployment and the creation of new jobs. It is the 
dominant class of clean energy finance. 



Because of the financial crisis, asset financing in 
2009 was down 6 percent from 2008. Still, more 
than 80 percent of all clean energy financing ($95 
billion) was invested in physical assets that generate 
energy (power, heat, fuels), with onshore wind 
being the dominant sector because of its relative 
maturity and scalability (Figure 11). 



Key observations include:



�� Asset financing in clean energy increased 
threefold from 2005 levels. These 
investments helped increase total installed 
renewable energy capacity to 250 GW 
worldwide.



�� China led the way in asset financing with 
investments of $29.8 billion, 86 percent of 
its total clean energy financing (Figure 12). 
The United States was next with $11.2 
billion, followed by the United Kingdom at 
$10.7 billion, much of it focused on offshore 
wind assets. Spain was the other top asset 
financing destination with $10.4 billion.



�� U.S. asset financing was down in response 
to the financial crisis, uncertainty about 
the Production Tax Credit and a lack of 
credit liquidity. Asset financing for biofuels 
production in the United States also 
contracted significantly from 2006-2007 
highs.
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FIGURE 12. ASSET FINANCE BY SECTOR, 2009 (billions of $)



    



FIGURE 11. ASSET FINANCE BY SECTOR, 2004-09 (billions of $)
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FIGURE 11. ASSET FINANCE BY SECTOR, 2004-09 (billions of $)
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VENTURE CAPITAL/PRIVATE EQUITY 
FINANCING



Venture capital and private equity financing are 
closely linked with technology innovation and 
development (Figure 15).



Reflecting the overall market downturn, this class 
of clean energy finance was down 44 percent in 
2009. The United States remained the enduring 
leader in venture capital investment, reflecting its 
strong foundation of technology innovation (Figure 
16). Brazil came in a distant second, while venture 
capital investments in other developing countries 
such as China and India were negligible. 



Key observations include:



�� There was a significant influx of venture 
capital into next-generation biofuels such as 
cellulosic and algae fuels. 



�� New solar and energy efficiency/smart grid 
technologies also saw substantial venture 
capital investment. 



�� In response to the financial crisis, venture 
capitalists retreated from new companies 
and concentrated instead on well-
established entities. For example, in 2009 
there were only 70 investments in Series A 
shares (first stock offerings by a company) 
compared with 150 in 2007. 



�� This situation could persist until venture 
capitalists shift investments as companies 
scale up with public market financing. 
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INSTALLED RENEWABLE ENERGY 
CAPACITY



The total global renewable energy capacity is 250 
GW. Key observations include:



�� At the end of 2009, the United States led 
the world in installed wind, biomass (Figure 
17) and geothermal power capacity (Figure 
18) but was very close to losing its lead in 
overall installed capacity to China. Despite 
pioneering development of numerous key 
solar technologies, the United States lags 
well behind G-20 leaders in installed solar 
capacity.



�� Germany is currently the undisputed leader 
in the solar sector with a total installed 
capacity of 5.3 GW (Figure 18). Japan and 
Spain, both with about 2.1 GW, were the 
next-leading countries for installed solar 
power capacity.



�� China doubled its wind capacity in 2009 in 
pursuit of an ambitious target of installing 
30 GW of wind by 2020. China also led the 
G-20 in small hydro capacity and moved 
aggressively in the solar sector (Figure 18).



�� The advent of regional and global carbon 
trading markets, along with strong policy 
frameworks in countries such as Spain, 
Brazil, India and China, account for the 
relative strength of these nations’ clean 
energy sectors. 



China
United States



Germany
Spain
India



Rest of EU-27
Japan



France
Brazil
Italy



Canada
United Kingdom



Australia
Russia



Mexico
Turkey



Argentina
South Korea
South Africa



Indonesia



Wind



Small hydro



Biomass and waste



Solar



Geothermal



Marine



FIGURE 17. INSTALLED RENEWABLE ENERGY CAPACITY, 2009 (in GW)
(wind, small hydro, biomass and waste)



FIGURE 18. INSTALLED RENEWABLE ENERGY CAPACITY, 2009 (in GW)
(solar, geothermal, marine)  



~0
0.4
0.5
0.5
0.6



1.7
2.7
3.2



7.3
7.5



8.6
8.9
9.0
10.1



11.6
16.2



20.2
30.9



49.7
52.2



Germany
United States



Japan
Spain



Mexico
Italy



Indonesia
Rest of EU-27



France
South Africa



China
India



South Korea
United Kingdom



Brazil
Russia



Canada
Australia



Turkey
Argentina ~0



0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.3
0.3



0.3
0.5



0.7
1.0



1.1
1.5



2.1
2.7



3.7
5.3



China
United States



Germany
Spain
India



Rest of EU-27
Japan



France
Brazil
Italy



Canada
United Kingdom



Australia
Russia



Mexico
Turkey



Argentina
South Korea
South Africa



Indonesia



Wind



Small hydro



Biomass and waste



Solar



Geothermal



Marine



FIGURE 17. INSTALLED RENEWABLE ENERGY CAPACITY, 2009 (in GW)
(wind, small hydro, biomass and waste)



FIGURE 18. INSTALLED RENEWABLE ENERGY CAPACITY, 2009 (in GW)
(solar, geothermal, marine)  



~0
0.4
0.5
0.5
0.6



1.7
2.7
3.2



7.3
7.5



8.6
8.9
9.0
10.1



11.6
16.2



20.2
30.9



49.7
52.2



Germany
United States



Japan
Spain



Mexico
Italy



Indonesia
Rest of EU-27



France
South Africa



China
India



South Korea
United Kingdom



Brazil
Russia



Canada
Australia



Turkey
Argentina ~0



0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.3
0.3



0.3
0.5



0.7
1.0



1.1
1.5



2.1
2.7



3.7
5.3













China Energy Position and Policies

China’s dependence on foreign oil – security of supplies

 Large environmental degradation from industrial production

Large incentives to boost renewables

CHINA
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G-20 CLEAN ENERGY PROFILE  CHINA



71.1% Wind



17.1% Other renewables



8.0% Solar



3.6% Biofuels



0.4% Efficiency and low carbon
         tech/services



DISTRIBUTION OF INVESTMENT, BY SECTOR (2005-09)



FINANCE AND INVESTMENT (2009)



Total Investment $34.6 billion



G-20 Investment Rank 1



Percentage of G-20 Total 30.5%



5-Year Growth Rate 147.5%



 



 INSTALLED CLEAN ENERGY (2009)



Total Renewable Energy Capacity 52.5 GW



Total Power Capacity 4%



Percentage of G-20 Total 16.5%



5-Year Growth Rate 78.9%



Key Renewable Energy Sectors



 Wind 12,200 MW



 Biomass 2,880 MW



 Solar PV 140 MW



 
 



KEY CLEAN ENERGY TARGETS (2020)



Wind 30,000 MW



Biomass 30,000 MW



Solar 1,800 MW



KEY INVESTMENT INCENTIVES



Wind Fixed feed-in tariff



Renewable Energy
Renewable energy surcharge and subsidy 
scheme



Solar
Rooftop and building integrated 
photovoltaic tax subsidies



NATIONAL CLEAN ENERGY POLICIES



Carbon Cap



Carbon Market



Renewable Energy Standard �



Clean Energy Tax Incentives �



Auto Efficiency Standards �



 Feed-in Tariffs �



Government Procurement



Green Bonds �



For the first time, China led the world in clean 
energy investments in 2009. With 52.5 GW of 
renewable energy, China is second in the world 
for installed capacity, just behind the United 
States. China has 12.2 GW of wind, supported by 
a fixed-rate feed-in tariff. It also has some of the 
world’s most ambitious renewable targets, calling 
for 30 GW each from wind and biomass energy 
by 2020. China has built a strong manufacturing 
base, particularly in solar, and is moving to meet 
growing domestic energy consumption through 
rapid installation of clean energy power generation 
capacity.
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for installed capacity, just behind the United 
States. China has 12.2 GW of wind, supported by 
a fixed-rate feed-in tariff. It also has some of the 
world’s most ambitious renewable targets, calling 
for 30 GW each from wind and biomass energy 
by 2020. China has built a strong manufacturing 
base, particularly in solar, and is moving to meet 
growing domestic energy consumption through 
rapid installation of clean energy power generation 
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For the first time, China led the world in clean 
energy investments in 2009. With 52.5 GW of 
renewable energy, China is second in the world 
for installed capacity, just behind the United 
States. China has 12.2 GW of wind, supported by 
a fixed-rate feed-in tariff. It also has some of the 
world’s most ambitious renewable targets, calling 
for 30 GW each from wind and biomass energy 
by 2020. China has built a strong manufacturing 
base, particularly in solar, and is moving to meet 
growing domestic energy consumption through 
rapid installation of clean energy power generation 
capacity.











US Policies and Position
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G-20 CLEAN ENERGY PROFILE  UNITED STATES



43.1% Wind



22.1% Biofuels



17.4% Solar



10.2% Efficiency and low carbon
           tech/services 



7.2% Other renewables



USA



DISTRIBUTION OF INVESTMENT, BY SECTOR (2005-09)



The United States dropped to second place among 
G-20 members with a total investment of $18.6 
billion, down 42 percent from 2008 levels. Tight 
credit and lack of a strong national policy framework 
constrain more robust investment. Also, ethanol 
investments that fueled progress in 2006 and 2007 
waned in 2008 and 2009. However, next generation 
biofuels, energy efficiency and the smart grid saw 
investment gains. The 2009 enactment of long-term 
production tax credits (wind) and investment tax 
credits (solar) helped salvage what could have been 
a disastrous year for U.S. clean energy investments. 
U.S. clean energy investments are  poised to 
climb in 2010, when one-third of the clean energy 
stimulus funding is due to be spent. The United 
States continues to dominate venture finance and 
technology innovation, but it lags in manufacturing.



NATIONAL CLEAN ENERGY POLICIES



Carbon Cap



Carbon Market



Renewable Energy Standard



Clean Energy Tax Incentives �



Auto Efficiency Standards �



 Feed-in Tariffs



Government Procurement �



Green Bonds



FINANCE AND INVESTMENT (2009)



Total Investment $18.6 billion



G-20 Investment Rank 2



Percentage of G-20 Total 16.4%



5-Year Growth Rate 102.7%



 



 INSTALLED CLEAN ENERGY (2009)



Total Renewable Energy Capacity 53.4 GW



Total Power Capacity 4.0%



Percentage of G-20 Total 18.5%



5-Year Growth Rate 24.3%



Key Renewable Energy Sectors



Ethanol 47 m liters



Wind 31,900 MW



 
 



KEY CLEAN ENERGY TARGETS (2022)



Biofuels 36 billion gallons 



KEY INVESTMENT INCENTIVES*



Wind, Solar
Production Tax Credit / Investment Tax 
Credit



Cleantech Federal loan guarantees



Wind, Solar, Power 
Storage



Federal Manufacturers Tax Credit 



 
*Incentives provided by local, state and federal governments
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stations and factories closer to the eastern seaboard, which exacerbates power shortages. This is 
EHLQJ�DGGUHVVHG�LQ�VHYHUDO�ZD\V��KRZHYHU��7KH�PRVW�VLJQLÀFDQW�PRYH�LV�WR�HQFRXUDJH�FRQVWUXFWLRQ�RI�
14 big coal-industry bases. Coal will be converted into electricity at these hubs, avoiding altogether 
the country’s already-strained railway network. A sweeping scheme to construct a network of ultra-
high voltage cables over the course of this decade, though presented in a green rinse as a means of 
bringing renewable power from the interior to the coast, will also provide a way to transmit this new 
ZDYH�RI�FRDO�ÀUHG�SRZHU���&KLQD·V�FRDO�LQGXVWU\�FHQWUHV�FRXOG�EH�GRXEO\�KDUPIXO�IRU�&KLQD·V�HQHUJ\�
HIÀFLHQF\�DQG�FDUERQ�LQWHQVLW\�SODQV��DV�ORFDO�JRYHUQPHQWV�LQ�WKH�ZHVW�FRYHW�WKH�RSSRUWXQLW\�WR�IRVWHU�
new heavy-industrial bases—coal-to-liquids plants, for instance—to capitalise on the anticipated 
coal-mining boom.)



Green-ish pioneer



:KDW�GRHV�DOO�WKLV�PHDQ�IRU�&KLQD·V�SURÀOH�DV�DQ�HQHUJ\�FRQVXPHU"�:H�IRUHFDVW�WKDW�E\�WKH�HQG�RI�WKH�
decade coal will have declined as a percentage of China’s (far expanded) energy use. Cleaner-burning 
natural gas will become more important, as policymakers throw their weight behind its greater uptake. 
It will displace some coal used for baseload electricity generation, as China imports more and tries to 
develop indigenous shale-gas resources. Coal will nonetheless still provide well over half of China’s 
HQHUJ\��,Q�DEVROXWH�WHUPV��WKH�FRXQWU\�ZLOO�EXUQ�����PRUH�FRDO�E\������WKDQ�LW�GLG�LQ�������:H�SURMHFW�
that carbon emitted through burning fuel will rise by 43% between 2010 and 2020 (see chart 1).



As a percentage of gross domestic energy consumption, the share of renewable energy (including 
waste as well as hydropower, by far the largest form of renewable power) and nuclear power will grow 
from 13% in 2010 to 16.4% at decade’s end (see chart 2). (Direct comparison with government targets 
LV�FRPSOLFDWHG��SDUWO\�EHFDXVH�RIÀFLDO�PHDVXUHV�RI�WRWDO�HQHUJ\�GLIIHU�IURP�RXU�RZQ��



Chart 1: Dirty relationship  
(China's coal demand and carbon emissions from burning fuel)



Source: Economist Intelligence Unit.
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Chinese government has now shifted toward environmentally progressive policies in an effort to improve the environmental and improve energy efficiency

2005 policy shift has led to 25% of global renewable power located in China

China has:


Significant and practical targets for renewables and energy efficiency
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Many of China’s critics—and 
perhaps some who hope that 
China will lead the way on climate 
action—will be disappointed by 
this performance. Apologists 
for China will argue that for a 
developing economy even such 
huge growth in carbon emissions 
represents commendable 
progress; things would be much 
worse if it failed to act. They might 
also point out that in Chinese 
SROLF\�FLUFOHV�WKH�VFLHQWLÀF�EDVLV�RI�
climate-change is not a matter of 
GHEDWH��XQOLNH�LQ�:DVKLQJWRQ�'&��



7KLV�GHEDWH�ZLOO�FRQWLQXH�WR�JHQHUDWH�KRW�DLU�RI�LWV�RZQ��:KDW�VHHPV�LQGLVSXWDEOH��WKRXJK��LV�
that with a mixture of incentives and penalties China is opening up a continent-sized economy for 
renewable-energy equipment. China is not only spurring the use of wind turbines, solar panels and 
GDPV��,WV�ORZ�FRVW�SURGXFWLRQ��HFRQRPLHV�RI�VFDOH�DQG�WKH�PRELOLVDWLRQ�RI�ODUJH�SRROV�RI�ÀQDQFLDO�
resources—such as tens of billions of dollars in controversial low-interest loans from state banks—is 
forcing down the cost of deploying renewables, to the alarm of competitors. Last year, global solar-
panel prices fell by half.



China has fuelled the rise of some of the world’s biggest renewables-equipment makers. Prosperity 
LQ�WKHVH�ÀUPV·�ODUJH�KRPH�PDUNHW�LV�QRW�DVVXUHG��KRZHYHU��,QWHUQDWLRQDO�VRODU�PDQXIDFWXUHUV�DUH�
refocusing on China to make up for less bright prospects overseas. A slowdown in wind installations 
at home means China’s wind manufacturers must look abroad ever more urgently. As a result, 
FRQVROLGDWLRQ�ZLOO�JDWKHU�SDFH�LQ�ERWK�VHFWRUV��,Q�WKH�ORQJ�UXQ��WKRXJK��GUDZLQJ�RQ�VLJQLÀFDQW�
GRPHVWLF�GHPDQG�ZLOO�VXVWDLQ�WKH�FRPSDQLHV�WKDW�VXUYLYH�WKH�VKDNH�RXW��)RU�&KLQHVH�ÀUPV·�RYHUVHDV�
competitors, this is ominous; politicians in the US and elsewhere will continue to complain about lost 
MREV�DQG�XQIDLU�WUDGH�SUDFWLFHV�DV�FRPSHWLWLRQ�IRU�JOREDO�PDUNHW�VKDUH�LQ�JUHHQ�WHFKQRORJ\�LQWHQVLÀHV��
Yet, as the world’s governments struggle to address climate change, the growth of renewable power 
LQ�&KLQD��DQG�WKH�UHODWHG�DVFHQW�RI�&KLQHVH�FOHDQ�WHFK�PDQXIDFWXULQJ�ÀUPV��ZLOO�VHUYH�DV�WKH�SULPDU\�
engine driving the green economy for years to come. 



Chart 2: Split decisions  
(China's gross domestic energy consumption, by fuel, percentage of total)



Source: Economist Intelligence Unit.
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Is considering a cap on energy usage by 2015


Is planning experiments in carbon trading and in a carbon tax

China will reduce the role of coal even as energy use expands and coal use expands

Installed wind power has risen from 1GW in 2005 to 60 GW in 2012 with a predicted 180GW in 2020.

Rapid growth of wind turbine manufacturers
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2YHU�H[XEHUDQFH�LQ�&KLQD·V�ZLQG�SRZHU�VHFWRU�LV�EHJLQQLQJ�WR�KXUW�LWV�WXUELQH�PDNHUV��
7KLV�ZLOO�SXW�PDQ\�OHVVHU�ÀUPV�RXW�RI�EXVLQHVV�DQG�VSXU�WKH�ELJJHU�RQHV�WR�SXVK�KDUGHU�LQWR�
RYHUVHDV�PDUNHWV��



Throughout swathes of China’s inhospitable north, not much grows. But one thing has been 
springing up from the land thanks to the region’s blustery climes: wind turbines. China had just 
1-gigawatt worth of wind towers in 2005 but in 2010 it surpassed the US to claim the largest installed 
ZLQG�SRZHU�FDSDELOLW\��%\�WKH�HQG�RI�ODVW�\HDU��WKH�FRXQWU\�KDG�EXLOW�RYHU���*:�RI�ZLQG�IDUPV�



This rapid ascent has fuelled a parallel rise—that of Chinese wind-turbine producers. China’s most 
SURPLQHQW�WXUELQH�PDNHUV��6LQRYHO�:LQG�*URXS�DQG�;LQMLDQJ�*ROGZLQG�6FLHQFH�	�7HFKQRORJ\��DUH�QRZ�
DPRQJ�WKH�WRS�ÀYH�JOREDO�WXUELQH�PDQXIDFWXUHUV��%XEEOLQJ�EHORZ�WKH�VXUIDFH�RI�WKLV�WDOH�RI�&KLQHVH�
industrial advance, however, has been an equally familiar storyline: one of too-hasty progress at the 
expense of quality, burgeoning overcapacity and damaging price competition. Of late, this subplot has 
started to bog down the upbeat main story, and China’s turbine makers are suffering. 



3URÀWV�DW�WKH�WUDGLWLRQDO�&KLQHVH�PDUNHW�
leader, Sinovel, fell by nearly 73% in 2011, 
the company recently announced. Goldwind, 
which edged past Sinovel to sell more turbines 
ODVW�\HDU��VHH�FKDUW����ZDUQV�WKDW�SURÀW�FRXOG�
IDOO�E\�XS�WR������LQ�WKH�ÀUVW�WKUHH�PRQWKV�RI�
2012. One cyclical reason is tighter monetary 
policy, which strangles off credit to wind-farm 
developers. But deeper, structural cracks 
under Chinese makers’ home market are 
widening.



3UREOHPV�DQG�VROXWLRQV
Leading manufacturers also blame “decreases 



in the average selling price of wind turbines caused by the increasing market competition”, in the 
words of Goldwind. Bruising price warfare between Chinese makers, many of whom cannot compete 



Wind power: Weather warning



Chart 3: Wind from the East  
(Top five Chinese firms' share of domestic turbine sales in 2011, %)



Source: China Wind Energy Association
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Intense competition in a rising market with falling prices

Can the US win this race?
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ZLWK�WKH�OLNHV�RI�6LQRYHO�DQG�*ROGZLQG�RQ�WHFKQRORJ\�DORQH��LV�D�IUDQNHU�ZD\�RI�SXWWLQJ�LW��:KLOH�
cheaper turbines bring closer the day when unsubsidised wind power can compete with fossil fuels, for 
many turbine manufacturers such aggressive pricing could eventually prove disastrous.



Less rampant demand growth also deserves a big portion of the blame. The march of turbines across 
China has slackened in pace. At its peak, installed capacity more than doubled each year and demand 
IRU�WXUELQHV�FRQVHTXHQWO\�URFNHWHG��VHH�FKDUW�����%XW�WKLV�FRXOG�QRW�FRQWLQXH�LQGHÀQLWHO\��%\������WKH�
slowdown in installations was such that demand for new turbines actually dipped below levels in the 
SUHYLRXV�\HDU�IRU�WKH�ÀUVW�WLPH�LQ�PHPRU\��DOWKRXJK�&KLQD�ZDV�QRQHWKHOHVV�WKH�ZRUOG·V�ELJJHVW�PDUNHW��
putting up nearly half of all wind towers erected last year).



7KLV�WXUQDURXQG�SDUWO\�UHÁHFWV�WKH�JULG·V�GLIÀFXOW\�NHHSLQJ�XS�ZLWK�WKH�SDFH�DW�ZKLFK�QHZ�ZLQG�IDUPV�
are spawned. Often State Grid, China’s dominant electricity utility, lacks the capabilities and, critics 
FRPSODLQ��WKH�LQFOLQDWLRQ�WR�DFFHSW�SRZHU�WKDW�LV�JHQHUDWHG�DW�JULG�FRQQHFWHG�ZLQG�SODQWV��:RUVH��
EDVHG�RQ�RIÀFLDO�ÀJXUHV������RI�WXUELQHV�GLG�QRW�HYHQ�KDYH�D�FRQQHFWLRQ�WR�WKH�JULG�DW�WKH�HQG�RI������



State Grid dislikes wind energy because the power it produces is not only expensive but also 
variable, which can pose a threat to the stability of the electricity network. In addition, many 
developers go ahead with projects in the nether reaches of northern China even when the utility has 
warned them it has no intention of laying down the costly cables needed to hook them up to the grid. 
Government compensation to State Grid for the costs of building such links has reportedly been slow 
coming, in many cases, and incomplete.



Until recently, grid companies have also contended with poor quality technology within the farms 
that undermines their ability to maintain a steady connection. This is changing, however. Probably 
the biggest disturbance in the status quo in China’s wind sector in recent years came from outages at 
WKUHH�ZLQG�IDUPV�LQ�WKH�ÀUVW�KDOI�RI�������DIIHFWLQJ�QHDUO\�������WXUELQHV��7KHVH�KLJK�SURÀOH�DFFLGHQWV�



Chart 4: Gusty at first  
(China's installed wind power capacity)
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Rapid tightening of standards for wind turbines through government regulations
China’s solar strategy has been to use subsidies and policy loans to ramp up capacity, achieve economies of scale, drive down prices to defeat competitors and achieve this through exports of underpriced products – dumping

Most Chinese manufacturers lose money

Solar prices fell by 47% in 2011; wholesale prices fell from $3.30 per watt in 2008 to $1.20 per watt in 2011 and to 78 cents per watt in 2012; 

China now is stimulating domestic purchases – purchases less than 1% of its production – with a new feed-in tariff

China has 3.2GW installed capacity in 2011; 50 GW goal for 2020

China’s strategy directly threatens US solar manufacturers

US has imposed tariffs in retaliation of 35 % - 250% on Chinese exports of solar panels which have reached $3.1 billion in 2011

U.S. exports polysilicon and the production equipment for making solar panels – trade surplus with China in solar industry; the complexity of US economic interests fractures the political position of the industry

US strategy has been to capture value at the design and innovation level: improve efficiency of panels and develop production equipment

Some US solar manufacturers have moved production facilities to China; at least three have filed for bankruptcy

One Chinese manufacturer has moved an assembly plant to the US

Germany has reduced subsidies (feed-in tariffs to electricity producers using solar

Global market share in solar panel production
Source: New York Times March 20, 2012
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Source Washington Post, 12/16/2011

Comparing government support for solar industry
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Source: http://www.flickr.com/photos/departmentofenergy/6353378979/sizes/l/in/photostream/ 

This chart correctly shows the $34 billion pledged to Chinese solar manufacturers, but omits the fact that only a small portion has actually been borrowed.

And the chart also omits some of the support by governments in the US: 

· 30 percent production tax credit, 
· investment tax credits, 
· research and development grants
· Energy Department’s loan guarantees. 
· renewable energy standards in about 30 states are requiring electric utilities to boost the share of renewables in their power-generation portfolios, essentially forcing them to buy solar even if at higher prices, a subsidy hidden in utility rates paid by consumers. 

Largest Solar Firms



Predicted capacity build out by China in solar power
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7KH�(,8�YLHZ
On balance, although China will continue to install many more solar panels than it had been until last 
year, a boom of the type seen in wind power, where at the peak installed capacity doubled each year, 
ZLOO�QRW�RFFXU��:H�H[SHFW�GHYHORSHUV�WR�EXLOG��*:�RI�QHZ�VRODU�FDSDFLW\�WKLV�\HDU��&KLQD�ZLOO�MXVW�PDQDJH�
WR�UHDFK�LWV������JRDO�RI�UROOLQJ�RXW���*:�RI�VRODU�FDSDFLW\��UHDFKLQJ���*:�LQ�WRWDO�E\���������*:�VKRUW�
of target (see chart 5).



Smaller Chinese solar manufacturers will therefore struggle. Already, there have been reports that 
banks in Jiangsu province, a heartland of solar manufacturing, are reluctant to lend to local solar 
ÀUPV��%XW�WKH�OLNHV�RI�6XQWHFK�DQG�<LQJOL�ORRN�D�PXFK�OHVV�WKUHDWHQHG�VSHFLHV��9HUWLFDO�LQWHJUDWLRQ��
market dominance and backing from policy lenders like the China Development Bank will cushion 
them greatly. 



:KDW�DUH�WKH�ULVNV�WR�RXU�YLHZ"�2QH�VLJQ�WKDW�LQVWDOODWLRQV�JURZWK�FRXOG�WDNH�RII�PRUH�TXLFNO\�LQ�
later years would come if State Grid exceeds expectations and makes quick progress in connecting 
QHZ�VRODU�SODQWV�WR�LWV�SRZHU�QHWZRUN��$�ÁRZHULQJ�RI�ORFDO�LQFHQWLYHV�IRU�VRODU�SODQWV�LQ�&KLQD·V�VXQQ\�
ZHVW�DQG�QRUWKZHVW�FRXOG�DOVR�SURPSW�D�UHWKLQN��7KH�ELJJHVW�SRVVLEOH�XSVHW�PD\�OXUN�LQ�WKH�86��$�ÀQDO�
judgement on the subsidies case will be made in June, but the greater threat for Chinese makers could 
come from a preliminary decision, due in mid-May, in a second case. Chinese makers are charged with 
“dumping” their products in world markets below cost; anti-dumping duties are normally higher than 
those meted out in subsidy cases. Stiffer tariffs could cause Beijing to more energetically help Chinese 
ÀUPV�E\�IXUWKHU�VSXUULQJ�KRPH�GHPDQG�



(YHQWXDOO\��WKH�FRQWURYHUV\�LQ�WKH�86�FRXOG�PDNH�ODUJH�&KLQHVH�UHQHZDEOHV�ÀUPV�VWURQJHU��DQG�
not just by speeding consolidation of the Chinese solar sector. It may also serve to underline a lesson 
to which some of them are already aware: probably the best way to sidestep the risk posed by trade 



Chart 5: Sunny outlook  
(China's installed solar power capacity, GW)



Source: Economist Intelligence Unit.
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*Project analysis is based on publcly available data and assumptions about future operating
costs. inflation. and the cost of debt and equity financing.
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