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INTRODUCTION 

 

 

The rapid economic growth, industrialization and urbanization of the People’s Republic of China 

(PRC) since ’78 has been widely recognized as one of the most spectacular development models of a 

single country in modern history. China in these few decades has gradually transformed its economy 

from a centrally planned Soviet-style economy to a more market-oriented one. China made the 

transition from a system of centralized price control to a dual pricing system championed by 

economist Zhang Weiying to a system of only modest price controls, while gradually expanding the 

scope of privatization throughout the ‘80s, ‘90s and further on. The results of these reforms led to an 

average GDP growth during the first three decades of reform that approached 9.8%. In 2009, in 

spite of the global recession, the Chinese economy still grew 8.9%. (World Bank, 2010) The World 

Bank forecasts 9.5% GDP growth in 2010. (World Bank, 2010) During this entire period of rapid 

development, the Chinese government has been met with many challenges that sprout from the task 

of restructuring the economic nature of the People’s Republic. Political as well as social challenges 

quickly towered, accompanying the country’s newfound stature. 

 

During the 1980s and the ‘90s financial and fiscal reform became immanent and was subsequently 

dealt with in a persuasive fashion, showing the Chinese leadership’s readiness to confront the 

problems blocking the road to transition. However, as political economists Hu Angang and Wang 

Shaoguang reported in their landmark article State Capacity, the weakness of the central state was 

still a matter that needed much study and consideration. The ‘90s for China can be summarized as a 

post-shock period, in which the memory of the Tian’anmen incident was still haunting the political 

landscape and discussion of the general political and socio-economical direction was very much alive. 

Increased translation activity and advancements in communication technology gradually lead to a 

greater influence of western political and economical thought. 

 

The Chinese reaction was twofold: Chinese thinkers split into what is now commonly called a New 

Left and a liberal movement, the first being much more selectively adaptive to western ideas, the 

second more supportive of the then very alive ‘Washington consensus’. Around the millennium 
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change two hot topics entered Chinese discourse. Climate change and environmental protection 

made their way into the public debate in an unprecedented degree and became points of attention 

for both intellectual schools of thought, as well as the technocrats in the upper echelons of 

government. To capture this change of thought in the well-known adage of Deng Xiaoping: where it 

didn’t matter for Deng if the cat was black or white, it became clear that only a green cat would be 

able to let China grow its economy sustainably.  

 

This change of course has been reflected in the growing number of laws and regulations, the growing 

attention paid to environmental and renewable energy issues in government white papers and NPC 

work reports, as well as local legislation. In China, the level of attention paid by central government 

to a specific issue is, more than in any other country, a valuable precursor for future development. 

Therefore, the newfound paradigms of “scientific approach to development”, “clean production”, 

“circular economy” and “energy saving and emission reduction” utilized by official papers as the 

People’s Daily hold historical significance. 

 

It became clear to Chinese policy makers that China, with a population over 1.31 billion in 2005 

(IEA, 2007), could not simply duplicate the traditional fossil fuel based western development model. 

The idea that the limited nature of fossil fuels would at least in the long term lead to rising prices 

and slow down economic growth became well understood. After the millennium change, increasing 

research of the economic costs of pollution1 and a popular belief in climate change2 strengthened this 

assumption. The call to reshape both the supply and demand side of the Chinese energy market 

became much more heard than was the case in the previous decade. Since China’s rapid 

development was accompanied by a very fast growing demand for cheap energy, the issue of energy 

safety posed a serious problem for Chinese central and local governments and various state agencies 

during these last two decades. It became clear that one of the key questions for the following decades 

would become how to decouple economic growth from reliance on fossil fuels and the 

environmental damage that accompanies the processes of electricity generation, domestic heating 

                                                 
1  The World Bank (2007), in a joint report with China’s State Environmental Protection Agency estimated 

environmental costs as $64 billion (5.78% of GDP) in 2003. 
2 This research attempts to offer no judgments on the merits of climate change research, because the time span does not 

allow far-going research into the methodology used by climate scientists, which is of paramount importance in 

interpreting conclusions offered by the relevant IPCC reports. 
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and transport. 

 

This paper will attempt to offer a clear view on the different policy attempts of the central 

government of the PRC to reform and reshape the energy market and increase the share of 

renewable energy (RE) for both domestic and industrial usage. We also wish to create some clarity in 

the complex structure of Chinese decision-making and its ways of implementation and give some 

insight into the future development of the RE sector. For this purpose we will adopt a 

straightforward methodology of investigating China’s energy targets and how they have thus far held 

up with reality, while tapping into results of secondary literature to be able to integrate trends and 

learning curves when projecting how China’s future might look like. This paper will further attempt 

to describe the evolution in China’s many attempts to create a more efficient and sustainable energy 

policy. It will therefore review both legal and economical policy measures and offer a short 

international comparison on the latter. 

 

It is necessary to note that the rapid increase in publications on this subject since the second half of 

the previous decennium (see annex III), as well as China’s ever changing legal environment and the 

vast importance of government decisions in industry development make it a necessity to keep 

following up on the evolution of policy and legislation which is still very much in the making. The 

12th Five Year Plan (2011-2015), which is expected to be released later this year, will undoubtedly 

offer more clarity about the consistency of present Chinese policy, but can sadly not be included in 

this research. 
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A change in the weather is sufficient to recreate the world and ourselves. 

– Marcel Proust 

 

1. China’s position in the global energy market 

 

1.1. Chinese energy consumption 

 

The importance of the Chinese energy market in the current global energy debate cannot be 

underestimated. China is currently the world’s second largest energy consumer, closely following the 

US and has the world’s largest electricity generating industry. (Liao et al., 2010) Figure 1.1 shows 

that in 2007 China was responsible for 15.2% of global energy consumption, more than double 

from the 7.9% it took in 1973. Between 2006 and 2030, China and India are projected to account 

for 51% of the increase in primary energy demand, China alone taking up 43% of the rise in oil 

demand. (IEA, 2008c) Due to its fast and steady economic growth, the country still deals with 

chronic supply shortages, which hinders industrial production during peak hours. Shortages of this 

kind were reported until 2003. (Clark and Xing, 2010)  

 

Chinese per capita primary energy consumption remains low at approximately 59J/cap, or about half 

of the world average. (Liao et al., 2010) Its electricity consumption in 2008 was estimated around 

3.438 TWh or roughly 2.6 MWh per capita. (CIA, 2010) The ever growing need for energy 

generation capacity is exemplified by the new coal-fired generating plants that are constructed 

nearby China’s expanding cities at the rate of about 2 new plants per week. (Wang and Chen, 2010b) 

The rapid urbanization process will move roughly 300 million people to the cities by 2030. (OECD, 

2009b) These migrants and their new standard of living will ensure growing energy demand for 

decades to come. For 2010, the 11th Five Year Plan has projected capacity which has to deal with this 

issue, will reach 852 GW, with annual power generation of 3810 TWh. Table 1.1 offers a historical 

overview of Chinese generating capacity and electricity generation, divided over resources. 
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Table 1.1: Chinese energy capacity and electricity production per year 

Year Capacity 

(GW) 

Electricity 

generation (TWh) 

Fossil fuel 

capacity 

(GW) 

Fossil fuel 

electricity 

generation 

(TWh) 

RE 

capacity 

(GW) 

RE 

electricity 

generation 

(TWh) 

1995 217 1007 163 807 52 187 

2000 319 1369 237 1108 80 244 

2003 385 1911 - - - - 

2006 - 2358† - - - - 

2007 713 3256 - - - - 

2008 792 3422 607 2750 177 684 

2009 - - - - - - 

2010* 950 3810 700 3100 - - 

2020* 1470 7400 - - - - 

*Numbers projected by State Grid Corporation of China, NDRC and National Energy Association, 

as referenced to by Liao (2010). 

Sources: Chang et al. (2009), †IEA (2008c), ‡Liao et al. (2010).  
 

General energy utilization efficiency in China is 31.2%, which is 10% lower when compared with 

the developed countries. (OECD, 2009) The main progress made thus far in reducing carbon 

intensity has therefore mainly been a result of improvements in efficiency (see 2.5.3). China has 

been closing small, low-efficiency coal plants, small coal mines, cement factories, steel and iron mills 

since 2006. (Liao, 2010) In 2007, small inefficient thermal power plants with a total capacity of 

14.3 GW were ordered to close. (Wang and Chen, 2010b) In 2008, another 16.5 GW worth of coal 

plants followed. (Liao, 2010) Due to these increases in generation efficiency as well as utilization 

rates, China’s Energy consumption has been growing slower than it’s GDP, slightly reducing the 

country’s per capita energy consumption and its carbon intensity. Since China’s strategic aim is to be 

a self-reliant state, efficiency will in long term perspective at best be a mitigating factor and is an 

important, yet insufficient step in reducing China’s reliance on fossil fuels. 

 

 In 2005, China surpassed Japan becoming the second-largest oil importer. (Wang and Chen, 2010b) 

Despite being the wold’s fifth largest oil producer, China is currently importing 55% of its total oil 

demand. (Su, 2010) It is expected to import 12 million barrels per day, or 75% of its total oil 

demand by 2030. (IEA, 2008) In 2006, the PRC overtook the US as the world’s largest CO2 

emitter. Figure 1.1 shows the increase of China’s share of global final energy consumption from 7.9% 

in 1973 to 15.2% in 2007. 
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Figure 1.1: 1973 and 2007 regional shares of total final consumption* (IEA, 2009) 

*Prior to 1994 combustible renewable & waste final consumption has been estimated. 

**Asia excludes China. 

***Includes international aviation and international marine bunkers 

 

 

The predominant energy resource in the PRC is coal, which is cheap and abundant in mines across 

China. The IEA (2009) predicts Chinese hard coal consumption will grow about 3,5%/year until 

2030. Over the same period this roughly represents a doubling in coal consumption. By 2030, hard 

coal will be responsible for a capacity of 950GW, this means 50%-60% of China’s total electricity 

production will be generated in coal plants. (IEA, 2009) 

 

While figure 1.8 (see 1.2.2) clearly suggest coal fired electricity generation provides relatively cheap 

energy to Chinese consumers, the human costs that accompany the coal mining process are not 

included. In 2003, China’s coal mining industry was responsible for 4.17 fatalities per million tons 

of coal, and 9.62 fatalities per million tons in the smaller and less regulated TVE mines. (Wright, 

2004) Although the Chinese government has made coal mining safety a priority since 2001, 

implementation problems (see 4.1), growing energy demand, and the high level of gas and coal dust 

in Chinese coal mines will make it almost impossible for mining fatalities to drop below 4000 

fatalities per year. (Wright, 2004) 
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Figure 1.2: Energy production in the PRC by resource since 1971 (IEA, 2009) 

 

Although the PRC has the third largest coal reserves after the U.S. and Russia, and is expected to 

almost double its coal production by 2015, China is still expected to have become a net coal 

importer soon after 20083. (IEA, 2008c) China currently consumes more coal than the EU, the US 

and Japan combined and installs about two additional coal-fired power plants a week to fuel its 

economic growth. (Wang and Chen, 2010b) One of the main problems concerning coal fired 

electricity production remains the dated and inefficient generation plants. Small, old and inefficient 

generation units accounted for over half of installed capacity in 2002. (SPC, 2002; cit. in Cherni 

and Kentish, 2007) The guidelines set forward in 2006 for Energy Saving and Emission Reduction, 

part of the 11th Five Year Plan (see 2.5.3), have ordered and executed the closure of the most 

inefficient plants, but since the costs of construction of these plants are regarded as sunk costs, many 

of these will remain in operation until the end of their life span. Figure 1.3 shows the increase in 

China’s share in global coal production for the period 1973-2008.  

 

                                                 
3 Wang (2010b) suggests China had already become a net coal importer in the first half of 2007. 
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Figure 1.3: The 1973 and 2008 regional shares of hard coal production (IEA, 2009) 

*Includes recovered coal 

**Asia excludes China 

 

1.2. The share of renewable energy and fossil fuels in the Chinese energy market 

 

China in 2007 had proven exploitable resources amounting to 114.5 billion tons of coal, 2.1 billion 

tons of petroleum, 188 million m³ of natural gas. (Chang et al., 2009) Although this means China 

has the third largest coal reserve in the world, projected to last to the year 2300, China has already 

begun importing coal after 2008. Its main suppliers thus far are Mongolia and Australian based 

mining companies. This gave way to the intense debates over the failed takeover of the Australian 

branch of Rio Tinto by China’s Chinalco and the subsequent, highly controversial arrests of 4 Rio 

Tinto employees in 2009 on charges of bribery and espionage. These arrests lead to a diplomatic rift 

and a strain on Sino-Australian relations. The degree of political motivation in these arrests remains 

unclear. What is clear however, is that this is just one more case in which the lack of energy security 

can lead to political and diplomatic conflict. 

 

By March 2010, the PRC’s demand for oil had risen to 8.2 million barrels a day. (CER, 2010). At 

this rate, China’s reserves equal a proven exploitable supply that can last China roughly 40 years of 

total self-sustenance. However, March 2010 constituted the 7th consecutive month in which demand 
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for oil had shown double digit growth on year-on-year basis, which indicates that at present prices4 

these 40 years of self-sustenance might not be realistic. (CER, 2010) The IEA projects oil and gas 

prices to rise steadily after 2015. (IEA, 2008c) It must be noted however, that a future appreciation 

of China’s renminbi5 might offset any future rises in oil prices and provide Chinese consumer of 

relatively cheap oil for many years to come.  

 

Nuclear energy, accounting for 2.1 GW and 12.8 TWh (1,3% of electricity generation) in 1995  is 

planned to account for 70 GW and 400 TWh (8.1% of electricity generation) by 2020. At the end 

of August 2008, China was building 6 nuclear power plants with a total capacity of 5,2 GW. 

According to the National Energy Administration (NEA), this number grew to 20 plants by the end 

of 2009, accounting for 21.9 GW or 40% of nuclear construction projects worldwide. (RRB, 2010a) 

Figure 1.4 shows Chinese energy demand nearly doubling by 2030 in the IEA’s Reference Scenario. 

As we will reiterate further on, the rapidly changing nature of China’s energy sector makes it nearly 

impossible to make accurate predictions on the actual shares of different types of resources. This is 

especially true for the share of wind power, which has a much shorter development period than 

hydropower or nuclear and has been growing exponentially in the last few years (see 1.2.1.2). 

 

 

Figure 1.4: Incremental primary energy demand by fuel in the IEA’s Reference Scenario (2006-

2030) (IEA, 2008c)  

 

                                                 
4 Proven reserves depend heavily on oil prices in that the reserves indicate how many barrels of oil can be economically 

exploited at a given price. 
5 The average exchange rate during the first five months of 2010 was U.S. $1 = ¥6.83, with U.S. $1 = ¥6.77 being the 

highest valuation of the renminbi in 2010 until May 1, 2010. 
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In 2009, RE sources contributed to about 9% of China’s primary energy consumption, and 21% of 

electricity generation. (Lewis, 2010) China’s current targets, as set out by the National Development 

and Reform Committee’s6 (NDRC) Medium and Long-term Development Plan for Renewable Energy, 

are to reach 10% RE in total energy production by 2010 and 15% by 2020. Rough estimates by 

China’s Academy of Engineering (CAE) project RE to account for 25% of primary energy 

consumption by 2050.  

 

Figure 1.4 shows the China’s total energy consumption and production in 2006, divided by resource, 

while figure 1.5 shows the goals for primary energy consumption for 2010 by resource as percentage 

of total energy consumption. Note that in figure 1.5 the percentages for hydropower and other 

renewables only add up to 8%, which is lower than the 10% of RE production target set out by the 

Medium and Long-term Development Plan for Renewable Energy. It remains unclear whether this is to 

be attributed to an inconsistency in targets through various government agencies, updated targets, or 

intentions to export RE. 

 

 

Figure 1.5: Composition of Energy Production and consumption in China in 2006  

Source: Statistical Yearbook of China 2007, National Bureau of Statistics of China; as cited in 

OECD (2009a) 

 

                                                 
6 The NDRC is China’s highest planning organ and manages the National Energy Administration (NEA), which is 

responsible for a large part of Chinese RE-related policy (see 2.1) 
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Figure 1.6: Energy development goals by 2010 as percentage of total primary energy consumption 

Source: China’s National Climate Change Program, NDRC 2007; as cited by OECD (2009a) 

 

 

1.2.1. Taxonomy of renewable energy resources 

 

The Chinese potential for generating RE is enormous, reaching over 815 GW of potential capacity. 

(Cherni and Kentish, 2007) The geographical specifics of China’s many waterways are fitting for 

installment of hydropower plants, large and small, while the abundance of wind and hours of 

sunshine in China’s western provinces, as well as the urgent need to shift economic development 

westwards show a lot of potential for the installment of non-grid RE generation plants. The 

following paragraphs will attempt to offer a clear view on the current and planned future state of RE 

generation in China. 

 

1.2.1.1. Hydropower 

 

As suggested by figure 1.8 (see 1.2.2), hydropower is currently the only renewable energy source that 

is truly cost-effective and thus commercially viable. Electricity generated by large hydropower costs 

between $10 and $30/MWh, which is by all accounts less expensive than nuclear and the least 

expensive fossil fuel technologies. It must be noted however, that these costs constitute an average 

cost, and that due to high pressure on loan refunding, the electricity prices are substantially higher 

74,4%

11,3%
7,5%

5%
1,5% 0,5%

Coal Oil Hydropower Natural gas Nuclear Other RE
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during the first years after construction. (Chang et al., 2009) The real advantage lays in the longevity 

of the projects after investments have been fully refunded.  

 

The advantages of applied hydropower, besides the low average cost per MWh are numerous. 

Hydropower technology is the most efficient way of electricity generation, converting as much as 90% 

of available energy to electricity, compared to 50% efficiency for the most efficient fossil fuel plants. 

(Huang and Yan, 2009) More importantly, when implemented on rivers and basins that are less 

vulnerable to differences in rainy and dry seasons, or combined with pumped-storage power stations7, 

hydropower doesn’t share the instable nature of wind power electricity generation and provides a 

constant and easily controllable supply of electricity to the grid.  

 

The combined technically exploitable potential capacity of hydropower, large and small, is estimated 

at 542 GW, of which 145 GW, thus 27,3% was installed by 2007, producing 486.6 TWh/year 

(Huang and Yan, 2009) The average growth rate for the hydropower sector since 2005 is about 12%. 

(Huang and Yan, 2009) In 2007, capacity under construction in China reached 91 GW, which 

amounts to 55% of the world’s 167 GW total capacity under construction. (IEA, 2008) By 2010, 

182 hydropower plants are under construction, which will have 92.5 GW capacity when operating. 

(Huang and Yan, 2009)  

 

Compared to other countries with large hydropower capacity like Norway, Brazil and Canada8, 

Chinese hydropower remains largely underdeveloped and thus shows great prospects for future 

development. (Chang et al., 2009) It might be useful to compare the data in table 1.2 with the 

targets set by the 10th Five Year Plan (2001-2005). Under this plan targets for hydropower capacity 

had been set to reach 75 GW by 2000, 95 GW by 2005, 125 GW by 2010 and 150 GW by 2015. 

As table 1.2 clearly shows, all these targets have been reached or are projected to be reached ahead of 

time, with the spread between projected date and year of actual achievement growing through time. 

                                                 
7 Pumped-storage power stations pump up water in a basin during periods of low demand to generate electricity during 

periods of high demand. This mechanism both increases revenues and guarantees more stable supply. 
8 Norway, Brazil and Canada rely on hydropower for respectively 98,7%, 83,7% and 57,9% of electricity supply. 

(Huang and Yan, 2009) 
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Table 1.2: Growth of hydropower in China since 1990  

Year Installed capacity (GW) Share (%) Energy generation (TWh) Share (%) 

1990 36.0 326.1 126.7 20.4 

1995 52.2 24.0 186.8 18.6 

2000 79.3 24.9 243.1 17.8 

2002 84.6 24.0 271.0 16.5 

2003 94.9 24.2 281.3 14.8 

2004 108.3 24.6 328,0 15.0 

2005 116.5 22.9 395.2 16.0 

2006 128.6 20.7 416.7 14.7 

2007 145.3 20.4 486.7 14.9 

2010* 194,0 23,1 640.2** n.a. 

2020* 300,0 n.a. 990,0** n.a. 

*Target numbers in 11th Five Year Plan 

** Numbers arrived by through multiplication of capacity with the average 1GW=xTWh factor for 

the period 2005-2007. As technological gains are made, these numbers will turn out to be higher 

than projected here. 

Sources: Huang and Yan (2009), Chang et al. (2009) 
 

Challenges faced by hydropower are mainly of social and environmental nature. If compensation is 

corrupted, forced migration for the purpose of electricity generation, especially in ethnically diverse 

regions can be perceived as provoking social unrest. (Chang et al., 2009) Furthermore the 

environmental effect of still water basins can lead to eutrophication and have unpredictable negative 

effects on local fauna. The consensus remains that these challenges are dwarfed by the huge 

economical and social benefits that accompany western development. 

 

 

1.2.1.1.1. Small hydropower 

 

Huang and Yan (2009) define small hydropower plants as plants with a capacity that doesn’t exceed 

50 MW. The total exploitable capacity for small hydropower is estimated at 128 GW. (Huang and 

Yan, 2009) Because of its relatively low cost (see 1.2.2) and modularity, small hydropower is the 

preferred RE resource for rural area electrification. In 2005 the total installed capacity in the 

exploited small hydropower plants amounted to 38 GW, with electricity generation approximating 

one third of total hydropower driven electricity generation. (Huang and Yan, 2009) Because of a 

positive bias in selective procedure, the number of small hydropower plants in China’s rural areas is 
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expected to increase in a growing pace if some form of Clean Development Mechanism (CDM), 

instituted by the Kyoto Protocol, will remain installed in any form after 2012 (see 5.4). Of the RE 

projects currently co-funded by this system, small hydropower accounts for the main part. In 2000, 

the NDRC instituted the Western Development Program, in which small hydropower is projected to 

play a major role in supplying electricity to remote areas, especially since western China accounts for 

67.6% of potential capacity. (Huang and Yan, 2009) 

 

1.2.1.1.2. Large hydropower 

 

Large hydro plants are plants of which the capacity exceeds 50MW. (Huang and Yan, 2009) China 

currently has 34 large hydropower stations that are operational. By 2010, 35 more large scale plants 

were under construction or awaiting approval. (Huang and Yan, 2009) The most famous example is 

of course the Three Gorges dam, a prestige project Hubei province, shouldered by former premier 

Zhu Rongji9. The Three Gorges Dam spans the Yangzi river and has a generating capacity of 18.2 

GW.  (Huang and Yan, 2009) It is not expected to be fully operational until 2011, because of 

remaining construction progress to 6 additional subterranean power generators. The 26 generators 

that are already operational each have a capacity of 700 MW. The yearly electricity production of 

the plant, once it’s fully operational is estimated at 100 TWh. The project required an investment of 

¥180 billion of which ¥40 billion was spent on resettlement compensation. (Chang et al., 2009) In 

2003, the NDRC set electricity prices at ¥0.25/kWh, of which ¥0.20 is allocated to operational costs, 

capital depreciation, financing and taxation, and ¥0.05 is designated as net profit. 

 

The expertise gained by building the Three Gorges dam is now being applied in another prestige 

project, called the Baihetan Dam, which spans the Jinsha river in Sichuan and Yunnan provinces. 

This dam, once constructed will have 18 generators with a capacity of 725MW each, accounting for 

a total capacity of 13 GW. Also in Yunnan, construction on the Xiluodu dam is in the works, upon 

construction this project will have a capacity of 12.6 GW. Apart from these three megaprojects, 

most of the 34 existing large hydropower plants have a capacity between 1 and 4 GW. The 

                                                 
9 Zhu Rongji was China’s premier from 1988-2003. He graduated as electrical engineer from Tsinghua University in 

1951 and was the main lobbyist for the Three Gorges Project within the Chinese government. 
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aggregated capacity of China’s small and large hydropower projects make it China’s prime renewable 

energy source, projected to account for 7.5% of total energy supply by 2010. 

 

1.2.1.2. Wind power 

 

The Chinese Academy of Meteorological Sciences estimates the potential for developable wind 

power to be 253 GW on land, and another 750 GW for off shore production. (Zhang, 2007) China 

is making active efforts in exploiting this potential using domestic production factors. In 2004, the 

percentage of domestically manufactured wind turbines did not exceed 21%. Especially for the high 

tech parts, China still relies heavily imports, mainly supplied by Danish, German, Spanish and US 

based companies. The heaviest and largest parts, such as the tower and the rotor blades, show a trend 

towards domestic manufacturing due to the high shipping costs of these particular components. 

Transport costs for domestically manufactured wind turbines represent 3-5%, while for imported 

turbines, this number reaches 5-10% of the entire system cost. 

 

Up to 2005, 61 wind plants got installed in China, with a total capacity of 1.2 GW.(Liu, Z.; cit in 

Zhang, 2007) By 2006, 2.6 GW was installed10, generating 3.9 TWh of electricity or about 0.1% of 

total electricity generation. (IEA, 2008c) By 2007, the number of plants had increased to 158. (Liao, 

2010) Wind power is currently the fastest growing source of renewable energy and installed capacity 

has exceeded goals since 2007. The State Council, in its Medium and Long-term Renewable Energy 

Development Plan, projected total installed capacity to reach 5 GW by 2010 and 30 GW by 2020. 

By 2007, however total installed capacity already reached 5.91GW. (EIA, 2008b) Total capacity 

reached 12.15 GW in 2008, 25 GW in 2010 (Su et al., 2010) and at the current rate of 

development wind power will reach its 2020 goal of 30 GW years ahead of schedule. (Wang and 

Chen, 2010b) For this reason the government has been able to adjust its targets to 100 GW by 2020. 

(Liao et al., 2010) The wind industry, with its many players is adapting quickly to these 

circumstances, most notably through the technology transfers from more advanced German or 

Austrian counterparties. 

 

                                                 
10 By comparison, the increase in total installed wind capacity for IEA members in 2005-2006 was 22%. (IEA, 2008b) 

This means Chinese installed capacity in this period grew about five times faster than the average of IEA member states. 
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Figure 1.7: Annually installed and cumulative wind power capacity 1990-2008 (Liao, 2010) 

  

 

Goldwind, competing with Sinovel Wind and Dongfang Electric to be China’s largest wind turbine 

manufacturer, has doubled in size each year for the last 8 years and currently ranked n°15 worldwide 

in 2009. (Wang and Chen, 2010b) However, the high costs of generated wind power electricity (see 

1.2.2), as well as the need to import key parts of turbines attributed to a negative perception among 

government officials. Only cheaper, domestically manufactured wind turbines will be able to turn 

this perception around. The number of blade suppliers active in China is about 50 and tower 

manufacturers approximate 100. (WPM, 2009) Goldwind has in recent years purchased numerous 

technology licenses from the German companies German Repower and German Vensys in order to 

increase domestic manufacturing. (Wang and Chen, 2010b) Its main competitors, Sinovel Wind 

and Dongfang Turbine have also engaged in purchasing technology licenses, in all cases from either 

German or Austrian manufacturers. (Wang and Chen, 2010b) 

 

China’s Ride the Wind Program, initiated in 1997 established two Sino-foreign joint ventures to 

manufacture wind turbines in Chinese plants. (Lewis, 2007) The share of domestically 

manufactured parts started with 20%, but through technology transfer and R&D, the goal was set to 

have 80% of the components domestically manufactured by the end of the program. (Lewis, 2007) 

In addition, the NDRC has launched four bidding events via public tendering to issue wind 

concessions. The degree in which components are domestically manufactured played an important 
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role in the allocation process, speeding up the transfer of advanced technology by international 

turbine manufactures. (Cherni and Kentish, 2007) 

 

On the downside it must be noted that the capacity factor, which means the fraction of power 

potential that is actually realized by a turbine per year, is only 23% for Chinese wind turbines, 

compared with 34% for American wind turbines11. (Lewis, 2010) If only capacity data is used or 

converted to electricity production data by a series of ‘set’ factors, the way the IEA commonly 

converts units, electricity production by Chinese wind turbines will be substantially overrated.  

 

The seemingly low electricity generation might be due to the fact that, despite of numerous attempts 

to regulate grid connection, up to one fifth of Chinese wind farms remained not grid-connected by 

2009. (CD, 2009)12 This problem was subsequently addressed by the 2009 amendments to the 

Renewable Energy Law (see 2.5.2), but the true effects of these amendments will not be known for at 

least a year. Also in 2009, the NDRC issued the Circular Abolishing the Requirement on the Rate of 

Localization of Equipment Procurement on Wind Power Projects, thereby abandoning the 70% 

domestic manufacturing requirement rate. This move was intended to increase technology transfer 

to increase overall wind power efficiency and durability. 

 

In March 2009, China began construction on its first offshore wind farm. The Shanghai East Bridge 

Wind Power Plant, consisting of 34 turbines of 3 MW each, is expected to generate 267 GWh of 

electricity annually and provide renewable energy to the Shanghai World Expo. (CD, 2009a) Since 

construction began, the NDRC has received six more plans for wind farm construction in the 

Shanghai region. The Shanghai East Bridge project is exemplary of the speed of development of the 

Chinese wind power sector.  

 

The 3MW wind turbines were Chinese manufactured and were the result of domestic R&D by the 

above mentioned Sinovel. The company currently has a 5MW turbine in R&D phase, as have 

Goldwind and Dongfang Electric (WPM, 2010). This means, by international comparison, Chinese 

                                                 
11 By comparison, efficiency for hydropower is about 90% and average fossil fuel electricity generation has an efficiency 

of about 50%. (see 1.2.1.1) 
12 Forbes reports Citigroup estimated 30% of China’s wind turbines standing idle in 2008. (Forbes, 2009) 
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domestic technology is quickly catching up with its western counterparts13 and it is no longer 

making progress only in production and improvement capabilities, but also stepping up its 

innovation capabilities14, allowing for more active learning (see 1.2.2) and greater potential in 

reducing costs and increasing return on investment. 

 

Wind power was initially exempted from the system of feed-in tariffs installed by the Renewable 

Energy Law of 2005 (see 2.5.2 and 3.2.1) and prices were subjected to competitive bidding instead. 

The aim of this was to give policy makers a chance to evaluate market prices in order to set 

competitive FITs after a study period. In 2009, the NDRC released the Circular on Refining the 

Policy for On-Grid Pricing of Wind Power, which divided the Chinese mainland up in 4 onshore 

wind power production areas and set FIT accordingly. FIT are to be set higher in the eastern coastal 

regions (Guangdong, Zhejiang, Fujian) and north eastern provinces (Liaoning, Shandong, Jilin) 

were demand is higher and transport costs traditionally have a bigger part in electricity prices. 

Although the legal principle for establishing these FIT is well known –they are to be defined as to 

ensure ‘a reasonable profit’- reliable and exact data of these most recently installed FIT is sadly hard 

to come by. 

 

1.2.1.3. Photovoltaic 

 

China has an enormous potential when it comes to solar energy. Its land surface receives an annual 

solar radiant energy of 1.7 million Mtce and two thirds of the land receives an annual radiation of 

more than 5 GJ/m². (Zhang et al., 2007) Geographically most sunshine hours are found in China’s 

western and southern provinces. Solar energy has many applications, such as solar water heaters, 

passively heated houses, greenhouses, solar cookers, etc. This paper will focus only on PV, since this 

is by far the most promising and best documented application of solar energy. 

 

                                                 
13 By comparison, the wind turbines installed on the Belgian Thornton Bank offshore wind farm, provided by the 

Germany based Repower, have a capacity of 5MW each. The industry standard in 2010 however, is still below 2MW. In 

2009, the average capacity of newly installed wind turbines in China was 1.4 MW. (WPM, 2010) The most ambitious 

research on large capacity wind turbines of 8 to 10 MW is being researched by the EU-funded UpWind, which is part of 

the Sixth EU Framework Program for Research and Technical Development. (IEA, 2008b) 
14 For a summary of what is understood by production, improvement and innovation capability, see Viotti (2002, p. 

661). 
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By the end of 2005, total installed capacity had reached 70 MW, accounting for under 0.02% of 

China’s total energy mix. (Zhang et al., 2007) The State Council in its 11th Five Year Plan projects 

total installed capacity to reach 300 MW by 2010 and 1,8 GW by 2020. The high cost of PV 

generated energy, over $100/MWh, is still the single most significant barrier of growth for the sector. 

Remaining at least three times as expensive as hydropower and twice as expensive as the latest wind 

power technologies (see 1.2.2), PV still has a long road ahead to become truly cost-efficient. 

Therefore technological progress, the transformation to economies of scale, the ‘learning by doing’ 

effect, increased competition and other cost reducing parameters are expected to play an important 

role in the future development of China’s PV sector. Government policy for coordinating and 

enhancing this progress is discussed further on (see 2.3 and chapter 3). 

 

In July 2009, the Ministry of Finance, Ministry of Science and Technology and the NEA jointly 

announced the Golden Sun Pilot Project, which is expected to create 500MW of solar capacity in a 

two year time frame. Wang Gang, Minister of Science and Technology, has declared this project 

aims for PV to account for 2.5 GW by 2015, which would surpass the original targets set by the 11th 

Five Year Plan. (Wang, 2009) The PRC government pledged to subsidize 50% of total investment 

for eligible PV projects and 70% in areas without current power supply. Even while receiving these 

subsidies, PV companies are still having trouble to supply electricity at competitive prices. 

 

As figure 5 (see 1.2.2) suggests, PV in China will not become a substantial part of China’s energy 

mix in the foreseeable future because of its low cost-efficiency. That said however, the Chinese 

government does recognize its potential of becoming a profitable industry for export markets, 

especially when the European system of Green Energy Certificates is maintained, or similar 

programs are created elsewhere. In 2007, the Chinese PV sector accounted for over 30% of global 

manufacturing. (Xinhua, 2009a) Chinese manufacturers in total had a production capacity of 2,900 

MW (Wang, 2009) and manufactured about 2,000 MW in 2008. (Xinhua, 2009a) This discrepancy 

between domestically installed capacity and Chinese production capacity shows the large importance 

of export markets for China’s PV sector.  
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The number of Chinese companies involved in solar energy already reaches surpassed 600. (Xinhua, 

2009b)  In 2008, China was the world’s leading manufacturer of solar cells, accounting for a 

capacity of 2000 MW. (LC, 2010) Currently 98% of China’s solar PV products depend on export. 

(LC, 2010) The export volume reached $6.232 billion dollars in 2008, and $15.44 billion dollars in 

2009, showing a year-on-year increase of 147.75% (LC, 2010) However, as PV generated electricity 

costs and system costs are decreasing, and module efficiency and system life time are increasing, 

China might gradually decrease the share of exported solar cells and modules in favor of domestic 

installment. 

 

1.2.1.4. Biomass energy 

 

Biomass energy consists of the energy gained by the direct burning, gasification, liquefaction or other 

chemical processes involving biomass resources.  The most frequently used resources include crop 

stalks, wood, foul wastes, domestic waste, industrial organic waste residue and waste water. China’s 

yearly biomass energy that could be used for energy production reached at least 450 Mtce in 2007. 

(Zhang et al., 2007) Crop stalks account for over 50% of exploitable energy resources. 

Approximately 40% of crop stalks are used as feedstuff, fertilizers and industrial raw materials, which 

leaves 60% to be used for energy production. (Zhang et al., 2007) By 2005, total biomass energy 

capacity reached 2 GW. China’s State Council projects biodiesel capacity to reach 2 GW and 

biomass energy capacity to reach 30 GW by 2020. (Zhang et al., 2007)  

 

The IEA (2008c) acknowledges the role of biomass energy in higher food prices, but also lists the 

depreciation of the U.S. dollar, high fuel prices, and extreme weather conditions among the main 

causes. It further states that studies by the World Bank and the OECD have attributed respectively 3% 

and 15% of food price increases to biomass energy, signaling the lack of consensus that prevails until 

this day on this topic. Nevertheless, Chinese law thus far forbids the use of food crops for the 

production of biofuels. Historically, one can note that the Chinese history of famines, having caused 

at least 30 million casualties in ’58-’61, has strongly contributed to the prioritization of security and 

independence of food supply by the Chinese government. 
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1.2.1.5. Rest group 

 

The rest group in this research consists of geothermal energy, tidal and wave power. For reasons of 

convenience, municipal solid waste (MSW) will not be included here. Geothermal energy refers to 

energy gained from the heat contained in rocks and geothermal fluid more than 5000m under the 

earth’s crust. (Zhang et al., 2007) Geographically, the round-Pacific and the Himalaya-

Mediterranean tropical zone are most abundant in geothermal resources. (Zhang et al., 2007) Of the 

3200 known geothermal spots, 1200 are currently being exploited, producing 60,000 tce/a. Since it 

is expected that geothermal power generation remain only be of small and local importance in the 

foreseeable future, we will not mention it further. 

 

Ocean energy refers to the whole of oceanic tidal energy, wave energy, oceanic flow energy or energy 

gained from temperature or salt differences. (Zhang, 2007) Its development has been slow and 

unfocused, leaving much of the sector still in experimental phase. For this reason we will not further 

expand on these resources. 

 

1.2.2. Cost structure of electricity generation in China 

 

Regarding the cost structure of electricity generation, as suggested by IEA (2010), we can roughly 

divide the different sources in 3 groups using cost-effectiveness as criterion: group 1 consisting of all 

sources costing less than $40/MWh, group 2 consisting of sources costing between $40/MWh and 

$100/MWh, and group 3 costing over $100/MWh. Nuclear, coal, gas and large hydropower belong 

to group 1 and remain the cheapest forms of electricity generation in China. Group 2 consists of 

onshore wind and shows large variation in costs ranging roughly from $50/MWh to $90/MWh, 

depending on the applied technology. The third and thus least cost effective group consists of PV 

and, although not included in figure 3, offshore wind power.   

 

Figure 3 clearly shows that large hydropower is currently the only truly cost-effective source of 

renewable energy in China. Furthermore, it must be noted that electricity generation from RE 

sources in general is characterized by higher up-front costs compared to their fossil fuel counterparts. 
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This results in a higher investor risk, since the return-on-investment is typically spun out over a 

longer period. As a countermeasure to this investor risk, PPAs are sometimes agreed upon in which 

the price is set high in a first period in order to increase return-on-investment in early stages, after 

which prices are set to decrease as soon as capital investments have paid off. An investigation into the 

degree in which this happens lies not in the realm of this research. 

 

In examining the evolution of energy prices, it must be taken into account that, regarding future 

costs, the industry phase wind power and PV industries are in, still leaves many cost saving 

mechanisms to be awaited for. It is to be expected than both passive and active learning, referred to 

as learning-not-by-doing and learning-by-doing respectively15, as well as scale increases will play a 

larger role in these industries than they would in the already developed industries of coal or gas-fired 

electricity generation.  

 

Furthermore, although the IEA (2010) predicts relatively stable fuel prices after the 2007 cost spike, 

it should be noted that both wind and PV are more independent of any unexpected future rises in 

fuel costs. A projection of the effects of unexpected shocks like increased environmental regulations, 

large scale miner strikes or growing power of labor unions lies not in the realm of this research, but 

at over 4000 industrial casualties per year (Wright, 2004), the Chinese coal mining industry will 

eventually be forced to either increase investments in safety, or suffer growing opposition from its 

own labor force in any form. The main countermeasures to increasing costs in the coal industry are 

currently increases in scale of state-owned mines.  

 

Future appreciation of the renminbi, on the other hand, is likely to offer China an unprecedented 

advantage in controlling costs of imported oil and help sustain the upward trend in oil consumption. 

For oil and gas, other problems arise. It is estimated that a quarter to one third of Chinese reserves 

are located in the most unstable province of Xinjiang. (De Cordier, 2007) The Aqtöbe-Karamaj 

pipeline that connects oil and gas fields in Western-Kazakhstan to Xinjiang should import 20 

million barrels of oil per year to the Chinese mainland by 2010. (De Cordier, 2007) The geopolitical 

reality of a latent anti-Chinese climate in Kazakhstan, a 275.000 heads strong troop presence in 

                                                 
15 See Viotti (2002)  for a detailed definition. Passive learning consists of cost reduction through more efficient 

management, network build-ups, etc. Active learning consists mainly of cost reduction through technological progress. 



20 
 

Xinjiang, Kyrgyz political instability etc., are all potential risks leading to a high vulnerability of 

Chinese fossil fuel interests. In any case, it should be pretty clear that renewable resources are much 

more black swan robust16 than its fossil counterparts and this relative lack of risk should be taken into 

account by policy makers when comprising any long term energy portfolio. 

 

The profitability of electricity generation through renewables as it stands, however, depends heavily 

on the legal and institutional framework presented by the Chinese government, as described in 

chapter 3. This will remain a truism throughout the medium and the long term. 

 

 

Figure 1.8: Leveled costs of electricity in China (at 5% discount rate) (IEA, 2010) 

 

 

1.3. Remarks on the local nature of Chinese RE 

 

China’s rapid development has been all through the ‘80s and ‘90s mostly focused on the eastern and 

coastal provinces, which are more fitted to serve China’s goal of becoming the factory of the world 

and having exports as the most important motor for economic growth. This process left western and 

                                                 
16In short, Black swan robust is phrase used by author Nassim Taleb to indicate the strength and independence of a 

certain item against unexpected negative shocks. 
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rural provinces with a much lower development rate, increasing inequality and social instability 

throughout the western countryside.  

 

The origins of China’s urban-rural divide can be retraced to the system of ‘price scissors’, in which 

low prices for agricultural products were seen as a necessary hidden tax used to subsidize urban 

development17. (Naughton, 2006) It is mostly in these rural areas where electricity supply shortages 

are still a chronic problem and remain in need of urgent attention. The nature of RE products, being 

applicable on smaller scales than traditional coal fired plants and allowing small modules to be 

spread across China’s rural area’s might be a fitting solution for both problems and is regarded as 

such in many Chinese mainland publications. These findings are supported by the overnight plant 

costs calculated by the IEA (2010). For smaller RE electricity generating plants in some account for 

only 1/5 of their conventional energy counterparts. In other words, while electricity generation 

through conventional energy sources needs considerable scale to be technically viable, electricity 

generation through renewables like wind power and PV can much easier adapt to economies of 

scope when it comes to electricity generation.  

 

The contradiction that is hereby created, in which less developed rural areas are best fit to consume 

the more expensive renewable energy, can be approached through either consumer subsidies (see 

3.1.3.3) or broader policies. For many rural areas the Chinese government is expected to make the 

cost-benefit analysis of bearing the costs of expanding the grid to these areas to supply cheap 

conventional energy versus applying more expensive off-grid RE electricity generation in supplying 

electricity, avoiding grid expansion costs. Furthermore large and small hydropower resources are 

predominately based in western China. This means increases in hydropower capacity will be mainly 

used for inland economic development, not to respond to increasing electricity demand across the 

coastal regions.  

 

China’s main regulatory body, the State Electricity Regulatory Commission (SERC) was established 

in 2003. One year later it established six regional branches in order to cater to specific regional 

demands and problems. Clark and Xing (2010) note this exemplifies how the PRC’s approach has 

                                                 
17 Of course, many other arguments for the emergence of China’s urban-rural divide exist. Important literature on the 

topic of urban development has been written by Jane Jacobs and numerous endogenous growth economists. 



22 
 

become far more regionally sensitive, unlike the US model where regulation remains highly 

centralized. 

 

2. Reform of the Chinese energy market since ‘78 

 

The start of the opening and reform period since ’78 and the accompanying economic growth led to 

an ever increasing energy demand in China. By mid ‘80s it became clear that the energy sector 

needed thorough market reforms to be able to keep up with this demand. In ’86 the supply shortage 

reached 17% of annual power consumption. (Zhang, 2004; cit. in Cherni and Kentish, 2007) This 

gave way to a first series of market reforms based on models for liberalization. Policy makers started 

allowing independent power producers (IPPs) to enter the Chinese energy market. Many of these 

IPPs were joint-ventures designed to reign in foreign investments18. In reacting to the 1997 financial 

crisis however, the Chinese government installed a pool system for which long-term power 

purchasing agreements (PPAs) were abandoned. (Su et al., 2010) This move, intended to decrease 

overall prices by breaking the links between state owned enterprises and state purchasers, greatly 

damaged foreign investor confidence and lead to large-scale retreat of foreign capital from the 

Chinese energy sector. 

 

Further reforms during the ‘90s subsequently led to the current dual system of government and 

private ownership. This system holds a dominant state planning at the core, and has a decentralized 

generation and grid system at the periphery, with government, private or dual ownership. Even 

today, reforms targeting the establishment of competitive energy markets, unbundling of generation 

and distribution, etc. are still taking place. In 1998, the Ministry of Electric Power was abolished 

and its responsibilities were transferred to the State Power Corporation (SPC). The SPC was 

subsequently ‘corporatized’ to resemble a western style holding company. (Yeoh, 2004; cit. in 

Cherni and Kentish, 2007) The case of California’s deregulation of energy markets leading to the 

Enron scandal, series of rolling black outs, higher and more volatile prices, as well as negative effect 

on state budget, has brought considerable constraints on China’s privatization scheme. In general 

                                                 
18 The requirement for these joint-ventures remained that foreign investors could only buy into non-controlling shares of 

the IPP’s. 
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one can notice that privatization of any market is generally more subject to gradualism and state 

control in China than elsewhere. 

 

Under the 2002 Plan for the Reform of the Electric Power Industry the electricity market got 

unbundled. The SPC split up into two state-owned grid companies and state-owned five generation 

companies, namely China Huaneng Group, China Huadian Corporation, China Guodian 

Corporation, China Power Investment Corporation and China Datang Corporation. (Yeoh, 2004; 

cit. in Cherni and Kentish, 2007) These five generation companies are currently in competition with 

the above mentioned IPPs. In the current dual system, power purchase price (PPP) is negotiated on 

a plant by plant basis, while sales prices are still fixed by the State Council. This leads to costs of 

production not being accounted for and many grid companies remaining unwilling to buy and 

distribute renewable energy. Since 2006, feed-in-tariffs have been installed in order to alleviate this 

problem (see 3.2.1).  

 

In August 2004, the State Council reformed and sped up the investment mechanisms for China’s 

electricity sector. The new ‘check and approve process’ shifted responsibility for assessment of 

profitability from a slow government regulated three step process to a faster process in which 

decision making risk authority and operating risk became investor responsibilities. (Zhu, 2004; cit. 

in Cherni and Kentish, 2004).  

 

In short, the energy reforms since ’78 have unbundled the market structure into generation and 

distribution components, introduced competition through liberalization and shifted decision making 

responsibility from government to market participants. Despite all of this, reform is not yet complete, 

and central government, through policy and legislation, still plays an important role in steering the 

general direction of the energy market. As Dunkerly (2006) notes, the history of the cases of 

California and Great-Britain show deregulation and privatization is not a one-off solution, but rather 

a process that requires constant adjustment to ensure competitive conditions. 

 

For the actual day-to-day work in setting and implementing policy, the central government’s central 

organs decide the general direction and guidelines of applied policy. Specific administrations and 
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government agencies then specify the objectives and develop plans to execute these guidelines. They 

also create practical and specific incentives and managerial guidelines to reach the goals set out by 

the central organs. Local governments step in the implementation process delivering on these specific 

incentives and managerial guidelines. For an analysis of implementation problems, see 4.1. 

 

2.1. Changes in the organizational structure 

 

Because of the priority shift towards the energy sector during the most recent decade, the far-

reaching energy market reforms, the increasing focus on energy conservation and renewable energy, 

these last few years have shown major shifts within the organizational structure between and within 

energy related ministries and offices. Therefore organizational charts offered before 2010, such as 

attached in annex II, although only 3 years old, can already be considered dated. We shall attempt in 

table 2 to offer a quick oversight of China’s organizational structures as they were standing in May 

2010.  

 

Since 2007, both a National Energy Administration (NEA) and a National Energy Commission 

(NEC) have been created.  In July 2008, the NPC expanded the responsibilities of the NEA and 

quadrupled its staff, in what was a first step towards a unified energy management system. (CD, 

2008) In January 2010, the NPC established the NEC as an organ independent from the NDRC in 

order to improve coordination in formulating energy strategy and development planning. (RRB, 

2010b) Premier Wen Jiabao acts as director of the NEC, and the board consists of many other 

political heavyweights as vice-premier Li Keqiang, NDRC director Zhang Ping, Finance Minister 

Xie Xuren, central bank governor Zhou Xiaochuan and Zhang Guobao, head of the NEA. (RRB, 

2010b) The political clout gathered at the NEC clearly signals a shift in priority towards China’s 

energy sector. 
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Table 2.1: List of involved state organs, ministries, commissions and agencies 
State organ, agency or program Acronym Function description 

National People’s Congress NPC Supreme national legislative body 

State Council  Chief administrative authority 

**National Development and Reform 

Commission 

NDRC Regulate energy sector; offer technical 

advice19; set energy prices 

→National Energy Administration (Est. July 

2008) 

NEA Draft energy plans and policy, 

management of energy sector, approving 

authority of foreign investments, 

propose energy pricing policy to NDRC 

→→New Energy and Renewable Energy 

Department 

 Idem 

→National Climate Change Coordination 

Committee 

NCCCC Est. 2007 to coordinate national policy 

on climate change related issues.  

→ Energy Research Institute ERI Provide funds and guidelines for R&D 

**Ministry of Science and Technology MST Idem 

**Ministry of Environmental Protection (SEPA 

until 2008) 

MEP Regulate and supervise industry; 

implement environmental policy 

**Ministry of Agriculture MOA Implement biomass regulations 

**Ministry of Finance MOF Develop policy instruments to build 

manpower and knowledge stock for 

innovation and facilitate technological 

transfer; management of the Renewable 

Energy Fund since 2009 

**Ministry of Commerce MOC Provide funding for model projects 

**Ministry of Industry and Information MII Regulate coal and gas industry 

**The People’s Bank of China PBC Project financing 

**Ministry of Water Resources MOWR Approve hydropower projects 

†National Energy Commission (Est. 2010) NEC Strategic coordination center for energy 

development, independent of NDRC; 

formulate energy strategy; supervise 

energy security 

†State Administration of Taxation SAT Idem as MOF 

†National Bureau of Statistics of China NBS Statistical data collection and analysis 

†State Environmental Protection Agency 

(elevated to Ministry of Environmental 

Protection in 2008) 

SEPA Regulate and supervise industry; 

implement environmental policy 

†State Oceanic Administration SOA Coordination of offshore wind turbines 

placement 

†General Administration Quality Supervision GAQS  

‡State-owned Assets Supervision and 

Administration Commission 

SASAC  

‡State Electricity Regulatory Commission SERC Independent regulatory body (est. March 

2003); develop market rules and 

regulations; provide price adjustment 

advise to NDRC; issue production 

licenses; manage industry disputes (Clark 

& Xing 2010)  

‡State Science and Technology Commission SSTC Set R&D policy 

                                                 
19OECD (2009) notes the NDRC has in recent years made efforts to transition from a conventional regulator, who 

monitors and supervises without taking into account the specific conditions of individual enterprises, to a technical 

adviser, who through offering expertise actively assists individual enterprises accomplishing their tasks.  
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‡State Economic and Trade Commission SETC  

‡Chinese Academy of Sciences CAS Research and human capital 

--Research Center for Eco-Economical Sciences   

--Institute of Geography and Resources   

‡Chinese Academy of Engineering CAE  

‡National Natural Science Foundation of China NSFC Grant making body to promote basic 

research projects, human capital 

   

State Council Steering Group for Science, 

Technology and Education 

  

China Standard Certification Centre CSC Allocates quality certificates 

National Leadership Committee on Climate 

Change 

NLCCC  

China Association of Rural Energy Industries CAREI Implementing agency for the 

“Promotion of Rural Renewable Energy” 

Sino-Dutch cooperation project(OECD, 

2009) 

Notes: Marked ** are ministerial or commission level, directly under State Council authority, 

marked † are departmental level directly under State Council authority, marked ‡ are institutions 

directly under State Council authority, marked → are bureaus or administrations under ministerial 

or commission authority mentioned above. Marked →→ are departments under bureaus mentioned 

above.  

 

2.2. Evolution of the legal framework 

 

The promotion of renewable energy had not entered Chinese lawmaking process until the New and 

Renewable Energy Development Program of 1996. Since then, the State Council has gradually stepped 

up its involvement in guiding the Chinese renewable energy sector towards a more viable industry 

and lower level law making bodies have quickly followed promulgating supporting laws and 

regulations. As the table 1 clearly shows, the millennium change brought with it a substantial 

acceleration of laws and regulations regarding RE in China. Since the spirit of these is to quickly 

adapt to ever changing circumstances, we will restrict ourselves here reviewing only the most recent 

and most significant of this series of legislation, being the 10th Five Year Plan (2001-2005), the 

Renewable Energy Law of 2005 and its 2009 amendments, the 2006 Energy Saving and Emission 

Reduction (ESER), and the Medium- and Long Term Development Program for Renewable Energy of 

2007. 

 

2.3. Legal framework for renewable energy 
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Table 2.2: List of laws, regulations and programs concerning RE and energy conservation 
Year Laws, regulations and programs Initiating office Short description of functions and goals 

1989 PRC Law on Environmental 

Protection 

NPC Renovate technology of enterprises to increase 

efficiency 

1992 Agenda 21 (government white 

paper) 

n.a. Establish energy efficiency and RE development as 

official state policy 

1995 Electricity Law of the PRC State Council Reform of the energy sector 

1996-

2010 

New and Renewable Energy 

Development Program 1996-

2010 

SPC (SDPC), 

SETC, SSTC 

Improve the efficiency of RE, reduce production 

cost and enlarge the share of RE in total energy 

production 

 

1996 1996-2010 New Energy and 

Renewable Energy 

Development Principles 

State Council Set out a long term vision for developing a RE 

sector. 

1996 Sunlight Program SPC, SETC, 

SSTC 

Upgrade the manufacturing capacity of advanced 

PV technologies, establish large PV systems in 

remote areas, connect PV systems to grid (Chang et 
al.,  2003) 

1996 Brightness Program SPC  

1996 Ride the Wind Program  Establishment of 2 Sino-foreign joint ventures to 

domestically manufacture wind turbines 

1997 Energy Conservation Law of 

the PRC 

n.a.  

1999 Circular Regarding Issues on 

Further Supporting the 

Development of Renewable 

Energy 

NDRC, MST  

2000 2000-2015 New Energy and 

Renewable Energy 

Development Principles 

State Council Set out a long term vision for developing a RE 

sector. 

2000 Air Pollution Prevention Law 

of the PRC 

 Reduce SO2 and NOx emissions. 

2000 Western Development 

Program 

NDRC Manage economical development in remote and 

rural areas 

2001-

2005 

10th Five Year Plan for New 

and Renewable Energy 

Commercialization 

Development (2001-2005) 

State Council Quantified targets for industry development, 

mandated market share: 13 Mtce of RE electricity 

by 2005, increase use of biofuels through 

gasification 

2001 National Solar Water Heating 

Standards, Testing and 

Certification Program 

SETC, 

transferred to 

NDRC in 2003 

 

2001 Laws on Denatured Fuel 

Ethanol and Bio-ethanol 

Gasoline for Automobiles 

 Introduce ethanol targets and standards for 

specified areas of China  

2002 Plan for the Reform of the 

Electric Power Industry 

State Council End the monopoly of the State Power Corporation; 

unbundle the energy sector in a generation, 

transformation and distribution sector 

2002 Cleaner Production Promotion 

Law 

NPC Local governments are made responsible for taking 

initiative to promote cleaner production and 

increase efficiency 

2003 Five tendering programs 

(2003-2006) 

 

NDRC Public tendering process to issue wind concessions 

2004 Law Concerning Testing for n.a. Establishment of an ethanol production system 
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the Extensive Use of Ethanol 

Blended Gasoline for 

Automobiles and the 

Regulations Concerning the 

Conduct of Testing for the 

Extensive Use of Ethanol 

Blended Gasoline for 

Automobiles 

through financial incentives 

2004 Medium- and Long Term Plan 

of Energy Conservation 

NDRC 

(amended by 

the NPC in 

2007) 

Detail conservation targets. The 2007 NPC 

amendment imposes greater regulations on 

transport and building sectors, improves 

standardization and imposes greater penalties on 

violations, incentivizes conservation and uses 

conservation targets for evaluating official 

performance 

2005 Renewable Energy Law of the 

PRC 

NPC, 14th 

session of 10th 

NPC Standing 

Committee, 

State Council 

(enforced since 

2006) 

Unify RE policy framework, set MMS goal of 10% 

of RE by 2020, decrease investor uncertainty, 

remove barriers of RE market development, 

improve grid connection, reduce VAT rates for RE 

products 

2005 Renewable Energy Promotion 

Law of the PRC 

State Council 

(enforced since 

2006) 

Provide technical standards for RE products, 

Provide RE R&D funding, Incentivize grid 

connection, Financial support for RE utilization 

projects in rural areas, Preferential loans and tax 

benefits for RE producers 

    

2005 Measures for Operation and 

Management of CDM Projects 

in China 

 Start up CDM projects following strict procedure 

and engage in CER trading, encourage technology 

transfers 

2005 Temporary Method for 

Managing Grid Electricity 

Price 

 Temporary exemption for RE enterprises from 

entering competitive markets, establish special 

competitive RE markets 

2006-

2010 

11th Five Year Plan (2006-

2010) 

 General guidelines and targets 

2006 Regulation on Administration 

of Power Generation from 

Renewable Energy 

NDRC  

    

    

2006 Provisional Administrative 

Measure on Pricing and Cost 

Sharing for Renewable Energy 

Power Generation 

NDRC Establishment of FIT for biomass of ¥0,55-

0,60/kWh, alleviate the surcharge for grid 

companies in purchasing RE through FIT 

2006 A Thousand Enterprises 

Program 

NDRC, NEA, 

NBSC, GAQS, 

IQ, SASAC 

Formulate individual energy efficiency 

improvement plans for 1008 largest enterprises. 

2006 Energy Saving and Emission 

Reduction20 

 Set targets to reduce energy consumption by 20% 

for every ¥10.000 of GDP, reduce GHG emissions 

10% by 2010 

2007 Medium-and Long Term NDRC Total primary energy consumption will consist 

                                                 
20 In OECD sources, this plan is referred to as the plan for Energy Saving and Pollution Reduction. 
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Development Plan for 

Renewable Energy 

10% of RE by 2010, 15% of RE by 2020; up to 

2020 total hydropower installed should reach 300 

GW, of which 75 GW small hydropower 

2007 Medium- and Long Term Plan 

of Energy Conservation 

Amendments 

NPC Incentivize local regulation through political career 

prospects. 

2007 Measures on Supervision and 

Administration of Grid 

Enterprises in the Purchase of 

Renewable Energy Power 

SERC Obligate grid companies to purchase all RE 

produced within geographical coverage of their 

grids 

2007 Agricultural Biomass Energy 

Industrial Development 

Program (2007-2015) 

DOA Specify goals for development of rural biomass 

energy and marsh gas production. 

Volgens 

IEA 

Renewable Energy 

Development Plan 

 Promote RE 

Volgens 

IEA 

Revision on Law on Energy 

Conservation 

 Promote efficiency 

2008 The 11th Five Year Plan for the 

Development of Renewable 

Energy 

NDRC Specify action plans for each type of RE 

2008 Management Methods on 

Renewable Energy Power 

Pricing and Cost Sharing for 

Trial Implementation 

NDRC Administrative support for preferential pricing 

policy and cost sharing across regions 

2008 -Management Rules on 

Renewable Energy Power 

Generation 

 Makes it mandatory for grid companies to combine 

RE on the grid 

2008 -Technical Standards on 

Renewable Energy Power 

Combined on the Grid 

 Makes it mandatory for grid companies to combine 

RE on the grid 

2008 -Detailed Methods on Fiscal 

Subsidy and Preferential 

Taxation for Renewable Energy 

 Increase financial incentives 

2008 Enterprise Income Tax Law of 

PRC 

State Council Institute a 3 year income tax exemption and 3 years 

of 50% income tax reduction for enterprises 

engaged in energy conservation or emission 

reduction programs 

2009 Circular Abolishing the 

Requirement on the Rate of 

Localization of Equipment 

Procurement on Wind Power 

Projects 

NDRC Remove the 70% domestic manufacturing of parts 

requirement. 

2009 Circular on Refining the Policy 

for On-Grid Pricing of Wind 

Power 

NDRC Provides a FIT for onshore wind power; divides 

China into 4 area’s for wind power and regulates 

FIT according to geographical location 

2009  MOF Subsidize solar power ¥20/W  

2009 Golden Sun Pilot Project  Subsidize 50% of total investment for eligible PV 

projects and 70% in remote areas without power 

supply 

2010 Interim Measure on the 

Management of Offshore 

Wind Farm Development 

SOA, NEA Regulating all aspects of offshore wind farm 

development 

2010 Provisional Measures for the 

Administration of Offshore 

Wind Power Development 

NEA Increase offshore wind power development 
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201021 Energy Law of the PRC State Council  

2011-

201522 

12th Five Year Plan for Energy   

 Administration on Joint 

Networks Wind Power 

Generation 

State Council  

 Further Support on the 

Development of Renewable 

Energy, Contents of State 

Encouraged Industries, 

Products and Techniques 

State Council  

 Comprehensive Working 

Programs on Energy Saving 

and Emission Reduction 

State Council  

 Temporary Management for 

the Price and Cost Sharing in 

Renewable Energy Power 

Generation 

 Product subsidy of RMB 0.25¥/kWh for biomass 

energy 

 Rural Marsh Gas Construction 

State Debt Program 

Management Method 

 User subsidies 800-1200¥/household dependent on 

region 

Sources: Yao et al. (2005), OECD (2007), Lewis (2010), Liao et al. (2009), Wang and Chen (2010) 

 

2.4. Evolution of the legal framework until 2005 

 

Until 2005, with the promulgation of Renewable Energy Law of the PRC, Chinese legal 

accomplishments regarding the RE sector were mainly consisting of makeshift stimulation programs 

and non-enforceable regulations. Although attempts have been made to stimulate growth of the RE 

sector and increase energy conservation, these laws did not include a comprehensive set of central 

guidelines and the responsible ministries and agencies did not yet have sufficient budgets and 

manpower to implement central policy. The lack of consistent policy can be attributed to the cost-

efficiency of electricity generation by renewable sources. For instance, while the more cost-efficient 

hydropower more than doubled its capacity from 36.0 GW in 1990 to 79.3 GW in 2000 (see 

1.2.1.1), wind power capacity barely grew.  

 

The state of technology during the early stages of development of the RE sector should not be 

forgotten23, nor should we underestimate the burden upon Chinese policy makers in managing a 

                                                 
21 Expected to be ratified by the State Council in the second half of 2010. The drafting of this law commenced in 2006. 
22 Expected to be ratified by the State Council in the first half of 2010. 
23 Liao et al. (2010) notes that average wind turbine capacity during the early nineties was 30-55 kW. 
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nation that experienced unseen growth during the 90s and the first half of the current decennium. 

The economical argument for waiting until 2005 before formulating a comprehensive RE legislation 

can be found in what is called time preference. Time preference, in short, takes into account the 

opportunity costs of investing in RE by comparing return on investment of a project with the 

current long term interest rate. In other words, engaging in the large scale stimulation of the wind 

power sector is simply cheaper under current conditions than it was a decade ago. 

 

2.5. Post-2005 legislation and present goals 

 

The present goals of the Chinese government are set out in a number of laws and guidelines, of 

which the most important are the 10th Five Year Plan, the Renewable Energy Law of  2005, the 

guidelines set forth in the Energy Saving and Emission Reduction as part of the 11th Five Year Plan, 

and the Medium- and Long Term Development Program for Renewable Energy. In the paragraphs 

below, we will offer a quick review of this list policy instruments and discuss their merits and 

challenges. 

 

2.5.1. 10th Five Year Plan 

 

China’s 10th Five Year Plan delivers quantified targets for the development of the energy sector, in 

which it mandates a specific market share for RE. Five Year Plans traditionally are coordinative 

guidelines which are subsequently followed up by more specific legislation by various state organs. 

Still, the mandatory market share (MMS) specified at 10% of total energy supply by the end of the 

plan signaled a policy shift and spurred the further development of the RE sector. 

 

2.5.2. Renewable Energy Law of 2005 

 

The Renewable Energy Law of the PRC was enacted by the 10th NPC Standing Committee on 

February 28th 2005, and put in effect on January 1, 2006. It was anticipated as the first clear 

acknowledgement of the massive task of building RE sector in China and a first attempt at 

unification of RE policy under an overarching framework. The law stipulates that both energy safety 
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and environmental protection should the combined goal of government policy, reducing China’s 

dependence on coal and diversifying its energy supply. The law, through the system of MMS (see 

2.5.1 and 3.2.2), specifically mandates that renewable sources must account for 10%24 of the 

nation’s energy supply by 2020. The Renewable Energy Law also calls for long-term guaranteed 

PPA’s with state owned energy utilities. 

 

One of the key parts of the law consists of the clear formulation of the responsibilities for grid 

companies, of which mandatory grid connection is the main accomplishment. Article 14 reads: 

“Grid enterprises shall enter into grid connection agreement with renewable power generation enterprises 

that have legally obtained administrative license or for which filing has been made, and buy the grid-

connected power produced with renewable energy within the coverage of their power grid, and provide 

grid-connection service for the generation of power with renewable energy.” (REL, 2005) 

 

Other than mandatory grid connection, the Renewable Energy Law provides legislation on structured 

power tariffs, cost-sharing arrangements and the establishment of a renewable energy fund. (Su et al., 

2010) It gave rise to a series of supporting regulations by ministerial bodies.  

 

The fast-paced growth of China’s RE sector forced the State Council to adapt amendments to the 

Renewable Energy Law. These were adopted on December 26, 2009 and became effective on April 1, 

2010. The Renewable Energy Law Amendments are designed to improve coordination between the 

national energy strategy and RE development, to solve the remaining problems of slow grid 

expansion, to improve overall grid connection and to reorganize the Renewable Energy Fund. (Su et 

al., 2010) To alleviate the rising costs for grid companies complying to the Renewable Energy Law, 

grid companies can, through the 2009 amendments, apply for subsidies. 

 

 The amendments also give a first notion of mandatory adaptation of smart grid technology by the 

grid companies. Smart grids, together with grid energy storage are capable of facilitating grid 

connections for RE electricity generators, since supply from these producers is typically unstable. 

The Renewable Energy Fund is currently funded by the central government’s fiscal budget through a 

                                                 
24 In 2007 this target got upgraded to 15% of RE by 2020 through the NDRC’s Medium- and Long Term Development 
Plan for Renewable Energy (see 2.5.4). 



33 
 

surcharge on end-users. (Su et al., 2010) Also under the 2009 amendments’ articles 29 to 31, the 

penalty for grid companies that refuse to purchase electricity from renewable sources was increased 

from a simple compensation of economic loss to double this amount. 

 

2.5.3. Energy Saving and Emission Reduction of 2006 

 

The Energy Saving and Emission Reduction (ESER), part of the 11th Five Year Plan, is not a set of 

directives directly concerning RE, but will be shortly discussed because of its policy shifts, its 

environmental implications and its implications for energy efficiency. The ESER set targets to 

reduce energy consumption by 20% for every ¥10.000 of GDP, reduce GHG emissions 10% by 

2010, with 2005 as its base year. (Wang and Chen, 2010b) It signaled the move of Chinese policy 

makers towards a more enforceable pollution reduction policy and attempted to be a first step away 

from the growth-first principle.   

 

The main contribution towards a higher energy efficiency consists of the mandatory shut-down for 

any business that fails to meet the standards put forward by the ESER. As mentioned above, in 2007 

small, inefficient thermal power plants with a total capacity of 14.3 GW were ordered to close, 

(Wang and Chen, 2010b) and 2008, another 16.5 GW of capacity got shut down (see 1.1). (Liao, 

2008) The law also ordered shut down of iron foundries, steel mills, cement plants, set forward 

regulation in building efficiency, etc., but these are less relevant to this research. This effort can be 

perceived as a reaction on the growing energy intensity between 2002 and 2004. (IEA, 2007) 

Between 2006 and 2009 the ESER resulted in a 14.39% decline in energy consumption per unit of 

GDP, but in combating the global economic downturn, the first quarter of 2010 again showed a 3.2% 

rebound. (CD, 2010c) Premier Wen Jiabao has called for an iron fisted enforcement of the 

guidelines in order to meet the targets by the end of 2010. (CD, 2010c) If this will have any effects 

will be known by 2011. The total costs of the ESER scheme amounted to ¥23.5 billion in 2007 and 

¥41.8 billion in 2008. (Wang and Chen, 2010b) 

 

The policy shift the ESER, though indirectly, has more implications for the RE sector. The ESER 

developed an accountability system in which local political leaders would be required to meet ESER 
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targets in order to receive positive evaluation and thus further their political career prospects. This 

system has been put in place since June, 2007. (Wang and Chen, 2010b) The data above suggests 

that this has indeed lead to a significant gain in implementation power by the central government. 

These improvements in implementation power, it must be noted, also stem from the elevation of the 

State Environmental Protection Agency (SEPA), which was responsible for ESER implementation, 

to ministry level as the Ministry of Environmental Protection in March 2008. 

 

2.5.4. Medium- and Long Term Development Program for Renewable Energy of 2007 

 

The Medium- and Long Term Development Program for Renewable Energy of 2007 by the NDRC 

builds upon the above mentioned Renewable Energy Law of 2005. Just as the Renewable Energy 

Law it mainly focuses on the supply side of the RE sector, while expanding the guidelines of the 

Renewable Energy Law. The Medium- and Long Term Development Program for Renewable Energy 

mandates that 10% of the nation’s energy supply must come from renewable sources by 2010, and 

15% by 2020. (see 3.2.2) This law accounts for a significant speeding up of the RE development 

process compared to the laws and regulations drawn just two years earlier adding 5% more RE by 

2020 to the target set in 2005. The program stipulates hydropower capacity should reach 300 GW 

by 2020, of which 225 GW will be attributed to large hydropower and 75 GW to small hydropower. 

(Huang and Yan, 2010) 

 

3. Analysis of the economic instruments in Chinese policy 

3.1. Direct support mechanisms 

3.1.1. Favorable price policy 

 

Since the energy market reforms of the 90s, buying prices are negotiated through plant by plant 

power purchasing agreements (PPAs), while China’s State Council still dictates selling prices. The 

price at which RE generating companies thus sell to grid companies is a fixed price set by the pricing 

authority of the State Council. The government, through these policies, aims at protecting RE 

producers from direct competition. The effects of this price policy are hard to measure, since many 

grid companies long refused to buy RE at these fixed prices regardless of their legal responsibility to 
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do so. The ineffectiveness of this policy was one of the deciding factors in China’s move towards a 

more incentive-based policy in trying to commit grid companies. This in turn lead to the 

establishment of the renewable energy fund in its current form since 2009 (see 3.1.3.4). 

 

3.1.2. R&D support 

 

In 2007, total Chinese governmental RE investment amounted up to $12 billion. (Chang et al., 

2009) As a percentage of GDP this amounts to roughly 0.02%, which comes close to the level of 

Germany. The OECD (2009a) states that, along with an increase in magnitude, the last few years 

have shown a diversification in methods for channeling funds to R&D activities. “These now 

include public funding in the form of direct investment, tax breaks or subsidies, private foundations 

partnering with government agencies, and funding by private corporations or venture capital pools.” 

(OECD, 2009a,  p.8)  

 

As Sovacool (2008) notes, not just the size of R&D investment, but also the form is of great 

importance. Sovavool (2008) makes a distinction between non-transformational R&D, characterized 

by a focus on basic science, hierarchical management structure, low degree of risk and incremental 

improvements of existing technology, and transformational R&D, characterized by focus on creative 

design of transformational technology, flat management structure and high degree of risk. Domestic 

R&D is playing an increasingly important role in China’s RE sector, both wind and hydropower 

sectors show increasing capacity due to technological progress (see 1.2.1.2 and 1.2.1.1) 

 

3.1.3. Financial and tax incentives 

3.1.3.1. Investment subsidy 

 

Investment subsidy refers to the subsidy for producers of renewable energy, be it direct or through 

government programs. July 2009, the Ministry of Finance announced the Golden Sun Pilot Project, 

which is expected to create 500MW of solar capacity in a two year time frame. The PRC 

government has budgeted a 50% subsidy of total investment for eligible PV projects and a 70% 

investment subsidy in areas without current power supply.  
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3.1.3.2. Producer subsidy 

 

The guidelines set out in Temporary Management for the Price and Cost Sharing in Renewable Power 

Generation stipulate that biomass power generation will receive a producer subsidy of RMB 

¥0.25/kWh. This subsidy will run for 15 years following the departure of the program. This is the 

only reported form of product subsidies, which remain rarely seen in China. (Zhang et al., 2007) 

 

3.1.3.3. Consumer subsidy 

 

Consumer subsidy refers to the government reimbursement for private consumers buying energy. It 

is the most often applied subsidy in China. However, these subsidies are rarely specifically allocated 

to RE consumers, leaving the effects on RE development largely unknown. In order to adapt quickly 

to local demands, the responsibility for user subsidies lays on the local level. Local governments in 

Tibet, Qinghai and Inner Mongolia offer a RMB ¥100-300 subsidy per set of small PV or wind 

power electricity generating system aimed at reducing the number of households without access to 

electricity. (Zhang et al., 2007) Though important for some individual households, these RE-specific 

user subsidies are negligible in China’s wider RE promotion policy. The Rural Marsh Gas 

Construction State Debt Program provides user subsidies reaching from RMB ¥800-1000 according 

to the local demands supporting marsh gas energy consumption. 

 

3.1.3.4. Renewable energy fund 

 

The 2009 amendments to the Renewable Energy Law of 2005 looks to revise the existing renewable 

energy funds in order to better compensate the grid companies for the loss of profits that accompany 

the distribution of electricity from renewable sources. It does so by charging a surcharge on the end-

users. To calculate the degree in which this will affect Chinese energy prices, we must wait until the 

National Bureau of Statistics of China (NBS) releases its yearly report for 2010.  

 

3.1.3.5. Favorable taxation policy 
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Tax advantages can either be applied through VAT of income tax. Favorable taxation policy has not 

been a major drive of China’s RE sector until 2007, when VAT for RE products were substantially 

lowered. Table 4 explains that the VAT rate for regular companies amounts to 17%. For small 

hydropower products VAT was lowered from 6% to 3%. Ethanol production has been completely 

exempted from VAT since 2006. (Wang and Chen, 2010b) In contrast, a new fuel tax was 

introduced on January 1, 2009 after the NDRC, the MOF, Ministry of Communication and the 

State Administration on Taxation released the Reform Plan of the Pricing and Taxing on Refined Oil. 

(OECD, 2009) 

 

Power generated by wind turbines had its VAT halved from 17% to 8.5%. (Zhang et al., 2007) 

Furthermore, components and parts China is unable to domestically produce are since exempted 

from taxation or enjoy reduction. (Zhang et al., 2007) Due to the fiscal reforms in the ’80 and ’90, 

income tax exemptions have become subject to decision-making in local governments, and thus 

show a wide range of variations nationwide. In September 2006, the government announced that tax 

rebates for some export products with low value-added and high environmental costs will be 

abolished or reduced. (Wang and Chen, 2010b) The 2008 Enterprise Income Tax Law provides a 

three-year income tax exemption followed by three years of 50% income tax reduction by enterprises 

that engage in programs for energy consumption of emission reduction. (Su et al., 2010) 

Table 3.1. Classification of taxation in China 

Items VAT VAAT (Value-added annex tax) Income tax 

General 17% 8% of VAT 33% 

Small hydro power 6% 8% of VAT 33% 

Biogas 13% 8% of VAT 33% 

Wind 8.5% 8% of VAT 15% 

Landfill gas 0% 0% 33% 

Sources: Chou et al. (2008), Liao et al. (2010)  
 

 

3.1.4. Local content requirements 

 

Local content requirements have been of major importance in the development of the Chinese wind 

power industry. As mentioned above (see 1.2.1.2), China’s Ride the Wind Program, which was 
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initiated in 1997, established two Sino-foreign joint ventures to manufacture wind turbines in 

Chinese plants. (Lewis, 2007) The share of domestically manufactured parts during the program’s 

first phase was started around 20%, but through technology transfer and R&D, the goal was set to 

have 80% of the components domestically manufactured by the end of the program. To further 

protect the infant wind power industry, requirements were set at 70% when the program finished. 

(Liao et al., 2010) 

 

In 2009, with the issuance of the Circular Abolishing the Requirement on the Rate of Localization of 

Equipment Procurement on Wind Power Projects by the NDRC, the 70% domestic manufacturing 

requirement rate was abandoned. This policy shift coincided with the rapid expansion of plans for 

offshore wind farms, for which domestic technology was yet sufficiently capable just a few years back. 

The abolishment of local content requirements can therefore be seen as the acknowledgement by the 

Chinese government of the sturdiness of its wind power industry, as well as shift to comply to the 

demand for foreign manufactured parts, needed to facilitate the move offshore.   

 

3.1.5. Industrialized support 

 

Through the implementation of the State Technical Problem Tackling Plan, the Chinese government 

aims to support manufacturers of wind turbine and solar panel components through government 

cooperation and R&D funding. In terms of wind energy power generation and its equipment 

manufacturing, this led to the appearance and fast growth of wind power enterprises as Xinjiang 

Jinfeng, Zhejiang Yuanda, etc. (Zhang et al., 2007) For PV important players as Wuxi Shangde, 

Tianweiyingli and Xinjiang New Energy came to see the daylight. (Zhang et al., 2007)  

 

To reduce cost of wind turbine manufacturing and gradually increase the proportion of domestically 

manufactured wind energy equipment, the NDRC has set up the Wind Power Concession Bidding 

Project and developed several 10MW wind power concession projects. (Zhang et al., 2007)  

Industrialized support, and also model projects (see 3.1.6) can be seen as exemplary of China’s pre-

2005 RE policy, where relatively small, time and place specific measures were routinely applied to 

keep the sector alive and growing, yet without formulating a comprehensive policy shift.  
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3.1.6. Model projects 

 

Model projects have been a demand pull instrument for the Chinese renewable energy sector since 

1996. The vastness of the Chinese landscape has made China one of the main players in using this 

type of experiments. If the results of a certain policy are unsure, the Chinese government often 

resorts to implementing proposals first on a small scale, in order to reap the benefits of learning later 

on by expanding successful policies and abandoning or adjusting the less successful ones.  

Table 3.2: Government RE model projects in China until 2007 (Zhang, 2007) 
Year Project Initializing 

institution 

Brief introduction 

1996 Bright Project NDRC Provide RE to 20 million Chinese 

citizens 

1996 Fair Wind Project NDRC During 10th Five Year Plan, 

increase wind machinery 

production by 60-80% 

1997 Dual Plusses Project SCET Invest RMB ¥100 million to 

accelerate wind energy power 

generation and the wind energy 

machinery state-manufacturing 

process 

1998 Crop Stalk Gasification Project SPC Support the general rural area to 

promote and extend the crop stalk 

gasification techniques 

2000 State Debt Wind Energy Power 

Generation 

SCET Construct 80 MW domestically 

manufactured wind farms 

2000 Renewable Energy Industrial 

Development Plan 

SCET 7000 MW installed wind 

generation capacity by 2015 

2002 Acceleration Plan for Bright Project NDRC Provide a capital of RMB ¥1.8 

billion for solar energy and wind 

energy projects 

2002 Electricity Delivered to Village Project SCDR Solve domestic power problem for 

40.000 citizens 

2003 Rural Household March Gas State 

Debt Program 

DOA, 

NDRC 

Construct marsh gas construction 

with state debt capital 

2006 Scale-up Development Project NDRC, 

World Bank 

Study and formulate the policy for 

the development of RE; support 

the technical advances in RE; 

construct and industrial system for 

RE: realize economies of scale for 

RE 

2007 Rural Marsh Gas Projects DOA Expand marsh gas consumers to 40 

million by 2010; expand number 
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of Mid- and Long Term 

Development Program for 

Renewable Energy- and large sized 

marsh gas projects to 4700 

2007 Supporting Projects for Biomass 

Energy Science and Technology 

DOA Establish technical innovation 

centers for bio-energy 

2007 Use of Crop Stalk as Energy Resource DOA Construct 400 village and 

township-level crop stalk central 

gas providing stations 

2007 Selection and Cultivation Model Base 

Construction 

DOA Construct energy crop quality seeds 

selection and cultivation base for 

raw materials for fluid fuel 

 

 

3.2. Indirect support mechanisms 

3.2.1. Feed-in tariffs 

 

Feed-in tariffs (FIT) obligate electricity suppliers to accept all generated electricity from RE 

generation plants, provided technical criteria are met. Electricity producers are paid a guaranteed 

price fixed by technology type, set by State Council regulation. FIT became a significant RE policy 

instrument since the introduction of the Renewable Energy Promotion Law of 2005. Under article 19 

of this legislation, the grid price of RE will be set by the pricing authorities of the State Council. 

“The price is to be set in accordance with the principles of being beneficial to development and utilization 

of renewable energy, being economical and reasonable, with prices established through tender no higher 

than those set by the State Council for similar projects. This implies establishment of a feed-in tariff 

(FIT) system, a price per unit of electricity generated from RE payable by electricity utilities set by 

the state, and also, in conjunction with the existing tender system.” (Cherni and Kentish, 2007, 

p.3625) Article 20 of the Renewable Energy Promotion Law stipulates that the difference between 

costs to grid companies of RE and conventional energy is to be passed on in the selling price. 

(Cherni and Kentish, 2007)  

 

The FIT system should enable producers to capture the surplus created by technical change and 

encouraging them to invest in R&D. (Lauber, 2004; cit. in Cherni and Kentish, 2007) FIT should 

reduce costs and increase profits and could rapidly increase capacity when offering greater 

opportunity for national manufactures to ‘learn by doing’, thereby providing a positive stimulus for 
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at least short term innovation in China. (Lauber, 2004; cit. in Cherni and Kentish, 2007) In 2009, 

the NDRC’s Circular on Redefining the Policy for On-Grid Pricing of Wind Power, has defined FIT 

for onshore wind power according to 4 area’s in which the electricity is generated. 

 

Although widely recognized as one of the most efficient market-oriented systems to incentivize RE 

development, the implementation of FIT still shows some problems. For instance, since CDM 

projects have been introduced in China (see 5.4), conflicts have arisen for RE electricity generators 

in negotiating FIT at a rate which allows the involved companies to be eligible for CDM subsidies. 

Since both the executive bureau of the CDM and the grid company with which FIT are negotiated 

are concerned with distributing unnecessary subsidy (which they assume will be already paid for by 

their counterpart), it has become impossible for many wind power generators to find sufficient 

subsidy through any of these channels. (Wang and Chen, 2010) 

 

3.2.2. Mandatory market share policy 

 

Mandatory market share policy (MMS) has been a part of Chinese policy since the 10th Five Year 

Plan (see 2.5.1), which set a goal of 10% RE by 2010. Since then, this goal has been revised to a 15% 

RE market share by 2020. MMS policy is directed at enlarging industry scale and strengthening the 

level of competition within the RE sector. 

 

3.2.3. Mandatory grid connection 

 

The history of mandated grid connection for RE sources in China has not been without problems. 

Attempts have been made since the Sunlight Program of 1996 to force grid companies to buy and 

distribute photovoltaic generated electricity, but implementation has been met with numerous 

challenges due to grid company opposition. The high cost of strengthening the grid to avoid 

bottlenecks had not been significantly dealt with. Since the millennium change, policy has shifted 

from merely demanding and regulating grid connection to a mix of mandating and incentivizing 

grid companies, while having an enforceable penalty system for those grid companies failing to 

comply.  
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The Renewable Energy Law of 2005, the Regulation on the Administration of Power Generation from 

Renewable Energy of 2006 and the Measures on Supervision and Administration of Grid Enterprises in 

the Purchase of Renewable Energy of 2007 all include mandatory grid connection and obligated 

purchase of all electricity generated by RE sources. As mentioned above (see 1.2.1.2), the 

implementation of these regulations remains a problem for the sector. Since many of China’s wind 

farms are located in northern or north-western provinces and grid expansion requires large fixed 

costs, it is often less expensive for many grid companies to pay the fine than to comply. 

 

4. Problems and challenges 

4.1. Implementation problems 

 

One of the most persistent problems the PRC has been facing ever since its conception in 1949 has 

been how to implement the guidelines set by the central government. This implementation problem 

is very much linked to the structure of political and fiscal responsibilities and has lead to numerous 

expansive fiscal reforms during the 90s. To ensure efficient tax collection the Chinese central 

government had decided taxes were to be collected at the local level, redistributing much of the tax 

collection and spending power to the localities. This led to numerous conflicts where central 

guidelines that endangered local tax collection were subsequently ignored or badly implemented25.  

 

One of the most striking examples has been the implementation of environmental and safety rules 

on China’s township and village level coal mines. These small mines have traditionally been the 

source of numerous tragic accidents and during the 90s reached a yearly death toll of over 4000 coal 

miners26. (Wright, 2004) Accounting for less than 4% of China’s workforce, but over 45% of 

industrial fatalities, coal mining in these TVE mines is by far the most dangerous profession in the 

PRC. The rate of casualties in TVE mines is seven times that of the larger state owned mines. 

(Wright, 2004)  

 

                                                 
25 For a short summary of the history of fiscal reforms in the PRC, see Zheng (2004, pp. 109-136). 
26 The number of 4000 excludes unreported fatalities. Estimates of the number of unreported fatalities vary greatly and 

are therefore not included here. 
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However, the Chinese government stood powerless in trying to implement safety measures since the 

sanctioning of these mines was a local responsibility and the implementation of any sanctions would 

inevitably lead to decreasing tax revenues for the localities. In many places across China these small 

coal mines and generation plants are the motors of rural development. This has attributed greatly to 

the hesitance in dealing with problems addressed by the central government. 

 

In the realm of RE, implementation problems have struck especially hard in the pre-2005 legislation 

mandating grid companies to buy renewable electricity at fixed prices. These laws and regulations 

were largely overlooked and imposed a lagging effect to RE development in China. Due to this 

incomplete legislation, the Chinese government was unable to penalize the grids that refused to 

purchase power from renewable sources because of their high costs. (OECD, 2009) Only in 2009, 

the Renewable Energy Law Amendments doubled the penalty for refusing to connect RE producers to 

the grid or purchase the full amount of electricity produced by these sources (see 2.5.2).  

 

Since local regulators are paid directly by local governments and these often have tight relations with 

local energy producers, which often play a large role in local tax income, the incentives for these 

regulators were at least contradicting.  The Energy Saving and Emission Reduction Law of 2006 

specifically challenges these problems of implementation by directly linking local politicians’ career 

prospects to the implementation of environmental laws. This provision signals a significant change 

from a ‘growth first’ perspective to a greater focus on sustainability, while clearly incentivizing the 

proper implementation of central guidelines.  

 

In 2007, when the NPC amended the Medium- and Long Term Plan of Energy Conservation that the 

NDRC produced in 2004, this system of identifying the targets of central policy as a criterion to 

judge the performance of Chinese officials was repeated. It can be expected that this strategy of 

incentivizing compliance will be a great step forward in dealing with implementation problems. 

 

4.2. Coordination and consistence 

 



44 
 

Chinese national energy policy can be summed up in three phrases. First, the central government’s 

absolute priority is to ensure energy security and independence. This means exploiting China’s 

natural resources to the fullest extent in order to cater to its ever growing energy demand. Secondly 

and thirdly, China aims to increase energy conservation and stimulate the RE sector in order to 

reach a more sustainable development path. It speaks for itself that these goals are anything but 

complementary. Furthermore, there is no easy balance to be struck between giving the regions 

enough power to exploit regional comparative advantages and keep enough central power to enforce 

central policies on the regions. Especially since energy market reforms have kept most of the energy 

producers in state hands. 

 

As Yao et al. (2005) notes, local regulation typically duplicates the content of national law, and does 

not provide rules and guidance specifically tailored to the local jurisdiction. This means regional 

comparative advantages remain unexploited and receive little institutional backing in the near future. 

This claim might be weakened by the regional approach the SERC turned to in 2004, but so far this 

remains difficult to investigate due to the shortage of regional data. 

 

4.3. Weakness and incompleteness in incentive system 

 

Contributing greatly to the poor implementation of China’s regulations before the Renewable Energy 

Law and its amendments,  and no doubt in lesser extent after passing of this legislation, was the lack 

of a clear long-term financial commitment on part of the State Council. Projects did get constructed, 

but these were no part of a clear long-term national strategy which degraded investor confidence. 

Without a clear government strategy, the RE sector itself had little means to plan for long-term 

expansion. Foreign investors were shunned by rules for joint-ventures in which FDI cannot hold a 

controlling share, the slow and uncertain liberalization process, quotes for domestic manufacturing 

of wind turbine parts, etc. 

 

4.4. High costs of RE production 
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The path of the long term cost curve for individual RE products will be the single most important 

factor in the rapid expansion of the RE industry. As technological progress leads to more efficient 

products and cheaper production methods, it can be expected the sector will show expanding growth. 

For solar cells, the production method of polycrystalline solar cells and some other fairly recent 

developments in the field of semiconductors could, if successful, lead to an exponential growth in 

applications, installments and a growing awareness and demand for these products.  

 

Where scale benefits for traditional energy sources are already commensurate, the RE sector is still 

very much to benefit. It is also expectable that, being a relatively young industry, the gains in 

expertise, efficiency, institutional adaptation and increasing competition will be able to attribute to 

cost reductions in future decades. On the other side, the coal mining industry might be met by the 

law of diminishing returns due to an ever decreasing amount of surface coal and the physical 

difficulties of deep mining. It would be interesting to see some projections on at which point in time 

RE could be produced cheaper than conventional energy. Once a ‘critical mass’ is reached, one could 

expect some sort of ‘tipping point’, speeding up development even more. However, projections of 

this kind are outside the scope of this research paper. 

 

4.5. External costs and benefit measurement 

 

Acid rain damage to crops and forests is currently affecting more than one third of Chinese lands. 

Economic losses attributed approach 2% of China’s GDP. (Zhang et al., 2001; cit. in Cherni and 

Kentish, 2007) This has spurred influential scientists like Wang Shaoguang and Hu Angang to 

advocate the calculation of a ‘Green GDP’ in which external costs are rendered in. Other research of 

this sort has been produced by the World Bank and SEPA (2007), which estimated environmental 

cost at a rather high 5,78% of GDP for 2003. As is the case for most research of this kind, these 

numbers are highly dependent on assumptions and applied measurement. Overall the external costs 

and benefits remain difficult to calculate. 

 

The water intensive production process of coal plants have led to numerous water shortages in the 

country. China’s most famous case of visible external cost was displayed in the pollution of lake 
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Taihu, the main supply of drinking water for the city of Wuxi and surrounding cities in Zhejiang 

Province. Industrial pollution in this area has brought with it acute lack of drinking water 

endangering food safety for millions of Chinese citizens. Many of the sub-standard enterprises that 

surrounded lake Taihu were not closed down until after the firing of the head of China’s 

Environment Protection Agency. This clear case has lead to an increasing awareness of the 

importance of external costs in one of China’s most densely populated areas. 

 

5. International cooperation 

 

China’s efforts to develop renewable energy have received strong support from the international 

community. (OECD, 2009) International and regional development agencies (World Bank, UNDP, 

Asia Development Bank) have provided financial assistance and know-how for renewable energy 

development in China. (OECD, 2009). The World Bank, through its Renewable Energy Scale-up 

Program, launched in June 2005 aims to increase the cost-efficiency of renewable energy production 

and to incentivize its commercial use. The active portfolio of the World Bank includes 20 lending 

projects with a total value of USD $3.5 billion. (OECD, 2009) It also manages a complementary 

portfolio of 12 projects supported by the Global Environmental Facility (GEF) worth USD $160 

million. (OECD, 2009) 

 

Chinese international cooperation in the field of RE has become plentiful since the millennium 

change. It thus far only includes developed western nations, as China is not yet positioned to export 

technology and RE capital to less developed nations. The five most important projects are shortly 

introduced here below. 

 

5.1. Capacity Building for the Rapid Commercialization of Renewable Energy in China 

 

In March 1999, the United Nations Development Program (UNDP) initiated the project entitled 

Capacity Building for the Rapid Commercialization of Renewable Energy in China. (Yao et al., 2005) 

As an early development program, it was aimed at achieving international technology transfers and 
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increasing the commercialization of RE sources. The scope of this program however, remained 

rather small. 

 

5.2. Umbrella Agreement on Cooperation in Science and Technology 

 

The Sino-American Umbrella Agreement on Cooperation in Science and Technology (UACST) was 

established to maintain a long-term technical cooperation between the China and the US. (OECD, 

2009) The agreement established protocols in order to to help China diversify its energy supply and 

reduce its reliance on fossil fuels. (OECD, 2009) It aims to help China deploy RE and energy 

efficiency measures and to enhance U.S. competitiveness in the Chinese energy market. (OECD, 

2009) 

 

5.3. Renewable Energy Scale-up Program  

 

The Renewable Energy Scale-up Program, launched on June 16th 2005 is aimed at facilitating and 

expanding commercial renewable electricity supply. The program is sponsored by the World Bank 

through its Global Environmental Facility (GEF). This is just one of the 12 projects supported 

worldwide by the World Bank, all 12 accounting for USD $160 million. The World Bank’s also has 

20 lending projects outstanding that account up to USD $3.5 billion. (OECD, 2009) 

 

5.4. EU-China Clean Energy Center (EC²) 

 

On May 1, 2010 the EU-China Clean Energy Center (EC²) got inaugurated in Beijing. This EU-

China cooperation project got budgeted at €12 million, provided by the European Commission and 

aims at stimulating technology transfers and knowledge sharing. (CD, 2010b) It will engage in 

research into both renewable resources and higher efficiency for conventional energy use. The EU-

China Clean Energy Center is sited at the Tsinghua University campus, which is currently regarded 

as being one of the most ambitious Chinese universities on the topic of energy research, mainly due 

to its sponsoring of coal gasification projects. 
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5.5. Clean Development Mechanisms (CDM) 

 

Since CDM got introduced by article 12 of the Kyoto Protocol in 1997, their main goal has been to 

encourage developing countries to control their GHG emissions by the creation of tradable certified 

emission reduction credits (CERs). Developing countries that engaged in RE project development 

could thus receive a financial subsidy through trading CERs in an international market system where 

one CER equals one ton of CO2, priced at an average of €9.9. (Lewis, 2010) The supervising organ 

is the CDM Executive Board (EB), which itself is under guidance of the UNFCC. (Wang and Chen, 

2010a) In 2002, China ratified the Kyoto Protocol. Since CDM became operational in 2005, China 

has accounted for 35% of registered projects worldwide and remains the fastest growing player in the 

CER market. (Wang and Chen, 2010a) By June 2009, 1573 projects had been approved, of which 

the installed capacity is expected to reach 50.5 GW. (Wang and Chen, 2010a) Revenues from CDM 

have come to play a substantial role in overcoming the financial hurdles of Chinese RE development. 

Small hydropower and wind power projects are the main recipients of the CDM subsidy, since PV is 

still so expensive that even if subsidized, it still isn’t financially viable to set up projects. (Wang and 

Chen, 2010a) 

 

The main problems that have arisen since the introduction of CDM consist of the above mentioned 

conflicts between subsidy channels (see 3.2.1), and what can best be called the CDM loophole, in 

which extravagant subsidies are produced for the reduction of the refrigerant HFC-23, a gas that 

could be excluded from the production process relatively cheaply. (Wang and Chen, 2010a) If this 

loophole is to be closed at the next revision of the system of CDM in 2012, it might create more 

breathing room for RE projects. However, criticisms about the inefficiency of the project-by-project 

approach, difficulties in determining requirements for eligibility, the lack of technology transfers, the 

inequitable distribution of CDM projects across developing nations and the extensive bureaucracy it 

requires, might lead to a more far-reaching system overhaul. 
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CONCLUSION 

 

The evolution to a less energy intensive economy, as the OECD experienced after 1971 is expected 

to accelerate in China in the next few decades. (IEA, 2007) As was the case in the OECD, the most 

important contributions will come from gains in efficiency and increased growth in the tertiary 

sector relative to the energy intensive export oriented industry. As chapter 1 has shown, rapid 

economic growth and increasing energy demand ensure primary energy consumption keeps rising 

throughout the foreseeable future and China’s share in the world energy market will keep rising 

throughout the foreseeable future. 

 

As shown by chapter 3, China has made substantial efforts to stimulate the growth of its RE sector 

and has turned up the pace of producing laws and regulations, as well as numerous government 

programs and projects to support RE development. Where in the past the energy market was 

reluctant to adapt to the guidelines set forth by the central government, legislation has been put in 

place in order to reduce the implementation problems that were characteristic of Chinese policy 

before 2006. Identifying the execution of energy guidelines as a criterion for evaluating career 

officials as is done in the ESER and the 2007 NPC amendment of the Medium and Long Term Plan of 

Energy Conservation is probably the most effective measure yet put forth in this regard. 

 

The signing of the Copenhagen climate change agreement and the increased ambitions in setting RE 

goals for 2020 are clear signs of a policy shift wherein the cause of self-reliance and energy 

conservation is gaining attention within the central government. The reaction of private investors 

will be paramount in the development of a self-sustaining RE sector. When taking into account the 

discontinuous nature of policy before 2005, we note that the success of Chinese RE policy will 

mainly depend on whether the amalgam of legal framework and policies in place is perceived as 

long-lasting directives, or makeshift patchwork.  

 

The implementation of Chinese FIT, in practice only applying to biomass energy until 2009, left 

much room for doubts and negatively affected investor confidence. Only if in the near future these 

problems are solved and clear, fixed, long-term FIT are installed and properly implemented, and if 
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FDI’s are properly stimulated, development of new RE industries might gain development speed. 

The promulgation of the Circular on Redefining the Policy for On-Grid Pricing of Wind Power in 

2009 by the NDRC, which defined FIT for onshore wind power according to 4 production area’s 

was definitely a step forwards for the Chinese wind power sector. The influence of these FIT on 

energy prices will not be calculable before the NBS releases its report on provincial energy prices for 

2010. 

 

Chinese policy makers, like the industries they are regulating, are still in a learning process. It can be 

expected that future policy will again make progress in enforceability, incentive-oriented measures, 

and specifying guidelines. The Chinese energy market and its perpetually changing nature will 

require a constant oversight, in which research, learning, and improving management will play 

increasing roles. Although China has made substantial efforts in expanding the capacity of RE, the 

wider view on Chinese energy statistics imply that the development towards a more sustainable 

energy climate will be a long-term task that stretches way beyond 2050. 

 

Fossil fuels and nuclear energy will, even in the long run, keep playing an enormously important role 

in fueling China’s further development beyond 2050. Nuclear energy, accounting for 2.1 GW and 

12.8 TWh in 1995 (1.3% of electricity generation) is planned to account for 70 GW and 400 TWh 

(8.1%) by 2020. At the end of August 2008, China was building 6 nuclear power plants with a total 

capacity of 5.2 GW. According to the NEA, this number grew to 23 plants by 2010, accounting for 

40% of nuclear construction projects worldwide.  

 

With regard to RE, potential as well as problems and challenges remain abundant. The Chinese RE 

sector remains in large an infant industry, in need of government support and guidance. Inside this 

industry competitiveness is still developing, while the sector remains largely shielded from outside 

competition by foreign RE producers or domestic conventional energy producers. This will remain 

so until RE prices are sufficiently low to enter China’s dual market system unprotected.  

 

The rising energy demand, especially since increase in demand exceeds increase in production, 

simply dictates all measures to increase domestic development of the energy sector are necessary in 
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order to keep facilitating economic growth, whether renewable or not. The productive capacity of 

the most important RE producers, be it hydropower or wind power companies is being stretched to 

the limits and current targets imply that this will remain true until 2020.  

 

According to China’s former president Jiang Zemin’s speech in front of the 16th CPC Congress in 

2002, the CCP’s political legitimacy stems from leading the Chinese people following the principles 

of the ‘three represents’27, the first of these being, when paraphrased, supporting industrial and 

economic growth. This idea has been repeated many times by top officials in China’s current 

government and basically reflects the growth first principle by which economic growth is the main 

factor in achieving social stability. As shown in chapter 2, while this principle is still alive and well, 

China is no longer willing to stimulate growth at all costs. The ESER guidelines have lead to the 

closure of backward production facilities in many sectors. 

 

Meanwhile, the Chinese RE sector has become one of the world’s major players. Onshore wind has 

had exceeded targeted growth for many consecutive years and offshore wind, although long 

neglected for a long time, is now expected to show similar growth.  The abolishment of domestic 

production quota in 2009 is expected to be an attributing factor in this development. Cost reducing 

mechanisms along which reaching economies of scale, increases in management efficiency and 

worker productivity, expanding political and business networks, increasing capabilities for 

technological innovation, increased competition, etc., are expected to increase their effect in the 

years to come and will lead to a higher cost-effectiveness for renewable sources and might ease the 

burden on government programs.  

 

Along with the China’s move towards expanding its domestic consumer markets and the evolution 

of the dollar-yuan exchange rate, the reform of its energy markets and the move towards a more 

sustainable development will be one of the most interesting developments in China’s recent 

economic history. 

 

                                                 
27 The official formulation by Jiang Zemin is as following: “In a word, the Party must always represent the requirements 

of the development of China's advanced productive forces, the orientation of the development of China's advanced 

culture, and the fundamental interests of the overwhelming majority of the people in China.” 
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Annex II: Structure of political organs involved in RE policy in 2007 

 

 

Figure I: Organizational chart of administrations involved in RE policy (IEA, 2007a) 
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Annex III: Investigating the number of Chinese publications on renewable energy 

 

 

To investigate how the Chinese scientific community has reacted to the shifts in priority towards 

sustainable development, renewable energy, etc. We have conducted a search at the Chinese award 

winning database China National Knowledge Infrastructure28 (CNKI), in order to determine in 

which measure the scientific community has expanded the number of publications on this subject.  

 

The results, as summarized in table 1 below, show that indeed the number of publications has 

increased dramatically over the spreads of five-year periods here tested. While the CNKI database 

does not contain every single scientific publication of the Chinese mainland, the results still serve as 

a clear indicator of increased preoccupation with the subject of renewable energy in China. On the 

question if the results do not more reflect the increasing role of electronic publications or the use of 

the internet, we would like to add that CNKI as a database has made it its job of collecting and 

scanning many publications which were initially only available in print and thus also offers electronic 

publications that only appeared in print during the late ‘80s and early ‘90s. 

 

 

Table 1: Number of items found on CNKI for the search item “ke zai sheng nengyuan”可再生能源 

(renewable energy) 

Period Number of found items 

1985-1989 13 

1990-1994 27 

1995-1999 109 

2000-2004 450 

2005-2009 1397 

 

 

 

 

 

 

 

                                                 
28 CNKI can be seen as the standard of scientific internet databases. The website can be found at http://www.cnki.net/. 
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Annex IV: Maps of the PRC 

 
Map I: Distribution of population and major cities in China (IEA 2007) 

 

Map II: China’s energy production and consumption by province in 2005 (IEA 2007) 


