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 “In the move to a low carbon 
economy, we believe that China 
will no longer be a developing 
country following where others have 
led, but a pioneer leading the way.”
Steve Howard: CEO, The Climate Group
Changhua Wu: Greater China Director, The Climate Group



This report is based on research conducted by The Climate 
Group’s team in China. Its findings show that far from 
ignoring climate change, Chinese Government and  
business leaders are now acutely aware of both the dangers 
and opportunities this environmental challenge brings.  
Even more importantly, it shows that significant actions to 
improve energy efficiency are already underway. China is 
now showing some of the strongest growth rates in the low 
carbon industries that reduce climate impacts of any country 
in the world and is creating jobs and generating profits in  
the process.

Many governments, businesses and even individuals have 
been wary of committing to action on climate change when 
they perceive that China – the world’s largest greenhouse  
gas emitter – seems to be doing little to address the issue.  
To illustrate the challenge, if China continues to increase 
greenhouse gas emissions at the 2007 rate of 8% per annum 
and if the European Union continues towards its target of a 
20% emission reduction, China’s per capita emissions will  
be double those of Europeans by 2020.1 Even China’s goal  
to double renewable energy to 15% of total generation by 
2020 will be overshadowed by a projected doubling in  
overall energy demand during the same period.2

But focusing on projections like this can be misleading.  
This report shows that significant changes are already 
occurring in China which present the real possibility of  

the country’s 
transformation into  
a global ‘low carbon 
leader’: that is, a 
nation at the forefront 
of developing policies, 
strategies and 
technologies that 
reduce emissions  
of carbon dioxide  
and other greenhouse 

gases that contribute to climate change. Evidence is mounting 
of a trend towards stronger action and more ambitious 
targets. The demonstrated pace of change is also quickening 
– China is ahead of schedule to meet its renewable energy 
goals while, by comparison, progress in the UK has faltered.3 
 
Nevertheless, the litmus test for China’s low carbon learning 
curve will be whether it can contribute to two major milestones 
that the science states are required to avert dangerous 
climate change: firstly, a peak in global emissions by 2020; 
and secondly, progress towards a global 2050 emissions 
goal of two metric tons CO2 per capita.4 In 2007, China 
reached a per capita level of 5.1 metric tons compared  
to the European Union’s 8.6 metric tons and the USA’s  
19.4 metric tons.5

The jury is still out on whether China and other countries  
can reach these challenging targets, but the evidence 
contained in these pages shows that China has already 
started on a trajectory towards becoming an important  
global hub for low carbon investment, innovation and  
growth in coming decades. China’s leaders have shown 
competence at engineering China’s ‘economic miracle’  

1 Foreword

over the last three decades and, more recently, skill at 
confronting major short-term challenges such as the tragic 
May 12, 2008 earthquake in Sichuan. The fact that the 
country’s leadership is now putting a focus on climate 
change and has created greater than expected movement  
in renewable and alternative energy technology sectors gives 
us great hope that China could achieve a second miracle  
30 years from now by moving to a low carbon economy.  
But this time, we believe that China will no longer be a 
developing country following where others have led, but  
a pioneer leading the way. 

Steve Howard: CEO, The Climate Group
Changhua Wu: Greater China Director, The Climate Group
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60%
China has reduced the energy intensity of  
GDP by over 60% since 1980, and has set a 
target to reduce it by a further 20% by 2010. 
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China is showing some of the 
strongest growth rates in ‘low 
carbon industries’ of any country  
in the world.

 



 

China is showing that moving to  
a low carbon economy is consistent  
with growth, development and  
energy security objectives.



China has made significant progress in practically every  
low carbon economic sector in recent years and has  
already become a leader in a number of critical renewable 
energy markets. This report chronicles the rapid growth  
of low carbon industries and policies in China and turns  
the spotlight on several leading innovators. The evidence 
gathered here suggests that China not only has the potential 
to become one of the largest forces in low carbon 
development, but that in various industries and according  
to several key metrics, China is already leading, generating 
jobs and profits along the way.

China’s important role in solving the climate change challenge
It has been widely reported in the media that China has 
become the largest national emitter of carbon dioxide (CO2), 

a potent global warming 
gas, and that the 
country is and will 
continue to be one  
of the most important 
players in finding a 
solution to the climate 
change challenge.1 
Scientists have 
pointed out that in  
the period before 
2002, when over 90% 

of human carbon emissions were released, China accounted 
for only 7% of the global total, compared to 26% and 29% for 
the European Union and United States respectively.2 But 
since the turn of the century, the portion of emissions from 
China has been growing steadily and it now accounts for over 
24% of the annual total, a figure which is growing every year. 

Although China has a population of over 1.3 billion people, 
CO2 emissions per person are relatively low. If China’s 
citizens emitted as much CO2 as America’s, China’s total 
emissions would be roughly equivalent to those of the entire 
planet today. A recent report by Sir Nicholas Stern and the 
London School of Economics proposed a target of two metric 
tons of CO2 per person per year for all countries by 2050.3 
From this perspective, while China’s carbon intensity per 
person is barely above the world average, it is still far above 
where it needs to be by mid-century. 
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When considering progress towards a low carbon economy, 
the well-known Chinese proverb comes to mind – a journey 
of ten thousand miles begins with a single step. By bringing 
together data in four key sectors – power, energy efficiency, 
transport and finance – this report highlights those steps 
China has already taken on the road towards a clean, green 
future. The headline findings are listed below and these 
challenge the perception of China’s inaction on greenhouse 
gas emissions. They also demonstrate the scale of the 
opportunity for the Chinese economy associated with 
emerging low carbon markets. 

Renewables investment and installed capacity  
are growing quickly
According to the Renewables 2007 Global Status Report,4 
China is already the leading renewable energy producer in 
the world in terms of installed generating capacity, with the 
largest hydro-electric fleet and fifth largest wind power fleet 
in the world. China plans to almost double the proportion of 
renewable energy it uses from 8% in 2006 to 15% in 2020, 
with concrete targets for hydro power capacity at 300 
gigawatts (GW), bioenergy power at 30 GW, wind power at 
30 GW, and solar power at 1.8 GW.5 The country’s renewable 
energy targets are close behind those of the most advanced 
countries such as those of the European Union which have 
set a renewable energy target of 20% by 2020.6 

China ranked second for the absolute dollar amount invested 
in renewable energy in 2007 with approximately US$12 billion, 
trailing the leader Germany which invested US$14 billion.7 
The nominal sizes of the Chinese and German economies 
were almost equal at US$3.3 trillion in 2007,8 meaning that 
China trails leader Germany only slightly in renewable energy 
investment as a percentage of GDP. New Energy Finance 
predicts that another US$398 billion of investment is needed 
to reach China’s 2020 renewable energy goals, or an average 
of US$33 billion per year mainly for wind, biomass, hydro 
and solar installations.9 

China is or will soon be the No.1 manufacturer of various 
critical low carbon technologies
China is already a leading manufacturer of solar photovoltaic 
technology, with 820 megawatts (MW) of production by the 
end of 2007, second only to Japan.10 The country is set to 
capitalize on this growing export opportunity as the world 
transitions to a low carbon future.

In addition to its own local wind power installations which 
grew by about 120% in 2007, the Global Wind Energy 
Council announced in early 2008 that China will become  
the world’s leading manufacturer of wind turbines by 2009 
with leading companies such as Goldwind and Sinovel 
expected to branch into exports.11

China is also competing for or taking the lead in the 
production of other critical renewable and low carbon 
technologies such as solar water heaters (holding  
60% of the global market), energy efficient home  
appliances and rechargeable batteries.12 
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China is a leading manufacturer of solar  
photovoltaics and leading domestic solar 
companies have a combined market value  
of over US$15 billion. 
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Chinese entrepreneurs are riding a low carbon wave
A low carbon wave has swept up literally tens of thousands  
of Chinese companies into new markets and created some  
of China’s most successful business leaders. For example, 
China’s six largest solar photovoltaics (PV) manufacturers, 
most of which did not exist ten years ago, had a total market 
value of over US$15 billion in July 2008.23 Some other 
rapidly growing areas are: the solar water heater market, 
which employs over 600,000 people in China, is worth over 
US$2 billion per year and is growing at 20% annually;24 the 
energy efficient compact car market, which was worth over 
US$50 billion in 2007; the electric bicycle market, which 
was worth over US$6 billion in 2007;25 and China’s leading 
wind turbine manufacturer, which has a rapidly rising market 
value of over US$6 billion.26

Across power, efficiency and transport, China has frequently 
taken the route followed by most countries focusing policies 
on new buildings, factories, vehicles or products, instead of 
replacing or retrofitting old ones, which is a more 
complicated and expensive approach. For this reason it will 
take several years to see the full effect of the initiatives which 
have been introduced. Many opportunities still exist for China 
to further speed up the phase-out of older technologies. 

Another qualifying factor, when considering the data 
presented in this report, is level of implementation. It is 
inevitable that some companies will evade the system. 
However, China’s clear improvement in energy intensity  
to this point indicates that it has been as successful in 
overcoming resistance to new efficiency policies as any 
country. For example, China’s energy intensity27 has  
recently shown two consecutive drops: 1.79% in 2006  
and 3.66% in 2007.28 

As more Chinese companies and products begin to comply 
with the new regulation, China will face the continuing 
challenge of monitoring and ensuring compliance, encouraging 
innovation and continually pushing up standards to  
best-available technology. 

Unleashing China’s low carbon potential
With companies fielding strong investment, reaping 
impressive profits and seeing double or even triple digit 
growth in low carbon sectors, China and its new generation 
of low carbon entrepreneurs are already seeing significant 
economic benefits as a result of their push into the low 
carbon economy. 

Last year, The Climate Group’s In The Black report 
documented how, even in the absence of consistent  
policy, the low carbon economy is booming in four major 
industrialised countries. What this latest report shows  
is that this is not just a niche market for rich countries,  
but rather that – with their cost advantages and abundant 
abatement opportunities – investment in low carbon 
solutions can be equally, if not more profitable,  
job-creating and socially beneficial in developing nations. 

China in particular has embraced this opportunity, once 
again showing that moving to a low carbon economy  
is consistent with growth, development and energy  
security objectives.

China is a leader in low carbon transport
Beyond its traditional reliance on bicycles and public 
transport, China is now introducing measures to limit  
oil consumption from its growing motor vehicle fleet, 
implementing fuel efficiency standards for cars 40%  
higher than those in the USA, although still lagging  
behind those in Europe and Japan.13 

China has also succeeded in scaling up a range of low 
carbon transport technologies; over 21 million electric 
bicycles and 1.64 million energy efficient compact cars  
were sold in 2007,14 and domestic hybrid and electric  
vehicle technologies are progressing rapidly. 

Biofuels also feature strongly, with China being the third 
largest ethanol producer in the world.15 The country has 
begun converting an area of marginal land half the size  
of England into biofuel forests, hopefully easing the 
competition between biofuels and grain crops that has 
contributed to food price increases.16 There are plans  
to produce 12 million metric tons of low carbon fuel per  
year by 2020.17 

China is making successful efforts to reduce carbon intensity
The energy intensity of the Chinese economy has dropped  
by over 60% since 1980.18 Moreover, China has targeted  
a further 20% reduction between 2006 and 2010.19 

Fossil fuels still provide 80% of China’s power, but by 
replacing small and inefficient power stations with high 
efficiency super-critical technology, China hopes to avoid 
approximately 37.6 million metric tons of CO2 emissions 
every year.20

The Chinese Government has also put in place an ambitious 
monitoring, benchmarking and control system for China’s 
1,000 largest energy consuming companies, between  
them responsible for 33% of national energy usage. The 
programme stipulates that these companies must reduce 
their energy intensity to accomplish an overall energy saving 
of 100 million metric ton standard coal equivalent 
(approximately 833 million gigawatt-hours) by 2010.21

A strong and comprehensive low carbon policy framework  
is in place
In addition to the overarching 20% energy intensity reduction 
target and the 15% renewable energy target, a comprehensive 
set of complementary regulations have been developed 

covering almost  
every sector of  
China’s economy. 
 
Fuel economy 
standards (see above) 
were issued in 2005; 
one of the world’s 
most comprehensive 
mandatory energy 
efficiency testing and 
labeling standards for 
home appliances was 

implemented the same year;22 a 20% tax on gas-guzzling 
SUVs was introduced in 2006 while compact cars are only 
taxed at 3%; strict building efficiency design codes have 
been introduced which aim to cut energy consumption of 
new buildings by 50%; and China’s Renewable Energy Law, 
which also came into effect in 2006, mandates that the 
power grid purchase renewable power, giving subsidies for 
wind and biopower projects.

 

12BN
Investment in renewable energy in China, at 
approximately US$12 billion in 2007, is almost 
level with world leader Germany as a % of GDP.  
In terms of installed capacity, China leads  
the world, reaching 151 GW by the end of 2007.



 

“A journey of ten thousand miles 
begins with a single step.” 
Chinese proverb



Highlights:
– �Investment in renewable energy in China, at approximately 

US$12 billion in 2007, is almost level with world leader 
Germany as a percentage of GDP. In terms of installed 
capacity, China leads the world, reaching 151 GW by the  
end of 200729 

– �Since 2005, the Chinese government has required that all 
new large power plants use high efficiency super-critical 
coal fired technology and, during 2007, 553 smaller 
inefficient plants with total generating capacity of  
14.38GW were shut down30 

– �China’s Renewable Energy Law gives subsidies for wind  
and biomass power and China’s Medium- and Long-term 
Program for Renewable Energy Development states  
that 15% of total energy should come from renewable 
sources by 2020 

– �China’s wind power capacity increased by around  
125% in 2007.31 China now ranks fifth in the world and  
is expected to grow another 67% to 10 GW in 200832 

– �China is a leading manufacturer of solar photovoltaics,  
with 820 MW of production in 2007, second only to Japan.  
As of July 2008, the six largest solar companies had a 
combined market capitalisation of over US$15 billion33 

Challenges:
– �China has ample reserves of cheap coal which is currently 

the fuel source for 77% of energy supply.34 Low carbon 
alternatives must be bought to scale and cost 
competitiveness improved 

– �Only 0.08 GW of solar photovoltaic power has been installed 
so far in China despite high levels of manufacturing for 
export35 

– �Demand for electricity in China increased by 14.4% in  
2007 and is expected to continue to grow strongly as  
China develops36 

– �Some current projections show that China could expect  
to meet 30% of energy needs from renewable energy by 
2050, short of IPCC recommendations for global  
emissions reductions37 

Future Opportunities:
– �China has a potential biomass resource of up to  

800 million metric tons of agricultural waste38 
– �Targets and regulation in China and internationally will 

continue to create lucrative home export markets for  
China’s renewable energy products
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Renewable Energy:

China implements strong renewable energy targets
China’s Medium- and Long-term Programme for Renewable 
Energy Development, which was announced on August 31, 
2007, set a target to increase the share of renewable energy 
in total energy consumption from the current 8% to 15%  
by 2020. The Programme mandates that at least 3% must 
come from so-called ‘new renewables’, including solar,  
wind and biomass. To reach these goals, China’s Renewable 
Energy Law and other regulations mandate that the state grid 
purchases power provided by renewable energy projects, 
giving preferential prices for wind power and biomass. 
Together with renewable tax-break policies of 50%, this has 
led to strong growth in these markets. The Programme also 
set specific targets for 2020 such as 30GW installed capacity 
for wind, 30GW for biomass, 300GW for hydroelectric and 
1.8GW for solar – equivalent to almost half of global solar  
PV production in 2007.39 

Rapid expansion will be required in renewable industries  
to meet these targets and more than double the renewable 
energy base to 420GW by 2020.40 But judging from growth 
trends between 2005 and 2007, the targets will be met well 
ahead of schedule. For example, the China Renewable 
Energy Industry Association has announced that China is  
on track to install 50GW of wind power by 2015, well above 
the 30GW by 2020 target.41 

The scientific consensus suggests that global emissions 
need to peak no later than 2020 and then decrease by at 
least 50% by 2050 if we are to avoid the worst impacts of 
climate change. China has yet to officially make any targets 
past 2020, but energy planning experts have suggested  
that China could expect to meet 30% of energy needs from 
renewable energy by 2050,42 which would fall well short  
of the required amount. However, given the timeframe,  
there is still enough time for China to push renewable  
energy targets higher. 

Renewable energy resource constraints are certainly  
not the limiting factor and China boasts rich wind and  
solar resources that could potentially provide for the  
entire country’s energy requirements if effective energy 
storage methods were used.43 The major short-term  
factors restricting the use of renewable energy in China  
are economic ones and, for this reason, government  
policy and potentially global carbon markets will need  
to play a strong role in managing power-related emissions. 
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China electricity production in 20061

Total: 2730 Terawatt hours (TWh)

1. Fossil Fuel 83.3%
2. Hydro  14.3%
3. Nuclear  2.0%
4. Wind, Biomass, Solar PV  0.4%
Total  100%

China’s planned growth in renewable electricity for 20202 
compared to 2006 levels
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The ultra super-critical Yuhuan 
Power Station cost 15.6 billion yuan 
(US$2.3 billion), or $575 per kW 
installed compared to the average 
international cost of US$1100-1200. 
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Suntech Power: US$5 billion growth in six years
Suntech Power was founded in May 2002. By March 2008,  
it had become the third largest player in the global solar industry.

How it grew
Breaking into world markets
Suntech’s first project was to design intelligent controller  
PV systems. Having completed this in 2003, the company 
received certification from the International Energy 
Commission to enter lucrative export markets in Europe  
and the USA.

To generate the capital it needed to grow, Suntech then  
floated on the New York Stock Exchange on December 14, 
2005. This brought in billions of dollars – money used to  
make investments in technology development and new 
production facilities in China, and to acquire competitor 
companies to build Suntech’s technical expertise. 

Following a clear strategy
Suntech has a clear business goal driving its success and  
that is to be the world’s lowest-cost solar producer. This has 
not only driven the company’s growth, but also the continuing 
increase in solar electric applications around the world.

The future
Suntech recently announced that it will reach a construction 
capacity of 1,000MW by the end of 2008. This is only 
marginally less than total global production of solar 
applications in 2007. 

With a market capitalisation of over US$5 billion, it also  
means that Suntech is the third largest player in the solar 
industry. According to Fortune Magazine, Suntech’s  
global CEO, Dr Zhengrong Shi, has already become one  
of the richest men in China. 

China on track to beat 2020 wind power target by 200%
Spurred by supportive government policies growth in China’s 
wind energy industry has exceeded all expectations, with the 
market increasing by around 125% in 2007. China now has 
over 6GW of installed wind capacity, which is 7% of the  
world total and the country ranks fifth in the world after 
Germany, the USA, Spain and India. The original government 
target for wind production announced in 2005 was 30GW 
installed by 2020, but some experts are predicting that China 
could reach 20GW by 2010 and up to 100GW by 2020.45 
Although China still needs to catch up with international 
leaders such as Germany and Spain in terms of cutting-edge 
technology, the Chinese wind market is already relatively 
competitive, ranking alongside the likes of the UK and 
Australia in terms of price.46 

China is the world’s leading solar manufacturer
In terms of manufacture, China, with a production volume  
of 820 MW in 2007, is second only to Japan. Solar cell 
manufacturers in China now have an annual production 
capacity of 1,300 MW and plan to expand this to 4,000 MW 
by 2010 – more than the entire global production in 2007.44 

With more than 400 solar PV companies, China’s growing 
solar manufacturing industry is positioned to become a 

low-cost leader in the 
growing low carbon 
economy. There are 
already four Chinese 
solar companies with 
market capitalisations 
of over US$2 billion: 
Suntech Power 
Holdings; LDK Solar; 
JA Solar Holdings;  

and Yingli Solar. The rates of growth seen in these companies 
and many others in China are greater than 100% per year. 

China’s solar growth has largely been fuelled by growing 
international demand from countries like Germany, Spain 
and the USA, rather than by domestic policies, and solar 
technology still provides less than 0.2% of total electricity 
needs within China. The challenge of meeting domestic 
renewable energy targets could generate further strong 
growth for China’s solar manufacturing leaders.

 

Production capacity targets for top solar PV  
companies in China5

	 Production capacity	 Announced Expansion
Company Name	 by 2007 (MW)	 Targets 2008-09 (MW)

Suntech Power Holdings Co.	 480	 1,000
LDK Solar Co.	 100	 800
JA Solar holdings	 175	 900
Yingli Solar	 90	 600
Trina Solar Ltd	 75	 500
Solarfun	 120	 360
China Sunergy Co.	 190	 600
BP Solar (China)	 50	 100
Ningbo Solar	 100	 100
Total	 >1,300	 >4,000

1
6

2

3 4 5

 Estimated electric generating capacity 20203

Total: 1422GW

1. Fossil Fuel  70.3%
2. Hydro 21.2%
3. Wind   3.5%
4. Nuclear  2.8%
5. Biomass  2.1%
6. Solar PV  0.1%
Total  100%

China*

Japan
Europe
United States
India
Others

Solar PV production capacity by year end4

by country to 2007

MW per year 2001 2002 2003 2004 2005 2006 2007

1200
1000
800
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400
200
0
 *Including Taiwan

Installed wind capacity for leading countries6

MW installed 2001 2002 2003 2004 2005 2006 2007 2008 

25000     China
20000     Germany
15000     USA
10000     Spain
5000     India

18%
In 2003, China’s share of the global solar PV 
production market was 1%. In 2007 it was over 18%.
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company president, who has announced that Goldwind has 
‘big export plans’ for 2009. 
 
Plans to double capacity of Chinese hydro generating  
fleet by 2020
China has the largest hydroelectric generating fleet in the 
world and the energy it produced in 2006 avoided over 450 
million metric tons of CO2 emissions.48 With plans to more 
than double the 142GW hydro generating fleet by 2020, 
China’s dams could avoid over 1,000 million metric tons of 
CO2 emissions every year by displacing coal power,49 
although adverse social and environmental impacts would 
need to be taken into account. Meeting the goal would 
require an investment of over US$110 billion dollars.50 

For the next 20 years at least, hydroelectricity will continue  
to contribute more to reducing China’s carbon emissions 
than new renewable technologies such as solar and wind.
 
Exciting plans for biomass and waste-to-energy
China’s biomass power generation capacity is growing 
steadily and in 2007 the Government implemented a subsidy 
of 0.25 yuan (US3.2c) per kilowatt hour to help the country 
meet its target of 30 GW by 2020.51 
 
According to government sources, existing biomass power 
capacity is 2GW, and China has installed over 1,600 industrial 
scale biogas plants and over 18 million household biogas 
disgesters for cooking, heating and power.52 However, 
traditional biomass from agriculture and livestock waste 
remains an under-utilised resource. The majority of China’s 
rural biowastes are discarded or burned because of 
difficulties in collection and transport. Perhaps one of the 
most sought-after technologies for biomass is cellulosic 
ethanol (see Chapter 3, page 24) which would allow crop 
residues to be converted to liquid fuel to replace oil. This 
technology, however, is still some years away from 
commercialisation. 

In China’s growing cities there are currently over 50 municipal 
solid waste (MSW) incinerators, also known as waste-to-
energy plants, producing about 1,000GWh of electricity from 
3 million metric tons of garbage each year.53 Waste-to-energy 
technology is becoming more attractive as China’s cities run 
out of landfill space and the energy content of city refuse 
increases due to rising proportions of plastics and paper. 

 

There are currently a number of restrictions in the market 
designed to encourage the development of local 
manufacturers. For example, regulations were passed  
in 2005 to ensure that at least 70% of each wind turbine 
installed must be locally manufactured and import taxes 
have been used to discourage imports of pre-assembled 
turbine systems.47 These policies have led to the creation  
of over 50 local wind power technology companies in  
China and this group now controls over 50% of the  
domestic market, historically dominated by imports. 

Goldwind: Leading China’s wind-power boom
Goldwind Science and Technology Company is one of China’s 
largest domestic wind turbine manufacturers. With its HQ in 
Urumqi, in China’s windy north-western Xinjiang Autonomous 
Region, the company has been a driving force behind wind  
power development in China since the 1980s. By 2006, it 
possessed a 33% share of the Chinese market.

How it grew
International collaboration for research and development (R&D)
Goldwind was born back in 1986 as a small research project 
collaborating with the Dutch Government importing small 
150 kW turbines to test in China. By 1995, it was also  
receiving loans from the German Government to develop 
600kW turbines. In 1999 the Chinese Ministry of Science  
and Technology began directly supporting Goldwind to 
become a world leader in wind power. 

All-round expertise
With its focus on low-cost, large-scale wind power, the company 
has developed expertise in every area of the market. This 
ranges from assessing wind fields to designing, building, 
installing and maintaining wind farms.

Being part of a thriving market
Goldwind has benefited from a thriving wind power market  
in China. In 2007, Goldwind’s sales reached 3.24 billion yuan 
(US$460 million), with profits of 600 million yuan  
(US$85 million). Main local competitors, including Huarui 
(Sinovel), Zhejiang Windey and Dong Fang, have also thrived.

The future
Investment in R&D
At the moment, Goldwind produces 600kW, 750kW, 1.2MW 
and 1.5MW wind turbine sets. But the company is investing 
billions of dollars in both R&D and capacity expansion, and 
has already begun researching larger and more efficient 2.5, 
3.0 and even 5.0MW wind turbines. These would be over 100 
metres high.

Global expansion
At the moment, the company does not export its turbines.  
But, anticipating this next step, international investors have 
already pushed up the listed value of the company to over 
US$6 billion. These predictions are backed up by the 

Growth of China’s wind generating capacity7
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Clean coal – ultra super-critical power plants are the  
new standard
As coal power stations have an operating lifetime of  
40-50 years, large investments made now will continue to 
have a significant impact on carbon emissions towards the 
middle of this century. This has been described as a ‘carbon  
lock-in’ effect and it is of particular significance in developing 
countries such as China and India with rapid growth in 
energy demand. 

China is the largest coal producer and consumer in the world 
using 2.4 billion metric tons of coal in 2006, almost 40% of 
the global total.57 Coal is the most carbon intensive fuel, and 
China’s older and inefficient coal plants add 25% or more to 
these already high carbon emissions. However, with the 
growth of economic resources, tighter government policies 
and increased experience in the construction sector, there 
has been a transformation in new plant efficiency in the last 
three years. Building on efficiency improvements and 
making low carbon alternatives more cost competitive are 
ongoing challenges.

Since 2005, construction of large new power plants in  
China has almost exclusively used efficient super-critical 
technology, increasing the thermal conversion efficiency of 
the Chinese coal fleet to over 30% – a level close to that in 
developed countries. By 2007, Chinese companies had 
started constructing the even more advanced ultra super-
critical power plants which have become the new standard. 

As new technology is introduced, less efficient plants are 
being shut down. Older and smaller power plants with 
capacities below 100MW can emit over 2000 grams of  
CO2 per kWh (almost three times higher than best available 
technology) and the Chinese Government closed 553 such 
installations, totaling over 14.38GW, in 2007 alone.58 Similar 
policies have been brought in to reduce the number of plants 
with capacities under 300MW which currently make up  
30% of the power generating fleet. The National Development 
and Reform Commission in China requires that large power 
companies ‘buy out’ and close down inefficient sites 
equivalent to 60% of proposed construction capacity before 
projects will be approved.

Non-Renewable Energy

Nuclear could contribute 4% of China’s power by 2020 
Although there are associated waste and cost issues, nuclear 
energy is a low carbon alternative to coal power producing 
almost zero carbon and zero air pollution which makes it an 
attractive option for Chinese energy planners. Chinese 
nuclear generating capacity is currently relatively small, 
accounting for about 2% of electricity output due to the high 

prices of nuclear fuels 
compared to coal.54 

However, the Chinese 
Government is slowly 
ramping up 
investment in nuclear 
power which could 
contribute up to 4%  
of China’s power by 
2020.55 China’s  

State Nuclear Power Technology Company recently signed a 
US$5.3 billion dollar deal with Westinghouse (US) to build 
four new reactors and, with the blessing of Chinese President 
Hu Jintao and French President Nicolas Sarkozy, French 
company Areva has been awarded €8 billion (US$12 billion) 
in construction and uranium fuel contracts in a deal with the 
China Guangdong Nuclear Power Group.

Chinese power companies are working in cooperation with 
international partners to increase nuclear power capacity 
from the present 8.6GW in 2007 to 40GW in 202056 and  
this could increase if China develops its own nuclear plant 
construction capability or if fossil energy prices continue  
to rise. 

Thermal conversion efficiencies of coal power plants9   
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China will become the world’s top wind turbine 
producer in 2009 with a capacity of 10,000MW  
per year up from the current 4,000MW. 
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New carbon capture and storage (CCS) projects and 
partnerships are in development
China does not have any existing carbon capture and storage 
(CCS) plants but there are at least two full-scale pilot projects 
underway which will be completed by 2014. Opinion is 
divided in China on the feasibility of CCS due to concerns 
about high cost and the environmental risks associated with 
storing massive amounts of CO2 gas. But even with such 
doubts, China’s heavy reliance on coal makes CCS a potentially 
critical technology requiring investigation. CCS has the 
potential to reduce CO2 emissions from coal power plants  
by about 85%.

A billion dollar Chinese project named ‘Green-gen’ led by the 
Huaneng Group and with strong support from the Chinese 
Government has begun developing a CCS coal power station 
in Tianjin City. Green-gen has received investment from 
seven of China’s major energy companies and aims to push 
forward the boundaries of integrated gasification combined 
cycle (IGCC) coal, hydrogen production, fuel cell and CCS 
technology. Stage I requires an investment of 2.5 billion yuan 
(US$360 million) to construct a 250MW IGCC plant by 
2009; stage II will add another 400MW as well as hydrogen 
production, fuel cell power generation and CCS technology 
by 2012. Stage III will develop a commercial-scale CCS plant, 
although the details have yet to be ironed out. A second 
project dubbed ‘near zero emission coal’ (NZEC) was 
launched in November 2007 in China by the UK Government 
which has released plans to design and construct a 300MW 
CCS coal power station in China by 2014.59

The Huaneng Group: Cutting emissions from coal by 50%
The Huaneng Group is China’s largest electricity generation 
company. With sales of 84.5 billion Chinese yuan  
(US$12.2 billion) in 2006, it produces around 12% of all 
China’s power. It also leads the way in the Chinese Government’s 
drive to be more energy efficient and last year opened one of the 
most efficient coal plants in the world at Yuhuan.

How it led the way
While the Huaneng Group invests in renewable technology 
and biofuels, its main success has been in developing 
high-efficiency coal-burning technology. This has helped 
China begin to ‘leapfrog’ the less efficient coal technology 
that much of the developed world is currently locked into using. 

First to go super-critical
Back in 2002, Huaneng began constructing China’s first 
super-critical plant. The first 600MW units were finished  
by the end of 2004. These have a thermal conversion 
efficiency around 30-40% higher than the average in China.  
In 2005, the Chinese Government issued a regulation 
requiring all new coal power stations over 600MW to use 
super-critical technology. 
 
First to go ultra super-critical
Even before the construction of the super-critical plant had 
been finished, Huaneng had already started developing an 
ultra super-critical (USC) power station. The USC 
technology, which had never previously been tried in China, 
reduces greenhouse gas emissions by almost 50% compared 
to other plants in China and has a thermal conversion 
efficiency of over 45%.

The result is the Yuhuan power station. Its first two 1GW USC 
units started working in December 2006, and were followed 
by two more 1GW units in November 2007. This makes it the 
largest USC plant in the world, able to provide power to 
around 10 million Chinese households. 

Compared to China’s 
average coal-fired 
power station, running 
the plant saves 11 
million metric tons  
of CO2 per year from 
reaching the 
atmosphere. What’s 
more, the plant cost 
15.6 billion yuan 
(US$2.3 billion).  
This equates to only 
US$575 per kW 

installed – well below the equivalent cost for most 
international projects of US$1100-1200 per kW installed. 

The future
According to its former chairman, Mr Li Xiaopeng, the  
group aims to double its generation capacity by 2010 and 
become a Fortune 500 company. 

Demand for USC is also increasing fast, partly thanks to support 
from the Chinese Government. By March 2008, over 100GW 
of USC plant capacity had been ordered in China. 

2020
China has implemented targets for 2020 to 
increase installed wind power capacity to  
30GW, hydro power capacity to 300GW, 
bioenergy power capacity to 30GW, and  
solar power capacity to 1.8 GW.



 

 “China now has one of the most thorough 
appliance energy efficiency standard 
programs in the world.”
Dr Jiang Lin: Senior Vice President, Energy Foundation, United States
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Industry dominates emissions but efficiency is improving
Industry is the single largest carbon emitter in China’s 
economy, consuming 70% of China’s energy,67 compared  
to only 33% in the US. However, due to efforts by business 
and government to modernise industry and improve energy 
efficiency in recent decades the national energy intensity 
indicator, ‘Standard Coal Equivalent consumption per 
10,000 yuan (approximately US$1,450) GDP’, was reduced 
from 3.39 metric tons in 1980 to 1.21 metric tons in 2005 
(calculated using the 2005 constant price) – a reduction of 63%. 

The Chinese government has set a target to reduce the 
energy intensity of GDP by a further 20% between 2006 and 
2010,68 the most aggressive energy efficiency improvement 
target in the world. To reach the target, the Chinese 
Government has increased investment in energy saving and 
efficiency incentives to about US$6 billion per year in 2008.69

China’s entry into the World Trade Organization in 2001 had 
a profound impact on energy consumption by contributing  
to a rapid growth in manufacturing and energy intensive 
industries for export, making energy intensity targets harder 
to reach than expected. Although the Chinese Government 
supports large trade volumes as a net positive for the  
Chinese economy, there is increasing concern about the 
environmental and energy costs inflicted at home as a result. 
The Government is therefore making use of financial and 
trade controls to restrict some energy intensive products  
and sectors. For example, in November 2006, the Ministry  
of Finance added a 15% export tax on copper, nickel, 
aluminum and other metal products; a 10% tax on primary 
steel products; and a 5% tax on petroleum, coal and coke. 

 

Highlights:
– �China has reduced the energy intensity of GDP by over  

60% since 1980 and aims to reduce it by another 20%  
between 2006 and 2010 

– �China introduced a new Building Code, the Design 
Standard for Energy Conservation in Civil Buildings,  
in 2006 requiring all new buildings to reduce energy 
consumption by 50%, or 65% in some cities such as  
Beijing and Shanghai60

– �Over 10% of Chinese homes use solar water heaters and  
the domestic market was worth US$2.6 billion in 2006,  
60% of the global market61

– �China has developed one of the world’s most comprehensive 
mandatory energy efficiency standards and labels for home 
appliances which will allow China to avoid construction of 
27GW of power generation capacity by 202062

Challenges:
– �China’s urban population is projected to increase by over  

350 million people between 2006 and 2025, so increased 
demand for energy, buildings and products must be 
carefully managed63

– �An estimated 23% of China’s energy demand (and CO2 
emissions) came from making products for export markets 
in 2004. Exports are still growing rapidly, reaching  
US$1.2 trillion in 2007, raising the issue of who is responsible 
for what, in terms of global emission reductions64

– �China has a building stock of over 43 billion square metres  
of which only 4% meets the recently released Building  
Code energy efficiency standards65

Opportunities:
– �The Building Code will generate a huge demand for green 

building design and materials companies estimated to be 
worth US$1.5 trillion between now and 202066

– �The Government is targeting thousands of factories which 
have efficiencies in the lowest quartile to improve efficiency 
or shut down and this is requiring hundreds of billions of 
investment in energy efficient technology 

– �As well as the domestic target to have solar water heaters  
in 30% of Chinese households by 2020, there is also a 
potentially large export market
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China’s Top-1000 Enterprises Programme: Cutting  
emissions from industry
In 2005, China’s top 1000 energy-consuming companies 
accounted for 47% of the energy used by Chinese industry and 
33% of the energy used by the country as a whole. For China  
to move successfully to a low carbon future, it’s crucial these 
industries take the lead in cutting emissions. To encourage  
them to do so, the government set up the Top-1000  
Enterprises Programme.

How it works
Company targets
The programme aims to cut energy consumption in China  
by setting energy efficiency targets for China’s 1000 largest 
energy-consuming companies. These targets came into 

effect in April 2006.  
To meet them, 
companies need to 
show that products 
meet domestic best 
practice standards  
for efficiency. There 
are also stricter, 
international best 
practice targets for 
industry leaders.  
All companies in the 

programme have also signed energy conservation 
agreements with local governments to improve operational 
energy efficiency by on average 25%, forming the basis of the 
20% national energy intensity goal.

Close monitoring
Each company carries out regular energy audits, reporting 
monthly and annually to local governments and the National 
Development and Reform Commission. They also develop 
energy-saving action plans and provide information and 
training workshops for management and staff.

Personal targets
As a further incentive to make sure targets are met, local 
officials and heads of state-owned businesses are measured 
against them. Bonuses are also offered to leaders of 
successful companies and regions.

The future
The programme is an important part of the Government’s 
strategy to meet China’s 20% energy intensity improvement 
goal. To put its potential into context: if all the targets set 
under the programme are met, it would cut China’s energy 
consumption by 100 million metric tons of standard coal by 
the 2010 deadline – equivalent to shutting down 381,000MW 
coal-fired power plants. 
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China’s new product standards and labels will avoid over  
10 million metric tons of CO2 per year.
China is the largest producer of electronic and home 
appliances in the world, with approximately half of these 
products sold in the growing domestic market and the 
remainder exported to international consumers. This has 
implications for China’s energy and resource consumption 
patterns from a manufacturing standpoint and also affects 
energy consumption by consumers both at home and abroad. 

In 2005, China developed mandatory energy efficiency 
standards and labels for consumer appliances such as 
refrigerators, washing machines, air conditioners and  
other products. A recent study from the Lawrence Berkeley 
National Laboratory found that the standard will enable  
China to avoid over 100 million metric tons of CO2 emissions 
per year.70

The government has forbidden the sale of unlabeled 
products in China and has also issued green procurement 
policies for government offices and state-owned companies. 
Further standards are under development for microwaves, 
water heaters, electric fans, rice cookers and other appliances.

Meeting China’s new building standard will require 5 trillion 
yuan of investment by 2020
China’s construction industry is booming with a predicted  
20 billion square metres to be constructed by 2020 – 
equivalent to Europe’s entire building stock.71 China’s 
buildings currently consume around 18% of the country’s 
total energy, but this could reach up to 40% by 2030 when 
China’s urban population is projected to more than double  
to a billion people.72

To tackle this, the Design Standard for Energy Conservation  
in Residential Buildings (the Building Code) went into effect 
on January 1 2006, requiring new buildings to use energy 
efficient materials and insulation and to adopt energy saving 
technologies for heating, air conditioning, ventilation and 
lighting systems.73 The Building Code requires new 
structures to have an in-use energy consumption level 50% 
lower than the current Chinese average and higher standards 
are specified for more economically developed cities such as 
Beijing and Shanghai. In addition, in the summer of 2007, 
the Government mandated that all government offices must 
keep air conditioning at no lower than 26°C in summer and 
no higher than 20°C in winter,74 and encouraged citizens to 
do the same.

At the moment it is estimated that, of the existing 43 billion 
square metres of building stock in China, only 4% meet the 
new standards.75 The Building Code is undoubtedly a great 
improvement, but it is still below international standards in 
certain areas.76 Current building energy consumption per 
square meter is more than double the average in developed 
countries, so continuous improvement in this area is a key 
challenge for China. As around half of the world’s new 
buildings go up in China each year, the push for green 
housing represents a significant market opportunity to  
many players. The Government estimates that an additional 
investment of 1.5 trillion yuan (US$220 billion) in energy 
efficient buildings will be required before 2020 to meet the 
new building standards. 
 

 

40%
China’s buildings currently consume around 18% 
of the country’s total energy, but this could reach 
up to 40% by 2030 when China’s urban population 
is projected to more than double to a billion people.



 

Beijing: improving energy efficiency of buildings by 65%
The Chinese government has identified Beijing as one of four 
‘relatively economically developed’ cities that needs to improve 
the energy efficiency of its buildings. As a result, the city has  
been set a target to cut energy consumption from buildings  
by 65%. With a population of over 16 million people and over  
half a billion square metres of apartment, office and factory  
floor space, this presents a big challenge for the city.

How the city is going about it
Monitoring consumption
Until recently, the energy consumption of buildings was 
largely unmonitored in Beijing – as in most of China. So in 
October 2007, the Beijing Municipal Construction  
Committee (BMCC) announced plans to carry out energy 
audits on all large buildings. 

The first step of these audits was to install separate metres  
to measure the energy used for functions like lighting, 
ventilation, heating and air conditioning. The data then gets 
collected by an online monitoring system to help streamline 
the city’s energy demand.

These energy audits now cover every state-run building and 
all private buildings over 20,000 square metres in the city, as 
well as 20% of other smaller buildings chosen at random.  
The process has also made Beijing one of the leading 
examples of building energy management in China.

Encouraging inefficient buildings to improve
During the energy audit process, any highly inefficient 
buildings will be asked to retrofit voluntarily. To do this, 
building owners will work with Energy Service Companies 
(ESCOs), who help to finance and manage the upgrades. 
Since efficiency improvements reduce energy bills and the 
improvements pay for themselves in a few years, building 
owners are usually happy to comply.

The future
The Beijing municipal government is investing significant 

resources into 
collecting, storing  
and analysing the  
data from these audits. 
It’s already using the 
analysis to help 
identify inefficient 
older buildings – 
estimated to include 
around 40 million 
square metres of floor 
space. These buildings 
will then be retrofitted 
with energy efficient 

systems and materials. The work should be completed by 
2010, with the target of reducing the average energy use of 
Beijing’s building stock by 10%. 

Officials estimate that the city’s efforts will reduce CO2 
emissions by 1.8 million metric tons per year by 2010. This 
will help the city save billions of dollars on power investment. 
It could also help alleviate the city’s pollution problems.
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BROAD is a worldwide brand of central heating and 
cooling systems. Last year they had sales of  
US$460 million in over 60 countries. Using their  
non-electric technology, they have heated and cooled  
over 56 million square metres of energy efficient 
buildings, and saved over 3 million metric tons of CO2  
in the process. BROAD makes units which emit only  
0.15 kg of CO2 per kWh of cooling – about 75% less than 
the traditional electric units which most buildings use. 
 In buildings near power stations or industrial facilities, 
BROAD’s equipment can also make use of waste heat, 
which often reduces its carbon emissions to zero. 

Despite lucrative opportunities to start selling traditional 
electric air conditioning technology, BROAD is solely 
focused on becoming a leader in low carbon technology. 
This means continuing to research and build non-electric 
systems, now and in the future. 

Vanke is China’s largest residential property developer, 
selling over 48,000 apartments in 2007 alone. The 
company is also one of the leaders in the effort to make 
China’s building industry greener, investing over  
100 million yuan in greener construction techniques.  
Last year, it completed two buildings in Shanghai using 
techniques that cut waste from construction by up to  
91%. The success of these experimental buildings has 
encouraged Vanke to use their new methods more  
widely, and the company is now on target to construct  
over 1 million square metres of green buildings by 2009.

20% 
China’s 1,000 most energy intensive companies 
have been set a range of efficiency based targets 
for products and operations. These form the  
basis of the overall target to reduce the energy 
intensity of the economy by 20%, against a 2006 
baseline, by 2010.



 



China’s solar water heater market is growing at 20% per year
While solar water heaters have not been successful in most 
other countries, the market in China has grown rapidly and 
accounts for about 60% of global capacity. China had an 
estimated installed capacity of 90 million square metres in 
2006 and that year the domestic market had a turnover of 
over 20 billion Yuan (US$2.6 billion). Installed capacity is  
still growing at about 20% per year and this thriving industry 
has created over 600,000 jobs.77 

The success of this simple technology is largely due to its  
low cost and high safety compared to gas or electricity and 

also the numerous 
environmental 
benefits it brings, 
including reduced 
urban air pollution. 
Typical units cost as 
little as 1,500 yuan 
(US$180),78 
compared to an 
annual running cost  
of US$120 to power 
an electric water 
heater. This makes  
the payback on 
investment around 

two years while the expected lifetime of the unit is  
10-15 years. Many municipalities such as Rizhao and 
Shenzhen have mandated that solar water heaters must  
be installed on new residential buildings. Solar water heaters 
are now installed in 10% of all Chinese homes and the 
market continues to grow.

Himin Solar Energy Group: hot water from  
renewable sources
Himin Solar Energy Group has grown in under a decade to 
become the world’s leading manufacturer of solar water  
heaters. With sales of over 2 billion yuan (US$280 million) 
in 2007, the group is an industry pioneer, and has helped  
to bring solar energy into 40 million Chinese homes.

How it grew
From small beginnings
In 1987, Himin’s CEO and founder, Mr Huang Ming, decided 
to build a solar water heater as a gift for his grandmother. 
Encouraged by feedback from his friends, Huang soon began 
producing more. He became well known locally, eventually 
making over 1,000 heaters for neighbours and friends.

An independent business
In 1992, Huang was encouraged by government officials  
to set up a state-owned company as part of China’s economic 
development. However, the state took 70% of the profits.  
So three years later Huang and several colleagues left to  
start Himin.

By the year 2000, the company’s sales had reached  
500 million yuan (US$60 million). Himin’s hometown was  
Dezhou City and during this period it became known as the 
solar capital of China. Practically every house used a solar 
water heater, and the technology soon spread to other cities  
in Shandong province.

Diversifying
In 2003, the company started building higher quality units, 
with prices increasing from 1,500 yuan to 3,000 yuan 
(US$219-430) for basic models. Now, the price can be as  
high as 20,000 yuan (US$2,900) to install solar hot water  
in a luxury home. Himin is still market leader with over  
14% market share and in 2007 the company was also awarded 
the Most Influential Contribution to Renewable Energy prize.

The future
Himin’s solar water heaters have saved enough energy to 
reduce China’s coal consumption by 20 million metric tons. 
Himin has also begun creating a ‘China Solar Valley’  
in Dezhou, which could deal with over 100 billion Yuan  
(US$14.6 billion) of solar investment going forward.
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1. China  64.5%
2. European Union  12.8%
3. Turkey  6.3%
4. Japan  4.5%
5. Brazil 2.1%
6. USA  1.7%
7. Other  8.1%
Total  100%

2006
In 2006, Chinese companies produced over  
35 million washing machines, 35 million 
refrigerators, 68 million air conditioning  
units, 144 million electric fans, 480 million  
cell phones, 83 million televisions, 93 million 
computers and billions of other products of  
every size and description. 



Highlights:
– �China’s low carbon vehicle market is growing rapidly  

and produced over 79 million bicycles, 21 million electric 
bicycles and 1.64 million energy efficient compact cars  
in 200780

– �In 2008, China implemented a 36 miles per gallon (mpg)  
fuel economy standard for passenger vehicles, almost  
40% higher than US equivalents and the Government  
has put an excise tax of up to 20% on gas-guzzling SUVs81

– �The Chinese Government has begun planting an area of 
marginal land half the size of England with biofuel forests 
which could produce 6 million metric tons of biodiesel per 
year by 202082

Challenges:
– �The further scale-up of low carbon transport solutions is 

essential, as traditional automobile sales are also on the  
rise, up 21% in 2008 and could overtake the US market by 
2015 to be the world’s largest83

– �As the urban population in China is expected to double  
by 2030, large-scale investments are required in public 
transport systems

– �As more efficient transport technologies, such as compact 
cars, come to scale and become affordable, this will 
encourage people to switch from less efficient modes of 
transport (e.g. larger cars), but could also encourage people 
to switch from more efficient options (e.g. electric bikes)

– �China currently imports 47% of its oil, so improved fuel 
economy and the development of alternative fuels are 
critical for energy security. However, biofuel development  
in China needs to take into account concerns over food 
security and pricing 

Opportunities:
– �China is the world’s number one battery producer and is 

strategically positioned to become the leading global 
supplier of electric and hybrid electric vehicles in the future

– �China has around 100 million hectares of marginal land, 
which can potentially be used for biomass forests without 
competing with food crops. This would also help to prevent 
soil erosion and desertification84 

China’s on-road vehicle population will more than triple  
by 2035 to over 400 million 
Automobiles are a symbol of high energy and high carbon 
lifestyles. China currently has one of the lowest carbon 
transport sectors in the world, with a motorised vehicle use 
rate of around one passenger car per 70 people in 2007, 
compared to almost one per person in the USA.85 Overall, 
transport accounts for less than 10% of total energy use, 
much lower than the 25-30% typically seen in the developed 
world.86 This reflects the fact that the majority of the Chinese 
population still uses public transport, bicycles, motorcycles 
and old fashioned foot-power. 
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However, this could change in the future as China’s middle 
class continues to expand rapidly and demand more energy 
intensive transport. The Asian Development Bank projects 
that the total on-road vehicle population in China will more 
than triple by 2035 to over 400 million vehicles, including 
over 192 million personal passenger vehicles, approaching 
the size of the current US fleet.87 Steps are therefore being 
taken by policy makers and business leaders to keep 
transport-related CO2 emissions in check. 

Energy security is a key consideration: 47% of Chinese  
oil is imported
One of China’s major motivations for improving fuel economy 
and developing alternative fuels is energy security. Oil imports 
account for 47% of the country’s 347 million metric ton per 
year oil consumption, making China the third largest oil 
importing nation after the USA and Japan. Oil imports grew 
by 12.4% in 2007 alone.88 

Chinese gasoline prices have been increasing steadily in 
recent years, although they are still controlled by the 
government. After the latest price hikes on June 20, 2008, 
the oil price in Beijing increased from 5.34 yuan per litre 
(US77c per litre) to 6.20 yuan (US89c per litre).89 Moreover, 
there is ongoing debate in China over the introduction of a 
fuel tax to suppress energy demand and pay for the 
environmental and security costs of oil.

China currently gives large subsidies to state-owned oil 
refiners to compensate for controlled prices. In 2007  
the largest refiner, Sinopec, was given 12.3 billion yuan 
(US$1.76 billion) in subsidies90 which only partly offset the 
company’s losses. Going forward, China’s domestic oil price 
can be expected to remain below international levels, as  
over half of domestic consumption is from oil produced 
locally for far less than the global market price which was 
over US$140 per barrel in June this year.

Stringent fuel economy standards have been introduced
In October 2004, the Chinese Government implemented  
the country’s first ever fuel economy standards for passenger 
vehicles. The standard has been going up year-on-year,  
and by 2008 it had reached 36.7mpg, higher than many 
developed countries including Australia, Canada and the 
USA.91 However, China still lags behind standards set in 
Japan and the European Union.92 
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Fuel consumption shares of chinese vehicles, 20061

1. Trucks 35%
2. Buses 24%
3. Cars   19%
4. Rural Vehicles  12%
5. Motorcycles 10%
Total  100%



 

 “China’s electric bicycles accounted 
for roughly three-quarters of the 
electric vehicles (EVs) sold 
worldwide last year.”
Frank E. Jamerson: former electric vehicle researcher at General Motors Corp79



Taxation policy helps compact car market reach 1.64 million 
vehicles in 2007
In 2006 the Chinese Ministry of Finance rolled out a heavy 
excise tax to discourage the use of large and inefficient 
vehicles. The tax is based on engine displacement and  
adds up to 20% to the price tag of gas-guzzling SUVs, an 
amount typically over US$8000. The policy also encourages 
the use of small vehicles and buses, which are only taxed  
at 5% or less. 

With these policies in place, the market for mini or compact 
cars93 reached 1.64 million vehicles in 2007, with an 
estimated sales volume of over US$50 billion.94 However,  
the market for SUVs still grew rapidly to 357,400 vehicles  
in 2007. Furthermore, it should be noted that although 
compact cars are more efficient than larger models, as costs 
come down this could also encourage people to stop using 
even more efficient modes of transport, like electric bikes 
and buses. 

Domestic hybrid vehicle technology undercuts  
international competition
Sales of Toyota’s famous Prius hybrid, which has sold over  
1 million units around the world, have been disappointing  
in China with only 414 vehicles sold in 2007.95 This is largely 
due to the already high price tag which, when capped with 
an additional 25% import tax, hits over US$40,000, well 
beyond the reach of most Chinese consumers.

Last year several Chinese companies, including home-grown 
industry leaders Dongfeng, Chery and Chang’An announced 
that they had started production of hybrid vehicles in China. 
After six years of R&D with financial support from the 
Government’s ‘863’ research programme, Chang’An’s first 
hybrid model rolled off the production line in December 
2007. It cost 150,000 Chinese yuan (US$21,500), almost 
halving the Prius’ price tag. Chang’An’s gasoline hybrid 
technology improves fuel economy by 20% compared to 
regular gasoline vehicles. Although this is less than the Prius’ 
40% reduction, it is expected to improve quickly in coming 
years.96 Simultaneously, the Chinese auto market has been 
making rapid innovations in electric and plug-in hybrid/
electric technology (see BYD case study).97
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BYD: From phone batteries to hybrid cars
Based in the industrial city of Shenzhen, BYD (short for  
Build Your Dreams) is the largest manufacturer of cell  
phone batteries in China and the second largest in the world.  
The company has over 130,000 employees, with sales of  
12.9 billion yuan (US$1.8 billion) in 2006. Five years ago,  
it moved into the auto sector and has since created the  
world’s first plug-in hybrid car.

How it made the change
Acquisition
In 2003, BYD’s founder, Mr Wang Chuanfu, saw an 
opportunity for a battery company to start creating low 
carbon, battery-driven vehicles. He used money raised on  
the Hong Kong stock market to buy Qinchuan Automobile,  
a small Chinese car maker. By 2007, BYD had created a 
successful car-manufacturing subsidiary business, with  
an annual output of over 100,000 vehicles, mostly for the 
Chinese market. 

Battery expertise
BYD then started combining its battery and car-making 
expertise to create hybrid engines. In January 2008, it 
unveiled the world’s first plug-in hybrid production model  
at the Detroit Motor Show. Called the ‘F6DM’, it has a range  
of 100km as a pure electric vehicle, 330km as a hybrid, and a 
top speed of 160km/hr. The vehicle’s battery can be 
recharged from a 240V plug socket. More importantly, it only 
emits 70g of CO2 per kilometre, barely half the European 
passenger vehicle standard of 130g/km.

Research support
BYD has received support from the Chinese Ministry  
of Science and Technology under the ‘863’ research 
programme. With this help, it has developed a new  
iron-phosphate battery which can be recharged more  
than 2,000 times and could theoretically power a car for  
over 600,000 miles. 

The future
New models
BYD is spending over 2 billion yuan (US$280 million) 
developing its vehicle business this year, and has announced 
targets to double domestic sales to 200,000 units. In total, 
BYD is bringing out four hybrid models in 2008 – including 
the F6DM, which will cost 180,000 yuan (US$26,000) – and 
two pure electric vehicles in 2009.

New markets
BYD plans to float on China’s Shenzhen Stock Exchange this 
year. It also aims to introduce the electric-hybrid model into 
Europe within 2-3 years and to increase its sales to 1.5 million 
vehicles by 2015. 
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Vehicle manufacturing excise tax rates in China3 

Vehicle Category by Engine Displacement � Tax Rate

Automobiles
1.0 to 1.5 litres� 3%
1.5 to 2.0 litres� 5%
2.0 to 2.5 litres� 9%
2.5 to 3.0 litres� 12%
3.0 to 4.0 litres� 15%
4.0+ litres� 20%
Commercial Buses � 5%
Motorcycles	  
<250cc� 3%
>250cc� 10%



 

China leads world in electric bicycle market
In the last few years China’s entrepreneurs have brought the 
humble bicycle, a symbol of Chinese development, into the 
21st century by adding a nickel-cadmium rechargeable 
battery and an electric engine, producing a highly efficient 
form of electric transport known as the ‘e-bike’. With a typical 
engine size of 250W, e-bikes emit at least 90% less CO2 than 
passenger cars, making their per-passenger carbon footprint 
smaller even than public transport. 80% of global e-bike 
sales are in China which has almost 60 million e-bikes in use. 
In 2007 e-bike sales outpaced those of automobiles by two 
to one, representing an annual market worth 42 billion yuan 
(US$6 billion).98 
 
Electric bicycles are relatively cheap with a price tag of only 
1500 – 2500 yuan (US$200-350) per vehicle. The 
increasingly sophisticated technology has a lifetime of 10 

years and offers a 
range of 60km 
between charges, 
perfect in an urban 
setting.99 During 
operation, air pollution 
emissions are zero 
and power 
consumption is only 
about 2kWh per 100 
km. Batteries can be 
used for up to two 
years and can be 

cheaply and conveniently traded in for a replacement. 
Reaching speeds of up to 30km/hour, e-bikes have become 
the vehicle of choice for many city commuters. Moreover, 
proponents are now calling for the wider adoption of e-bikes 
to replace China’s 80 million plus motorcycles, a move which 
could eliminate 15 million metric tons of fuel consumption 
per year. 

Giant Bike Co.: leading bicycle technology
Giant Bike Co. is one of the largest bicycle companies in the 
world, operating in over 50 countries and with over 10,000 
distribution outlets worldwide. Well known internationally for 
its traditional bicycles (sales of which reached 5.5 million in 
2007), the company is also a leader in China’s electric bicycle 
market. In 2007, it sold over a quarter million of these e-bikes.

How the e-bike was born
An international idea
In the early 1990s, Giant started working and sharing 
technical expertise with both Ford and Renault. The result 
was the launch of its first electric bicycle, which hit the 
headlines at the 1995 Taiwan International Bicycle Exhibition.

A false start
Due to some teething problems with the first models, including 
an under-powered engine and unreliable battery, total sales of 
the model only reached 15,000. This slow start forced Giant’s 
engineers back to the drawing board. No bad thing, as within 
a few years they had developed a range of new technologies 
that pushed the boundaries of the e-bike concept further. 

Continuous improvement
Over recent years, Giant has improved most areas of the 
e-bike, from its design, battery and electric motor to the 
materials and methods used to make it. Some models now 
have intelligent energy recovery systems, similar to some 
hybrid cars, which recharge the battery while braking.  
The price of an e-bike has also come down considerably,  
with new models now starting from 1,500 yuan (US$220). 

The future
In 2007, Giant had the capacity to make 350,000 e-bikes. With 
rising demand from both China and abroad, Giant has 150 
engineers focused on bringing out at least five new models 
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and five upgrades of previous models every year. As a result, 
the company is gearing up to ship over a million e-bikes per 
year by 2011. 

Ambitious growth targets for bio-fuels
In 2005, China, already the third largest ethanol producer  
in the world,100 announced plans to ramp up biofuel production 
to 6 million metric tons per year by 2010 and 12 million 
metric tons by 2020. However, rapid inflation in food prices 
through 2007 and 2008 has put biofuel development in the 
spotlight because of its effect on food markets and the 
environment. Chinese policy makers have halted further 
conversion of corn and other grain crops into biofuels and 
have begun developing alternatives such as cellulosic 
ethanol and biofuel forests, which grow on marginal land. 
Although the biofuel debate is ongoing, the Government 
looks to be standing by the 2020 target. According to a 
recent announcement by the Minister of Science and 
Technology, the total output value of the bioindustry will 
reach 500 to 800 billion yuan (US$71-114 billion) by  
2010 and 2 to 3 trillion yuan (US$285-428 billion) by  
2020, more than 4% of China’s current GDP.101 

Ethanol and cellulosic ethanol
Cellulosic ethanol technology, which has already been  
shown to successfully convert agricultural wastes such  
as wood, dead leaves and corn stalks into ethanol, could 
represent the future for bioethanol production. China 
produces up to 800 million metric tons of agricultural  
and forestry biowaste each year, which represents a  
huge resource for future cellulosic ethanol development.  
The main problem is the high cost of enzymes needed to 
catalyse the breakdown of biomass. Chinese universities  
and companies are working closely with the Government  
to try and solve this technical barrier and a number of pilot 
projects are underway. However, experts predict that 
cellulosic ethanol technology could take five or more  
years to commercialise. 

Biodiesel forests
Biofuel forests look to be the favourite choice for reaching 
China’s biofuel targets. There are currently plans to cultivate 
13.3 million hectares, an area half the size of the UK, by 
2020, which could produce 6 million metric tons of fuel.  
The most popular biofuel forest species identified so far is 
the Jatropha tree which can live for over 40 years and needs 
only about 25cm of rainfall per year to survive. These trees 
can be grown on hilly or marginal land where they will not 
compete with food crops. They also help stop soil erosion 
and desertification which are serious problems in China.  
It has been shown that a full grown tree can absorb about  
9 kilograms of CO2 every year which equates to more than  
20 metric tons per hectare.102

 
Production of various vehicles in China 20064

Vehicle Type� Annual Production

Bicycles� 78,900,000
Motorcycles� 20,500,000
Electric Bicycles� 15,600,000
Cars � 3,870,000
Trucks� 1,790,000
Buses and Public Vehicles� 1,520,000
Train Carriages� 41,400

A company should assume societal, historical and 
moral responsibility. We will continue to produce 
compact vehicles to promote energy conservation 
in the automobile industry.
Yin Tongyao, board chairman of Chery Automobile



 

Meeting China’s renewable energy 
target will require around $400 billion 
of investment to 2020.



Highlights:
– �China is the second largest recipient of sustainable energy 

investment after Germany with approximately US$12 billion 
invested in 2007103

– �China is the leading beneficiary from the United Nations 
Clean Development Mechanism (CDM) and has developed 
projects to reduce 900 million metric tons of CO2 emissions 
by 2012, valued at over US$10 billion104

–�The Chinese Government plans to invest over 41 billion  
yuan (US$6 billion) in energy efficiency projects in 2008105

Challenges:
– �Funneling international investment and assistance aid  

into carbon reduction projects in China has had mixed 
success and there has been criticism of the effectiveness  
of some CDM projects such as those reducing 
hydrofluorocarbons (HFCs)

– �Most local banks remain unfamiliar with financing  
energy efficiency projects and continue to focus on large 
infrastructure development projects

Opportunities:
– �Stronger policies from the Chinese Government are 

creating increased demand for low carbon investment, 
including a projected US$398 billion for renewable energy  
in the next 15 years106 

– �China’s Energy Service Companies (ESCOs), which 
provide innovative financing for energy efficiency projects, 
are growing strongly and the market is expected to grow to 
US$1 billion by 2009107

 
China ranks No.2 in renewable energy investment 
Investment in renewable energy capacity in China (excluding 
large hydropower) was approximately US$12 billion in 2007, 
an amount second only to Germany. Most of this was small 
hydro, solar water heating, solar PV and wind power, all of 
which have been booming in recent years.108

The Chinese National Development and Reform Commission 
estimates that US$251 billion of investment is needed to 
reach the government target to produce 15% of primary 
energy from renewable sources by 2020. Independent 
estimates released by New Energy Finance in 2008 put  
the required figure at US$398 billion or US$268 billion not 
including large hydro.109 This includes US$91.1 billion in new 
wind capacity, US$29.5 billion in solar PV, US$26.4 billion 
for solar water heating, US$37.5 billion for small hydro, 
US$32.5 billion for biomass power generation,  
US$11.9 billion for biofuels and US$34.6 billion for  
biogas installations. 
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Broad range of investment sources
Figures from the United Nations Environment Program  
show that asset finance was the main source of investment  
in renewable energy in China in 2006 with about 60% of the 
total.110Other sources of investment were public markets, 
venture capital funds and over US$500 million in mergers 
and acquisitions. China has a rapidly developing venture 
capital community not only in renewable energy but also  
as part of the larger ‘Cleantech’ investment movement. 
According to the Cleantech Group, over 30 venture capital 
deals were completed in China between January 2006 and 
April 2007, totaling US$980 million in value.111

Although investment source figures for 2007 have not yet 
been released, it is clear that the proportion of funding  
from public stock markets will have increased, with over  
a dozen renewable energy initial public offerings (IPOs)  
seen last year. 

China’s solar PV manufacturing industry alone has seen 
numerous billion dollar IPOs in the last few years, helping 
China become the second largest global solar producer in 
2008 (see Chapter 1). As of March 2008, China’s top six 
publicly listed solar manufacturing companies had a market 
value of over US$15 billion.112
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Investment in renewable energy in China1

does not include large hydro
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Total investments of $268bn in new renewable energy
in China by 20202 (does not include large hydro)

1. Wind  34%
2. Small Hydro 14%
3. Biogas 13%
4. Biomass Power 12%
5. Solar PV  11%
6. Solar Water Heating 10%
7. Bioethanol 3%
8. Biodiesel 2%
9. Geothermal 1%
Total  100%
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Breakdown of investment sources for
renewable energy in China, 20063

1. Asset Financing 59%
2. Venture Cap/Private Equity 17%
3. Mergers and Acquisitions 12%
4. Public Markets 12%
Total  100%



Leading Chinese banks loaned US$15.8 billion for industrial 
efficiency in 2007 
Investment in China’s low carbon economy is not limited  
to renewable energy capacity. Other major investment areas 
include low carbon buildings, appliances, factories and 

transport and also  
the traditional power 
sector, particularly 
high efficiency 
super-critical plants 
and high voltage 
distribution cables  
to cut down power 
losses. Figures from 
the China Banking 

Regulatory Commission (CBRC) show that China’s top five 
banks gave out 106.3 billion yuan (US$15.18 billion) in  
loans for industrial energy efficiency projects in 2007 alone.113

One group of companies that has been very successful in 
increasing investment in efficiency is the so-called ESCOs 
(See Box). As banks have lacked understanding  
and shied away from sometimes technical and hands-on 
energy efficiency retrofits, ESCOs have developed expertise 
and are helping to leverage more funds into such projects.
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ESCOs: cutting CO2 at only US$6/tonne
ESCOs focus solely on energy efficiency projects. As a  
group of companies, they invested US$280 million and  
cut CO2 emissions by an estimated 50 million metric tons  
in 2006 alone. 

How ESCOs work
ESCOs are independent profit-making businesses that 
finance energy efficiency projects – either through Energy 
Performance Contracts (EPCs) or Energy Management 
Contracts (EMCs). In a typical project, the ESCO provides 
money for a customer’s energy efficiency improvement and 
then takes about 80% of the cost savings until its investment  
is paid off. This usually takes about one to three years. 

In this way, ESCOs make money by finding factories or 
buildings that aren’t energy efficient and helping them  
install more efficient technology. The customer benefits,  
too: they get to use more efficient equipment without paying 
for it up front and also benefit from the cost savings once the 
ESCO has had its investment repaid.

The ESCO concept was introduced to China in 1997. By the 
following year, three ESCOs were started by the Government 
and backed by the World Bank, the Global Environment 
Facility (GEF) and the European Commission. These were  
in Shandong province, Liaoning province, and Beijing.  
By 2007, over 100 ESCOs were up and running. 

The future
Some ESCOs, such as China’s Broad Group, have begun 
working in other developing countries in Asia. With their 
average cost for reducing a tonne of CO2 standing at less  
than US$6, ESCOs are a cheaper way of reducing emissions 
than other carbon reduction schemes. 

ESCOs are also popular with governments, because they 
reduce the need for government intervention. As a result,  
the market has grown strongly and is expected to be worth 
one billion dollars by 2009.

China dominates global CDM market with 900 million metric 
tons reduced so far
China has benefited greatly from the CDM, which allows 
voluntary carbon emission reductions from developing 
nations to be sold to developed countries which can use 
them to meet their Kyoto targets. The CDM was set up by  
the United Nations under the Kyoto Protocol and is a key 
element of the global carbon market. China has been 
extremely active in providing voluntary reductions for the 
CDM market and by the end of 2007 had already completed 
transactions for reducing over 900 million metric tons of 
greenhouse gases with a market value of over US$10 billion 
– equal to 13% of the country’s total emissions in that year. 
China has been so successful in the CDM market that it 
supplied 73% of all global CDM emissions reductions in 2007.114
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China’s share of CDM transactions in 20075

1. China 73%
2. India  6%
3. Brazil 6%
4. Africa  5%
5. Rest of Asia  5%
6. Rest of Latin America 5%
Total  100%

China’s six largest publicly listed solar manufacturers4

Company Name� Market Capitalization as of July 2008 ($ millions)
Suntech Power Holdings Co.� 5,60
LDK Solar Co.� 3,76
JA Solar Holdings� 2,47
Yingli Solar� 2,08
Trina Solar Ltd� 0.72
Solarfun� 0.71
TOTAL� 15,340

2007
2007 saw over a dozen renewable energy Initial 
Public Offerings to raise finance. 



 

CDM projects in China cover a wide range of greenhouse 
gas-reducing technologies including wind turbines, methane 
capture from sewage plants and energy efficiency 
improvements. One of the biggest sources of CDM credits 
has been from the elimination of HFCs,  

a byproduct from 
making industrial 
refrigerants. HFC 
projects have made  
a considerable 
contribution to 
mitigating climate 
change because  
each ton of HFC has  
a global warming 
potential over 11,700 
times the equivalent 
mass of CO2.115 HFC 
projects have been 

criticised, however, because their low cost means that they 
have sometimes happened at the expense of renewable 
energy and efficiency projects. By the end of 2007, most 
HFC-emitting factories in China had installed control 
equipment and it is expected that this type of project will 
decrease sharply in 2008. The Chinese Government has also 
brought in differential tax policies to encourage CDM 
developers to focus on energy efficiency and renewable 
energy projects in future. 

Financial reforms stimulate further investment
Despite the evolving policy framework supporting low carbon 
development there are still regulations in China that slow 
down clean energy investment in the country. High import 
taxes which restrict the movement of clean technology into 
China, for example, and lending and investment controls 
which funnel money into traditional ‘low-risk’ projects such 
as coal-fired power stations. There are also designated 
economic development zones which give tax breaks to 
energy intensive industries. 

But the Chinese financial system is beginning to show  
signs of change. For example, the Renewable Energy Law 
which came into force on January 1, 2006 (see Chapter 1), 
authorises financial institutions to offer preferential loans  
with subsidised interest rates to projects involving renewable 
energy. Another positive sign is the increasing availability  
of financing for energy efficiency projects for small- and 
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medium-sized private companies, a segment which has 
been traditionally underserved by the country’s giant 
state-owned banks.116 

Returns on investment for energy efficiency improvements 
often exceed 50% per year, equivalent to a pay-back period 
of only two years – an extremely attractive return. However, 
Chinese banks are still limited in their ability to invest in this 
type of project because interest rates are regulated by 
government and are generally not allowed to exceed  
10% – not enough to justify the perceived risk. In addition  
to the growing ESCO sector, other international financial 
institutions such as the International Finance Corporation 
(IFC) have created new financial tools to meet this market 
demand. The IFC is just one of a number of institutions 
supplying ‘Green Loans’ to reduce China’s CO2 emissions. 

China’s rapidly evolving financial markets can ultimately be 
expected to self-finance the energy efficiency improvements 
required, but innovative programmes such as those from the 
IFC are important to speed up the process and train Chinese 
financial institutions in the principles and methods of low 
carbon lending. 

IFC and China Industrial Bank: green loans  
worth US$776 million
Since 2006, the International Finance Corporation (IFC)  
and China have been developing ways to finance energy 
efficiency. The result is CHUEE – the China Utility-based Energy 
Efficiency Finance Program’. Through this programme, the IFC 
has started working with the China Industrial Bank. Together 
they have provided over US$126 million of energy efficiency 
loans, with US$650 million worth of projects in the pipeline.

How the programme works
Guarantees for banks
Banks normally give loans for large capital investments, 
which produce products and revenue. They have less 
experience in energy saving investments which don’t  
create revenue but which reduce energy costs instead.  
To encourage Chinese banks to fund these energy saving 
investments, the IFC set up a fund worth US$25 million  
to help reduce the risks banks face. 

This guarantee mechanism was originally developed by  
the IFC in Russia. It puts the IFC in a ‘first loss’ position, and 
guarantees private banks that they will not lose more than  
25% of their loans for the first few energy saving projects they 
fund. This way, local banks can get experience of investing in 
energy efficiency technologies without risking too much.

Cost-saving technology for business
CHUEE also helps companies to learn about cost-saving 
technology upgrades and then get access to money so they 
can implement them. So far, 46 projects have received these 
green loans. The majority are for small and medium sized 
companies to install energy efficiency measures, from 
retrofitting industrial boilers and wasted heat recovery 
systems to installing co-generation equipment. Typically  
the savings these companies make from the reduced energy 
costs can pay back the loan in two to five years. 

The future
The first stage of the CHUEE project was a success. As a 
result, in February 2008, the IFC announced that the 
risk-sharing fund in the second phase would be expanded  
to US$210 million. The agreement will allow the China 
Industrial Bank to extend guaranteed energy efficiency  
loans to 1.5 billion yuan. Very recently, the IFC has also 
signed agreements with Beijing Bank and Shanghai  
Pudong Development Bank to extend the scale of the  
CHUEE programme in China.
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CDM investment by type of project in China, 20077

1. Renewable Energy 30.32%
2. HFC Destruction 29.78%
3. Energy Efficiency 12.74%
4. Methane 10.88%
5. Nitrogen Oxide Destruction 9.96%
6. Fossil Fuel Switch 6.28%
7. Afforestation/Reforestation 0.03%
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As a major commercial bank in China, we  
attach great importance to corporate social 
responsibility. We are proud to offer a  
market-based financing model to help the country 
save energy and improve its environment.  
Li Renjie, President, China Industrial Bank



The rapid growth of clean technology markets in China  
is integral to international efforts to tackle climate change. 
Chinese citizens on average emit less than half the amount  
of CO2 that people in developed countries do; but because  
of its large population of 1.3 billion and rapid economic 
development, China is one of the main contributors to global 
carbon emissions. The evidence gathered in this publication 
shows that contrary to popular belief, China is starting to take 
targeted action to mitigate greenhouse gas emissions. The 
Chinese low carbon economy, as in most other countries, is 
in its infancy and major challenges still exist. For example, 
energy intensity, although more than 60% lower than it was 
in 1980, is still significantly higher than in the US. However, 
this report demonstrates that the transition to low carbon 
solutions in China is already generating jobs, profits and 
increased energy security. Some of the key strategies that 
are being used in China to drive low carbon growth are:

Clear government vision and strong policy support
The Chinese Government has rolled out a comprehensive 
series of medium- and long-term goals for low carbon 
development covering almost every major carbon emitting 
industry. Coupled with other supporting policies, these 
targets have given companies in China the incentive and 
confidence to move into low carbon sectors – often exceeding 
targets, as has been seen in the wind power sector. 

The Chinese Government has also helped fund energy 
efficiency and renewable energy projects. Spending has 
been justified not only by the reduction of energy costs and 
carbon emissions, but also by other co-benefits such as 
increased energy security, technology development and 
reduction of air and water pollution. 

Moving into low carbon sectors with global demand
China’s solar PV market has grown from almost nothing five 
years ago to be the world leader, with very little support from 
government policies or subsidies. The main driver behind 
this US$14 billion industry has been government regulation 
in countries such as Germany, Spain and the USA, which  
has created an international demand for low cost solar 
panels. A similar pattern has been seen in many of China’s 
export industries. In some cases, refrigerators and washing 
machines for example, Chinese companies initially develop 
efficient products for export and then move on to sell them  
in the domestic market. In other cases, companies first 
cultivate a local market and then use this as a base to  
expand overseas. This has been the case with electric 
bicycles, mini-cars and could also happen in the case of 
solar water heaters. 

Taking advantage of international capital opportunities such 
as public markets, cooperating with international technology 
providers, and expanding exports to generate economies of 
scale have all been winning strategies for Chinese low carbon 
companies operating in an increasingly globalised world. 

Cultivating low carbon tastes among domestic consumers
Both government and businesses are playing a role in 
steering the tastes of Chinese citizens away from high  
carbon products and lifestyles towards more sustainable 
alternatives. Government policies such as mandatory 
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efficiency labeling of consumer appliances and fuel economy 
standards have been acting to change behaviour and create 
markets for low carbon products. Companies, for their part, 
have responded rapidly with a range of environmentally-
friendly products, green cars and efficient appliances along 
with strong marketing campaigns to stimulate markets.  
Just two examples of this are the markets for electric bicycles 
and solar water heaters, both of which are the largest in  
the world and developed from almost nothing at the turn  
of the millennium.

Breaking down barriers to low carbon finance
After a slow start in the carbon emission reductions market, 
China has now become the largest supplier of CDM credits  
in the world. This has been achieved, in part, because of 
considerable support and training given to Chinese 
companies from the Government, international institutions 
and consulting companies. As a result, the CDM is now 
funding billions of dollars worth of carbon reductions in China. 

China’s success in attracting renewable energy investment 
has been complemented by government efforts to increase 
the availability of green loans. This has included encouraging 
energy service companies (ESCOs) and other financial 
mechanisms to build on the capacity of banks to fund energy 
efficiency projects. In a world of increasing energy costs, 
China’s low carbon lenders are finding that replacing 
inefficient technology is a profitable and growing market. 

Allowing low carbon companies to reap profits
A vibrant and innovative low carbon business community  
has grown up in China in response to consumer demand, 
government targets and policy, export opportunities and 
greater availability of finance. This community has already 
gained a momentum of its own, and is giving positive 
feedback in the form of marketing efficient products to 
consumers, lobbying government for supporting policies, 
increasing investments in low carbon R&D, lowering prices 
to increase international demand, and returning high profits 
therefore attracting further investment. 

The future
This report has chronicled the key initial developments  
in China’s journey to a sustainable future and has profiled  
some of the country’s leading low carbon innovators.  
The data, trends and case studies speak for themselves  
and are a cause for hope that both developed and  
developing countries around the world can move away  
from carbon-intensive lifestyles. 

The steps taken so far in China, and documented in these 
pages, demonstrate that the opportunities associated with 
the move to a low carbon economy are not just relevant  
to developed nations. Efforts to stimulate low carbon markets 
and increase efficiency in China have simultaneously led  
to job creation, improved energy security and avoided 
environmental pollution. Furthermore, they are the vital  
first steps in putting China on a track to peak domestic 
greenhouse gas emissions by 2020.

However, it remains to be seen if this strong growth in 
renewable and low carbon industries can expand over  
the next decade on the scale required to replace traditional 
carbon-intensive energy sources and industries and begin  
to significantly reduce China’s carbon emissions towards  
two metric tons per capita by 2050. 

This report shows, in no uncertain terms, that China’s Clean 
Revolution is well underway. But China will need to cooperate 
with other nations in order to rise to the challenge of 
delivering a global low carbon economy which can sustain 
prosperity and security in the future.
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Efforts to stimulate low carbon 
markets and increase efficiency 
in China have simultaneously 
led to job creation, improved 
energy security and avoided 
environmental pollution. 
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Introduction 
 

Over the past decade the US has experienced a dramatic change in public awareness and 
sentiment on the issue of global climate change. The findings of the fourth assessment report of the 
UN’s Intergovernmental Panel on Climate Change (IPCC) that global climate change is the result of 
human action and the dire predictions from the scientific community of the effect it will have on 
human life has generated a new consensus among the American public that climate change is a 
serious threat and warrants an ambitious policy response. This sentiment is reflected in a host of 
initiatives at the local, state and regional level to reduce greenhouse gas (GHG) emissions and 
coalitions of business leaders pressing for action at the federal level. The US Senate has responded 
by introducing draft climate legislation for debate and efforts in the House are not far behind.  
 

This surge in policy momentum in the US has provided international climate negotiations 
with a needed shot in the arm. US failure to ratify the 1997 Kyoto Protocol followed by the Bush 
Administration’s withdrawal from the agreement in 2001 cast a pall over efforts to reduce emissions 
globally. The fact that both of the leading presidential candidates have committed to cut emissions 
at home and reengaging in negotiations abroad has generated a sense of optimism in the 
international community that a global deal on climate change may just be within reach. Yet while 
the US is the single largest variable in the world’s success of failure in meeting the climate 
challenge, China is a close second, due to its growing share of global emissions and the effect it has 
on the policy debate in the US. This background paper provides an overview of the changes in 
China’s economy responsible for country’s expanding carbon footprint and what Beijing is doing in 
response, a framework for understanding how these developments are shaping climate policy in the 
US and brief comments on what addressing climate change means for US-China relations more 
broadly.  
 
China’s Evolving Carbon Footprint  
 

Sometime last year, China surpassed the US as the world’s largest greenhouse gas emitter on 
an annual basis, far sooner than anyone anticipated. At the turn of the century, China was 
responsible 13% of carbon dioxide (CO2) emissions world-wide and was projected to account for 
20% of the global growth in emissions through 2030.1 By the end of 2007, China was responsible 
for 24% of global emissions and is now projected to account for 42% of the growth through 2030.  
Understanding why this upside surprise occurred is critical in assessing whether current trends are 
                                                 
1 International Energy Agency, World Energy Outlook 2002, Paris: Organization for Economic Co-operation and 
Development. 
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likely to continue and what Beijing, and the international community, can do to help China change 
course.  
 
 During the first two decades of the country’s economic reform starting in the late 1970s, 
China came close to decoupling economic growth from energy demand and CO2 emissions. 
Moving the economy from state-planned towards market-oriented resulted in enormous energy 
efficiency gains. Management reform at state enterprises, greater competition and liberalized energy 
prices created an awareness of energy costs and incentives to use energy more efficiently. In 
addition, as households and firms were given more freedom in determining where to spend their 
time and money, China’s economy away from the energy-intensive heavy industry that defined Mao 
Zedong’s rein towards the labor-intensive light industry that’s created the China we know today. As 
a result, between 1978 and 2001, China was able to expand the economy at 9% a year while 
keeping energy demand and emissions growth to less than half that rate. This meant that by the turn 
of the century, Chinese economic activity created less than one third the CO2 emissions it otherwise 
would have if none of these reforms had taken place.2 
 
 Despite widespread expectations that China would be able to continue these heroic 
reductions in carbon-intensity for decades to come, starting in 2001 the carbon footprint of the 
Chinese economy began to increase dramatically. Over the next six years, total CO2 emissions 
doubled, growing at an average annual rate of 12%, more than three times the average rate during 
the previous two decades and outstripping overall economic growth for the first time since reforms 
began. Between 2001 and 2007, China accounted for more than 60% of the growth in emissions 
world-wide.  

 
Contrary to what many observers assume, this surge in emissions was driven not by the rise 

of the middle class consumer, but by the reemergence of heavy industry and a change in what China 
makes for itself and what it buys from the rest of the world. In other words, its not air conditioners 
and automobiles that make China 24% of global emissions, but steel mills, cement kilns and 
aluminum smelters. Today, industry is responsible for 70% of China’s energy consumption (in the 
US it’s less than 25%). The iron and steel sector alone accounts for 18% of total energy demand, 
compared with 10% for all the households in the country combined. Aluminum production uses 
more energy than the commercial sector and chemical production more than all private 
transportation.  
  
The fact that industry is responsible for the majority of China’s energy needs means that China’s 
carbon footprint is shaped by its position in the global production chain and impacts the carbon 
footprint of countries elsewhere in the world. At only 6% of global GDP, China today accounts for 
35% of global steel production, up from 12% only a decade ago. China’s share of global aluminum 
production has grown from 8% to 28% over the same period and China now accounts for nearly 
half of all cement and flat-glass produced world-wide.  

 
Demand for these carbon-intensive goods is coming primarily from China itself, driven by 

the country’s rapid urbanization. Indeed, China has accounted for two-thirds of the global grow in 
demand for steel and cement since 2001. Over the past decade, 200 million Chinese have either 
moved to the city or had a city build up around them. But the country is now making for itself more 
                                                 
2 For a full discussion of China’s evolving energy need see Daniel H. Rosen and Trevor Houser, 2007, China Energy: A 
Guide for the Perplexed. Washington: Peterson Institute for International Economics 
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of the carbon-intensive building materials it used to buy from abroad. In 2002, for example, China’s 
steel imports exceeded exports by 450%. Last year, exports exceeded imports by 450% making 
China the world’s largest steel exporter as well as producer. This change had a significant impact 
both on global steel markets and the carbon footprint of other countries. If China had maintained its 
2002 level of import dependency in steel through 2007, whoever sold that steel to China would have 
needed to increase output by 100 million tons (more than total US production today) which would 
have added 100-200 million tons of CO2 to their carbon balance sheet. 

 
Today’s industry-led growth in emissions is also shaping China’s carbon future. The new 

office buildings and apartment blocks that require steel and cement to construct will require energy 
to light, heat and cool for decades to come. And with Chinese cities today being built more like Los 
Angeles than Tokyo, a growing share of the countries energy is consumed moving urban residents 
around town. Yet with only 45% of the population living in cities at present, there is still a long way 
to go before China is fully built out. If the next two decades of urbanization look like the last two, 
China will lock in an unsustainable energy trajectory. And with coal supplying 70% of the country’s 
energy needs at present and oil another 20%, continuing along the current pathway means double 
China’s CO2 emissions between now and 2030.3  
 
The Climate Policy View from Beijing  
 

Contrary to the perceptions of many in Washington, China has long been involved in the 
international effort to address climate change. China is a party to the UN Framework Convention on 
Climate Change (UNFCCC), which entered into force in 1994 and provides the foundation for 
international climate negotiations. Beijing also signed and approved the Kyoto Protocol and has 
been an active participant in the Protocol’s Clean Development Mechanism (CDM). There has been 
relatively little debate over the science of climate change in China, unlike in the US, and Chinese 
scholars have made significant contributions to the four IPCC assessment reports.  

 
As a developing country, however, China has different obligations than the US when it 

comes to international climate agreements.4 The UNFCCC states that parties to the treaty have 
“common but differentiated responsibilities” when it comes to addressing climate change, based on 
their social and economic conditions, respective capabilities and historical responsibilities.5 Under 
the Kyoto Protocol, developed countries, listed in Annex I of the UNFCCC, agreed to reduce 
emissions 5.2% below 1990 levels by 2012. Developing countries were not required to reduce 
emissions but were asked to participate in emissions trading through the CDM, whereby Annex I 
countries meet part of their Kyoto obligations by investing in a emission-reducing project in a 
developing country rather than reducing emissions at home. By exempting developing countries the 
Kyoto Protocol, in the absence of the US, covered only one third of global CO2 emissions at the 
beginning of this year.6  

 

                                                 
3 China Statistical Yearbook, National Bureau of Statistics 
4 For an excellent discussion see of China’s climate policy, see Joanna Lewis, 2007, "China’s Strategic Priorities in 
International Climate Change Negotiations." The Washington Quarterly volume 31, issue 1. 
5 Text of the UN Framework Convention on Climate Change, 1992, United Nations. Available online at  
http://unfccc.int/resource/docs/convkp/conveng.pdf 
6 “China contributing two thirds to increase in CO2 emissions”, June 13, 2008, Netherlands Environmental Assessment 
Agency, available online at http://www.mnp.nl/en/. 
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Given this preferential treatment under the UNFCCC, China has traditionally moved in lock-
step with the G77 group of developing countries, maintaining that Annex I countries need to act 
first in reducing emissions and help the developing world do so through financial support and 
technology transfer. Chinese negotiators routinely note that cumulative emissions from the US (the 
amount of greenhouse gasses emitted over the past 150 years that remain in the atmosphere 
contributing to climate change) dramatically exceed those from China and that on a per capita basis 
Chinese citizens account for only one fourth the emissions of their US counterparts.  

 
Yet while Beijing has thus far refused to commit to binding emissions reductions 

internationally, at home the government has introduced a host of policies that match the 
aggressiveness of commitments taken by developed countries under the Kyoto Protocol. In the face 
of exploding energy demand and a deteriorating environment, China has made resource 
conservation and environmental protection a key feature of its 11th Five Year Plan. Under the plan, 
the government is striving to halt the growth in energy intensity that began and 2002 and reduce it 
20% by 2010. Beijing is also plans to reduce sulfur dioxide emissions 10% over the same period. 
These nation-wide targets have been extended to each of provinces and to the 1000 most energy-
intensive firms.7 For the first time local officials, long promoted based on GDP and investment 
growth, could risk career advancement if they fail to meet energy and environmental goals.8 On the 
supply side, Beijing has launched a campaign to close down small inefficient power plants and has 
required that new plants install pollution control technology. The government adopted a Renewable 
Energy Law in 2004 requiring the grid to purchase qualifying renewable power at a premium price 
and has recently required that non-hydro renewables account for 3% of generation capacity from 
electric utilities by 2010 and 8% by 2020.   

 
While all these initiatives face challenges, including firm-level capacity and local 

protectionism, they signal an intention by the government to move the economy in a more 
sustainable direction. As China has closed in on the US in annual emissions in recent years, 
pressure has built on Beijing to take a more proactive role in addressing climate change. 
Communicating steps the government is taking to reduce emissions has become increasingly 
important on the international stage. In 2006, the government released a “National Assessment 
Report on Climate Change”, which laid out how China would be impacted by a warmer world and 
what it would mean for the country to reduce emissions.9 Six months later, the government agency 
responsible for economic and energy policy, the National Development and Reform Commission 
(NDRC), released a “National Climate Change Programme” describing how policies the 
government has implemented or plans to adopt will reduce the country’s carbon footprint.10 
Consisting primarily of the demand-side energy efficiency and supply-side diversification efforts 
mentioned above, the document lays out what is, for a developing country, a fairly aggressive set of 
policies. Taken together, the measures would reduce the carbon-intensity of economy growth in 

                                                 
7 Lynn Price and Wang Xuejun, "Constraining Energy Consumption of China’s Largest Industrial Enterprises through 
the Top-1000 Energy-Consuming Enterprise Program," (Lawrence Berkeley National Laboratory, 2007). 
8 Mure Dickie and Richard McGregor, "Jiangsu Sets the Pace on How to Assess Officials," Financial Times, March 15, 
2007; Xinhua News Agency, "Chinese Officials Face Scrutiny over Failure to Meet Emission Targets," November 29, 
2007. 
9 Chinese Ministry of Science and Technology, “National Assessment Report on Climate Change Released,” December 
31, 2006, http://www.most.gov.cn/eng/pressroom/200612/t20061231_39425.htm. 
10 Available online from the Pew Center on Global Climate Change at 
http://www.pewclimate.org/policy_center/international_policy/china.cfm 
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China as much as the leading legislative proposals in US. Beijing may be willing to offer up these 
policies as formal commitments as part of a global climate deal. 

 
Given the rate of economic growth in China, however, implementing these measures 

successfully would still result in a significant increase in energy demand and CO2 emissions over 
the next couple decades. For China to truly transition to a sustainable model of growth in the 
medium term, Beijing needs to address the changes in the structure of the economy that created the 
spike in energy demand and emissions in the first place. On this front, changes in the market are 
moving faster than government policy. The surge in heavy industry starting in 2002 was predicated 
on low cost land, cheap capital and a total lack of environmental compliance costs. This helped 
China overcome its disadvantage in terms of proximity to mineral resources on which these heavy 
industries rely. Over the past two years, energy, land, capital and environmental costs in China have 
all risen to a level comparable to producers elsewhere in the world. And with exploding shipping 
and fuel prices, China’s distance from mineral deposits has become a major liability. As a result, 
China is losing competitive advantage in industries like steel, aluminum and chemicals and seeing 
its trade surplus in these goods decline as a result. Helping this process along are recent moves by 
Beijing to penalize exporters of energy-intensive goods by cutting tax rebates and imposing export 
quotas. This emerging trend has the potential to dramatically alter China’s carbon footprint. 
Coupled with the prospect of more rational resource use in urbanization resulting from higher 
materials costs, pricier land and scarcer capital, it could fundamentally change China’s carbon 
future. This trend also bodes well for US action on climate change as it speaks directly to one of the 
principal impediments to passing climate legislation in Washington, DC. 
 
 
How China Factors into the US Climate Policy Debate  
 

US leadership on climate change has traditionally been hamstrung by two concerns, both of 
which center around China. The first is that if the US acts to reduce emissions but large emerging 
economies do not, there is little change of avoiding the catastrophic effects of climate change. The 
second is that if the US introduces a price for carbon but countries like China and India do not, 
polluting industries will migrate abroad, undermining the effectiveness of US climate policy and 
resulting in the loss of US jobs. These concerns were listed in the Byrd-Hagel resolution (which 
passed the US Senate unanimously in advance of the 1997 climate negotiations in Japan) as the 
principle reasons why the Clinton Administration should reject the Kyoto Protocol.11 While the 
Administration ended up signing the Protocol, and indeed played a leadership role in its negotiation, 
the agreement was never submitted it to the Senate for ratification. Four years later, the Bush 
Administration formalized US opposition to the Protocol, citing the absence of emissions limits for 
China and India and the resulting impact on US industry as its principal objection.12  

 
With the commitments taken at Kyoto set to expire in 2012, the question now is whether the 

recent change in US public sentiment is significant enough to overcome these China-related 
concerns and translate into Congressional support for federal climate legislation. Support for 
climate policy at home will allow the next administration to credibly negotiate a post-2012 
agreement to reduce emissions globally. Polling conducted by the Pew Research Center suggests 

                                                 
11 SR 98, Senators Byrd and Hagel, 105th US Congress, June 25, 1997 
12 “Text of a Letter from the President to Senators Hagel, Helms, Craig, and Roberts”, March 13, 2007, available online 
at http://www.whitehouse.gov/news/releases/2001/03/20010314.html 
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that three quarters of Americans now believe that climate change is a serious problem.13 A decade 
ago, just prior to signing the Kyoto Protocol, Pew found that only a quarter of the public worried 
about climate change.14 Yet while public support for US action has increased, so have Chinese 
emissions, as mentioned above. In addition, the current US climate policy debate is taking place 
against a backdrop of heightened anxiety about the economy in general and competition with China 
in particular. The US-China trade deficit has grown from $50 billion to $250 billion since the Kyoto 
Protocol was signed, and has become focal point for concerns about globalization and future US 
competitiveness.15  

 
As a result, all leading climate proposals in the US Congress include provisions that would 

impose a tariff (or an equivalent in the form of an emissions allowance requirement) on imports of 
carbon-intensive goods like steel and cement from countries that fail to adopt climate policy 
deemed “comparable” to that in the US.16 These provisions aim to guard against a loss of market 
share by US manufacturing firms that might undermine the effectiveness of national climate policy. 
By threatening to cut of access to US markets they also attempt to create incentives for other 
countries to reduce emissions. While none are explicitly targeted at China, it’s clearly China the 
authors of these provisions have in mind. Yet most of the carbon-intensive goods China produces 
are consumed domestically and exports to the US account for only 0.2% of Chinese GDP.17  

 
In addition the Chinese government is already seeking to reign in those firms that sell steel, 

aluminum and cement abroad out of local energy and environmental concerns. While this means 
trade measures adopted by the US would do little to change Chinese behavior, Beijing may be 
willing to work with the US on a multilateral basis to reduce emissions from these carbon-intensive 
industries. Chinese climate negotiators balk when asked to agree to overall emissions caps similar to 
those adopted in Europe and considered in the US, worried that with a population of 1.3 billion, 
doing so would relegate their citizens to ¼ the quality of life of the average American. But as 
described earlier, its not Chinese citizens that are the source of the countries growing emissions but 
a handful of carbon-intensive industries. The steel, aluminum, cement, chemicals and paper 
industries alone account for just under half of the countries emissions, yet employ only 13 million 
people. That’s less than the service sector in Guangdong Province alone and less than they 
employed a decade ago. China needs to create 15-20 million new jobs each year to absorb rural-
urban migration and restructuring of the planned economy. Carbon-intensive manufacturing, while 
adding to China’s energy and environmental challenges, don’t deliver the economic goods. An 
international agreement covering these industries could address a large chunk of China’s emissions, 
help Beijing meet non-climate policy goals and provide enough political cover in Washington for 
the US to take serious action to reduce emissions economy-wide. 
 
 
 

                                                 
13 “A Deeper Partisan Divide Over Global Warming”, May 8, 2008, Pew Research Center for People and the Press, 
available online at http://people-press.org/report/417/a-deeper-partisan-divide-over-global-warming 
14 “Americans Support Action on Global Warming”, November 21, 1997, Pew Research Center for People and the 
Press, available online at http://people-press.org/report/100/americans-support-action-on-global-warming 
15 U.S. Census, Foreign Trade Statistics, available online at http://www.census.gov/foreign-trade/balance/c5700.html 
16 For a full discussion of this issue, see Trevor Houser, Rob Bradley, Britt Childs, Jacob Werksman and Robert 
Heilmayr, 2008, Leveling the Carbon Playing Field: International Competition and US Climate Policy Design, 
Washington: Peterson Institute for International Economics and World Resources Institute. 
17 Ibid 
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The Impact of Climate Change on US-China Relations 
 
 Climate change, like energy security and global pandemics, is an issue the US can not solve 
without China’s help. To that extent, it has the potential to be a constructive force in US-China 
relations at a point in time where the American public is increasingly skeptical of the benefits of 
bilateral economic integration. At the same time, China’s rapid growth in emissions and a wide-
spread perception that Beijing refuses to change course, has the potential to further strain bilateral 
ties. Of particular concern is an emerging consensus among a handful of environmental groups, 
labor unions and manufacturing firms that trade sanctions are a useful tool to promote US 
competitiveness while cajoling China into reducing emissions.  In an election year where 
Democrats are favored to both win the White House and increase their majority in Congress, such a 
“blue-green” alliance could have significant policy influence. Unilateral trade measures adopted as 
part of US climate policy not only create risks for the bilateral trading relationship but may well 
reduce the chance of reaching a meaningful climate agreement internationally. US and Chinese 
officials working on trade and climate policy alike will need to be carefully attuned to how these 
issues intersect in the domestic politics of each country and work on a bilateral and multilateral 
basis to address the underlying concerns. If managed successfully, joint stewardship of the climate 
challenge will build trust between the US and China and help lay the groundwork for addressing 
other complex global issues down the road. 
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Summary: China's environmental woes are mounting, and the country is fast becoming one of 
the leading polluters in the world. The situation continues to deteriorate because even when 
Beijing sets ambitious targets to protect the environment, local officials generally ignore them, 
preferring to concentrate on further advancing economic growth. Really improving the 
environment in China will require revolutionary bottom-up political and economic reforms.  

Elizabeth C. Economy is C. V. Starr Senior Fellow and Director for Asia Studies at the Council 
on Foreign Relations and the author of The River Runs Black: The Environmental Challenges to 
China's Future.  

China's environmental problems are mounting. Water pollution and water scarcity are burdening 
the economy, rising levels of air pollution are endangering the health of millions of Chinese, and 
much of the country's land is rapidly turning into desert. China has become a world leader in air 
and water pollution and land degradation and a top contributor to some of the world's most 
vexing global environmental problems, such as the illegal timber trade, marine pollution, and 
climate change. As China's pollution woes increase, so, too, do the risks to its economy, public 
health, social stability, and international reputation. As Pan Yue, a vice minister of China's State 
Environmental Protection Administration (SEPA), warned in 2005, "The [economic] miracle 
will end soon because the environment can no longer keep pace."  

With the 2008 Olympics around the corner, China's leaders have ratcheted up their rhetoric, 
setting ambitious environmental targets, announcing greater levels of environmental investment, 
and exhorting business leaders and local officials to clean up their backyards. The rest of the 
world seems to accept that Beijing has charted a new course: as China declares itself open for 
environmentally friendly business, officials in the United States, the European Union, and Japan 
are asking not whether to invest but how much.  

Unfortunately, much of this enthusiasm stems from the widespread but misguided belief that 
what Beijing says goes. The central government sets the country's agenda, but it does not control 
all aspects of its implementation. In fact, local officials rarely heed Beijing's environmental 
mandates, preferring to concentrate their energies and resources on further advancing economic 
growth. The truth is that turning the environmental situation in China around will require 
something far more difficult than setting targets and spending money; it will require 
revolutionary bottom-up political and economic reforms.  

For one thing, China's leaders need to make it easy for local officials and factory owners to do 
the right thing when it comes to the environment by giving them the right incentives. At the same 



time, they must loosen the political restrictions they have placed on the courts, nongovernmental 
organizations (NGOs), and the media in order to enable these groups to become independent 
enforcers of environmental protection. The international community, for its part, must focus 
more on assisting reform and less on transferring cutting-edge technologies and developing 
demonstration projects. Doing so will mean diving into the trenches to work with local Chinese 
officials, factory owners, and environmental NGOs; enlisting international NGOs to help with 
education and enforcement policies; and persuading multinational corporations (MNCs) to use 
their economic leverage to ensure that their Chinese partners adopt the best environmental 
practices.  

Without such a clear-eyed understanding not only of what China wants but also of what it needs, 
China will continue to have one of the world's worst environmental records, and the Chinese 
people and the rest of the world will pay the price.  

SINS OF EMISSION  

China's rapid development, often touted as an economic miracle, has become an environmental 
disaster. Record growth necessarily requires the gargantuan consumption of resources, but in 
China energy use has been especially unclean and inefficient, with dire consequences for the 
country's air, land, and water.  

The coal that has powered China's economic growth, for example, is also choking its people. 
Coal provides about 70 percent of China's energy needs: the country consumed some 2.4 billion 
tons in 2006 -- more than the United States, Japan, and the United Kingdom combined. In 2000, 
China anticipated doubling its coal consumption by 2020; it is now expected to have done so by 
the end of this year. Consumption in China is huge partly because it is inefficient: as one Chinese 
official told Der Spiegel in early 2006, "To produce goods worth $10,000 we need seven times 
the resources used by Japan, almost six times the resources used by the U.S. and -- a particular 
source of embarrassment -- almost three times the resources used by India."  

Meanwhile, this reliance on coal is devastating China's environment. The country is home to 16 
of the world's 20 most polluted cities, and four of the worst off among them are in the coal-rich 
province of Shanxi, in northeastern China. As much as 90 percent of China's sulfur dioxide 
emissions and 50 percent of its particulate emissions are the result of coal use. Particulates are 
responsible for respiratory problems among the population, and acid rain, which is caused by 
sulfur dioxide emissions, falls on one-quarter of China's territory and on one-third of its 
agricultural land, diminishing agricultural output and eroding buildings.  

Yet coal use may soon be the least of China's air-quality problems. The transportation boom 
poses a growing challenge to China's air quality. Chinese developers are laying more than 52,700 
miles of new highways throughout the country. Some 14,000 new cars hit China's roads each day. 
By 2020, China is expected to have 130 million cars, and by 2050 -- or perhaps as early as 2040 -
- it is expected to have even more cars than the United States. Beijing already pays a high price 
for this boom. In a 2006 survey, Chinese respondents rated Beijing the 15th most livable city in 
China, down from the 4th in 2005, with the drop due largely to increased traffic and pollution. 
Levels of airborne particulates are now six times higher in Beijing than in New York City.  



China's grand-scale urbanization plans will aggravate matters. China's leaders plan to relocate 
400 million people -- equivalent to well over the entire population of the United States -- to 
newly developed urban centers between 2000 and 2030. In the process, they will erect half of all 
the buildings expected to be constructed in the world during that period. This is a troubling 
prospect considering that Chinese buildings are not energy efficient -- in fact, they are roughly 
two and a half times less so than those in Germany. Furthermore, newly urbanized Chinese, who 
use air conditioners, televisions, and refrigerators, consume about three and a half times more 
energy than do their rural counterparts. And although China is one of the world's largest 
producer of solar cells, compact fluorescent lights, and energy-efficient windows, these are 
produced mostly for export. Unless more of these energy-saving goods stay at home, the building 
boom will result in skyrocketing energy consumption and pollution.  

China's land has also suffered from unfettered development and environmental neglect. 
Centuries of deforestation, along with the overgrazing of grasslands and overcultivation of 
cropland, have left much of China's north and northwest seriously degraded. In the past half 
century, moreover, forests and farmland have had to make way for industry and sprawling cities, 
resulting in diminishing crop yields, a loss in biodiversity, and local climatic change. The Gobi 
Desert, which now engulfs much of western and northern China, is spreading by about 1,900 
square miles annually; some reports say that despite Beijing's aggressive reforestation efforts, 
one-quarter of the entire country is now desert. China's State Forestry Administration estimates 
that desertification has hurt some 400 million Chinese, turning tens of millions of them into 
environmental refugees, in search of new homes and jobs. Meanwhile, much of China's arable 
soil is contaminated, raising concerns about food safety. As much as ten percent of China's 
farmland is believed to be polluted, and every year 12 million tons of grain are contaminated 
with heavy metals absorbed from the soil.  

WATER HAZARD  

And then there is the problem of access to clean water. Although China holds the fourth-largest 
freshwater resources in the world (after Brazil, Russia, and Canada), skyrocketing demand, 
overuse, inefficiencies, pollution, and unequal distribution have produced a situation in which 
two-thirds of China's approximately 660 cities have less water than they need and 110 of them 
suffer severe shortages. According to Ma Jun, a leading Chinese water expert, several cities near 
Beijing and Tianjin, in the northeastern region of the country, could run out of water in five to 
seven years.  

Growing demand is part of the problem, of course, but so is enormous waste. The agricultural 
sector lays claim to 66 percent of the water China consumes, mostly for irrigation, and manages 
to waste more than half of that. Chinese industries are highly inefficient: they generally use 10-
20 percent more water than do their counterparts in developed countries. Urban China is an 
especially huge squanderer: it loses up to 20 percent of the water it consumes through leaky 
pipes -- a problem that China's Ministry of Construction has pledged to address in the next two to 
three years. As urbanization proceeds and incomes rise, the Chinese, much like people in Europe 
and the United States, have become larger consumers of water: they take lengthy showers, use 
washing machines and dishwashers, and purchase second homes with lawns that need to be 
watered. Water consumption in Chinese cities jumped by 6.6 percent during 2004-5. China's 



plundering of its ground-water reserves, which has created massive underground tunnels, is 
causing a corollary problem: some of China's wealthiest cities are sinking -- in the case of 
Shanghai and Tianjin, by more than six feet during the past decade and a half. In Beijing, 
subsidence has destroyed factories, buildings, and underground pipelines and is threatening the 
city's main international airport.  

Pollution is also endangering China's water supplies. China's ground water, which provides 70 
percent of the country's total drinking water, is under threat from a variety of sources, such as 
polluted surface water, hazardous waste sites, and pesticides and fertilizers. According to one 
report by the government-run Xinhua News Agency, the aquifers in 90 percent of Chinese cities 
are polluted. More than 75 percent of the river water flowing through China's urban areas is 
considered unsuitable for drinking or fishing, and the Chinese government deems about 30 
percent of the river water throughout the country to be unfit for use in agriculture or industry. As 
a result, nearly 700 million people drink water contaminated with animal and human waste. The 
World Bank has found that the failure to provide fully two-thirds of the rural population with 
piped water is a leading cause of death among children under the age of five and is responsible 
for as much as 11 percent of the cases of gastrointestinal cancer in China.  

One of the problems is that although China has plenty of laws and regulations designed to ensure 
clean water, factory owners and local officials do not enforce them. A 2005 survey of 509 cities 
revealed that only 23 percent of factories properly treated sewage before disposing of it. 
According to another report, today one-third of all industrial wastewater in China and two-thirds 
of household sewage are released untreated. Recent Chinese studies of two of the country's most 
important sources of water -- the Yangtze and Yellow rivers -- illustrate the growing challenge. 
The Yangtze River, which stretches all the way from the Tibetan Plateau to Shanghai, receives 
40 percent of the country's sewage, 80 percent of it untreated. In 2007, the Chinese government 
announced that it was delaying, in part because of pollution, the development of a $60 billion 
plan to divert the river in order to supply the water-starved cities of Beijing and Tianjin. The 
Yellow River supplies water to more than 150 million people and 15 percent of China's 
agricultural land, but two-thirds of its water is considered unsafe to drink and 10 percent of its 
water is classified as sewage. In early 2007, Chinese officials announced that over one-third of 
the fish species native to the Yellow River had become extinct due to damming or pollution.  

China's leaders are also increasingly concerned about how climate change may exacerbate their 
domestic environmental situation. In the spring of 2007, Beijing released its first national 
assessment report on climate change, predicting a 30 percent drop in precipitation in three of 
China's seven major river regions -- around the Huai, Liao, and Hai rivers -- and a 37 percent 
decline in the country's wheat, rice, and corn yields in the second half of the century. It also 
predicted that the Yangtze and Yellow rivers, which derive much of their water from glaciers in 
Tibet, would overflow as the glaciers melted and then dry up. And both Chinese and 
international scientists now warn that due to rising sea levels, Shanghai could be submerged by 
2050.  

COLLATERAL DAMAGE  



China's environmental problems are already affecting the rest of the world. Japan and South 
Korea have long suffered from the acid rain produced by China's coal-fired power plants and 
from the eastbound dust storms that sweep across the Gobi Desert in the spring and dump toxic 
yellow dust on their land. Researchers in the United States are tracking dust, sulfur, soot, and 
trace metals as these travel across the Pacific from China. The U.S. Environmental Protection 
Agency estimates that on some days, 25 percent of the particulates in the atmosphere in Los 
Angeles originated in China. {See Footnote 1} Scientists have also traced rising levels of 
mercury deposits on U.S. soil back to coal-fired power plants and cement factories in China. 
(When ingested in significant quantities, mercury can cause birth defects and developmental 
problems.) Reportedly, 25-40 percent of all mercury emissions in the world come from China.  

What China dumps into its waters is also polluting the rest of the world. According to the 
international NGO the World Wildlife Fund, China is now the largest polluter of the Pacific 
Ocean. As Liu Quangfeng, an adviser to the National People's Congress, put it, "Almost no river 
that flows into the Bo Hai [a sea along China's northern coast] is clean." China releases about 2.8 
billion tons of contaminated water into the Bo Hai annually, and the content of heavy metal in 
the mud at the bottom of it is now 2,000 times as high as China's own official safety standard. 
The prawn catch has dropped by 90 percent over the past 15 years. In 2006, in the heavily 
industrialized southeastern provinces of Guangdong and Fujian, almost 8.3 billion tons of 
sewage were discharged into the ocean without treatment, a 60 percent increase from 2001. More 
than 80 percent of the East China Sea, one of the world's largest fisheries, is now rated unsuitable 
for fishing, up from 53 percent in 2000.  

Furthermore, China is already attracting international attention for its rapidly growing 
contribution to climate change. According to a 2007 report from the Netherlands Environmental 
Assessment Agency, it has already surpassed the United States as the world's largest contributor 
of carbon dioxide, a leading greenhouse gas, to the atmosphere. Unless China rethinks its use of 
various sources of energy and adopts cutting-edge environmentally friendly technologies, 
warned Fatih Birol, the chief economist of the International Energy Agency, last April, in 25 
years China will emit twice as much carbon dioxide as all the countries of the Organization for 
Economic Cooperation and Development combined.  

China's close economic partners in the developing world face additional environmental burdens 
from China's economic activities. Chinese multinationals, which are exploiting natural resources 
in Africa, Latin America, and Southeast Asia in order to fuel China's continued economic rise, 
are devastating these regions' habitats in the process. China's hunger for timber has exploded 
over the past decade and a half, and particularly since 1998, when devastating floods led Beijing 
to crack down on domestic logging. China's timber imports more than tripled between 1993 and 
2005. According to the World Wildlife Fund, China's demand for timber, paper, and pulp will 
likely increase by 33 percent between 2005 and 2010.  

China is already the largest importer of illegally logged timber in the world: an estimated 50 
percent of its timber imports are reportedly illegal. Illegal logging is especially damaging to the 
environment because it often targets rare old-growth forests, endangers biodiversity, and ignores 
sustainable forestry practices. In 2006, the government of Cambodia, for example, ignored its 
own laws and awarded China's Wuzhishan LS Group a 99-year concession that was 20 times as 



large as the size permitted by Cambodian law. The company's practices, including the spraying 
of large amounts of herbicides, have prompted repeated protests by local Cambodians. 
According to the international NGO Global Witness, Chinese companies have destroyed large 
parts of the forests along the Chinese-Myanmar border and are now moving deeper into 
Myanmar's forests in their search for timber. In many instances, illicit logging activity takes 
place with the active support of corrupt local officials. Central government officials in Myanmar 
and Indonesia, countries where China's loggers are active, have protested such arrangements to 
Beijing, but relief has been limited. These activities, along with those of Chinese mining and 
energy companies, raise serious environmental concerns for many local populations in the 
developing world.  

SPOILING THE PARTY  

In the view of China's leaders, however, damage to the environment itself is a secondary problem. 
Of greater concern to them are its indirect effects: the threat it poses to the continuation of the 
Chinese economic miracle and to public health, social stability, and the country's international 
reputation. Taken together, these challenges could undermine the authority of the Communist 
Party.  

China's leaders are worried about the environment's impact on the economy. Several studies 
conducted both inside and outside China estimate that environmental degradation and pollution 
cost the Chinese economy between 8 percent and 12 percent of GDP annually. The Chinese 
media frequently publish the results of studies on the impact of pollution on agriculture, 
industrial output, or public health: water pollution costs of $35.8 billion one year, air pollution 
costs of $27.5 billion another, and on and on with weather disasters ($26.5 billion), acid rain 
($13.3 billion), desertification ($6 billion), or crop damage from soil pollution ($2.5 billion). The 
city of Chongqing, which sits on the banks of the Yangtze River, estimates that dealing with the 
effects of water pollution on its agriculture and public health costs as much as 4.3 percent of the 
city's annual gross product. Shanxi Province has watched its coal resources fuel the rest of the 
country while it pays the price in withered trees, contaminated air and water, and land subsidence. 
Local authorities there estimate the costs of environmental degradation and pollution at 10.9 
percent of the province's annual gross product and have called on Beijing to compensate the 
province for its "contribution and sacrifice."  

China's Ministry of Public Health is also sounding the alarm with increasing urgency. In a survey 
of 30 cities and 78 counties released in the spring, the ministry blamed worsening air and water 
pollution for dramatic increases in the incidence of cancer throughout the country: a 19 percent 
rise in urban areas and a 23 percent rise in rural areas since 2005. One research institute affiliated 
with SEPA has put the total number of premature deaths in China caused by respiratory diseases 
related to air pollution at 400,000 a year. But this may be a conservative estimate: according to a 
joint research project by the World Bank and the Chinese government released this year, the total 
number of such deaths is 750,000 a year. (Beijing is said not to have wanted to release the latter 
figure for fear of inciting social unrest.) Less well documented but potentially even more 
devastating is the health impact of China's polluted water. Today, fully 190 million Chinese are 
sick from drinking contaminated water. All along China's major rivers, villages report 
skyrocketing rates of diarrheal diseases, cancer, tumors, leukemia, and stunted growth.  



Social unrest over these issues is rising. In the spring of 2006, China's top environmental official, 
Zhou Shengxian, announced that there had been 51,000 pollution-related protests in 2005, which 
amounts to almost 1,000 protests each week. Citizen complaints about the environment, 
expressed on official hotlines and in letters to local officials, are increasing at a rate of 30 percent 
a year; they will likely top 450,000 in 2007. But few of them are resolved satisfactorily, and so 
people throughout the country are increasingly taking to the streets. For several months in 2006, 
for example, the residents of six neighboring villages in Gansu Province held repeated protests 
against zinc and iron smelters that they believed were poisoning them. Fully half of the 4,000-
5,000 villagers exhibited lead-related illnesses, ranging from vitamin D deficiency to 
neurological problems.  

Many pollution-related marches are relatively small and peaceful. But when such demonstrations 
fail, the protesters sometimes resort to violence. After trying for two years to get redress by 
petitioning local, provincial, and even central government officials for spoiled crops and 
poisoned air, in the spring of 2005, 30,000-40,000 villagers from Zhejiang Province swarmed 13 
chemical plants, broke windows and overturned buses, attacked government officials, and 
torched police cars. The government sent in 10,000 members of the People's Armed Police in 
response. The plants were ordered to close down, and several environmental activists who 
attempted to monitor the plants' compliance with these orders were later arrested. China's leaders 
have generally managed to prevent -- if sometimes violently -- discontent over environmental 
issues from spreading across provincial boundaries or morphing into calls for broader political 
reform.  

In the face of such problems, China's leaders have recently injected a new urgency into their 
rhetoric concerning the need to protect the country's environment. On paper, this has translated 
into an aggressive strategy to increase investment in environmental protection, set ambitious 
targets for the reduction of pollution and energy intensity (the amount of energy used to produce 
a unit of GDP), and introduce new environmentally friendly technologies. In 2005, Beijing set 
out a number of impressive targets for its next five-year plan: by 2010, it wants 10 percent of the 
nation's power to come from renewable energy sources, energy intensity to have been reduced by 
20 percent and key pollutants such as sulfur dioxide by 10 percent, water consumption to have 
decreased by 30 percent, and investment in environmental protection to have increased from 1.3 
percent to 1.6 percent of GDP. Premier Wen Jiabao has issued a stern warning to local officials 
to shut down some of the plants in the most energy-intensive industries -- power generation and 
aluminum, copper, steel, coke and coal, and cement production -- and to slow the growth of other 
industries by denying them tax breaks and other production incentives.  

These goals are laudable -- even breathtaking in some respects -- but history suggests that only 
limited optimism is warranted; achieving such targets has proved elusive in the past. In 2001, the 
Chinese government pledged to cut sulfur dioxide emissions by 10 percent between 2002 and 
2005. Instead, emissions rose by 27 percent. Beijing is already encountering difficulties reaching 
its latest goals: for instance, it has failed to meet its first target for reducing energy intensity and 
pollution. Despite warnings from Premier Wen, the six industries that were slated to slow down 
posted a 20.6 percent increase in output during the first quarter of 2007 -- a 6.6 percent jump 
from the same period last year. According to one senior executive with the Indian wind-power 
firm Suzlon Energy, only 37 percent of the wind-power projects the Chinese government 



approved in 2004 have been built. Perhaps worried that yet another target would fall by the 
wayside, in early 2007, Beijing revised its announced goal of reducing the country's water 
consumption by 30 percent by 2010 to just 20 percent.  

Even the Olympics are proving to be a challenge. Since Beijing promised in 2001 to hold a 
"green Olympics" in 2008, the International Olympic Committee has pulled out all the stops. 
Beijing is now ringed with rows of newly planted trees, hybrid taxis and buses are roaming its 
streets (some of which are soon to be lined with solar-powered lamps), the most heavily 
polluting factories have been pushed outside the city limits, and the Olympic dormitories are 
models of energy efficiency. Yet in key respects, Beijing has failed to deliver. City officials are 
backtracking from their pledge to provide safe tap water to all of Beijing for the Olympics; they 
now say that they will provide it only for residents of the Olympic Village. They have announced 
drastic stopgap measures for the duration of the games, such as banning one million of the city's 
three million cars from the city's streets and halting production at factories in and around Beijing 
(some of them are resisting). Whatever progress city authorities have managed over the past six 
years -- such as increasing the number of days per year that the city's air is deemed to be clean -- 
is not enough to ensure that the air will be clean for the Olympic Games. Preparing for the 
Olympics has come to symbolize the intractability of China's environmental challenges and the 
limits of Beijing's approach to addressing them.  

PROBLEMS WITH THE LOCALS  

Clearly, something has got to give. The costs of inaction to China's economy, public health, and 
international reputation are growing. And perhaps more important, social discontent is rising. 
The Chinese people have clearly run out of patience with the government's inability or 
unwillingness to turn the environmental situation around. And the government is well aware of 
the increasing potential for environmental protest to ignite broader social unrest.  

One event this spring particularly alarmed China's leaders. For several days in May in the coastal 
city of Xiamen, after months of mounting opposition to the planned construction of a $1.4 billion 
petrochemical plant nearby, students and professors at Xiamen University, among others, are 
said to have sent out a million mobile-phone text messages calling on their fellow citizens to take 
to the streets on June 1. That day, and the following, protesters reportedly numbering between 
7,000 and 20,000 marched peacefully through the city, some defying threats of expulsion from 
school or from the Communist Party. The protest was captured on video and uploaded to 
YouTube. One video featured a haunting voice-over that linked the Xiamen demonstration to an 
ongoing environmental crisis near Tai Hu, a lake some 400 miles away (a large bloom of blue-
green algae caused by industrial wastewater and sewage dumped in the lake had contaminated 
the water supply of the city of Wuxi). It also referred to the Tiananmen Square protest of 1989. 
The Xiamen march, the narrator said, was perhaps "the first genuine parade since Tiananmen."  

In response, city authorities did stay the construction of the plant, but they also launched an all-
out campaign to discredit the protesters and their videos. Still, more comments about the protest 
and calls not to forget Tiananmen appeared on various Web sites. Such messages, posted openly 
and accessible to all Chinese, represent the Chinese leadership's greatest fear, namely, that its 



failure to protect the environment may someday serve as the catalyst for broad-based demands 
for political change.  

Such public demonstrations are also evidence that China's environmental challenges cannot be 
met with only impressive targets and more investment. They must be tackled with a fundamental 
reform of how the country does business and protects the environment. So far, Beijing has 
structured its environmental protection efforts in much the same way that it has pursued 
economic growth: by granting local authorities and factory owners wide decision-making power 
and by actively courting the international community and Chinese NGOs for their expertise 
while carefully monitoring their activities.  

Consider, for example, China's most important environmental authority, SEPA, in Beijing. SEPA 
has become a wellspring of China's most innovative environmental policies: it has promoted an 
environmental impact assessment law; a law requiring local officials to release information about 
environmental disasters, pollution statistics, and the names of known polluters to the public; an 
experiment to calculate the costs of environmental degradation and pollution to the country's 
GDP; and an all-out effort to halt over 100 large-scale infrastructure projects that had proceeded 
without proper environmental impact assessments. But SEPA operates with barely 300 full-time 
professional staff in the capital and only a few hundred employees spread throughout the country. 
(The U.S. Environmental Protection Agency has a staff of almost 9,000 in Washington, D.C., 
alone.) And authority for enforcing SEPA's mandates rests overwhelmingly with local officials 
and the local environmental protection officials they oversee. In some cases, this has allowed for 
exciting experimentation. In the eastern province of Jiangsu, for instance, the World Bank and 
the Natural Resources Defense Council have launched the Greenwatch program, which grades 
12,000 factories according to their compliance with standards for industrial wastewater treatment 
and discloses both the ratings and the reasons for them. More often, however, China's highly 
decentralized system has meant limited progress: only seven to ten percent of China's more than 
660 cities meet the standards required to receive the designation of National Model 
Environmental City from SEPA. According to Wang Canfa, one of China's top environmental 
lawyers, barely ten percent of China's environmental laws and regulations are actually enforced.  

One of the problems is that local officials have few incentives to place a priority on 
environmental protection. Even as Beijing touts the need to protect the environment, Premier 
Wen has called for quadrupling the Chinese economy by 2020. The price of water is rising in 
some cities, such as Beijing, but in many others it remains as low as 20 percent of the 
replacement cost. That ensures that factories and municipalities have little reason to invest in 
wastewater treatment or other water-conservation efforts. Fines for polluting are so low that 
factory managers often prefer to pay them rather than adopt costlier pollution-control 
technologies. One manager of a coal-fired power plant explained to a Chinese reporter in 2005 
that he was ignoring a recent edict mandating that all new power plants use desulfurization 
equipment because the technology cost as much as would 15 years' worth of fines.  

Local governments also turn a blind eye to serious pollution problems out of self-interest. 
Officials sometimes have a direct financial stake in factories or personal relationships with their 
owners. And the local environmental protection bureaus tasked with guarding against such 
corruption must report to the local governments, making them easy targets for political pressure. 


