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 This report was commissioned by TEKES as an analysis report on energy and 
environment in China to identify new business opportunities for foreign enterprises by 
elaborating current situation in China' environment and energy field  and achievement 
over last five years and analyzing Chinese central government’s planned activities, 
targets and support mechanisms.  
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1 Overview of China’s Energy and Environment Status  

1.1 Energy 

China’s primary energy consumption has increased steadily in recent decades, reaching 2275 
million tons of oil equivalent (toe) in 2010, with an annual growth rate of 5.6%1 (see figure 1). 
In 2010, China accounted for nearly the first of global primary energy use—a share similar to 
that of the United States, which has just one quarter of China’s population.2 Since 1978, as 
industrialization has accelerated and living standards have improved, after the economic 
reform, China’s energy consumption has re-doubled in the last 32 years, increasing by an 
unprecedented 60 million toe annually on average. Yet its per capita energy use remains as 
same as the world average, as much as 1.7 toe in 2010, compared with 5 toe in developed 
(OECD) countries and 8 toe in the United States3. 

 

 

Figure 1 China energy consumption vs growth rate (1978-2010) 

Source: China Statistics Annual Report 2010 

Although per capita energy use in China remains below the international average, it is growing 
very rapidly, spurred recently by the infrastructure-intensive government stimulus program 
launched in late 2008. Even with efficiency advances, demand for energy is expected to 
continue to rise in the coming decades, in 2030, likely to exceed 5 billion tce or more. As the 
largest developing countries in the world, China’s fossil fuel - based energy structure has faced 
strong challenges from resource shortage and environment protection (see figure 2). Fossil 
fuel energy still takes up 90% of primary energy consumption in China. Coal and oil continue to 
dominate the nation’s energy mix, respectively accounting for roughly 70 % and 19% of total 
consumption4. (See Table 1) 

                                                            
1 China Statistics Annual Report 2010 
2 Same above 
3 IEA, Energy outlook 2010 
4 National Energy Administration, China’s Energy Development outlook 2010 

0

500

1000

1500

2000

2500

-10.0%

-5.0%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

1978 1985 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Total (Mtoe) Energy Growth (%)



 

Figure 2 China’s energy consumption structure vs the world average 

Source: BP, Statistical energy review of 2010.  
 

Table 1 Energy Consumption structure changes in China (2000-2010) 

Year Total (Mtoe) Coal (%) Oil (%) Natural gas (%) Hydro and others (%) 

2000 912 66.1 24.6 2.5 6.8 

2001 944 65.3 24.3 2.7 7.7 

2002 1038 65.6 24 2.6 7.8 

2003 1197 67.6 22.7 2.7 7 

2004 1407 67.7 22.7 2.6 7 

2005 1618 68.7 21.6 2.7 7 

2006 1779 69.4 20.4 3 7.2 

2007 1918 69.5 19.6 3.4 7.5 

2008 1995 70.2 18 3.6 8.1 

2009 2146 70.3 18 3.9 7.8 

2010 2275 68.3 19.2 4.3 8.2 

Source: China Statistics Annual Report 2010 
 

Although the energy use growth rate was very fast over the past 30 years, before 2000, 
basically a higher economic growth was supported by lower energy and electricity 
consumption growth, reflecting a relatively energy-saving growth model. But in the 21st 
century, the development model changed, energy and electricity consumption relatively rapid 
growth, between 2002 and 2005, the elasticity5 coefficient of energy consumption and 
elasticity coefficient of electricity consumption were continuously higher than 1 for several 
years, Since 1978 to 2000, the change experienced three phases:  
- Phase one: during 1978 to about 2000 period. With the spreading of world oil crisis, China 

also confronted with energy supply shortage. To response this situation, a policy of energy 
conservation as the first priority to be proposed by the Energy Research Society6 was 
adopted by the State Council.  And special committees for energy conservation as well as 
Ministry of Energy were set up under the State Council. A number of economic and 

                                                            
5 The energy elasticity defined as the percentage change in energy consumption needed for 1% change in GDP. 
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administration approaches were adopted for energy conservation and energy efficiency 
improvement. During the time, the average energy and power use growth rate was low 
than the GDP growth, the energy growth rate was only half of that of GDP. 

- Phase two: from 2001 to 2006. After the South East financial crisis, to ensure the stable 
growth of GDP, a series of economy development encouraging approaches were adopted , 
especially for promoting the heave industry development, such as steel, cement and other, 
so that energy efficiency and energy conservation have been ignored during that time, 
causing the energy growth faster than GDP growth. The every energy growth rate from 
2002 to 2006, reached about 13.6% and highest year was about 17.6% (2004). As the 
contrast with energy, GDP growth rate was only about 11.8% with electricity growth over 
14%. 

- In the early 11th five-year plan (2005-2010), energy conservation became the first priority 
again, with the purpose of reducing energy use per GDP in 2010 by 20%, compared with 
2005, a national Energy Leadership Group was set and energy conservation action and 
planning were issued formally. Then the energy and power growth become slower than 
before again.  During 2007-2010, with average GDP growth rate of 10%, energy 
consumption growth rate was only 6.3%, with reduction of over 7 percentage point and 
the electricity growth rate was 10.4%. . 

The figure 3 shows the energy efficiency situation changes during 1978 to 2010. 

 

 

Figure 3 The Comparation of growth rate, GDP vs energy and power use 

Source：ERI research report, 2011 

1.2 Environment 

Although technological advancements are evident along the entire coal supply chain, the sheer 
scale of China’s coal usage has led to significant environmental consequences for the country 
and beyond. Coal burning is the main source of domestic air pollution and is also a major 
source of greenhouse gas emissions. Vehicle use is growing rapidly as well. In the year 2009 
and 2010, the total home car sales in China was reached 14 and 18 million and became the 
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largest home car consumer in the world7, China was home to 80 million vehicles, a fleet that is 
estimated to increase by more than 1.5 million each month. As China’s economy expands, 
rising personal incomes will lead to even higher vehicle demand, presenting a growing 
challenge to both air quality and the climate in the years ahead. 

According to national statistics, Chinese emissions of climate-altering greenhouse gases 
increased from just over 4 billion tons of carbon dioxide (CO2)-equivalent in 1994 to more than 
6 billion tons in 20068.In 2006, China overtook the United States as the world’s top emitter of 
greenhouse gases. In per capita terms, however, China produced just 4.6 tons of CO2 in 2007 
while the United States produced 19 tons. It seems China has not much space in both total 
emission and per capita emission. The further increase of energy demand and carbon emission 
will face more and more external pressure. 

 

Total CO2 emission （Billion tons）        Per capita emission（Tons/person） 

Figure 4  IEA statistics of total global CO2 emission and per capita emission in 2007 

Source：Carbon emission from fuel combustions (IEA, 2009) 

Currently, the carbon emission of per capita was low in China. However, the emission growth is 
faster than any other countries in the world. Even there is no official report for the total and 
per capita emission in 2010 of China yet. But based on the roughly calculation by the energy 
growth, the total and per capita emission of CO2 was reached more than 8 billion tons and 6 
tons in 2010 respectively. And following the fast economic growth, China will become a very 
important country for emission Control.  For the reduction of GHG, at least to reduce the 
growth rate of GHG, Chinese government has proposed three policy targets, which are: 

1) Carbon intensity of GDP reduced about 40-45% compared with 2005 by 2020; 
2) Increasing the share non-fossil fuel in total energy consumption to about 15% by 2020, 

and 
3) Total energy consumption control started during 12th-five-year-plan period.  

 

And some market approaches will also proposed for carbon reduction and energy efficiency 
improvement. As the results, there will be great opportunities of carbon treading and other 
market chances for carbon reductions. 

 

                                                            
7 Annual report of Chinese Auto Association 2009 and 2010. 
8 IEA, World Energy Outlook, 2007 



 

Figure 5 Energy related CO2 emission by 2030 by region 

Source: IEA, World Energy Outlook, 2007 

 
Industry, which including manufacturing, utilities, and mining, is China’s largest sector and it is 
also the largest energy user in China, which takes about 70-72% of the total energy use both of 
total energy and power. As China takes further steps toward industrialization, it will need to 
take dramatic action to reduce the energy intensity of its economy and increase its use of non-
fossil energy sources. Improving the efficiency of energy use, enhancing energy conservation, 
and promoting renewable energy will be critical tools to ease energy supply constraints, boost 
energy security, reduce environmental pollution, “green” the economy, and tackle the climate 
challenge.  

2  Sectors review  

2.1 Energy Development and policy framework in the 11th Five-Year 
Period  

China has made great achievements in energy development since the 11th Five-Year period. It 
became the world's largest energy producing country, and eased the tension of energy supply. 
The most prominent evidences include further improved energy infrastructure, continually 
improved energy supply capacity, rapid development of clean energy, substantially improved 
energy equipment and technology, and significant progress in international energy 
cooperation. 

2.1.1  Energy production  

For a long time China has been relying largely on domestic energy resources to develop its 
economy. The rate of self-sufficiency has been above 90%, much higher than that in most 
developed countries. China became the world's largest energy producer during the 11th Five-
Year period with a strong foundation for energy production and supply. Total primary energy 
production rose from 1407.2 Mtoe in 2005 to 1993.9 Mtoe in 2010, with an average annual 
growth of 7.3% (see table 2). Enhanced energy supply capacity made great contribution to the 
sustained and rapid growth of the national economy. 



Table 2 Energy production in China (2005 to 2010) 

Year Coal(million tons) Oil (million tons) Gas (billion m
3
) Power (TWh) Total (Ntoe) 

2005 2222.7 181.4 49.3 462.1 1407.2 

2006 2373.0 184.8 57.6 501.1 1495.7 

2007 2526.0 186.3 69.2 573.2 1592.0 

2008 2793.0 189.7 76.1 668.7 1752.2 

2009 3050.0 189.0 85.2 696.9 1887.5 

2010 3200.0 190.0 89.7 822.6 1993.9 

 
To increase its energy supply capacity, China implemented the following policies and measures: 
 
- Develop coal industry in an orderly way. Coal production ranked first in the world for 

many years. The national output of raw coal in 2010 was 3.24 billion tons, accounting for 
45% of world coal production. 13 large-scale coal bases were built. Coal production 
concentration increased substantially, death rate per million tons in coal mines decreased 
year by year. 

- Actively develop electric power. Electric power industry developed to a next step. 
Installed capacity and electricity generation in 2010 reached 950 GW and 4200 TWh, 
power shortage was eased. Grid scale jumped to the first in the world, transmission line 
above 220 kV reached 430,000 km.  

- Expedite development of oil and gas. Nan Bao, Gu Long, Nanniwan and other oil fields 
were newly discovered, crude oil reserves increased steadily, crude oil production stays at 
about 190 million tons, and offshore crude oil became as a new growth point. 4 projects 
as the Phase I oil reserve base projects have been completed and began gradually to have 
effects. Natural gas production increased rapidly and the production in 2010 reached 
96.76 billion cubic meters. Unconventional natural gas exploration and development 
made positive progress and pipeline infrastructure was gradually improved. 

- Enhance energy development in rural areas. Improvement of grids in rural areas and 
construction of power projects in areas without electricity access increased supply 
capacity and consumption in rural areas, and resolved the problem for more than 30 
million people who have no access to electricity. Utilization of household biogas, biomass 
and solar thermal provided clean energy for rural areas. 

- Vigorously develop non-fossil energies. As of the end of 2010, installed capacity of 
hydropower exceeded 200 GW, ranking first in the world. 13 nuclear power reactors have 
been built and are in operation, with a total installed capacity of 10.8 GW. 28 nuclear 
power units were approved and under construction, with a total installed capacity of 
30.97 GW, accounting for 40% of the capacity under construction globally. Grid connected 
wind power capacity doubled every year in the five consecutive years, reaching 31 GW. 
Solar water heating was more than 170 million square meters, and solar photovoltaic 
installed capacity reached 900MW, the annual manufacture capacity was over 15 GW and 
the output exceeded 13 GW, and its export accounted for half of the global market. 

 
For the power generation source, coal-fire power was dominated in the total installed capacity 
(see table 3). By the end of 2010, the total installed power capacity was about 960.2 GW and 
among which, the thermal power was about 700.7 GW and the coal fired power was over 650 
GW. The hydro-power is ranked as the second large power resources in China and it was about 
213 GW by the end of 2010. Followed by wind, and nuclear, which were about 31 and 10 GW 
as commercial operated capacity in China9. 
 

                                                            
9 National Energy Administration’s News Release in April 22nd, 2011.  



Table 3 The development trend of installed power capacity in China (2000-2010) 

  
1990 1995 2000 2005 2006 2007 2008 2009 2010 

Total capacity (GW) 140.1 219.5 321.7 519.1 625.2 720.4 796.2 878.5 960.2 

Of which: Hydro power 36.1 52.2 79.4 117.4 130.3 148.2 172.6 196.3 213.0 

Thermal power 101.8 162.9 237.5 391.4 483.8 556.1 602.9 651.1 700.7 

Nuclear 0.0 2.1 2.1 6.8 6.9 8.9 8.9 9.1 10.3 

Wind and other renewable 2.2 2.3 2.7 3.5 4.2 7.2 11.9 22.1 36.2 

Power Generation (TWh) 626.8 1012.6 1374.5 2480.1 2870.7 3296.5 3471.7 3708.5 4250.0 

of which: Hydro power 126.4 186.8 243.1 401.0 435.8 485.3 565.5 571.6 667.6 

Thermal power 495.0 807.3 1107.9 2018.0 2369.6 2723.3 2803.0 3011.6 3427.4 

Nuclear － 12.8 16.7 52.3 54.8 62.9 69.2 70.0 75.0 

Wind and other renewable 

[1] 
5.5 5.6 6.8 8.8 10.5 25.0 34.0 55.3 80.0 

Source: China Electrical Power Federation Annual Repower 2010 

[1] Wind and other renewable include wind, biomass, solar and geothermal and tidal power. 

 

As the power generation, the total generation was increased from 626.8 TWh in 1990 to about 
4250 TWh in 2010, with about 10% growth per annual. However, the non-fossil fuel remained 
as about 20% and the highest year was 21% recorded in  1990 and the lowest year was about 
17.4% recorded in 2007, the dry year with less rainfall (see figure 6). As the coal is still 
dominating the power resource, and coal fired power generation will take a major resource in 
the total power generation in China. 
 

 

Figure 6 Power generation fossil-fuel vs Non-fossil fuel 1990-2010 

Source: China’s Power statistics Repower 2010. 

 

2.1.2  Energy consumption 
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As the world’s largest coal user, China consumed 32 billion tons in 2010, 44% of the world total 
and 2.5 times that of the United States, the second largest consumer. Although China ranks 
third worldwide in proven recoverable coal reserves, with an estimated 177 billion tons as of 
2007, the country’s growing population means that the coal supply may not be sufficient to 
meet rising energy demand. China’s recoverable reserve per capita is only 134 tons, below that 
of many other nations; however, not all of the country’s coal resources have been fully 
explored10.  
 
China’s second largest energy source is oil, and consumption reached 440 million tons in 2010.  
Since becoming a net oil importer in 1993, China has rapidly increased its reliance on imported 
oil and now obtains more than half of its supply from beyond its borders. China’s recoverable 
oil resource in 2008 was 21.2 billion tons and is characterized as relatively low quality, with 
uneven regional distribution—making the issue of supply security increasingly prominent.  
 
Natural gas is the third large of energy sources in China. However, the development and 
consumption of the nature gas was very slow in the past 30 year with the average proportion 
of 2% in the total energy use since 1980 to 2000. Only after 2003, the rate of nature gas was 
over 3% and it was reached above 4% in 2010. As the contrast, the world emerge is 24%. 
Recently the gas imports are projected to soar. 
 
For the clean energy, so called as non-fossil-fuel energy, which defined in China as hydro, wind, 
solar, biomass and nuclear, the total production and consumption was about 200 million toe, 
which takes about 9.2% of the total energy use in China by 2010. As the national planning, the 
non-fossil-fuel will be reached by 11.4% and 15% by 2015 and 2020 respectively. 
 
Along with China's rapid economic development and the acceleration of industrialization and 
urbanization, the demand for energy kept increasing. Total primary energy consumption was 
2275 Mtoe in 2010. Chinese Government attaches great importance to the excessive growth of 
energy consumption and problems posed by excessive reliance on coal, and actively proposed 
solutions as follows: 
- The trend of excessive growth was curbed during the 10th Five-Year period through 

industrial restructuring, shutting down of excess facility capacity and improvement of 
energy efficiency for newly built facilities. During the 11th Five-Year period, energy 
consumption growth rate deceased year by year. 

-  Government attaches great importance to optimizing energy consumption structure. The 
proportion of coal in primary energy consumption decreased from 70.8% in 2005 to 69.6% 
in 2010, while natural gas and renewable energy grew rapidly, natural gas increased from 
2.6% to 4 %, primary power increased from 6.8% to 7.8%. 

- Adjust the traditional energy structure. “Large substitute small” was implemented in 
electric power industry. The cumulative capacity of small thermal power plants shut down 
was more than 87 GW. High efficient and environmental protecting units such as 
supercritical and ultra-supercritical were built. Coal consumption per unit electricity 
decreased by 30 grams in the 5 years, and the total saving was over 300 million tons of 
coal. More than 9000 small coal mines were closed during the 5 years. Industry 
concentration continues to increase in coal industry. 

2.1.3 Energy pricing and subsides system in China 

 
The energy pricing system in China is very complicated and the pricing system is different 

                                                            
10 China Academy of Engineering,  Energy Development Strategy Outlook towards 2050  



according to the energy type:  
- Free marketing pricing system adopted for coal,  
- Government approval price for electricity (including renewable energy power), and 
- International marketing driven and government control pricing system for oil.  
 
The energy price level varies by region. Some example of energy price and change trend in 
China based the energy type listed in table 4. 

 

Table 4 Energy price level in China 

 2005 2006 2007 2008 2009 2010 

Coal for power (Yuan/ton) [1] 350.1 389.8 408.3 488.8 587 686.1 

Gasoline (Yuan/ton) [2] 5006 6233 5929 6916 7510 7970 

Power (Yuan/MWh) [3] 490 510 520 525 540 560 

Note: [1] Coal price in Qinhuangdao, [2] gasoline price in Wuhan city [3] average power sale 
price. 
Source: Energy research report, 2011 
 
The energy subsides system was set before 1992, due to the shortage of energy supply, 
Chinese government gave a lot of financial subsides for coal, oil and natural gas production 
and consumption. Since 1992, energy policies and system reforming have been taken by 
Chinese government: 
 
- Put the coal production rights down to local government; adopt a marketing price for coal 

sales and removal all subsides of coal production and consumption. 
- Separate generation and distribution of power. Set up several independent power 

producers and two large networks (in 2003) and in terms of power price, a government 
approval pricing system was adopted, only offering subsides to agriculture production, 
chemical fertilizer and Tibetan are. 

- Free the development right of hydro-power to all the kinds of investors, including private 
and international investors. 

- Set up three national oil and gas producers, which are China National Petroleum 
Corporation, China Petrochemical Corporation and China National Offshore Oil 
Corporation, oil and natural gas price was controlled by the government and some 
subsides are still available for the oil and natural gas sectors when the international 
market price changes. Such as in 2008, due to the high international price of oil, more 
than 30 billion Yuan was given to the sector. 

 
The further reform on energy price and subsides will be: 
 
- Gradual removal of the all subsides to traditional energy, especially for oil and natural gas.  
- Open the market for oil and natural gas supply both for private sectors and international 

investors. 
- Decentralization of power system and separation of power generation, transformation 

and distribution. 
- Adoption a market price system for power generation, including same grid with same 

price for same users and all the power resources are with one price, except renewable 
energy and nuclear power, which is still needed for governing. 

- The marketing price of oil and natural gas sales will fluctuate following international trend, 
inevitably influenced by control measures by government.  



2.1.4 Energy technology and equipment 

Science and technology is the primary productive force and the main motive force of energy 
development. China attaches importance to the development of energy technology and sets 
great store by the development of energy science and technology, and has narrowed its 
technological gap with the developed countries in energy industry and effectively promoted 
the overall development of the energy industry. 
 
-  Spur innovation for key technologies. Progress were made in recovery ratio in oilfield 

with ultra-high water cut, comprehensive development in thin coal seam, direct coal 
liquefaction technology and other core technologies. 500 kV DC, 750 kV AC transmission 
technologies were mastered. Pilot projects using 1,000 kV AC and 800 kv DC extra-high-
voltage electricity transmission have been completed and put into operation. Super 
Critical technologies for thermal power were successful realized in experimental fast 
reactor, HTGR pilot demonstration project will be under construction. Demonstration 
projects for million-ton-level direct coal liquefaction and 600 000-ton-level coal-to-olefins 
achieved success. 

- Improve equipment manufacturing capacity. Mechanization rate in state-owned key coal 
mines reached more than 80%, MW-level ultra-critical, large-scale air cooling and 
circulating fluidized bed reached the international advanced level. Localization rate of 
essential equipment for improved second generation nuclear technology reached 80%, 
and China has the capability to produce key equipment for standard design of the third 
generation nuclear technology. Independent design and manufacturing for 10-Million-ton-
level of oil refinery, million-ton-level of ethylene, LNG carriers and 3,000 meter deep 
water drilling platforms were achieved. 

2.1.5  International cooperation in Energy sector  

The 11th Five-Year period saw China’s fastest growing international energy cooperation and its 
most significant effectiveness. China's development of energy has not only satisfied its own 
needs for economic and social progress, but also brought opportunities and tremendous space 
for development for the rest of the world. 
 
- Actively participate in international multilateral and bilateral dialogue. China participated 

in more than 60 multilateral and bilateral energy cooperation mechanisms. In multilateral 
cooperation, China is an official member of the Energy Working Group of Asia-Pacific 
Economic Cooperation (APEC), Energy Cooperation of Association of Southeast Asian 
Nations (ASEAN) plus China, Japan and Korea (10+3), International Energy Forum, World 
Energy Conference, and Asia-Pacific Partnership for Clean Development and Climate. 
China is also an observer of the Energy Charter, and maintains close relations with 
international organizations such as International Energy Agency (IEA) and the 
Organization of Petroleum Exporting Countries (OPEC). Regarding bilateral cooperation, 
China has established mechanisms for dialogue and cooperation with a number of energy 
consuming and producing countries including the U.S, Japan, European Union and Russia. 

- Positive achievements were made in major international energy cooperation. China-
Russia crude oil pipeline, the Central Asian natural gas pipeline, China-Kazakhstan crude 
oil pipeline got through connection, China-Myanmar Oil and gas pipeline started 
construction. LNG terminal in Shenzhen, Fujian and Shanghai have been put into 
operation. Yingli, Suntech, Longyuan and other new energy companies went to Africa, and 
donated to local schools, hospitals, stadiums and other public welfare undertakings. 
Chinese power equipment has been exported to dozens of countries and regions 
worldwide. 



- Development of energy sector in China brought Foreign Owned Enterprises superexcellent 
development opportunities and broader market. In terms of power industry, Siemens, 
ABB and Toshiba provided efficient electric transmission and transformation equipment; 
Hitachi, Siemens, GE and Alstom etc. brought Chinese market advanced ultra-supercritical 
technology and had cooperation with local companies to different degree, in addition, 
Alstom, Westhouse and AREVA are the main providers of equipment and technology 
related to large hydropower as well as nuclear power. Technology transfer and 
cooperation not only enhanced the modernization level of power industry in China, but 
also brought opportunities of foreign enterprises over last few years. During the 12th five-
year period, China will further strengthen the construction of power transmission and 
distribution system and improve the efficiency of power generation, which means a broad 
development space for the enterprises with advanced energy production technologies. In 
terms of oil and gas, China is still dependent on west exploration technologies, including 
oil and gas extraction technology, unconventional oil and gas exploration, deep-sea oil 
exploration and efficient refining technology etc., in which fields, BP, Shell, Dupont, 
Novozymes were quite active. Besides, the cooperation with US and Netherlands have 
achieved initial success on clean coal technology such as integrated gasification combined 
cycle (IGCC) which will be the priority of advanced technology development in China, 
indicating greater development potential.  

 

2.2  Renewable energy 

2.2.1 Market and industry  

 
During the 11th five-year-plan period, all the renewable energy increased very fast. Table 5 is 
the summery of the renewable energy market development from 2005 to 2010. 
 

Table 5 Summary of renewable energy market development in China (2005 -2010) 

Content 2005 2010 target 2010 actual Growth rate (%) 

Power generation (GW) 120.53 205.8 251.97 15.9 

Hydro 117 190 213.4 12.8 

wind 1.26 10 31 89.8 

Solar PV 0.07 0.3 0.9 66.7 

Biomass 2.2 5.5 6.67 24.8 

Thermal  supply 
    

Biogas (billion m3) 8 19 160 82.1 

Solar collector (million m2) 80 150 168 16.0 

Geothermal (Mtoe) 2 4 5 20.1 

Bio-liquid fuel 
    

Ethanol (million tons) 1.02 5 1.8 12.0 

Bio-diesel (million tons) 0.05 0.2 0.5 58.5 

Total energy production(Mtoe) 116.2 210 230 14.6 

Source: Energy Research Institute report, March of 2011 
 

2.2.2 Wind Power 

 
During the 11th five-year-plan period, total wind power installation as much as 35 time of the 



level of 2005, and total installed capacity reached 44.73 GW, among which 31 GW was 
commercially operated (see figure 7) 
 

 
Figure 7 Wind power market in China 

Source: CWEA & CREIA, Wind power outlook, 2011 
 
In 2010, the installed capacity of wind power in China kept fast growing. For the whole year, 
new hoisting-installed capacity is about 18 GW and the grid connected capacity is about 17 GW. 
The cumulative hoisting-installed capacity is estimated 45 GW and the cumulative grid-
connected capacity is about 31 GW, separately increase 74% and 75% compared to last year. 
In 2010, total grid-connected wind power generation will reach 50 TWh, increased by about 88% 
compared to last year. In 2010, wind power installation still focus on 7 large wind farms (10 
GW wind power bases) in North-China areas. (See table 6) In 2010, Inner Mongolia new 
hoisting-installed capacity exceeds 4.6 GW, the cumulative hoisting-installed is 13.86 GW and 
the grid connected capacity is to 9.9 GW, keeping the leading position in the whole country, 
followed by Gansu, Hebei, Liaoling, Shandong and Heilongjiang with cumulative installed of 
more than 2GW. 
 

Table 6  Target of 7 wind power bases 

Wind Power Bases accumulative installed in 
2010 

Target of accumulative 
installed in 2020 

Heibei 3.58 GW 14.13 GW 

East of Inner Mongolia 3.82 GW 20.81 GW 

West of Inner Mongolia  6.3 GW 38.3 GW 

Jilin 2.02 GW 21.3 GW 

Jiangsu  1.28 GW 10.75 GW 

Gansu Jiuquan 1.34GW 21.91 GW 

Xinjiang 49.5MW 10.8 GW 

 
 

Table 7 Capacity Installed of wind power by region（unit: MW） 

No. Province added in 2010 Cumulative in 2010 

1 Inner Mongolia 4661.85 13858.01 

2 Gansu 3756 4943.95 
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No. Province added in 2010 Cumulative in 2010 

3 Heibei 2133.4 4921.5 

4 Lianning 1641.55 4066.86 

5 Jilin 877 2940.86 

6 Shandong 1418.7 2637.8 

7 Heilongjiang 710.3 2370.05 

8 Jiangsu 371 1467.75 

9 Xinjiang 361 1363.56 

10 Ningxia 500.5 1182.7 

11 Shanxi 627 947.5 

12 Guangdong 319.44 888.78 

13 Fujian 266.45 833.7 

14 Yunnan 309.75 430.5 

15 Zhejiang 64 298.17 

16 Shanghai 127.45 269.35 

17 Hainan 60.5 256.7 

18 Shanxi 177 177 

19 Beijing - 152.5 

20 Anhui 148.5 148.5 

21 Henan 72.25 121 

22 Tianjin 102.5 102.5 

23 Hunan 92.3 97.25 

24 Jiangxi - 84 

25 Hubei 43.4 69.75 

26 Chongqing 33.15 46.75 

27 Guizhou 42 42 

28 Qinghai 11 11 

29 Guangxi - 2.5 

30 Hongkong - 0.8 

  Total 18927.99 44733.29 

Source:CWEA 
 

In addition, China first offshore wind farm “Shanghai Donghai Bridge 10 MW Offshore Wind 
Power Project, all turbines has passed 240h pre-acceptance test in August 31, 2010, starting 
the formal operation. This project totally use 34 units’ Sinovel wind generators of 3MW, the 
expected electricity can reach to 260 million kWh annually. 
 
From the developer’s point view, there are more than 100 developers for wind power business 
and 15 of them with more than 700 MW.  All the wind power developers with capacity over 1 
GW are the large State Owned Energy Company and the TOP four are all the National Power 
Producers (See table 8). 

 

Table 8  The TOP 15 wind power producers in China 

No. Developer Installed capacity (MW) Market share 

1 Guodiang Group 8941.1  20.0% 
2 Huaneng Group 6331.0  14.2% 
3 Datang Group 5619.8  12.6% 



4 Huadiang Group 2556.9  5.7% 
5 CGN 2364.5  5.3% 
6 Guohua 2345.6  5.2% 
7 CPI 1708.1  3.8% 
8 Jingneng 1314.3  2.9% 
9 Huarun 977.3  2.2% 
10 Xintian Green Energy 935.0  2.1% 
11 China Energy Conservation 804.5  1.8% 
12 China Wind Power  767.3  1.7% 
13 Ningxia Generation 745.2  1.7% 
14 The three gorges Group 730.5  1.6% 
15 Tianrun 725.5  1.6% 
 other 7867.0  17.6% 
 Total 44733.3  100.0% 

Source: CWEA & CREIA, Wind power outlook, 2011 
 
There are more than 80 manufactures of wind turbines and another 100 components supplier. 
Among the manufactures, 4 of them are listed in the TOP 10 of the world and Sinovel is the 
second large in the world (see table 9). 
 

Table 9  The top 10 wind turbine manufacture in the world 

Enterprise 2010 newly added（MW） 2010 accumulated（MW） 

Vestas 5842 45547 

Sinoval 4386 10044 

GE 3796 26871 

Gold-wind 3740 9055 

Enercon 2846 22646 

Suzlon 2736 17301 

East-turbine 2624 6389 

Gamesa 2587 21812 

Siemens 2325 13538 

United power 1643 2435 

Rest suppliers 8247 30292 

Total  40772 205928 

Source: BTM Consult ApS – A part of Navigant Consulting, World Market Update 2010 
 
The domestic brands turbine manufacturers continue to increase market share and become 
the main wind turbine suppliers in China wind power market. New installed capacity of Sinovel, 
Goldwind and Dongfang three companies was separately about 4.3 GW, 3.7 GW 2.63 GW, the 
market share about 23%, 19%, 14%, known as the clear leaders in the market. Vestas 
Corporation ranked in the place of No. 6, in the international brands it still ranked No.1 with 
new installed capacity about 89 million kW, about 4.7% market share. Table 10 shows the 
distribution of market share of the TOP 20 manufactures in China. 
 
Table 10   TOP 20 of wind turbine manufacture in China 

No. 
Enterprise  Installed 

capacity(MW) 
Market share 

1 Sinovel 4386 23.2% 



2 Gold-wind 3735 19.7% 

3 East-turbine 2623.5 13.9% 

4 United power 1643 8.7% 

5 Mingyang 1050 5.5% 

6 Vestas   892.1 4.7% 

7 Shanghai Electric 597.85 3.2% 

8 Gamesa  595.55 3.1% 

9 XDF 507 2.7% 

10 Huachuang 486 2.6% 

11 Haizhuang 383.15 2.0% 

12 Nanche 334.95 1.8% 

13 Vision  250.5 1.3% 

14 GE  210 1.1% 

15 Suzlon  199.85 1.1% 

16 Huayi 161.64 0.9% 

17 Yinxing  154 0.8% 

18 Yuanda  129 0.7% 

19 Sanyi 106 0.6% 

20 Changxing 100 0.5% 

 
Rest supply  382.9 2.0% 

 
Total 18927.99 100% 

 
The total manufacture capacity of wind turbine in China is over 25 GW and total demand in 
2010 was only 19 GW with over capacity of 25% or more. With the expansion of industrial 
scale and increasingly fierce competition, the wind turbine cost and market prices further 
decreased. In early 2010, 1.5 MW wind power tender price had dropped to 4,500 Yuan / kW. In 
October 2010, at the Hebei Zhangbei and Xinjiang Hami wind power base wind turbine bidding 
meeting, most quoted prices of 1.5 MW wind turbine further reduced to 4000-4100 Yuan per 
kW. 
 
Moreover, Wind power industry continues to deepen the process of internationalization. As 
the world's fastest growing wind power market and manufacturing base, China has attracted 
US GE company, Denmark Vestas, Germany Nodex, Spain Gamesa, India Suzlon and other 
global wind power companies to develop new technologies and open factories in China. Global 
procurement of Wind power equipment manufacturing companies provide an opportunity for 
foreign companies in the supply chain of the wind power equipment, the proportion of directly 
importing or purchasing foreign-funded converters, spindle bearings, control system, the key 
high value-added components and enterprises is above 60%.  

 
Internationalization is a target for Chinese wind manufactures. However, there is none Chinese 
manufacture yet to be an international manufacture (see figure 8), at present, most of them 
more inclined to regional supply.  



 

Figure 8 Globalization of wind manufacture 

Source: BTM Consult ApS – A part of Navigant Consulting, World Market Update 2010 
 

2.2.3 Solar Energy  

Solar PV 
China domestic market is starting up in large scale, but the PV market still depends on export 
seriously. In 2010, since the launch of China 280 MW national grid-connected PV generation 
concession project and 200 MW “Golden Sun and PV Building Application Demonstration 
Project” (for short “Golden Sun Demonstration Project”), domestic PV generation market 
started up in scale, at present the tendering of suppliers for key equipments has finished. 
Overall, in 2010 China installed new solar PV capacity is about 500MW, the cumulative 
installed capacity 800MW. However, relative to the size of the domestic large manufacturing 
sector, the situation that PV products highly depend on foreign markets has not improved 
much. In 2010, the proportion of China's exports of PV cells is still about 93%, only about 2% 
decline compared with 2009 See figure 9). 
 



 
Figure 9 PV installation and manufacture in China 

Source: CREIA, Solar PV Outlook 2011 
 
In 2010, with the pull of consumption market from European countries, China's production 
scale of wafer, photovoltaic cells and modules keep the No.1 ranking in the world and further 
converge to advantageous enterprises. In addition, the Chinese PV product prices in 2010 
continued a downward trend.  According to rough estimates, there are more than 300 module 
manufacturers, 100 cell manufacturers and 20 polysilicon manufacturers. 
 
In terms of solar module manufacture, Chinese solar PV manufacturers are the leader in the 
world and among the TOP10, there are 6 from China (including Taiwan). See figure10. 

  

 
Figure 10  TOP 10 solar PV manufacture in the world 

Source: Photon international, March 2011. 
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The market share of Chinese manufacture is also increased from 27.2% in 2007 to 47.8% in 
2010. 
 

Table 11  Solar PV manufacture distribution in the world (2000-2010) 

Regions 2002 2003 2004 2005 2006 2007 2008 2009 2010 

China 10  10  50  200  400  1088  2600  4746.8 13018.4 

EU 135  193  314  470  657  1063  2000  2472  3545  

Japan 251  364  602  833  928  920  1300  1545  2299.5 

Taiwan      450  900  1503  3448.5 

USA 120  103  140  154  202  266  432  543.8 1253 

Other region 45  74  89  102  314  663  668  1653.1 3648.3 

Total 561  744  1195  1759  2501  4450  7900  12464  27213  

Source: Source: Photon international, March 2011 & other source. 
 
Polysilicon price was volatile in 2010, but remaining at 50-90 US$ / kg, decreased by about 10-
20% compared to the average level in 2009; crystalline silicon solar cell module price down to 
1.5 U.S. $/ kW; including the price of inverter and the balance components, rapidly declined. 
 
In 2010, polysilicon production in China reached 43,000 tons, increased by 10% compared with 
last year; the overall size of industry was the third biggest, ranking after the United States and 
Germany, with growth rate over 50% in three consecutive years and self-sufficiency rate of 
polysilicon 50%. In wafer processing sectors, in 2010, crystalline wafer production in China 
exceeded 10 GW, the growth rate more than 60%, the overall size of industry ranking No.1 in 
the world. In photovoltaic cell production process, 2010 production of photovoltaic cells in 
China reached 13 GW, with an increase of more than 90%, the overall industry size of three 
consecutive years ranked No.1 in the world. In the solar cell module production process, 2010 
solar cell module production in China reached  more than 8 GW, with the growth rate more 
than 100%, the overall size of industry ranking No.1 in the world. In thin film batteries 
production process, 2010 annual output capacity was 500 MW, the utilization rate of product 
capacity is only about 10% and total production was only about 50 MW. 
 
Solar thermal utilization  
 
In the solar thermal industry, 2010, the number of China solar water heater production and 
operational capacity continuously keeps No.1 in the world. The annual production of solar 
water heater reaches 49 million sqm, with the growth rate 16.7%; operational capacity 
reached 168 million sqm, with an increase of 15.9%. By using of solar collectors, about 20 
million toe of energy will be saved with a total GHG reduction of 75 million tons GHG. China's 
solar thermal industry has formed a completed industrial chain from the processing of raw 
materials, solar collector production to water heater production, meanwhile the service 
systems of product development and manufacturing, engineering design, marketing are 
improved gradually, leading the development of glass, metal, insulation materials and vacuum 
equipment and other related industries. Up to 2010, in vacuum tube water heater industry 
chain, the total output of borosilicate glass was 890,000 tons, and full glass vacuum line is 
more than 2,000 pieces. 
 
The activity of Home appliances for the rural areas leads the market expanding. The activity of 
solar products into rural area since 2009 promoted the use of solar water heaters, with the 
increasingly fierce market competition, product quality and price has been increased gradually. 
2010 February and December, the second and third rounds of tendering for solar energy 
products to rural areas were conducted sequentially, in this basis, the scope of subsidies for 



successful products was gradually expanded and the average bid price was increased as well as 
the number of participants and successful enterprises increased continuously.  
 

2.2.4 Biomass 

 
Biomass power: By the end of 2010, total installed capacity for all kinds of biomass generations 
is about 670 MW, have exceeded the designated aim of 550 MW in Renewable Energy “the 
eleventh Five year” plan. There into, 170 MW generated by bagasse, 226 MW generated by 
straw and wood waste, 223 MW by urban waste, and 50 MW by biogas and landfill gas. 
 
Biogas Project. By the end of 2010, China totally has built 4000 large-scale biogas projects, 
annual production volume from household biogas digesters and large biogas projects is about 
16 billion m3. Currently, the total installed capacity of biogas generation projects for livestock 
manure is 7MW, in which 500kW-scale and above projects are more than 10 sets, account for 
33%, besides including 3 sets of MW level biogas grid-connected generation project . 
 
Bio-liquid Fuel. In 2010, four aging grain ethanol fuel projects and Guangxi COFCO cassava 
ethanol project generated 1.84 million tons of ethanol fuel. Annual vehicle ethanol gasoline 
consumption was about 18.4 million tons, with about 0.5 million tons of ethanol from the non-
grain material, such as cassava and other. In 2010, China began to promote the BD5, BD10 
biodiesel sales in Hainan Province, to form China's first demonstration biodiesel sales market. 
 
In the biomass industry, construction cost of domestic biomass power plant is about 10,000 
Yuan per kW, more than twice of unit cost of conventional thermal power plant. By reducing 
the import of equipment, improving the local production, strengthening the technical 
supervision and management, there still should be potential for cost reduction. With efforts to 
improve the local production, technology and equipment, the construction cost of per kilowatt 
can be reduced to 7,000 Yuan or less. 
 

2.2.5 Hydropower  

 
Small hydropower, defined as installations less than 50MW in capacity, is an important 
renewable energy source in China and is often referred to as “rural hydropower” because of its 
close link to economic development and electrification in rural areas. China is now a world 
leader in small hydro systems, which have been fully commercialized. Investment is growing 
every year, and more than 20 GW is under construction annually. The Medium-and-Long Term 
Development Plan for Renewable Energy sets a target for 50 GW of installed small hydro 
capacity by 2010, a level that was reached by the end of 2008, and two years ahead of 
schedule. (See Figure 11) By the end of 2010, total installed capacity small hydropower is 
around 55 GW. Power generation from small hydro reached 160 TWh, accounting for about 25% 
of total hydropower generation. Although the country’s small hydropower stations are limited 
in scale, they have a large combined impact and play a significant role, particularly in rural and 
mountainous areas.  



 
Figure 11  China’s small hydropower installed capacity and power generation, 1985-2009 

 

2.2.6 Others 

Geothermal Energy 
 Geothermal power has undergone three decades of development in China. By the end of 2009, 
the country’s total geothermal installed capacity reached 9 GW, with most of this located in 
Tibet. Globally, China ranks second in installations after the United States, and first in annual 
geothermal energy production (21 TWh). The country has gradually developed aquifer thermal 
energy storage technologies as well as cascade utilization (waste heat utilization) of its 
geothermal resources. China is experiencing 10% annual growth in geothermal applications in 
space heating, hot water, and farming. Geothermal energy currently provides space heating 
over some 30 million square meters and supplies 600,000 families with hot water. 
 
Ocean Energy  
With more than 18,000 kilometers of coastline, China and its nearby islands are rich in ocean 
energy resources that have not been sufficiently tapped. Development of ocean energy, such 
as tidal and wave power, is currently in the pilot and demonstration stages in the country. It is 
estimated that some 190 tidal power plant sites could be developed to achieve more than 500 
kW installed capacities. The country’s total recoverable ocean energy resources could reach 
1,000 GW. But due to technical barriers, these resources have not been actively tapped. 
 

2.2.7 Policy Analysis11 

 

China unveiled its plan to ramp up renewable energy production in 2004, at the International 
Renewable Energy Conference in Bonn, Germany. The following year, China enacted its 
milestone Renewable Energy Law, which took effect in early 2006. This law, along with its 
supporting amendments for implementation, comprises the legal framework for China’s 
renewable energy policies. It covers all relevant regulations, sectoral targets, development 
plans, fiscal and subsidy policies, and national standards. Further additions to the law continue 

                                                            
11 REN-21 report, Chinese renewable energy policy review, 2010 



to be deliberated. 
 
The second most important strategy to support renewable energy development in China is the 
Medium and Long-Term Development Plan for Renewable Energy. The Plan, drafted by the 
NDRC and passed in 2007, lays out the guiding principles to “speed up the development of 
renewable energy, promote energy conservation and reduce pollutants, mitigate climate 
change, and better meet the requirements of sustainable social and economic development by 
2020.” 
 
Key stipulations for renewable energy in both the Renewable Energy Law and the Medium and 
Long-Term Development Plan for Renewable Energy include: 
 
National targets. According to both plans, renewable energy should account for 10 % of 
China’s total energy supply by 2010 and 15 %by 2020. By writing these targets into national 
law, China has indicated its long-term commitment to the development of renewable energy. 
 
Mandatory grid access. To guarantee the grid connection and consumption market of RE 
generation such as wind power, the Renewable Energy Law stipulates that grid companies 
have to purchase all of the power generated from renewable energy sources within their 
coverage areas. Renewable Energy Long-term Development Plan put forward that power grid 
companies should reach 1% RE generation share in 2010 and 2% RE generation share in 2020. 
 
Feed-in-tariffs/ Power pricing. In July 2009, the NDRC divided China into four regions 
according to their wind energy resources and set fixed benchmark power prices at 0.51, 0.54, 
0.58, and 0.61 RMB (7.4 cents, 7.9 cents, 8.5 cents, and 8.9 cents) per kilowatt-hour, 
effectively establishing a feed-in tariff for wind power. China is moving gradually toward a 
system of fixed tariffs for solar PV as well. For ground-mounted PV projects, the government 
now pays a set price of 1.09 RMB (15.9 cents) per kWh for a 10 MW solar PV power plant, 
which is nearly three times the rate paid to coal-fired generators but still not high enough to 
spur a sizable domestic market. 
 
To encourage the development of domestic PV market, 2010 June, NEA started up the second 
round grid-connected PV generation concession demonstration projects, totally involved 
Shanxi, Qinghai, Gansu, Inner Mongolia, Ningxia and Xinjiang six northwestern provinces, 13 
PV generation projects, total installed capacity 28 MW. 2010 September, project bidding was 
finished, successful prices of thirteen sub-projects were between 0.7288~0.9907 Yuan/kWh, a 
relatively significant decrease compared with tender bid price 1.09 Yuan/kWh of Dunhuang, 
Gansu than 10 MW in 2009. 
 
For biomass power generation, the price is fixed according to: (1) the cost of operating local 
coal-fired power plants, including the installation and operation of flue gas desulfurization 
equipment, and (2) a premium of 0.35 RMB (5.1 cents) per kWh. The premium was increased 
from 0.25 RMB (3.6 cents) in late 2008 due to low financial viability, which resulted in too 
many biomass power plants competing for the same amount of feedstock. "the notice of 
improving forestry and agriculture biomass power generation pricing policies" and "the notice 
of construction management of biomass power generation project” describe that new forestry 
and agriculture biomass power generation projects which are not defined by tender, will use 
the uniform benchmark electricity price 0.75 Yuan per kWh, began to implement a unified 
national benchmark electricity price, to ensure benefits of biomass power generation projects.  

 
Special subsidies. For solar PV installation, the government’s “Golden Sun” programs launched 
in July 2009 as well as an older subsidy scheme for grid-connected PV on urban roofs provide 



financial subsidies for the installation of solar PV systems. For urban roof systems of 50 kW and 
above, the government provides a maximum subsidy of 20 RMB ($2.90) per peak watt installed. 
For large grid-connected systems of 300 kW and above, and for off-grid systems in remote 
areas, subsidies cover 50%- 70% of the total investment, respectively. 

 
To speed up the straw energy utilization, cultivating biomass briquette application market, the 
Ministry of Finance in 2010 under the "straw energy utilization subsidies Interim Measures", 
provided a total of about 0.27 Billion in financial assistance to more than 50 enterprises with 
annual production more than 10,000 tons scale, supporting about 2 million tons of solid fuel 
production. 
 
Price balancing. According to Chinese policy, the additional cost of renewable power above 
conventional power sources is to be shared nationwide by collecting a surcharge on all retail 
electricity sales of non-renewable energy. This surcharge is currently around 0.002 RMB (.03 
cents) per kWh but can be increased if deemed necessary. It is collected by grid companies and 
allocated by the Ministry of Finance according to local conditions, and is the major source for 
renewable energy subsidies. The Ministry redistributes surcharges from regions where the 
collected total is large to regions where this amount is small, to achieve nationwide balance. 
 
Other Chinese policies that support renewable energy development include subsidies for the 
production of bio-pellet fuel; reduction and exemption from the value-added tax for 
renewable energy equipment; a preferential import tax on key renewables components; and 
the “Home Appliances to the Countryside” project, which promotes and/or subsidizes the use 
of appliances such as evacuated tube solar water heaters in rural areas. 
 
In addition, the Ministry of Science and Technology provides financial support for R&D on key 
renewable energy technologies and has established a reward system for independent 
equipment R&D. For example, for an innovative wind turbine with full intellectual property 
rights, the Ministry will grant a reward for each unit of project production. In 2008, the 
Ministry of Finance announced another reward system for wind turbine manufacturing, 
awarding the first 50 wind turbines using innovative technology with 600 RMB ($88) per kW, to 
be split evenly between the manufacturers of the turbines and the components. 
 
A draft revision to the Renewable Energy Law, submitted in August 2009, proposes setting up a 
new fund to support development of China’s renewable energy industry and establishing a 
system of purchasing all power generated from renewable energy sources. The proposed 
“renewable energy development fund” would be financed through the government budget 
and would support R&D on renewable energy technologies as well as development of a “smart 
grid” power transmission system. 
 
In addition to the general policies and regulations enacted by the central government, local 
governments have formulated their own policies for renewable, including development plans, 
targets, and subsidies that are suitable to local conditions. For example, several provinces—
including Hebei, Jiangsu, and Xingjiang—have adopted local wind energy targets and 
developed plans for project implementation. 
 

2.3 Energy Efficiency  

2.3.1 Over review 



 
Spurred by the policies and targets as well as key technological changes in a variety of sectors, 
China’s energy efficiency improved significantly between 2005 and 2010. According to official 
figures, energy consumption per unit of GDP decreased 2.7 % in 2006 (the first decline since 
2003), 5.0 % in 2007, 5.2 % in 2008, and 3.6 % in the first half of 200912. All of these savings 
occurred despite an average GDP increase of 10.7 % annually over the period. 
 
Overall, China’s energy intensity fell by just over 19.1 % during the first three years of the 11th 
Five-Year Plan (2006–10), saving 634 million tce of energy and reducing greenhouse gas 
emissions by 1460 million tons of carbon dioxide-equivalent, basically achieving the plan’s 
target. In the last year, nearly all of the country’s major cities, provinces, and autonomous 
regions registered savings in energy consumption per unit of GDP, energy consumption per 
unit of industrial added value, and power consumption per unit of GDP. 
 
Although China has achieved considerable progress in improving its energy intensity, there 
remains significant potential for efficiency improvements in all major economic sectors, 
including industry, buildings, and transportation. 
 
Especially, the total energy need was still increased over the last five years, such as, coal added 
by about 1 billion tons, power generation increased by about 510 GW, oil consumption 
increased by about 200 million tons and the  GHG was increased by more than 2.2 million tons. 
 

2.3.2 Industry 

 
Industry is China’s largest energy consumer, accounting for 72 % of total primary energy 
consumption in 2007.13 The industrial sector covers such activities as electricity generation by 
coal-fired power plants, mining, and still far behind that of developed countries. Nevertheless, 
the country has made progress in its efforts to eliminate obsolete production capacity. During 
the first three years of the 11th Five-Year Plan, from 2006 to 2008, it shut down more than 34 
GW of small thermal power units and eliminated nearly 61 million tons of obsolete iron 
production capacity, 44 million tons of steel production capacity, and 140 million tons of 
cement production capacity—saving 72 million tce. 
 
In general, China’s energy-conversion efficiency, as well as the efficiency of its most energy-
intensive products, has improved gradually since 2005. For instance, the amount of coal used 
for thermal power generation declined by an average of 4 grams per kWh annually during 
2000–05, and 6 grams per kWh during 2005–08—1.5 times the previous rate of decline. Other 
major energy-consuming products and industries showed similar improvements, including 
steel, copper, cement, and paper14. (See table 12) 
 

Table 12  Energy Consumption of Major Energy Consuming Industrial Products, 2000- 2008 

                                                            
12 China Electricity Council, China Annual Report on Electric Power Industry 2009 (Beijing: 2009). 
13

 China’s Energy Development Report 2009, op. cit. note 
14 REN21, op. cit. note 18. 



 

2.3.3 Buildings 

China is currently a global leader in construction and registered the world’s fastest growth in 
building output in 2009. Buildings currently account for an estimated 42 %15 of China’s total 
energy use, including energy for lighting, heating, air conditioning, office equipment, and 
appliances. The main energy sources used in buildings are biomass (mainly in rural areas) and 
coal (mainly in urban areas), although use of electricity and oil are rising. Building energy 
consumption has seen rapid growth in recent years, increasing 1.3 times between 1996 and 
2006—from 243 million tce to 563 million tce. Despite this rise, China’s per capita energy use 
for buildings, at 0.3 tce, is still much lower than in developed countries due mainly to the low 
level of energy services. But this does not mean that China’s building sector has higher energy 
efficiency, because energy consumption factors can vary greatly, international comparison can 
be difficult. 
 
 In 1980s, a series of standards and target have been set to reduce building energy 
consumption. 2006 regulation require new buildings to meet a 50% reduction in energy 
consumption from the baseline year of 1980–81. As technology advances, the energy 
efficiency of China’s buildings is improving. In Beijing, progress in energy-saving technologies 
has led to a gradual decline in the heating needed per unit of area for residential structures, 
improving the efficiency of buildings significantly. Sample projects indicated that Chinese 
buildings that comply with building energy efficiency standards have heating requirements 
close to or below the average in industrialized countries. Unfortunately, nationwide 
compliance with existing building efficiency standards is low, and new construction represents 
a huge untapped potential. As in many developed countries, building energy efficiency 
standards are difficult to implement in China. Highly technical standards need to be translated 
into guidance that is usable by architects and building contractors. Building operators need 
incentives to run buildings in a manner that takes advantage of energy efficiency features, and 
the burden of implementation typically falls on local governments that vary widely in their 
capacity. 
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 In China, the official methodology used to determine the energy share of buildings is different from that used for industry; 
hence, the 72 percent share for industry and the 42 percent share for buildings are both accurate but are calculated using 
different categories of measurement. 



2.3.4 Transportation 

Transportation, including roads, railways, waterways, and aviation, accounts for an estimated 
10 % of China’s total energy consumption. The main energy sources used in transportation are 
gasoline, diesel, aviation kerosene, and other liquid fuels, as well as a growing amount of 
electricity for rail and public transport. Road transportation accounts for the bulk of 
transportation energy use, followed by rail; the country is home to large numbers of two- and 
three-wheeled vehicles (mopeds, motorcycles, etc.), and it relies on a higher share of rail travel 
and a lower share of air transport and automobiles. However, energy efficiency within China’s 
transportation sector is still lagging, particularly with regard to trucks, air transport, and inland 
waterways. 
 
Energy efficiency in China’s transportation sector is gradually improving as technologies 
advance; however, there is significant room for further gains, especially with regard to the 
country’s rapidly expanding vehicle fleet. Between 2005 and 2008, the number of private cars 
in China more than doubled which required the projected rise in energy use and makes energy 
efficiency an even more urgent task.  
 
China has taken important steps to promote more efficient vehicles. The government has 
raised the fuel economy standard for new cars produced in its factories from 12.3 kilometers 
per liter in 2002 to 15.3 kilometers per liter in 2009. Some regions are also increasing 
promotion of electric vehicles: the city of Shenzhen, for example, recently deployed 40 
battery-powered taxis and plans to expand the program if it succeeds. Meanwhile, China is 
readily embracing mass transit systems, including the use of Bus Rapid Transit (BRT) in major 
metropolitan areas. Within the next decade, China is looking toward even larger high-speed 
rail projects that could potentially connect the country to Europe, with a travel time of two 
days between Beijing and London. 

2.3.5  Policy and regulation  

 
China has adopted a variety of measures to conserve energy and improve energy efficiency. As 
one of its main policies, the government has set a target in the 11th Five-Year Plan (2006–10) 
of cutting energy consumption per unit of GDP by 20%, or 4% annually16. The plan also 
identifies targets for reducing emissions of sulfur dioxide (SO2) and chemical oxygen demand 
(COD) by 10%. To achieve these goals, China has embarked on a comprehensive energy 
conservation program that covers all major economic sectors and has few equals in other 
countries, developed or developing. 
 
One critical step has been to establish high-level leadership. In 2007, the State Council, China’s 
cabinet, set up a leading working group on energy conservation and emissions reduction, 
headed by Premier Wen Jiabao. Premier Wen has also chaired the Council’s executive session 
on various occasions to study and deploy energy-conservation work. Several Chinese provinces 
have set up similar high-level working groups on energy conservation and emissions reduction, 
headed by senior provincial officials with leadership in energy conservation management.17 
 
To address the stipulations in the 11th Five- Year Plan, the government has broken down the 
Plan’s energy-conservation and emissions reduction targets and delegated responsibility for 
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 IEA, op. cit. note 2; National Bureau of Statistics of China, China Energy Statistical Yearbook 2009 (Beijing: China Statistics Press, 
September 2009). 
17 Table 1 from National Bureau of Statistics of China, op. cit. note 3, and fromWorld Bank,World Development Indicators 
(Washington, DC: 2009), at http://data.worldbank.org. 



meeting them to various regions and sectors, as well as to thousands of energy-intensive 
businesses nationwide. Specific energy efficiency initiatives include: 
 
- Ten Key Energy-Saving Projects to encourage the areas of public transport and alternative 

fuels, combined heat-and-power (CHP), surplus heat utilization, green lighting, high-
performance appliances, and energy-saving buildings. Altogether, these efforts represent 
potential energy savings of 240 million tce between 2005 and 2010. 

- Energy Efficiency Benchmarking in Key-Energy-Consuming Sectors to oversee efficiency 
achievements in specific sectors of the economy. For example, in the construction sector, 
the task of saving energy, including connecting thermostats to 150 million square meters 
of building space, has been allocated to regional governments, while the transportation 
sector has issued energy conservation plans for railways, highways, waterways, and civil 
aviation projects. 

- A Top-1000 Enterprises Energy Conservation Program to encourage the nation’s largest 
energy-consuming businesses to develop energy auditing, report on their energy usage, 
and prepare conservation plans. 

 
In addition to these specific projects, the Chinese government has formulated a 
comprehensive plan to conserve energy by eliminating obsolete production capacity in 
manufacturing. The plan targets obsolete capacity in the areas of power generation, iron and 
steel, electrolytic aluminum, ferroalloy, calcium carbide, coke, coal, cement, and flat glass. 
 
The government has also implemented a variety of economic policies that are conducive to 
energy conservation, such as higher taxes on coal, crude oil, and natural gas resources that 
vary from province to province. A differentiated electricity pricing policy targets businesses 
with low energy efficiency in eight energy-consumptive industry categories, raising the 
electricity price by 0.05–0.2 RMB (0.7–2.94 U.S. cents) on businesses that are below 
government standards or that the government wishes to eliminate. To encourage 
technological progress in energy conservation, the government has adopted a “rewards 
instead of subsidies” policy, rewarding businesses financially in accordance with the amount of 
energy saved. Other economic policies related to energy conservation include adjusting oil 
consumption taxes to help regulate the price of refined oil. 
 
China is working to improve its energy efficiency regulations and standards as well. In October 
2007, the Standing Committee of the National People’s Congress passed a revised Energy 
Conservation Law, and in 2008 the government promulgated two new regulations, on Energy 
Savings in Civil Buildings and Energy Conservation by Public Institutions. It also released 
mandatory national standards that place an energy consumption limit on 22 energy-intensive 
products, including crude steel and cement, as well as mandatory national energy efficiency 
standards for 19 major energy consuming end-use products, including refrigerators. Various 
regions have adopted similar revised regulations and standards. Shandong province, for 
example, has developed a long list of standards that includes regulations on public buildings, 
standards for industrial heat exchangers, and limits on marine and truck fuel consumption. 
In addition to regulating industries directly, the government is putting increased pressure on 
local and regional officials to better enforce China’s energy and climate policies. The revised 
Energy Conservation Law holds local governments and their officials responsible for 
implementing the national energy-intensity reduction target (decoupled to the local level) by 
making completion of the target one of the standards for performance evaluation. Certain 
regions have conducted similar breakdowns of their conservation targets and established 
performance evaluation and assessment systems, including a mechanism for publicly reporting 
on entities that do not meet the targets. 
 



One accountability measure, the Energy Conservation and Emission Reduction Statistical 
Monitoring and Implementation Assessment Plan and Methods, is designed to assess the 
performance of various regions and businesses in achieving the nation’s energy conservation 
and emissions reduction goals. 
 
The regulations include three main components: (1) a system for evaluating energy 
consumption per unit of GDP, which aims to strengthen government and corporate 
responsibility by implementing quantitative assessment and enforcement measures on 
provincial governments and energy-intensive companies; (2) a statistical index and system for 
monitoring energy consumption per unit of GDP, which enables the creation of a 
comprehensive survey of energy consumption and energy efficiency; and (3) a system for 
statistical analysis, which includes monitoring and evaluating total emissions of major 
pollutants, such as sulfur dioxide and carbon dioxide; and methods for assessing compliance 
with emissions-reduction targets. 
 
These new regulations are having an effect on the behavior of local governments and officials. 
Zhejiang province, for instance, now requires municipal and county-level mayors to include the 
energy-reduction goal as a standard for performance assessment. Shandong and Guangdong 
provinces also plan to incorporate environmental responsibility into the performance 
assessments of government officials. In Beijing, the city government has designated the first 
workday of each month as “Energy Conservation Day,” during which all air conditioners and 
elevators in city governmental offices are powered down and government officials are 
encouraged to take mass transportation, ride bicycles, or walk to work. Overall, the integration 
of energy conservation into performance assessments is having a significant impact on local 
government compliance. 
 
In addition to regulations and policies, China is developing an extensive public awareness and 
mobilization plan to increase support for reducing energy use. The country has organized a 
nationwide Universal Energy-Saving and Emission-Reduction Action to mobilize communities 
to participate in energy conservation, as well as initiated nine “special actions” to this end, 
including a school-based action on energy conservation and emissions reduction. 
 
Another important policy component of China’s energy strategy is the Medium and Long-Term 
Energy Conservation Plan, adopted in 2004 by the National Development and Reform 
Commission (NDRC), China’s macroeconomic planning body. The plan serves as the guidance 
for China’s future energy conservation work and is the basis for developing energy-saving 
projects. Its goals are to encourage energy conservation, improve energy efficiency, accelerate 
the creation of an energy-saving society, ease resource constraints and environmental 
pressures, and meet the overall goal of building “a moderately prosperous society. 
 
The Medium and Long-Term Energy Conservation Plan focuses on energy conservation targets 
and development priorities through 2010 and proposes goals for 2020. When fully 
implemented, the measure has the potential to save an estimated 1.4 billion tce of energy, 
enough to cover the projected 1.26 billion tce of additional energy production capacity needed 
during the period 2003–2020. The Plan’s four priority goals are to: 
 
- Improve national energy efficiency. According to the Plan, energy consumption per 

10,000 Yuan of GDP (1990 fixed price) should decrease from 2.68 tce in 2002 to 2.25 tce 
by 2010, registering an average annual energy efficiency rate of 2.2 % from 2003 to 2010, 
with the capacity to save 400 million tce. By 2020, energy consumption per 10,000 Yuan 
GDP should be 1.54 tce, with an average annual energy efficiency rate of 3 % from 2003 to 
2020. 



- Improve the energy efficiency of major industrial products. Energy consumption per unit 
of major industrial products, such as ammonia, steel, cement, and aluminum, should 
“reach or be close to the international advanced standard of the early 1990s by 2010 and 
reach or be close to the international up-to-date level by 2020.” By 2010, large and 
medium-sized businesses should reach the international advanced level for energy 
consumption of the early 2000s. 

- Improve the energy efficiency of major energy-consuming equipment. By 2010, the 
energy efficiency of new major energy consuming equipment should reach or approach 
the international advanced level. For some vehicles, electric motors, and household 
appliances, efficiency should reach the highest international level. 

- Improve energy conservation management. By 2010, China should establish a fairly com- 
plate system of energy-saving regulations and standards, policy support, supervision and 
management, and technical service that is adapted to the country’s economic system. 

2.3.6 Achievements of the policy 

  
The major economic achievements of 11th-five-year-plan for energy efficiency are as following: 
 
- Provide strong support to maintain stable and rapid economic development: With lower 

energy growth (about 6%) to support the fast GDP growth (10.4%) from 2006 to 2010 and 
the energy elastics reduced from 1.04 of 10th-five-year-plan period to about 0.59. 

- The fast growth of energy intensive industry has been changed. During the last three 
years in 10th five-year-plan period (2003-2005), the GDP energy use increased by 9.8% and 
SO2 as well as COD discharge increased by about 32.3 and 3.5%. As the contrast, during 
the year of 2005 to 2010, the GDP energy use reduced by about 19.2% and total other 
major pollutants reduced about 10% (see figure 12). 

- Promoted technologies renovation and innovation. Unit energy consumption of all major 
products in key industries has decreased substantially and whole level of energy efficiency 
has been improved. Such as, coal consumption for thermal power was reduced from 370 
kgce/kWh in 2005 to about 340 kgce/kWh in 2009, with reduction of 8.11%. energy 
consumption per ton of Steel was decreased by about 11.4% from 0.694 tce to 0.615 tce, 
comprehensive energy consumption of cement decreased  by16.77% and so on. 

- Facilitate structural optimization and upgrading. Large-scale and high-efficiency 
equipments were utilized for the newly added capacity to make the proportion of 
advanced production capacity increased and the backward technologies are phase out. 
For example, about 87 GW small scaled coal-fired power plants (less than 125 MW) are 
phase out or shut down, and the ratio of above 300 MW of coal-fired power from 47% in 
2005 to increased to about 69%. Moreover, in steel sector, share of large-scale furnace 
with 1000 cubic meter or more rise from 21% to 34%. 

- Contributed to GHG emission reduction. About 634 M toe energy was saved in the year of 
2005 to 2010, with total 1.46 Gt of GHG reduced. 

 



 
 

Figure 12 Major energy and pollutants reduction rate during 2005 to 2010 

Source: Du Xiangwan, Speech in workshop of climate change, April 12, 2020 
 

2.4 Environment Protection and Climate change  

Protecting the environment and effectively addressing climate changes have a bearing upon 
China's modernization construction as a whole and long-term development. For a long time, 
China suffers an increasingly acute contradiction between energy development and the 
demand of reducing emission of major pollutants because of its coal-based energy structure 
and extensive energy consuming pattern. Due to the continually growing demand for energy in 
future, the mission to control carbon dioxide emissions will pose a more and more stiff 
challenge to China’s energy development, and will become a key factor to promote the 
sustainable development of economy and society in China. 

2.4.1 China status on environment and climate change 

Being a developing country, while China throws itself into economic development, it also has 
adopted a series of policies and measures to reinforce the control of pollutant discharge. 
Nevertheless, all kinds of environmental pollution problems that arose gradually in different 
stages in the developed countries during their over one-hundred-year history of 
industrialization, unfold all together in China in recent 20 years, displaying a structured, 
compound and condensed feature. Particularly since the adoption of the 10th Five-Year Plan, 
owing to the rapid growth of energy production and consumption, emissions of sulfur dioxide 
and other pollutants have been rebounding sharply, and emissions of carbon dioxide have 
been rising quickly as well. Therefore, China faces an austere situation to control the emissions 
of major pollutants and carbon dioxide. 
 
Currently, the major pollutants in China are sulfur dioxide, smoke dust and nitrogen oxides, of 
which the emissions of sulfur dioxide and nitrogen oxide have already exceeded the 
environment capacities. In 2005, China’s total emissions of sulfur dioxide and smoke dust were 
25.49 Mt and 11.83 Mt respectively, increasing by 27.8% and 1.10% over the year 2000. Sulfur 
dioxide emission kept on rebounding for 4 consecutive years from 2003 and reached 25.888 
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MT in 2006, increasing by 88.8% over the year 1981, with an average annual growth rate of 
2.58%. Monitoring results indicate that from 1991 to 2006, acid rain precipitation spread 
further in China and its acidity was keeping on rising. The acidity of precipitation in China as a 
whole kept stable during the 1990s, but took on an upward trend since the year 2000. By 2005, 
the average concentration of sulfate and nitrate in the precipitation has increased by 12% and 
40% respectively.  

 

Table 13    Change in Emissions of sulfur dioxide and smoke dust in China (10,000 tons) 

Year Sulfur dioxide (million tons) Smoke dust (million tons) 

Total Industrial Residential Total Industrial Residential 

2000 20.0  16.1  3.8  11.7  9.5  2.1  

2005 25.5  21.7  3.8  11.8  9.5  2.3  

2006 25.9  22.4  3.5  10.9  8.6  2.2  

2009 22.1  18.7  3.5  8.5  6.0  2.4  

Source: China Statistical Yearbook 2010 etc, China Statistical Publishing House. 
 
Emissions of major pollutants in China are directly related to energy consumption and the 
pollutants emitted by coal are China’s biggest air pollution problem. It is estimated that about 
90% of sulfur dioxide and nitrogen oxide emissions in China is resulted from fossil fuel 
combustion. According to the statistics for the last decade, emissions of sulfur dioxide and 
smoke dust in China have been going up with the growth of total energy consumption and the 
pollutant emissions are positively correlated with the quantity of energy consumption. In 
particular, due to continuous growth of total coal consumption, total emissions of air 
pollutants still stays in a very high level. 
 
According to China’s Initial National Communications on Climate Change, China’s total GHG 
emissions in 1994 were 4.06 billion tons of CO2 equivalents, including 3,070 million tons of 
carbon dioxide. According to a tentative estimate by experts, China’s total GHG emissions in 
2004 were about 6.1 billion tons of CO2 equivalents, including 5,070 million tons of carbon 
dioxide. From 1994 to 2004, the average annual growth rate of GHG emissions in China is 
around 4%, and the proportion of CO2 emissions in total GHG emissions increased from 76% in 
1994 to 83% in 2004. China’s per capita carbon dioxide emissions from fossil fuel combustion 
in 2005 were 3.88 tons, equal to 35% of that of OECD countries. Meanwhile, The CO2 emission 
per unit GDP in China is generally on a declining trend, with a decrease of 46.2% in 2005 as 
compared to that of 1990, while only 18.4% for OECD countries in the same period. 
 

Table 14  Comparison of carbon dioxide emissions from fossil fuel combustion in 2005 

 Total emissions 

（Gt） 

Per capita 
emissions 

(ton) 

Emissions per unit 

GDP（Kg/US$） 

Emissions per unit 
Energy consumption 

(ton/Tj) 

China  5.1  3.9  2.7  70.4  

USA  5.8  19.6  0.5  59.4  

World 27.1  4.2  0.8  56.7  

Note: the source is from IEA, the GDP data are calculated by the 2000 prices and exchange 
rates. 
 



2.4.2 Policy and strategic target 

 
The Chinese government has established environmental protection as one of its basic national 
policies and taken sustainable development as an important strategy. While pushing forward 
economic development, it has adopted series of policies and measures from the national 
conditions, which have achieved positive results. 
 
With regard to the reduction of major pollutants emissions, Firstly, further improving and 
perfecting relevant laws and statutes to accelerate mitigation of major pollutant emissions. In 
addition, the relevant departments of the Chinese government have also promulgated a 
number of mandatory emission standards. Secondly, further establishing the binding effect of 
the environmental protection objectives. The 11th Five-Year Plan for National Economic and 
Social Development has for the first time set a binding target to reduce the major pollutant 
emissions by 10%. Thirdly, further reinforcing the implementation of the thermal power 
desulfurization policy. At the same time, the power industry throughout the country has 
pushed forward the campaign of replacing small-size generating units by large units to save 
energy and reduce emissions. Fourthly, vigorously promoting the development of 
environmental protection industry and relevant technologies. In recent years, thanks to the 
increasing investment from government bond funds and other reasons, noticeable 
improvements were obtained in the quality and technological level of environmental 
protection products manufactured in China. Fifthly, further increasing the investment in 
environmental protection. In 2005 China's total investment in control of environmental 
pollution added up to 238.8 billion RMB, an increase of 125.1% than that of 2000, with an 
average annual growth rate of 17.6%.  
 
With regard to the controlling carbon dioxide emissions. The Chinese government also 
perfected the related laws and regulations, implemented a national program for climate 
change, and adopted and taken a series of proactive policies, measures and actions and 
reached great achievements. Based on the successes already achieved, China continued to 
take further steps and made progress. The 11th Five-year Plan sets a goal of reducing the 
energy consumption per unit of GDP of the country by around 20% during the period from 
2005 to 2010.  
 
Several policies have been taken to reach the goal through structural adjustment. For instance, 
China has taken action to accelerate the phase-out of backward production capacities, which is 
important means of energy conservation and emission reduction, and has continuously 
intensified its efforts in this regard. The inefficient production capacity that China eliminated 
between 2006 and 2009 stood at 81.72 million tons for iron, 60.38 million tons of steel, 210 
million tons for cement and 82.54 million tons for coke. China has actively optimized its energy 
mix, and made great efforts to develop low-carbon energy such as renewable energy and 
nuclear energy.  
 
In April 2010, the modified Renewable Energy Law officially went into effect, which stipulates 
the establishment of a fund for renewable energy development, and perfects the system of 
purchasing such renewable energy as wind power and solar energy at full amount and the 
method of ensuring their priority in energy allocation, thus providing a strong legal support to 
the development of renewable energy. China has energetically promoted afforestation, forest 
protection, and ecological environment amelioration to increase the capacity of carbon 
sequestration. In June 2009, the Chinese government convened a national conference on 
forestry work, clearly pointed out the following: the forestry industry has a special position in 
addressing climate change; and forestry development must be treated as a strategic option for 



addressing climate change. 

2.4.3 Action plan and international cooperation  

The recently concluded Fourth Session of the Eleventh National People's Congress adopted the 
Outline of the 12th Five-year Plan for National Economic and Social Development, attaches 
more importance to the work of addressing climate change and defines climate change as an 
important guiding direction for the future development of China. In next 5 years, China will 
concentrate on the building-up of a resource-conserving and environment-friendly society in 
the process of accelerating the transformation of the economic development pattern, and set 
binding indexes about the substantial decline of the energy consumption intensity and carbon 
dioxide emission intensity, so as to effectively control greenhouse gas emission.  
 
China will continue to take multiple means such as adjusting the industrial and energy 
structure, conserving energy, enhancing energy efficiency and increasing forest carbon sink 
should be comprehensively exercised, to dramatically reduce energy consumption intensity 
and CO2 emission intensity and effectively control the greenhouse gases emission. The total 
amount of energy consumption will be rationally controlled, and the energy consumption will 
be strictly supervised.  
 
The formulation of energy development plan will be accelerated, and the decomposition and 
implementation mechanism for controlling the total amount target will be defined. 
Afforestation will be promoted and the forest area will be increased by 12.5 million hectares. 
Research, development and application of low-carbon technologies will be accelerated, and 
the greenhouse gases emission will be controlled in the field of industry, building industry, 
transportation and agriculture.  
 
It will be explored to establish the low-carbon product standard, identification and certification 
system, the statistical and accounting system on greenhouse gases emission, and the carbon 
emissions trading market step by step. The pilot program of national level low-carbon 
provinces and cities will be fostered.  
 

Table 15  Major indicators specified in the 12th Five-Year Plan 

Indicator SO2  NH3 NOX  COD BOD CO2/ GDP  

Change -8% -10% -10% -8% -8% -17% 

Source: 12th-five years National Economic and Social Development Plan 
 
Adhering to the principle of common but differentiated responsibilities, China will actively 
participate in international negotiation and facilitate the establishment of fair and reasonable 
international system which aims at tackling with climate change. China will reinforce the 
international communication and strategic dialogue on climate change and conduct the 
pragmatic cooperation on research, development and capacity building to accelerate the 
establishing the international cooperation platform for fund and technology transfer and the 
management system.  

 

2.5 The Way for Foreign Involvement 

 



2.5.1 The way of involvement 

 
In recent decades, China has made great strides in its reforms to open up its market for foreign 
direct investment including energy. Among developing countries, China is now the largest 
recipient of foreign capital. Foreign-invested firms have played an increasingly important role 
in Chinese economic progress. For the respect of involvement form of foreign investment, the 
Enterprises with Three Kinds of Capital are the main forms of Foreign Direct Investment in 
china for absorbing foreign capital. There are some other investment forms, such as Share 
Company with Foreign Investment, Joint Exploitation, BOT, etc. 
 
The Enterprises with Three Kinds of Capital refers to Sino-foreign Equity Joint Ventures, Sino-
foreign Contractual Joint Ventures, and Wholly Foreign-Owned Enterprise. Sino-foreign Equity 
Joint Ventures are enterprises jointly established by foreign and China economic entities, 
whilst invested and operated jointly by both investors, who shall share the profits and risks in 
proportion to their respective shares. Sino-foreign Contractual Joint Ventures are jointly 
established by foreign and China economic entities, with the contract prescribe their 
respective condition and responsibilities for risks and debts. And Wholly Foreign-Owned 
Enterprises are invested entirely by foreign economic entities. It usually takes the form of 
limited liability companies. For example, China’s Linuo Group and Paradigm from Germany 
started a joint-venture to provide solar heating products, which is the leader in China’s solar 
heating industry now. And GE, Siemens, REpower and Gamesa have cooperation with Chinese 
companies to different degree.  
 
Chinese-foreign Joint Exploitation means that the foreign companies cooperate with Chinese 
Companies to explore and develop oil resources, according to the Regulations of the People's 
Republic of China on the Exploitation of Offshore Petroleum Resources in Cooperation with 
Foreign Enterprises or Regulations of the People's Republic of China on the Exploitation of land 
petroleum resources in Cooperation with Foreign Enterprises. For example China National 
Petroleum Corporation (CNPC) jointly exploits Shale gas resources or natural gas project with 
and Royal Dutch Shell PLC, Kazakhstan oil and Gas Company and Chevron Corporation. 
 
International Lease and Compensation Trade Project, including international lease means 
foreign, compensation trade and parts processing. International lease means foreign investor 
lease technologies and equipment to Chinese company, when lease expires, transfer the 
equipments to Chinese party or withdraw to obtain compensation. Compensation trade means 
foreign merchant provide equipments and technologies for Chinese side, and profits from the 
products produced by using imported equipment directly, which includes foreign merchant 
produce products by taking the full of advantage of processing and manufacturing of Chinese 
side.  Japan’s Hitachi, Toshiba Corp and Germany’s Siemens successfully transferred high-
efficiency power transmission equipment to China; China introduced ultra-supercritical 
technology from BHK in Japan and Foster Wheeler in US;  
 

Concession project: BOT refer to Build-Operate-Transfer, is a form of project financing, 
wherein a private entity receives a concession from the private or public sector to finance, 
design, construct, and operate a facility stated in the concession contract. This enables the 
project proponent to recover its investment, operating and maintenance expenses in the 
project. Traditionally, such projects provide for the infrastructure such as toll road, power 
plant, railway etc. to be transferred to the government at the end of the concession period. 
And Transfer-Operate-Transfer (TOT) is where a private investor buys the property and 
operational rights of a facility, and receives his returns through normal business operations 
within a concession period. At the end of such period, he then transfers the facility to its 

http://en.wikipedia.org/wiki/Concession_(contract)
http://en.wikipedia.org/wiki/Concession_(contract)
http://en.wikipedia.org/wiki/Public_sector


original owner for no cost. For instance, German Nordex and Spanish MADE jointly undertake 
concession project of China wind power; Tianwei Group and Germany’s Siemens AG won a 
joint bid for providing transformers to the Three Gorges Project; Mitsubishi, Siemens, Alstom 
enter China market successfully through the joint R&D and cooperation with three major 
power equipment groups of Harbin, Shanghai, and Dongfang.  
 
Share holder Companies with Foreign Investment are stock limited companies set by foreign 
companies, enterprises, or other economic organizations with Chinese companies, enterprise 
or other economic organizations, which are established according to the principle of stock. All 
principal of Share Company with Foreign Investment is made up of equal amounts of stocks, 
every stockholder would take certain responsibility for company in accordance with his 
amount of stocks, and the company is responsible for debts with all estate. 
 

2.5.2 The successful cases all international investor in China 

 
There are many successful cases of international investors in China, which are listed in table 16. 
 

Table 16  successful companies and work area in China 

Companies Energy efficiency Renewable 
energy 

Traditional 
energy 

Environmental and 
climate change 

Siemens □ □ □ □ 

GE □ □ □ □ 

ABB  □ □  

DuPont □ □ □ □ 

Dowcoming □ □  □ 

Vestas  □   

HSBC  □ □ □ 

 

3 Policy Interpretation and Prospective during 12th five-year Period 

 

3.1 Energy strategy and prospective  

During the 12th Five-Year period, general requirement for energy development is "priority to 
conservation, rely on domestic resources, encourage diverse patterns of development, protect 
environment, adjust and optimize energy structure, strengthen capacity building for scientific 
and technological innovation, strengthen international cooperation with mutual benefit, build 
secure, stable, economic, clean and modern energy industry system”. The major strategy and 
prospective are as: Security, Safety, Economy and Clean for the supply. And following 
approaches will be taken during 12th –five-year-plan period: 

3.1.1 Production 

To increasing the supply energy for Security, Safety, Economy and Clean, following actions will 
be taken: 
 
- Built large coal mines bases, steadily promote coal development and transformation. 

Develop safe and efficient coal mines, orderly promote construction of 14 large coal bases 



and accelerate integration of coal resources and coal mining enterprises’ merger and 
restructuring. Develop clean, efficient and comprehensive use of coal. Orderly develop 
R&D and demonstration for coal gasification, coal liquefaction and coal based co-
generation. 

 
- Stabilize oil production and increase natural gas production. Strengthen domestic oil and 

gas exploration and development, form 5 large-scale oil and gas producing areas including 
Trim and Junggar Basin, Songliao Basin, Ordos Basin, Bohai Bay Basin and Sichuan Basin. 
Speed up coastal and deepwater areas’ oil and gas exploration and development, 
promote coal bed methane, shale gas and other unconventional oil and gas resource 
development and utilization, optimize the layout of oil refining industry. 

 
- Develop new energy and renewable energy. Actively develop hydropower under the 

premise of protecting ecological environment and proper resettlement. Construct key 
large-scale hydropower along the Jinsha, Yalong, Dadu River and other major rivers. 
Efficiently develop nuclear power on the base of ensuring safety, speed up nuclear power 
construction in coastal provinces, and steadily promote its development in central 
provinces. Actively and effectively develop wind, solar, biomass and other new energy 
sources. 

3.1.2 Distribution 

 
For optimizing regional distribution of energy development, strengthen the construction of 
energy transmission pipeline, following actions will be taken: 
 
- Layout the national energy development distribution according to the principle of 

"accelerate development in western areas, stabilize development in central areas, and 
optimize development in eastern areas". Speed up construction of large coal bases and 
coal fired power generation bases in western region; strengthen development of oil, gas 
and hydropower resources. Stabilize energy development in central region, rationalize 
distribution of coal-fired power plants, and promote construction of inland nuclear power. 
Accelerate build of offshore oil and gas belt in eastern region, vigorously develop 
renewable energies, and strictly control new thermal power projects. Strengthen national 
energy base construction, development 5 comprehensive national energy bases including 
Shanxi, Ordos Basin, eastern Inner Mongolia, southwest area and Xinjiang. 

 
- Speed up oil and gas pipeline construction. Strengthen pipeline construction for imported 

oil and gas in the northwest, northeast, southwest and offshore areas, improve pipeline 
for domestic crude oil and refined oil, coordinate overall pipeline network development 
for natural gas, coal bed methane and coal gasification. 

 
- Strengthen power grid construction. Improve regional 500 kV and 750 kV backbone grid to 

meet the requirements for large-scale trans-regional power transmission and grid 
connection for new energy. Construct EHV and UHV transmission lines; further expand the 
scale of “west power to east” project. Promote smart grid, strengthen construction and 
transformation of urban and rural power grid, increase power grid optimization and 
supply reliability. 

 
- Promote construction of coal transport channels. Strengthen channel construction 

connecting coal producing areas and the others. Increase loading berths in major coastal 
ports for coal, and improve coal transport capacity. 



3.1.3 Innovation 

Promoting capacity building for energy innovation are the major components for the national 
energy strategy. For reaching such kind of target, following actions will be taken: 
 
- Promote energy technology innovation based on major national science and technology 

projects and national energy R&D (experimental) center. Conduct key energy technologies 
researches in large-scale oil and gas fields, coal bed methane, shale gas, large-scale and 
advanced PWR and HTR and new energy vehicles.  

 
- Promote self-reliance in major energy equipment relying on major national projects, 

focusing on promoting nuclear power, clean coal power generation, gas turbines, new 
energy, offshore oil and gas drilling, natural gas liquefaction, and other key equipment. 

 
- Actively develop demonstration projects on deep-sea oil and gas exploration and 

development, domestic third generations of PWR nuclear power plants, offshore wind 
power, regional smart grid, and new type electric vehicle charging facilities. 

3.1.4 International cooperation  

Because of the increased independent’s issue, the international cooperation for ensure the 
energy security is placed in high priority. For the international cooperation, following actions 
will be taken: 
 
- Improve utilization of foreign investment and guide foreign investment to more advanced 

energy technologies, new energy, environmental protection area, and exploration and 
development of unconventional energy resources. Bring in overseas talents and advanced 
technology, optimize the soft investment environment and protect the legitimate rights 
and interests of investors. 

 
- Market orientation and enterprises’ independent decision-making are the principles to 

guide Chinese energy companies to orderly conduct of overseas investment cooperation. 
Optimize international energy resource development, project contracting and labor 
cooperation, progressively develop large-scale energy multinationals, improve their 
international operation level. Facilitate their foreign investments; protect rights of our 
companies overseas. Energy companies which "Globalization" should fulfill their corporate 
social responsibilities and benefit local people. 

3.2 Energy efficiency policy and prospective 

 
Following the experiences and lessons learn from 11thfive-year, the energy efficiency policies 
and prospective are changed mainly in bellows: 

3.2.1 Target for GDP energy intensity 

In the 12th-five-yeas National Societal and Economic Development Plan (12th-five-year-plan), 
the new target for GDP energy intensity has been proposed: by 2015, the GDP energy use will 
be reduced about 16% in the average of the nation and the target will be a constrained, which 
should be reported to National People Congress (NPC). All the regional governments will also 
requested to develop their owned target based on the national target and proposed regional 
target is listed in table 17. 



 
Table 17    Regional GDP energy intensity target for 2015 

Levels Target Regions including 

1 18 Tianjin,  Shanghai, Jiangsu, Zhejiang, Guangdong 

2 17 Beijing, Hebei, Liaoning, Shandong 

3 16 Shanxi, Jilin, Heilongjiang, Anhui, Fujian, Jiangxi, Henan, Hubei, Hunan, 
Chongqing, Sichuan and Shanxi  

4 15 Inner Mongolia, Guangxi, Guizhou, Yunnan, Gansu, Ningxia  

5 10 Hainan, Tibie, qingahi and Xinjiang 

Source: Du Xiangwan, Speech in workshop of climate change, April 12, 2020 
 
For reach the target following concepts should be taken during 2011 to 2015: 
 
- Set up a national energy consumption target for limiting the energy consumption growth 

in the next five years. 
- Adoption of the green development, low carbon development approaches in the 

economic development planning. 
- Establishment of encourage and constrains system for energy conservation and emission 

reductions. 
- Adoption of resources saving and environmental friendly production and consumption 

approaches. 
- Promoting sustainable development conception and increasing the conception of eco-

civilization. 

3.2.2 Actions 

Following actions will be taken during 2011 to 2015: 
 

- Develop a national and regional energy conservation plan, which should includes target, 
policy measure, monitoring, standards, certification and assessment for energy efficiency 
actions. 

- Adopt marketing approaches for promoting energy efficiency improvement such as 
ESCO18, contract management, DSM19, labeling and other marketing methodologies. 

- Change consumption customs in the field of using energy saving products, including 
energy efficiency building, cars, and so on. 

- Conduct 5 major energy saving programs: 
 Energy conservation program targets on co-generation, motors, wasted heat 

utilization, boiler, building, transportation and green lighting. 
 Energy efficiency for family’s program targets on applicants, cars, lighting and other 

energy efficiency products. 
 Demonstration program for special technologies, including wasted heat utilization 

and high efficiency motor and other technologies. 
 ESCO support programs to promote ESCOs to adopt energy saving contracts 

management approaches for energy saving and energy efficiency improvement. 
 Conduction of energy efficiency companion among the large energy users and society. 

3.2.3 Barriers for energy efficiency 

The major constrains to reach the target of 12th –five-year plan are as following: 

                                                            
18 ESCO means energy service companies. 
19 DSM means Demand side management 



 
GDP growth rate: The actual GDP growth rate during 11st FYP is 11.2% which exceeded the 
target of 7.5% per year by 3.7 percentage point. Currently, the national target of GDP growth 
rate from 2010-2015 is about 7% per annual. Based on the experience of 11th FYP, 2- 3 
percentage point will be added to the national target, which means by 2015, GDP growth rate 
would be about 9 to 10%. However, all the regional government’s target is much higher than 
the national target, some of them even as high as 15% to 20%, which make target more 
difficult to achieve in contrast, the per GDP energy target can be reached easier, however, the 
total energy use would be controlled continuously. 
- Marketing approaches: during the period of 2005 to 2010, some non-marketing measures, 

such as cutting of power supply, cause a bad reaction in the community. The market 
approaches, such ESCOs, DSM and others should be widely promoted to facilitate energy 
conservation, at the same time ensure security of power supply. 

- Phase out backward capacity issues: during 2005 to 2010, especially during 2008 to 2009, 
because of the over-coming worldwide financial crisis, a flood of backward technologies 
was applied to newly added production capacity and it should be phase out gradually. 
 

If the measures proposed by the central government are followed by local people, the target 
for 2015 of energy saving will be ensured. 

3.3  Renewable energy policy and prospective 

The overall goal of developing renewable energy during the twelfth five-year plan period is to 
expand the scale of renewable energy applications, to promote integration of renewable 
energy with conventional energy systems, significantly improve proportion of renewable 
energy in the energy mix; comprehensively increase renewable energy technology innovation, 
establish improved industrial system, form internationally competitive strategic emerging 
industries; accelerate the development and utilization of renewable energy in rural areas and 
construct new rural energy supply system.  

3.3.1 Target 

 
Set up renewable energy target is one of the most important policy approaches in China and 
the world. Following target for renewable energy development is shown in table 18, which is 
roughly calculated based the target of non-fossil fuel (11.4% by 201520). 
 

Table 18  Renewable energy development target 2010 to 2015 

Content 2010 2015 Growth rate (%) 

Power generation (GW) 251.97 430 11.3 

Hydro 213.4 310 7.8 

wind 31 100 26.4 

Solar PV 0.9 10 61.9 

Biomass 6.67 10 8.4 

Thermal  supply 
   

Biogas (billion m3) 160 25 -31.0 

Solar collector (million m2) 168 300 12.3 

Geothermal (Mtoe) 5 10 14.9 

Bio-liquid fuel 
   

                                                            
20 the 12th-five-yeas National  Societal and Economic Development Plan, March 2011 



Ethanol (million tons) 1.8 5 22.7 

Bio-diesel (million tons) 0.5 1 14.9 

Total energy production(Mtoe) 230 350 8.8 

Source: CREIA policy study report  
 

3.3.2 Policy 

 
Following policy approaches will be adopted in next 5 years: 
 
- Mid-term and long-term renewable energy development goals will be set up to clear long-

term sustainable and stable renewable energy market. 
- Fixed price for renewable energy power will be conducted continuously, which will cover 

wind, solar, biomass power. And the rest will still use approval price, based on the 
specification conditions of the technology and locations. 

- Distributed power will be promoted. National Energy Administration is organizing a study 
to develop documentation to encourage State Grid and Southern Gird to accept 
distributed renewable energy. 

- Set up a national renewable energy fund. The fund was supposed to be set in last year, 
due to various reasons, it’s implementation will be moved to next 5 years plan and 
expected to have some progress this year or no later than next year. And the fund will be 
the security of renewable energy power development. 

- Adopt Renewable Portfolio Standard (RPS) for gird companies and large power producers, 
as well as regions to ensure the national renewable energy target to be reached. 

3.3.3 Actions 

 
Following actions will be taken in the renewable energy sectors: 
 
- Ten 10-GW grade large-scaled hydropower bases will be constructed and priority will be 

given to the development of rivers featured with rich water energy, concentrated 
distribution, but relatively low development degree.  

- Eight 10 GW grade wind power bases in “Three northern regions” (northeast, northwest, 
and northern part of North China) and coastal areas will be constructed, and to expedite 
the development of offshore wind power, model project for off-shore is priority. 

- Distributed wind farm will be promoted in the region where there are not large wind 
farms, such as Henan, Anhui and other areas. 

- large gird connect solar PV farms will be set with at least 1 GW per annual in the west 
region, which include Tibet, Gansu, Xinjiang, Qinghai, Sichun etc. Several large-scaled solar 
energy bases will be constructed taking into consideration of the development of the 
hydropower. 

- BIPV will be promoted in the suitable regions, especially in east part of China, such as 
Jiangsu, Shandong, Shanghai, Guangdong and other, with total 1 GW installation per 
annual. 

- 1 GW PV will be installed in the remote area, lack of power supply, mainly in Tibet, Gansu 
and Xinjiang area. 

- A clean energy city demonstration program will be conducted for 100 cities, featured with 
rich resources, high urban ecological and environmental protection requirements, and 
relatively good economic conditions, which aim to increase the use of clean energy such 
as solar energy, biomass, and geothermal energy in accordance with the principle of “to 



adopt a balanced energy mix”. 
- A green energy county program will be implemented in 300 counties for encouraging 

properly developing and using rural wasted biomasses, improving energy consumption 
conditions of rural residents in production and living, support small cities and town to 
establish sound green energy utilization system. 

3.3.4 Prospective for next five years 

The most important difficulties of reaching the renewable energy development target of the 
12th-5-Year-plan are as below: 
 
- How much it will be needed for reaching the national target of Non-fossil fuel from 

renewable energy? It will be depended on total energy consumption by 2015 and how 
much contribution from other resource, such as nuclear power (for example, reducing 1 
kW nuclear power, about 4 kW wind and 6 kW solar PV should be installed). 

- How much renewable energy power could be accepted by the gird? Since the grid is 
against renewable everywhere, there should be some special and specific measures to 
incentive gird to accept as much renewable energy power as possible.  (Such as 100 GW 
wind and 20 GW solar powers, even more). 

- If the fixed price system can be applied for PV and other scaled renewable energy power. 
Currently, the fixed price system only is applied for biomass and wind power. The market 
development needs the fixed price system applied for all the renewable energy power. 

- How much of the renewable energy fund is available to support renewable energy power. 
Currently, about 0.004 Yuan/kWh, as additional charge, is collected from the consumers 
with the purpose of supporting renewable energy and it is with a shortage to covering the 
fast growth whether wind or PV. For supporting the target by 2015, the additional charge 
should be increased at least to about 0.01 Yuan/kWh. 

- If the quality of renewable power generation can meet the demand of guaranteed for 25-
years sustainable power generation. PV system should be fine with the requirement. 
However, wind will be with serious quality issues to meet such kind requirement. 

 
For the prospective in the next 5 year, mostly, renewable technologies’ target would be 
reached; however, the national target of non-fossil fuel may not be reached due to the fast 
growth of the total energy consumption in 2015. 

3.4  Environment policy and prospective 

3.4.1 Target 

 
Along with continuous population growth and the rapid development in urbanization and 
industrialization, as well as further improvement of people's living standard, China's energy 
demand will keep on growing, hence the resulting carbon dioxide emissions will also inevitably 
grow. However, if strong measures such as flue gas desulphurization were nationwide adopted, 
major pollutants such as sulphur dioxide could be significantly reduced below current level 
substantially. China will endeavor to curb its total emissions of sulphur dioxide and nitrogen 
oxides within the limitation of 14 million tons by the end of 2030, approaching to the 
environmental capacity to meet the ambient air quality standards.  
 
As a developing country at starting stage of development, it is extremely challenging and costly 
for China to achieve the zero growth of carbon dioxide emissions in around 2030. In late 2009, 
Chinese government announced the GHG control targets as voluntary mitigation actions which 



were reaffirmed by premier Wen Jiabao on Copenhagen Climate Conference. China will 
endeavor to lower its carbon dioxide emissions per unit of GDP by 40-45% by 2020 compared 
to the 2005 level, increase the share of non-fossil fuels in primary energy consumption to 
around 15% by 2020 and increase forest coverage by 40 million hectares and forest stock 
volume by 1.3 billion cubic meters by 2020 from the 2005 levels. 

3.4.2 Policy 

The recently concluded Fourth Session of the Eleventh National People's Congress adopted the 
Outline of the 12th Five-year Plan for National Economic and Social Development, attaches 
more importance to the work of addressing climate change and defines climate change as an 
important guiding direction for the future development of China. In next 5 years, China will 
concentrate on the building-up of a resource-conserving and environment-friendly society in 
the process of accelerating the transformation of the economic development pattern, and set 
binding indexes about the substantial decline of the energy consumption intensity and carbon 
dioxide emission intensity, so as to effectively control greenhouse gas emission.  
 
China will continue to take multiple means such as adjusting the industrial and energy 
structure, conserving energy, enhancing energy efficiency and increasing forest carbon sink 
should be comprehensively exercised, to dramatically reduce energy consumption intensity 
and CO2 emission intensity and effectively control the greenhouse gases emission. The total 
amount of energy consumption will be rationally controlled, and the energy consumption will 
be strictly supervised.  
 
The formulation of energy development plan will be accelerated, and the decomposition and 
implementation mechanism for controlling the total amount target will be defined. 
Afforestation will be promoted and the forest area will be increased by 12.5 million hectares. 
Research, development and application of low-carbon technologies will be accelerated, and 
the greenhouse gases emission will be controlled in the field of industry, building industry, 
transportation and agriculture.  
 
It will be explored to establish the low-carbon product standard, identification and certification 
system, the statistical and accounting system on greenhouse gases emission, and the carbon 
emissions trading market step by step. The pilot program of national level low-carbon 
provinces and cities will be fostered.  

3.4.3 Actions 

The actions in environment and climate change area listed as following: 
 
1. Environment protection 

 
Following actions will be taken in the next fives for environment protection: 
 
1) Enhancing the reduction and treatment of pollutants by the approaches as below: 

- Implementation of the approaches of total pollutants discharge control, 
- Setting up the drinking water protection system, and ensuring the drinking water 

quality, 
- Implementation of water pollution control in the key river, lakes, underground water 

system, continuously, 
- Controlling of emission pollutants from coal-fire power plant, steel making, chemical 

and building materials industry, especially for SO2 and NOx,  as well other as for air 



quality improvement, 
- Increasing the treatment capability of urban refuse, polluted water and treatment 

rate reached about 85% (water) and 80% (urban refuse).  
2) Precautions against environmental risk by: 

- Enhancing heave metal pollution control and treatment, and take Xiangjiang as the 
demonstration area , 

- Ensuring the safety of nuclear system and radiation, 
- Increasing the capability of environment and health assessment, dynamic monitoring, 

risk warning and controlling, and other. 
3) Enhancing environment  supervision and management by  

- Improving of legislation and standards system of environment protection, 
- Improving of policies of the environment science and technologies as incentives, 
- Enhancing the legislation implementation, 
- Conducting environment assessment, 
- Investigation of responsibility of large environmental event and accident of pollution 

and other. 
-  

2. Climate change 
 
Following actions will be taken in the next fives for climate change: 
1) Controlling of GHG, by following activities 
 

- improving energy structure of using more low carbon and non-fossil fuel,  
- Increasing energy efficiency, 
- Setting  up a ceiling for energy demand,  
- Planting more threes, 
- Developing low carbon technologies to reducing the emission from industry, building, 

transportation and agriculture sectors, 
- Setting up low carbon products standers,  labeling and certification system, 
- Developing a GHG emission statistics and accounting system, 
- Establishing  carbon trading market, 
- Conducting of low carbon development demonstration, and other,  
 

2) Increasing of adaptation capability, by means of : 
 

- Developing a national steady of climate change adaptation, 
- Enhancing  of research,  observation, impacts assessment of climate change, 
- Consideration of climate change in the large program and economic planning etc. 
- Developing adaptation technologies for agriculture, forestry and water resources 
- Enhancing  monitoring, early warring, protection for extreme water and climate 

change 
- Increasing the capability of protection of natural disaster, and others. 
 

3) Promoting  broadly international cooperation in following areas: 
 

- Based on the principle of  common, but distinguish responsibility, to participant the 
international negotiation, 

- Pushing to set up a fair, equitable system for climate changes,  
- Enhancing the  international exchange and strategically policy dialogue, 
- Cooperation on scientific research, technologies R & D, capacity building,  
- Promoting the establishment of the system and management institutions of climate 

change fund, technologies transfer, 



- Supplying support and help for developing countries. 
 

4  Conclusion and analysis 

4.1 Analysis and evaluation on bright and dark sides  

4.1.1 Policies key points 

The key points of renewable energy & energy efficiency policy shows in the table 19, which 
includes pricing, subsides, taxation and finance as well industry catalogues and all the policies 
mentioned below, applied for foreign investors. 
 

Table 19  Policy catalogues for renewable energy & energy efficiency 

Items Renewable energy Energy efficiency 

Pricing - Fixed price for wind and biomass 
power 

- Approval price or biding price for 
other renewable energy power 

- Increasing energy price 
- Different power price based on the 

energy intensity  
 

Subsides - For covering the extra-cost of 
renewable energy power 

- For demonstration project, such 
Gold –Sun program 

- For biomass liquid fuel 
production 

- Solar PV and collectors sales in 
rural 

- For rural renewable energy use 
- For R & D 

Energy efficiency fund for: 
- Support key energy conservation 

program 
- Bonus for energy efficiency 

projects 
- Bonus for energy efficiency 

products 
- Subsides for energy efficiency 

products 
- Subsides for R & D 

Taxation  - Half VAT for small hydro, wind 
and biomass power 

- 3 year  avoid and 2 years half for 
income tax for all the renewable 
energy  
 

- Avoid VAT or operation tax for 
ESCOs; 

- 3 years  avoid and 2 years half for 
income tax for ESCOs and other 
energy service actions 

- No tax rebate for high energy 
intercity products 

Finance - Banking authority for renewable 
energy products production 

- Banking authority for renewable 
energy products export 

- Banking authority for energy 
efficiency products production & 
ESCOs service 

Standards - Set national standards for all of 
the renewable energy products 
and equipment 

- Request a certificates for 
commercial used renewable 
energy equipments, such wind 
turbines and PV system 

- Labeling for energy efficiency 
applicants 

- Efficiency standards for building, 
industrial equipments, 
transportation system and other 

- Certification for energy efficiency 
products and equipment 

Catalogues  - Publishing phase out low energy 
efficiency products & equipment 

- Publishing promoted high energy 
efficiency products and equipment  



Source: Collected by CREIA based on the national policy documentations. 
 
However, sometime there are some constrains for foreign enterprises, which are listed as 
below: 
 
- Equity: Equity requirement for investment, in general, for large state own company is 20% 

and for small state own company or others is 30% or more. This point is negotiable based 
the financial situation of the company, which request for bank loan 

- Share-hold issue: CDM project registration in China request that Chinese share-holder 
should be a majority (51% or more). Off-shore wind farm development request Chinese 
share-hold should be the majority (51% or more). 

 
Besides the renewable energy and energy efficiency area, the traditional energy sectors, 
including power generation (IGCC, CCS), oil and natural gas production, clean coal and non-
conventional natural gas production, etc. are also with great opportunities for foreign 
enterprises, as they did in the past 30 or more years. 

4.1.2 Bright and dark sides 

 
Based on the policy catalogues and constrains analysis, the bright sides are listed below: 
 
- In general, the international investors are welcomed by Chinese government, especially 

by local governments, since all of the incentives are applied for foreign Enterprises. 
- Foreign enterprise can do any business of renewable energy and energy efficiency in 

China, expect official wind farm and CDM project registries. 
 

The dark side is listed as following: 
 
- Both central and local government likes to interpose and control the economic 

development and a lot of government documentations are published to guide the 
business development in the whole country or the region. Foreign enterprise is not used 
to such kind of arrangement style. 

- All the national policies are not very clear and lack of transparency, even for Chinese 
enterprises. For example, at present, renewable energy fund without specific 
implementation details, no one knew how, when to make the applications. All the 
enterprises should have a policy advisor for comments. 

- Some policies are negotiable. For example, to make gird connection, a certificate is 
needed from Gird Company. However, some company can make it very easy and some of 
them would take a long time. In this case, the negotiation capability is necessary and 
crucial.  

- The implementation of regulation is not very smoothly. For example, the renewable 
energy law request that all the transmission line for connecting renewable energy power 
should be built and operated by gird company. However, more than half for the 
transmission lines are built and operated by developer to make sure the power plant 
connected to grid as soon as possible. 

- Policy changed very quickly, For example, in 2007 and 2008, polysilicon production was 
promoted as national industrial development priority. However, it was become a 
constrained industry and it should get central government permission before start the 
business. 

4.2 New business opportunities and potential  



The new potential and opportunities on energy production, renewable energy, energy 
efficiency and environmental protection for foreign enterprises are as following. 

4.2.1 Potential 

Based on the 12th-five-year-plan, there will be a big size of market both for renewable energy, 
energy efficiency and environmental protection. For the target of 2015, as summary is listed in 
table 20. It shows the potential of the business opportunities in these areas. 
 

Table 20   Overall target for sustainable development in China 

Items 2015 2020 

Overall target   

GDP growth rate 7% 6% 

GDP energy intensity 16% 35-40% 

GDP carbon intensity 17% 40-45% 

Non-fossil fuel rate 11.4% 15% 

Reduction rate of SO2 and COD  8% - 

Reduction rate of other pollutants  10% - 

   

Renewable energy   

Power generation (GW) 430 700-750  

Liquid fuel (million tons) 5 10-20 

Total energy (Mtoe) 350 750 

Source: Prepared by CREIA expert 
 
Following more than 30 years of market opening up and the economic system reform, China 
has already with very strong capacity of manufacture. However, there are still some potential 
for foreign enterprise, especially for the North Scandinavia Countries: 
 
- High level technologies transfer or cooperation: Chinese enterprise with very weak 

capability of R&D and innovations, there are high demand for new technologies 
transferred from European and USA or Japan, which is good opportunity of enterprises in 
the North Scandinavia Countries include Finland with strong capability of R & D as well as 
innovations. Supplying technical support and bringing new technologies related to 
renewable energy, energy efficiency and environmental protection will be good 
approaches to start business and expand market in China with very big potential. 

- System integration: as a popular business both in renewable energy development, energy 
efficiency improvement and the low carbon economic development, the business of 
system integration is related to wide range of areas such as building energy efficiency, 
transportation system design, etc, and provide comprehensive solutions for a lot of cities 
and large companies. GE, Siemens and ABB, even IBM has been deeply involved in system 
integration business in China. For example, GE provided the system integration for 
Olympic game in Beijing and Siemens did that for Shanghai Expo. 

- Wide energy service business: wide energy service business is not only limiting energy 
conservation service, but also referring to consultation, information, and system 
integration. Even there already a lot of ESCOs in China, but a very fewer of them can do 
the business only based on international practice. And there is a short of energy service 
for both Chinese and foreign enterprises. The many energy consultation companies are 
very active in China, with small scale, but very successful, such as GH, Azure International 
etc. 

- High-tech and high quality products production. There will be huge demand for energy 



efficiency, environmental protection and renewable energy. Especially for air and water 
quality, food safety, health care as well as high-tech renewable energy technologies. Take 
solar PV as an example, only in 2010, Applied Materials, a USA base equipment supplier, 
sold about 1.5 billion US$ only for solar PV manufacture equipment. Finnish enterprise 
with great capability for communication and other sectors, high-tech will be with big 
market potential in China. 

- Financing service. Finance service is shortcoming of Chinese industry both for local and 
international level, especially for international business support. A lot of Chinese 
enterprises need help for financial service for doing bossiness inside and outside of China. 

4.2.2 Opportunities 

 
The opportunities for Finland enterprises, as examples are listed as below: 
Traditional energy and electricity 
- Provide high efficiency energy producing technologies and equipment, such as advanced 

ultra-supercritical technology and equipments for hydropower and nuclear   
- efficient electric transmission and transformation equipment and technology 
- exploration technologies, including oil and gas extraction technology, unconventional oil 

and gas exploration, deep-sea oil exploration and efficient refining technology etc 
- clean coal technology 
 
Renewable energy 
- System integration of wind, solar PV into grid 
- Energy contracted service company for IPP21, including wind, solar and other power 

system turn to key service 
- Produce high quality controller and converter of wind and PV 
- System integration of solar thermal power generation 
- New wind turbine and components design for safe and clean production 
- Reconvert & recycling of phase out PV and wind products 
- Biomass power and fuel production technology development and transfer. 

 
Energy efficiency 
- System design and integration for cities or large companies energy efficiency 

improvement 
- ESCOs and contracted based energy service for energy conservation 
- Electrical vehicle technologies development and transfer 
- Building energy efficiency design and material production 
- District heating system and co-generation technologies and equipment 
- High efficiency  boilers and other equipment production 
- Energy efficiency improvement in communication system and paper make 
- And others. 

 
Environmental and Climate change 
- Air and water pollution control equipment and system integration 
- CCS technology R & D as well as commercialization 
- Low carbon development approached for cities and large companies 
- Heave metal pollutants control technologies and equipment 
- NOx control system and equipment 
- CDM 

                                                            
21 IPP, Independent power producers 



- And other. 
 

4.2.3 How to do business in China 

 
To do business in China should learn and understand following: 
 
1) Market study to identify the opportunities 

 
Even Chinese market is very large; however, every enterprise should have its own target area. 
The best market study will be the first step to have business in China. Vestas did market study 
for about 4 years, before it came to China. 

 
2) Find the right place , right partner and right time 

 
China is large country with various demand and different type of people, even with different 
local policies and local resources. Find the right place is very important issue. Right partner and 
right time are also critical for conducting successful business in China. 

 
3) Employ of local staff 

 
Considering the culture differences, using local staff can help the enterprise to understand and 
adapt to the local situation, including market, policy, resource and culture easily. Both GE and 
Siemens with 100-year business experiences in China, 80% of their staffs are from China, 
including CEO and other senior level of management staffs. 

 
4) To be patient 

 
To do business in China, especial in energy sectors, should be patient, since the policy changes, 
target changes always. However, the long term development trend is not changed. For 
example, during the period of 1997 to 2000, due to power’s oversupply, a lot of international 
developers for power given up China business and regrettably missed the power booming 
period of 2003. Another example is wind power development. GE came to China earlier than 
Vestas, used to be the first of foreign supplier for wind turbine in China. However because of 
without enough patient compared with Vestas, in the long term marketing development, GE 
had to hand the first position among foreign turbine suppliers over to Vestas. 

4.3 Recommendations for foreign enterprise and investment 

It’s hard to say recommendation for foreign enterprise and investment through a short study. 
Instead, the comments are proposed by CREIA expert group: 
 
- After review this report, the people who interested to do business in China, should 

identify a special target area and conduct the targeted market study to identify the 
business, right place, right partner. 

- Visit China frequently and participant the right business events, such as seminars, 
conferences, exhibitions. Every year there are more than 100 seminars, conference and 
exhibitions in China. However, CREIA can supply the right information to the Fenland 
enterprises, which one is the best for foreign investors. 

- Pay attention to the long-term business area, such as power generation and water 
pollution control business. Since China will need increasing power supply at least 10 to 15 



years and clean power will be a long term business. Recently, Chinese government regard 
the food safety as very high priority and water pollution control is highly related with food 
safety. Since Finnish enterprise with plenty of experience for water pollution control, it 
will be another large area of long term business. 

- Offering help for Chinese enterprises on global business. Globalization is not only a 
development trend, but also a strategic objective of many Chinese enterprises. As the 
enterprises of Finland, with plenty of experience in international business, the 
cooperation with local companies will be not only helpful for Chinese enterprise 
globalization, but also help the Finnish enterprise to find the right partner and the 
business opportunities in China. 

 
 
 
 
 
 
 


