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Abstract
China like other developing countries, is confronted with the difficult challenge to achieve trade-off between short term economic growth and long term sustainable development addressing social equity issues and environmental concerns. The industrial policy or lack of it is one of the critical factors in developing strategies for economic growth. Industrialisation drives the economic growth and energy is the sine qua non for industrialisation. On the other hand unbridled economic growth resulting into exploitation of natural resources, particularly sources of energy, is not economically and environmentally sustainable in the long run. Thus industrial policy - energy policy linkage forms an important element of sustainable development strategy. 
The study concludes that China is using its energy policy most strategically. Not only it addresses climate change and energy security concerns of China, but also serves as key component of industrial policy. China has already emerged as a major competitor in newly emerging market for renewable, both domestically as well as internationally. Apart from contributions towards growth through exports, energy policy is also serving major tool in generating employment, absorbing new technologies and achieving foreign policy goals for China.
Relevance to Development Studies

Energy is central to economic and social activity in the industrialised world. For countries in the process of industrialisation, energy is one of the driving forces of their economic development. Apart from energy security concerns, the use of any energy resource poses, almost inevitably, environmental impact problems at every phase of the operation. Difficulties can be specific to the type of energy, for example radioactive waste or sulphur emissions. Or they can be common to many energy forms, as are CO2 emissions, the main cause of global warming. It is therefore accepted that the technical and economic development of the energy sector cannot be properly progressed without integrating climate change concerns into an overall strategic approach. China's ongoing industrialization process and its coal-dominated energy mix make its task of controlling carbon emissions a tough one. As a developing country, China still has a long way to go in its industrialization, urbanization and modernization. To advance further toward its development objectives, China will strive for rational growth of energy demand.. However, its coal-dominated energy mix cannot be substantially changed in the near future, thus making the control of carbon emissions rather difficult. In this context China’s focus on renewable energy is of much interest to study.
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Chapter 1 Introduction
“When it is obvious that the goals cannot be reached, don't adjust the goals, adjust the action steps.”
-Confucius
China is in the process of transforming its economy, and like other developing countries, is confronted with the difficult challenge. The challenge is to achieve trade-off between short term economic growth and long term sustainable development addressing social equity issues and environmental concerns. China has always adopted centralised planning, earlier with Soviet style communist approach and since 1978, in conjunction with free market philosophy. The industrial policy or lack of it is one of the critical factors in developing strategies for economic growth. Industrialisation drives the economic growth and energy is the sine qua non for industrialisation. On the other hand unbridled economic growth resulting into exploitation of natural resources, particularly sources of energy, is not economically and environmentally sustainable in the long run. Thus industrial policy - energy policy linkage forms an important element of sustainable development strategy. 
The debate on industrial policy generally focuses on state intervention (Amsden, Chang, Stanford) or no state intervention (Krueger, Bhagwati). Post-Washington consensus, it is generally accepted that states need to intervene to spur the economic activity in right direction (Deraniyagala). Abundant literature is also available on climate change, industrialisation and energy consumption relationships. It would, however, be worthwhile to analyse if energy policy, while addressing climate change concerns, can also serve as a strategic element of industrial policy.
In this Research Paper the main research question that has been sought to answer is how China’s policy on renewable energy is correlated with its industrial policy? 

The following sub questions have been analysed:
a) What is the strategic orientation of China’s industrial policy?

b) What are the strategic tools used to promote industrial and energy policies?

c) Is the policy on renewable energy driven more by objective to create niche in emerging renewable energy market than environmental concerns?
The study concludes that China is using its energy policy most strategically. Not only it addresses climate change and energy security concerns of China, but also serves as key component of industrial policy. China has already emerged as a major competitor in newly emerging market for renewable, both domestically as well as internationally. Apart from contributions towards growth through exports, energy policy is also serving major tool in generating employment, absorbing new technologies and achieving foreign policy goals for China. 
1.1 Justification of Research
Energy is central to economic and social activity in the industrialised world. For countries in the process of industrialisation, energy is one of the driving forces of their economic development and can contribute indirectly to their economic and political stability. Apart from energy security concerns, the use of any energy resource poses, almost inevitably, environmental impact problems at every phase of the operation, be it production, transport or consumption. Difficulties can be specific to the type of energy, for example radioactive waste or sulphur emissions. Or they can be common to many energy forms, as are CO2 emissions, the main cause of global warming. It is therefore accepted that the technical and economic development of the energy sector cannot be properly progressed without integrating climate change concerns into an overall strategic approach.
China’s economic development over the past 30 years has brought enormous gains in welfare to the Chinese people, but it has been achieved at high cost to the environment. For much of the period of economic reforms since 1978 the Chinese government gave only low priority to the environment and climate change was not considered to be an issue of importance. More recently the priorities of the Chinese government have changed. Questions of energy security and climate change are now central to China’s domestic policy considerations. Or it could be that China is only interested in the industrial policy aspect as energy sector is one of the fastest growing sector and not so much the environmental aspects. It can be seen from Table 1.1 that average annual growth of energy use in China was the highest in the world being 4.5% from 1990 to 2007. At the same time energy intensity of GDP has also declined at the substantial rate of 4.9% per year for this period. 
Table 1.1 Trends in Energy Use, Fossil Fuel and Energy Intensity (percent)
[image: image1.emf]
Notea :A negative value indicates that the economy is a net energy exporter
Source:(World Bank 2010) 

Figure 1.1 Trends of CO2 Emissions and Energy Intensity in China
[image: image2.emf]
Source: (OECD 2010)
Figure 1.1 indicates that growth in CO2 emissions, which contribute more than 75% of Green House Gases (GHG) emissions, in China was particularly rapid during the last decade. This is the period when the economy expanded very quickly, notably in sectors that have high energy intensities. According to World Bank’s World Development Indicators 2010 about 80% of CO2 is generated in energy sector. (World Bank WDI 2010: 149) A significant percentage of the growth in emissions was also accounted for by the rapid growth of China’s export industries. China’s merchandise exports grew at compounded annual rate of 19% from US $ 149 billion in 1995 to US $ 1,428 billion in 2008. Out of total merchandise exports, 93% comprise of manufactures such as basic manufacture, chemicals, machinery, transport equipment and miscellaneous manufactured goods. (World Bank WDI 2010: 238)
However, since 11th Five Year Plan period i.e. 2006 onwards, China paid more and more attention to the change of the economic growth model and the restructuring of economy. It integrated the conservation of energy and other resources, the promotion of clean/ green technology in production, construction and transportation; and the prevention and control of industrial pollution into its national industrial policies. As we will see in Chapter 3, the industrial structure has been significantly improved through the implementation of a series of industrial policies to accelerate the development of the tertiary industry and restructure the secondary industry. These policies are giving results as evident from Figure 1.1. The trend of energy intensity per GDP, which was declining since 1993, started rising at significant rate. However, it has again shown downwards trend since 2006. 
China's ongoing industrialization process and its coal-dominated energy mix make its task of controlling carbon emissions s a tough one. The fossil fuel such as coal, oil and natural gas account for 87%; while hydroelectric, nuclear, wind, solar and geothermal power account for only 3.2% of total energy use in China. (World Bank WDI 2010) As a developing country, China still has a long way to go in its industrialization, urbanization and modernization. To advance further toward its development objectives, China will strive for rational growth of energy demand, which is the basic precondition for the progress of all developing countries. However, its coal-dominated energy mix cannot be substantially changed in the near future, thus making the control of carbon emissions rather difficult. In this context China’s focus on renewable energy is of much interest to study. 
However, China’s change in policy with passing of Renewable Energy Law in 2005 and launch of China’s National Climate Change Programme (CNCCP) in 2007, though addresses its concern for climate change and pollution control, also promotes trade and industrial policies. Just as energy policy is at the centre of China’s climate change policy, it has placed energy policy also as one of the key element of its industrial policy. With a combination of subsidies and protectionism, China is aiming to corner the world market in renewable energy sector and leap-frog the competition – so far with success. AS we will see later, China is already world leader in wind turbines with installation of 33% of world’s new wind turbines in 2009. Its solar panel industry is the world’s largest having produced 50% of world’s solar panels in 2010. Thus China, not blind to the commercial opportunities a serious climate change agreement would bring, is now practising energy policy at its most strategic: using industrial policy to make the newly emerging market for renewables grow.
1.2 Research Objective
Nicholas Kristof, in his essay titled ‘The Filthy Earth’ has described the Climate Change crises as an ongoing ‘war’ in Asia: 

“It kills 3 million people each year, mostly children and the elderly, and yet it is scarcely noticed. It is the war between humans and the environment, and it is one that both sides are losing. The environment is one of the bleakest prisms through which to view Asia, for it is becoming a brake on development and a challenge to rest of the world as well. This environmental catastrophe is one reason to temper one’s optimism about Asia.” (Kristof 2000: 291)

Why China? China is the most populous country as well as the second largest economy in the world; and is also the fastest growing economy. Consequently, it is one of the world’s largest polluter. China needs to sustain economic growth in order to improve standard of living and reduce poverty. This means that it will increasingly contribute to carbon emissions, inviting global pressure on climate change front. Therefore, industrial policy addressing climate change concerns will be an important factor in overall development strategy.  According to International Energy Agency, China became the world’s largest energy consumer in 2009, surpassing the U.S. Although China’s per capita GHG emissions remain low relative to those of the industrialised countries, its overall CO2 emissions are already the world’s largest, with 6550 Mt in 2008. (2010 Key World Energy Statistics, International Energy Agency).  

In September 2009, China made a pledge to cut carbon dioxide emissions per unit of GDP by a significant margin of 40 to 45% by 2020 from the 2005 level and reiterated its target to make 15 percent of China's energy renewable by 2020. This is evidenced by its US $ 54.4 billion investment in 2010 in renewable energy, energy efficiency, smart grid and related infrastructure; which was 20% of world’s total clean energy investment. (Greentech Networks Limitied in collboration with MangoStrategy, LLC 2011) However, despite of these goals and substantial investments, China has so far refused to set specific targets for emissions cuts. 
China’s National Climate Change Program (CNCCP), launched in June 2007, linked its energy policy as key element of China’s climate change mitigation efforts. Chinese policy-makers have set in aggressive and specific goals in pursuit of energy policies and programs such as 20% reduction in national energy intensity by 2010, national energy renewable standard of 15% by 2020, and promoting infrastructure for green development. Thus China views energy policy as critical aspect of climate change policy, and consider that by making domestic commitments to reduce GHG emissions it will be pushed to use its scarce energy resources more efficiently. The National Development and Reforms Commission (NDRC), the main economic planning entity in the central government, is in charge of formulating and implementing strategies for social and economic development including industrial policy and policy on climate change in China. As stated earlier energy policy is one of the core elements of CNCCP. It is, therefore, interesting from the point of view of development theory to analyse the synergy between the industrial policy and energy policy; and whether this synergy forms the basis of China’s future economic growth strategy. 
The Chinese economy is already the second largest economy in terms of GDP in the world, having surpassed Japan recently. China’s export-led economic growth is largely creation of FDI. It continues to be the largest recipient of FDI in the developing world. In 2010, inflows to China rose by whooping 11%, to U.S. $ 106 billion. However, FDI inflows are beginning to shift from labour-intensive manufacturing towards high-tech industries and services. A new round of industrial restructuring and upgrading is taking place in China, and some low-end, export-oriented manufacturing activities have been shifting from coastal China to low income countries in South-East Asia and also Africa. (UNCTAD 2011)It ranked second to U.S. in exports of goods and services with 9.3% share of world’s trade.(IMF 2011) Its growth in the share of manufactured goods exports is phenomenal. Shifting of manufacturing industries from developed countries to China is reflected in its growing contribution to carbon emissions. 

In the context of climate change, whether strategic orientation of industrial policy of China will have implications in terms of availability of green technology and markets for exports in future? Whether objective of reducing energy intensity is pragmatic or creating niche in emerging renewable market is more valuable to China? To find answers to above questions, it is necessary to do the content analysis of the industrial and energy policies of China. Goal of this Research is to study the linkage of industrial policy with energy policy, with the focus on renewable energy sector.
1.3 Scope and Limitations

This Research Paper is based on desk research using secondary data. Apart from the material available on Chinese official websites, attempt has been made to use data published in latest reports of international organisations such as World Bank, IMF, IEA, OECD, UNCTAD etc. Unless otherwise stated, data for People’s Republic of China (hereinafter referred to as China) do not include data for Hong Kong SAR, China; Macao SAR, China; or Taiwan, China.
1.4 Methodology and Data Collection

The process of research was initiated with in depth literature review. The objective of literature review was:

a) Collection of details in terms of macroeconomic parameters, geography, demography, culture, history, and political system to get wider perspective and to contextualise the topic
b) Develop appropriate analytical and theoretical framework

c) Specific details about industrial policy of China

d) Specific details about energy policy of China

This was followed with documentary policy analysis. A large amount of material is available on the official websites of relevant organisations of China. The analysis was primarily based on these official documents. In addition, analysis of parliamentary debates and debates in international fora, available in public domain was also carried out.
1.5 Structure of Paper
In Chapter 1, I have briefly discussed the relevance and justification of the Research. The goal of the Research, methodology and data collection approach has also been touched up on. Chapter 2 gives a brief theoretical perspective about industrial policy. It briefly discusses the debate about state intervention in development versus market, neoliberal ideology and its influence in industrial policy. Chapter 3 identifies some of the key features of industrial policy of China. It also very briefly discusses the automobile industries policy in China in order to gain more insight about strategic orientation of its industrial policy. In Chapter 4, I have brought the focus on energy policy of China, starting with description of energy scenario in China and how energy consumption is a cause of concern with Chinese policy makers. I have also identified the strategic tools used by China to promote renewable energy. In Chapter 5 I have tried to assess contribution of energy policy towards reduction in carbon emissions of China. Finally in Chapter 6 I have put together different pieces of puzzle to arrive at final picture, deducing conclusions. 
Chapter 2  Industrial Policy – A Brief Theoretical Perspective 
2.1 Industrial Policy

There are various tools at the disposal of the governments to achieve countries’ economic and social goals, industrial policy is one of these. Stanford in Economics for Everyone (2008) defines industrial policy as special policies that give impetus to industries with particular value to country’s overall economy. Further elaborating he states that 

For example many governments take special measures to stimulate investments and exports in high-tech industries such as automotive products, aerospace, biotechnology, defence, and computer technology. (Stanford J. 2008)
What should an industrial policy strive to achieve? There could be different socioeconomic concerns behind an industrial policy but the most important being whether it can contribute in generating high GDP growth rate. In addition, according to Kroeber, following three criteria are of importance in assessing the usefulness of industrial policy:

a) acquisition of technology and development of innovative capacity; 

b) development of competitive domestic firms; and 

c) acquisition of political power in the international trading system. (Kroeber 2006)
However, unbridled high economic growth is not economically and environmentally sustainable in the long run.  Can industrial policy address environmental concerns without compromising growth agenda? Before we analyse this issue we will review the theoretical landscape behind industrial policy. 
2.2 Can Governments Pick Winners?
The debate on industrial policy usually focuses on role of state intervention in development. It generally revolves around when should government intervene, and how much should it intervene? If the turn towards markets particularly since the emergence of Washington consensus is any guide, then the debate appears to have been won by advocates of no intervention. However, studies such as (Amsden 1989; Chang 2002; Stanford 2008) show that interventionist experience of some of the most successful countries such as Japan and Taiwan (in 1950s and 1960s), South Korea (in 1970s), as well as similarly interventionist strategies of countries such as China(since 1978), clearly indicates otherwise. However, Stanford also observes that the so called East Asian model had its own problems. Their success has been undermined by financial crises e.g. Japan’s real estate melt-down 1990 or Asia’s financial crises in 1997. 
The rationale of no intervention approach rests on neoclassical economics. When the Washington consensus emerged in 1980s, the discussion on industrial policy was mainly focussed on trade liberalisation. According to Deraniyagala, studies like ( Little et al 1970; Bhagwati 1978; Krueger 1978) argued that inward-looking trade policies ( such as Import Substitution Industrialisation) led to inefficiencies in resource allocation caused due to distorted price signals. The infant industries never matured as expected by ISI proponents. This was due to absence of competitive pressures and allocation of resources to unproductive activities such as rent seeking. (Deraniyagala 2001) The argument is based mainly on allocative efficiency. This maintains that an individual or firm aiming at maximising its own self-interest also maximises social welfare. This may be true in short run but in long run it results in unbridled exploitation of common pool resources harming the society in the end. Some of the most obvious costs of this kind of economic development are increasing air, water and land pollution; fast depleting sources of energy, and climate change. 

Another argument in favour of market based approach is inherent superiority of private enterprise over public enterprise in terms of efficiency. However, studies have shown that not all public enterprises are necessarily more inefficient than private enterprises. The critique of industrial policy such as Krueger also point out to rent-seeking as one of the objections. However, rent-seeking is not exclusive domain of the public sector. This has been demonstrated by what has happened in the cases of privatisations in many developing countries, which has not yielded desired results.
However, scholars such as Amsden have documented how industrial policy led by state and not based purely on market can lead to economic development. According to Amsden the presence or absence of four key institutions that underscores success or delay in industrialisation in backward countries. These are an interventionist state, diversified business groups, an abundant supply of competent salaried managers and an abundant supply of low-cost well educated labour. 
States in modern history have always intervened to spur economic activities.(Amsden 1989b) 
2.3 Neoliberal Ideology and Industrial Policy
Arnsperger and Varoufakis (2005) have essentially reduced the neoclassical economics as a theory based on three axioms - methodological individualism, methodological instrumentalism and methodological equilibration. This approach became the ideological basis for economic growth since 1980s with the emergence of Regan and Thatcher. 
The neoliberal the discourse increasingly veered to the idea that everything should be run by private businesses. The governments should not interfere with the businesses by adopting regulations. It is the responsibility of the businesses to maximise their profits. Thus it is not the government but businesses who will decide when to invest, which sector to invest in which will ultimately lead to efficient allocation of economic resources. Thus there is no role of industrial policy at all. 

The above policy framework, also known as Washington consensus, dominated development theories and policies throughout the 1980s and 1990s. This policy framework encouraged deregulation, privatisation, monetary and fiscal austerity, moderate taxation, removal of government subsidies, liberalisation of foreign trade, promoting foreign direct investment, freeing of interest rates and lowering of exchange rates(Fine, B., C. Lapavitsas and J. Pincus 2001). According to Deraniyagala (2001), the World Bank played a key role in promoting industrial policy reforms in developing countries. 

There have been several arguments against government intervention. Krueger has come up with the idea of political ‘vicious circle’. Because of its competitive rent seeking, market mechanism is perceived by people as something which is no compatible with socially accepted goals. This gives rise to political consensus, which seeks to interfere in markets, increasing the rent seeking. This in turn further pushes the tendency for intervention.(Krueger 1974)
This, however, also has a political economic angle. As observed by Amsden, a 1998 report by a Clinton appointee, the U.S. Trade Representative, conveys the idea behind deregulating and dismantling the state: ‘‘It is vital to the long-term prosperity and prestige of the United States . . . to take full advantage of our strong global position and continue to push our trading partners for even more open markets and economic liberalization. If we abdicate our strength, we risk missing a prime opportunity to advance those policies and values that have been so instrumental in making our economy the strongest and most efficient in the world.’’(Amsden 2007)
2.4 Economic Development and Industrial Policy
In her pioneering book ‘Asia’s Next Giant’, Amsden Alice H. Has challenged much of the neoliberal theories about development. She has analysed the question of how South Korea, one of the ‘late industrialised’ country, could grow much faster than others. A common characteristic of these countries was industrialisation on the basis of learning, which means by adopting foreign technology rather than inventing new products and processes. The general features identifies by Amsden in South Korea growth story are high degree of state intervention, the promotion of large diversified business groups, the rise of professional salaried managers along with emphasis on shop floor management to harness borrowed technology. South Korea was able to take advantage of its low wage rates to penetrate world market because of these features. (Amsden 1989a)
Amsden further identifies how state intervention was undertaken by selectively subsidizing certain industries to stimulate growth. However, this was made effective by insisting upon higher performance standards as quid pro quo, unlike in other countries where subsidies were mainly gifted away as political doles. The government allowed big businesses to sell in protected domestic market but also made them manufacture and sell in export markets. The government also disciplined the labour just as it disciplined the business. This discipline resulted in higher growth rate of productivity allowing South Korea to borrow financial capital in international market. (Amsden 1989a)
Ros has analysed the relationship between industrial policy, international specialisation pattern and growth. A country can raise growth rate of its economy when industrial policy is used to reallocate resources towards sectors with potential to exploit economies of scale and specialisation. On the other hand study also reveals that efficacy of such policy depends on existence of physical and human capital endowment and also potentially broad market for sectors with economies of scale and specialisation. (Ros 2001)
While it is agreed that the most important objective of industrial policy lies in its impact on a country’s industrialisation process and economic development, excessive government involvement can also be harmful. 
In fact, history has shown that industrial policy that overtly supports government’s participation in the “bolts and nuts” of industrialisation projects often leads to failure or results in industrial developments that are not commercially viable without state funding or in other words uncompetitive (Goh 2005)
2.5 Climate Change and Industrialisation
Naude has argued that industrial policy can be evolved around a number of new rationales, including threats and opportunities posed by climate change. According to Naude, the challenge is that industrialisation and prospects for industrial development are not adversely affected by climate change. However, the fact is that industry constitutes 30% of the total global final energy demand. It accounts for around 40% of all energy-related emissions.  (Naude 2011)
Girod et al have used the Kaya identity for the comparison and evaluation IPCC’s emission scenarios. The Kaya identity is used to analyse the key components of the emission scenarios and was proposed by Japanese economist Yoichi Kaya. (Girod, B., A. Wiek, H. Mieg and M. Hulme 2009)According to this
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Thus it can be seen that industrialisation can impact the carbon emissions in three ways. Firstly, it can contribute towards emission by contributing to general rise in income levels due to GDP growth. Secondly, industrialisation can have a significant impact on energy demand and use based on energy intensity. Lastly, carbon emissions will depend upon the carbon intensity of the production methods

As observed by Naude, China is expected to become the world’s largest importer of petroleum by 2025. China is estimated to contribute 75% of predicted 12 Gt of increase in annual carbon emission in 2030. (Naude 2011)
To address the challenge of climate change, Naude has argued for innovation-driven industrial policy based on energy efficiency and energy diversification, apart from carbon capture, storage and sequestration. The emphasis on energy efficiency over the short-term would contribute significantly towards reduction in carbon emissions. This would entail construction of smart energy grids, green buildings, and improvements in industrial energy efficiency and vehicles efficiency, promotion of electric/ hybrid vehicles and hydrogen-based vehicles. Similarly, significant reductions can be achieved if coal-based power plant would adopt best available practices. Over the medium term, energy diversification would result in energy security as well as reduction in carbon emissions though greater use of nuclear and renewable energy i.e. ‘clean’ energy. (Naude 2011) The main sources of renewable energy include wind, solar, bio-energy, geothermal and tidal energy. However, according to Barrett as cited in (Naude 2011)the main challenge is in reducing the relatives costs of these energy sources as currently these are much more expensive than carbon-intensive sources of energy and hence uneconomical. 
The theoretical perspective on industrial policy in general will help in understanding the strategic orientation of industrial policy of China and linkage between energy policy and industrial policy as well as how energy policy addresses China’s climate change concerns.

Chapter 3 Industrial Policy of China – Some Key Features
3.1 China – A Birds Eye-view
China is considered to be one of the world’s most ancient civilisations. It has a long and very rich recorded history of more than 4000 years. For centuries it was almost completely isolated from other civilisations of the world. This isolation, perhaps, explains the uniqueness and originality of Chinese culture. It remained one of the leading civilisations till eighteenth century leaving behind the rest of the world in arts and science. The compass, gunpowder, the art of paper making and block printing were invented by the ancient Chinese people, which have contributed greatly to the progress of mankind. (Anonymous. 2006b)
As per the 2010 WDI Report, China’s population was 1.325 billion in 2008, the most populated country in the world today. However, China has managed to control its population growth rate, which is expected to be 0.6% per year in the period 2008-15.The dependency ratio for young population was 29% and for old 11% with reference to working age population in 2008. The trend indicates towards increasing dependent polulation. With geographical area of 9,596,961 sq km, China is the fourth largest country in the world ('CIA - the World Factbook'2011) and is almost equal in size of United States. This makes its population density as 142 people per sq. Km. The urban population in 2008 was 43% of total population, with average annual growth rate being 3.4% during 1990-2008.Out of this, 18% of population lives in urban agglomerations of 1 million and more.  (World Bank 2010)This all indicate towards the fact that there is tremendous pressure on all resources in China, particularly energy, due to high population and rapid urbanisation. 
The economic growth story of China is quite remarkable. Till the Industrial Revolution, China always had major share in global manufacturing and trade for hundreds of years. It, however, fell behind the Western countries as Industrial Revolution took shape. It further fell behind due to occupation, revolution and mismanagement during communist regime. In 1978 it embarked up on path of liberalisation and Chinese economy started growing. With double-digit growth rate during last two decades, Chinese economy is poised to become world’s largest economy sometime during next decade.(R.A. 2011) China’s GDP grew by an annual average rate of 9.6% from 1980 to 2005. No other country has sustained such a high GDP growth rate for such a long period. (Kroeber 2006)
The GDP of China rose from 728$ billion in 1995 to 4,327 $ billion in 2008.The structure of output is indicated in the following table.

Table 1.1. Structure of Economic Output of China

	Year
	GDP
$ billion
	Agriculture
% of GDP
	Industry
% of GDP
	Manufacturing
% of GDP
	Services
% of GDP

	1995
	728
	20
	47
	34
	33

	2008
	4,327
	11
	49
	34
	40


Source: WDI 2010 World Bank
It can be seen that the share of agricultural output is reducing and that of services is increasing. The industrial output, however, is in the range of 47-49%, out of which the share of manufacturing was 34%. (World Bank 2010). As per Kaya identity discussed in Chapter 2, high GDP growth rate means increase in carbon emissions. High share of manufacturing sector in GDP means higher demand for energy and greater GHG emissions. It also means that energy security will be the key concern for China to ensure its economic progress.  
China Human Development Report 2009/10 states that between 1981 and 2004, the absolute number of poor people fell from 652 million to 135 million, that is, from 65.2 to 10.4 percent of the population (UNDP & Renmin University 2010). However, other side of China’s growth story is that China has greater inequality in the distribution of income. Its Gini index for income distribution was 41.5 in 2005, in contrast to 36.8 of India (2004-05), 31.6 of Korea(1998), 24.9 of Japan (1993) and 40.8 of US (2000). Per capita income of China was US $ 2940 in 2008, which ranks it 127th the in world as against its 3rd rank in terms of gross income. (World Bank 2010)Thus China has to go a long way in improving its standard of leaving and reducing income inequality.

Thus high population, rapid urbanisation, urgency to improve standard of leaving and reduce income inequality will have bearing on economic growth strategy of China and therefore on its industrial policy.    

3.2 Model of Governance
What is China’s model of governance? Many observers describe it as ‘authoritarian capitalist’, may not be the most appropriate way of categorising it. As argued by Francis Fukuyama, the Chinese political system is able to make large, complex decision fairly fast. But the most important strength apart from speed is the ability to make the decisions relatively right, at least in economic policy. This he has contrasted with India, which has democratic system of governance, wherein every investment decision is subject to blockage by various interest groups. However, he also observes that Chinese government is very sensitive to public dissent of any form and reacts to it very ruthlessly. It also has to deal with widespread corruption and inequality. And though it is still a communist government, there is exploitation of peasants and workers in China.(Fukuyama 2011)
Kroeber has described China’s model of governance as follows:

 China’s economic growth model shares the goals of a classical East Asian developmental state, but at the policy level is severely constrained by the paradoxical task of dismantling the old communist economic system while maintaining the Communist Party’s absolute monopoly on political power.

The key features, according to Kroeber, which China, has common with Japan in 1950s and 1960s, and with South Korea in 1970s onwards, are economic growth fuelled by high savings rate, rapid transfer of population from agriculture to industrial employment, large state investments in infrastructure, and export-oriented industries. (Kroeber 2006)
Though, how the mode of governance influences the policy making, is not the primary concern of this RP; it helps us understand long term strategic perspective of China’s industrial policy as this system provides stable leadership over a long period of time. Single party regime also helps better coordinated approach among central, provincial and local governments.

3.3 Industrial Policy of China

Is there an officially proclaimed industrial policy of China? What are its distinguishing features? And most importantly how successful the Policy is? These questions have been sought to answer in following subsections.

Centralised planning

Centralised planning was the key feature of Soviet styled Communist or Socialist governments. With the revolution in 1949, Communist Party of China established People’s Republic of China under the chairmanship of Mao Zedong. The Chinese government adopted centralised planning and embarked upon social and economic development by launching First Five Year Plan during 1953-1957. Apparently China’s initial attempts at industrialisation were failure. According to Akbar (2010), Mao’s ‘Great Leap Forward’ Plan (which aimed at rapid industrialisation and collectivisation) from 1958 to 1962 is estimated to have killed at least 45 million people due to starvation and systematic torture and brutality of the state. Interestingly Deng Xiaoping, who served as the paramount leader of China from 1978 till 1997, and who is credited with economic liberalisation of China, which laid the foundation of its current economic growth, continued with the centralised planning through Five Years Plans. 
National Development and Reform Commission

Thus, over the years, Five Years Plan has become one of the key instruments of economic and social policy in China. The responsibility to formulate and implement strategies of economic and social development, annual plans, and medium and long term development plans is vested with National Development and Reform Commission (NDRC) of China. As stated on the website of NDRC, the commission is also responsible to carry out research and analysis on domestic and international economic situation; to put forward targets and policies concerning the development of the national economy, the regulation of the overall price level and the optimization of major economic structures. The Commission submits the plan for national economic and social development to the National People's Congress on behalf of the State Council of China. (National Development and Reform Commission (NDRC), People's Republic of China. )The Commission is also vested with promoting strategic economic restructuring; to organize the formulation of comprehensive industrial policies, coordinate key issues in the development of primary, secondary and tertiary industries as well as balance and coordinate industrial development with relevant plans, major policies and plans for the national economic and social development. Therefore Industrial policy is one of the key aspects of economic and social development policy of China.
The Chinese economy maintained high growth rate and accelerated upgrading of industrial structure during the 10th Five Year Plan. However, NDRC felt that unsound economic structure was critical problem, and it became one of the roadblocks in sustained, rapid, balanced and sound economic development. Therefore, in 2005 NDRC came up with ‘Guiding Catalogue for Adjustment of Industrial Structure’. 

11th Five Year Plan

Some of the main targets for 11th Five Year Plan were:

· To achieve average annual GDP growth rate of 7.5% 

· Increase share of share of service industry’s value added to GDP from 40.3% to 43.3%

· Increase share of service industry’s share in employment from 31.3% to 35.3%

· Increase share of R & D spending from 1.3% of GDP to 2% of GDP

· Speed up urbanisation rate from 43% to 47% (Yan. 2006)
Thus the emphasis of Chinese policy-makers has shifted to cooling down of economic growth towards more balanced and sustainable growth. As per the features of this Plan listed on the Chinese Government’s Official Web Portal, the two important strategic considerations were ‘scientific concept of development’ and ‘the goal of building a harmonious society’. The emphasis of the industrial policy was on structural upgrading to transform China’s big industry into a powerhouse, rather than expansion in scale. The Plan puts significant stress on two policies relating to saving resources and protecting environment. It outlines strategic tasks for developing a resource saving and environ friendly society. It also specifies concrete measures to be taken to accomplish these strategic tasks. (Pan. March 8, 2006)There is emphasis on enhancing the technological progress to improve competitiveness of the whole economy. 

12th Five Year Plan

The current Five year Plan of China seems to follow similar strategy. As reported on the website of the National Peoples’ Congress of China, the draft of 12th Five Year Plan for the period 2011-2015 was submitted to the annual parliamentary session in March 2011. The Plan seeks to lower the economic growth in China in next five years. The Chinese Premier Wen Jiabao told the national legislators that the move is intended to bring substantial improvement in quality and performance of economic growth. Significantly, the draft 12th Five-Year Plan aims to develop new strategic industries, such as alternative energy and bio-technology to make these sectors’s value-added output account for eight percent of the country's GDP by 2015.(National People's congress of People's Republic of China. 2011)
Prasad considers that this Plan makes a significant shift in emphasis from high economic growth to the quality, balance and sustainability of the growth. It could therefore be a turning point in China’s economic development. This Plan seeks to address the challenge that China faces in achieving the trade off between short-term macroeconomic management and long-term structural transformation of the economy. The industrial policy seeks to upgrade and restructure a group of traditional industries such as equipment manufacturing, shipbuilding, automobiles, iron and steel, and petrochemicals among others. It also aims at fostering and developing seven strategic industries. These are  (i) energy conservation and environmental protection, (ii) new-generation IT, (iii) bio-tech, (iv) high-end manufacturing equipment, (v) new energy (including nuclear and renewable energy), (vi) new materials, and (vii) new-energy automobiles. All these industries have high-tech and/or environmental focus and will be future pillars of the economy.(Prasad 2011)
Since the 12th Five year Plan is just approved by the National People’s Congress, and this being the first year of the Plan, not many details about its implementation are available yet. This Paper will focus on industrial policy and energy policy as implemented in 11th Five Year Plan for 2006-2010 that was ratified by the tenth National People’s Congress on March 14, 2006.

In order to understand strategic orientation of China’s industrial policy, it may be useful to briefly analyse how it pursued the policy in automobile sector.
3.4 Chinese Automobile Industry Policy

According to Holweg, Luo and Oliver (2005) there was virtually no passenger car production in China until 1975. China declared automobile industry as one of the ‘pillar industry’ in 1994 since it depends on many subsidiary industries such as metallurgy, petroleum, chemical, polymers, light industry, textile, electronics etc. Thus development of automobile industry was expected to promote technology, skills as well as employment in other sectors. The strategy to develop automobile sector was planned in three stages. In phase one from 1994 to 1996, ‘foundation stage’, it was envisaged to develop the components industry and vehicles were to have local content of 60-80%. In second phase from 1997 to 2000, ‘attacking difficulties stage’, it was aimed to develop 2-3 large scale automobile groups, 6-7 backbone enterprises and to establish basic R & D capabilities. In last stage 2000-2010, rapidly developing stage’, the industry was to have capacity of producing more than 6 million vehicles per year, and was to be made self-sufficient for product development and competitive in world market. Since joining the WTO in 2002 China has reduced the tariffs to protect local industry and removed the local content requirements. New policy is more of strategic direction rather than regulation. The government initially favoured joint ventures between foreign companies and State-Owned Enterprises (SOEs) instead of fully foreign owned companies. This was done to ensure transfer of technology. This requirement has also been relaxed under current policy. Automobile industry in China has been concentrated in 6 key industrial centres. This gives tremendous advantage in terms of logistics dues to availability of infrastructure, but it also creates issues such as labour shortage and high wage rates. The policy also encouraged exports by providing priority loans to companies whose exports exceed certain percentage of their annual sales. It promoted individual ownership of automobiles by adopting state guided pricing. The industry also faces problems such as low capacity utilisation and shortage of R & D capabilities. (Holweg, M., J. Luo and N. Oliver. 2005)
As brought out by Wang (2003) there is a long tradition of government intervention in the automobile sector in China. Though this industry contributed 2.5% of industrial output in 1990s, one out of every eight jobs related to automobile activity in during this period. That is why the protective regime persisted in most of the sectors - despite the extensive trade and economic liberalisation - until the late 1990s. This was rooted in the "infant industry" concern.(Wang 2003)
As a result of policy described above China entered into around 20 joint ventures (JVs) at the end of 1989. The FDI inflows in automobile sector started to accelerate sharply from 1992 onwards. The total number of foreign investments was of 120 in 1993 and skyrocketed to 604 in 1998 with the cumulated investment reaching $20.9 billion.(Wang 2003)
It is however, noted that China’s automobile policy is a complex issue in itself. But it has been very briefly discussed above just to get a feel of how China pursues its industrial policy in particular sector so as to understand strategic orientation of Chinese industrial policy in general. 

3.5 Strategic Orientation of Chinese Industrial Policy

Based on the above discussion it is possible to identify features of industrial policy of China. These are listed as under:

Select strategic industries to promote growth:
China sowed the seeds of its economic growth by focussing on low technology and high labour intensive industries such as textiles. Then it progressed to technically advance sectors such as electronic goods, chemicals, and automobiles sectors. Now it is promoting high tech sectors including renewable energy as per current industrial policy under 12th Five Year Plan.
This supports the argument of Amsden about late industrialisation of developing countries. According to her late industrialisation is characterised by three facets of growth, as Korea exemplifies. The first relates to diversification, or entrepreneurial decisions concerning penetration of new industries – which ones to penetrate, when, and what size investment. The second relates to stabilisation, or short-run macro-economic policies to maintain the level of economic activity. The third relates to the growth momentum itself. Once underway, growth gains a momentum whose properties are distinct, depending on the presence and absence of new technological discoveries. “(Amsden 1989c)
Investment in these industries:
The investment in selected strategic sectors is largely based on FDI in private sector. However, joint ventures between SOEs and foreign companies are also encouraged, as was done in automobile sector. FDI is also used as tool to capture foreign market. 

According to WIR 2011, China continues to be the largest recipient of FDI amongst developing countries. In 2010, FDI inflows to China rose by whooping 11% as against world’s average growth of 5%. China’s FDI was U.S. $ 106 billion with 8.5% share of world’s FDI. China’s FDI inward stock, which was $ 20.7 billion in 1990, has reached to $ 579.1 billion in 2010 (UNCTAD 2011). Gross savings as a structural feature of demand was 43% of GDP in 1995, which increased to 54% of GDP in 2008, which was substantially higher than other economies. The gross capital formation in china was 44% of GDP in 2008 (WDI 2010). 
Rapid growth in manufactured exports to stimulate growth:

The strategic industries are so chosen as to capture international market rather than relying on domestic demand. The idea is that high exports would result into high savings (through profits). This in turn makes it possible to generate more investments resulting into upward spiral of growth.

Price incentives:

China strives to maintain its competitive prices in international markets through various ways such as competitive exchange rates, Tax concessions like tax holidays, accelerated depreciation; credit at subsidised rate for investment or trade in exports; and scale of economy. 

Physical infrastructure like railways, roads, ports, power:

This is done through creation of Export Promotion Zones (EPZ) with concessions like duty free imports, subsidised infrastructure, preferential allocation of licenses to exporters for investment, import of technology etc

 etc. This also helps in keeping overall costs low due to scale of economy.
Social infrastructure:

This is done to ensure well educated and skilled labour force at low costs.

Promotion of R & D and Technology transfer:

This is achieved by providing government owned facilities or giving tax benefits. Similarly FDI and joint ventures are promoted only if the foreign investors agree for transfer of technology.

Chapter 4 Energy Policy of China

4.1 Energy Scenario in China

According to Initial National Communication on Climate Change (2004), the aggregate volume of China’s proven conventional energy gas and hydro-energy, the latter being renewable energy, calculated on the assumption of 100 years usage), that is available for development technologically exceeds 823 billion tons of coal equivalent. These resources constitute 2.5% of those in the world. Out of these resources, the reserve volume that remains to be developed economically is 139.2 billion tons of coal equivalent, about 10.1% of the world’s total. The energy resources per person in China are less than half of the world average. As shown in the Figure 5.1 the total proven reserves of energy resources are composed of the following resources: coal 87.4%, crude oil 2.8%, natural gas 0.3%, hydro-energy 9.5%. The remaining exploitable energy is shown as follows: coal 58.8%, crude oil 3.4%, natural gas 1.3% and hydro-energy 36.5%. (UNFCCC 2004)
Figure 5.1 Composition of Aggregate Volume of China’s Proven Energy Resources and Remaining Exploitable Energy Resources

[image: image4.emf]
Source: Initial National Communication on Climate Change (2004)

4.2 Energy Mix of China
The economic development is closely related with energy production and use. In developing economies the growth in modern sectors such as industry, transport, and urbanisation depends on growth in energy supply. As per 2010 World Development Indicators, the energy production and use characteristics of China are given in Table 4.1 below:
Table 4.1 Energy Production and Use

	
	Energy Production
	Energy use
	Alternative and nuclear energy production

	
	Total million tons of oil equivalent
	Total million tons of oil equivalent
	Average annual % growth
	Per capita kilograms of oil equivalent
	Fossil fuel % of total
	Combustible, renewable and waste % of total
	% of total energy use

	1990
	886.3
	863.1
	4.5
	760
	75.5
	23.2
	1.3

	2007
	1814.0
	1955.8
	
	1484
	86.9
	9.9
	3.2


(World Bank 2010)
Coal, oil, petroleum, and natural gas products constitute fossil fuel. Combustible, renewable and waste includes solid biomass, liquid biomass, biogas, industrial waste, and municipal waste. The alternative and nuclear energy production does not emit carbon dioxide when generated. It comprises of hydroelectric, nuclear, geothermal, and solar power among others. It can be seen that total energy use in 2007 has increased to 2.2 times of that in 1990. The significant part of this increase is constituted by fossil fuel, which has increased by 11.4% during this period. This increase has been at the cost of substantial decrease in combustible, renewable and waste in energy use. However, there is some increase in use of ‘clean energy’ like nuclear energy, and alternative energy like solar and wind power.. 

The changing pattern of energy use has implications in terms of environmental pollution and climate change issues. The energy dependency and efficiency, carbon dioxide emissions of China for the year 1990 and 2007 are given in Table 4.2 below:
Table 4.2 Energy Dependency and Efficiency, and Carbon dioxide Emissions

	
	Net energy imports
	GDP per unit of energy use
	Carbon dioxide emissions

	
	% of energy use
	2005 PPP $ per kilogram of oil equivalent
	Total million metric tons
	Carbon intensity kilograms per kilograms of oil equivalent energy use
	Per capita metric ton
	Kilograms per 2005 PPP $ of GDP

	1990
	-3
	1.4
	2,412.9
	2.8
	2.1
	1.9

	2007
	7
	3.4
	6,099.1
	3.3
	4.7
	1.0


(World Bank 2010)
The total carbon dioxide emissions in 2007 have increased to 2.5 times that in 1990. Similarly, per capita metric ton of carbon dioxide emissions in 2007 has increased to 2.2 times that in 1990. This corroborates with the fact that there has been significant increase in the use of fossil fuel in energy generation. However, it is worthwhile to note that there has been improvement in energy efficiency as GDP per unit of energy use has increased from 1.4 $ in 1990 to 3.4 $ in 2007. Also there has been decrease in carbon dioxide emissions per GDP from 1.9 kilograms in 1990 to 1.0 kilograms in 2007. Is there any correlation between industrial policy and changing pattern of energy use and production? Is the energy policy, particularly for renewable energy, an outcome of energy dependency and efficiency, and increasing carbon dioxide emissions?

4.3 Energy Consumption a Major Concern

The Chinese government acknowledges that high energy and power consumption is major environmental and policy concern. 

The Chinese government’s official web portal mentions that high energy and power consumption after 2002 has led to failure to achieve 8 out of 20 environmental goals set during 10th Five Year Plan. Goals with regard to reduction in carbon dioxide emissions, discharge of sulphur dioxide, and industrial solid waste could not be achieved. In fact there has been significant increase in discharge of sulphur dioxide in 2005 as compared to 2000 level.  The growth of thermal-power generation has been far beyond the Plan. The actual installed thermal-power generation capability reached more than 500 megawatts as against the target of 400 megawatts in 2005. The thermal power generation is the biggest consumer of coal and discharger of sulphur dioxide.(Honge. 2006)
Thermal power, hydroelectric and nuclear power generation industries are the fastest growing of all industrial sectors in China. At the end of 2004, it generated 2,187 billion kwh of electricity, ranking second in the world. Out of this, the nuclear-power-generated electricity was 50 billion kwh. i.e. around 2.2%. By 2020, China will enhance its nuclear power generating capacity to 44.7 million-kw. (Anonymous. 2006a)However, the disaster that almost struck at the Fukushima Daiichi nuclear power plant in Japan in March 2011 has brought focus on safety of such plants. European countries such as Germany and Poland, among others, immediately announced reviews of their nuclear strategies following the near meltdown of the Japanese reactors. China is also not immune to this development and announced that it, too, would suspend its approval process for new reactors, pending a safety review. (Bergman. 2011)However, it is expected that there may not be change in policy and the projects will go ahead, may be at reduced speed.

China is also developing new energy resources, such as wind, solar, geothermal, and tidal power to relieve the shortage of energy supplies that hinders its economic growth. The following details were available on the Chinese Government’s Official Web Portal. 

· China has huge potential for mass production of wind power. Around 1.5 billion yuan were invested by the Chinese government in the wind power industry between 2001 and 2005. 

· More than 200,000 small wind generators already play an important role in power generation role in agricultural and pastoral areas. The government has targeted to increase the national installed capacity of wind generators by one million kw every year, reaching 20 million kw by 2020. 

· Northern China, especially, has abundant wind energy resources. This has attracted domestic and foreign investments in Chinese wind power industry. Asia's largest wind power station is being completed in Inner Mongolia, with an investment of 10 billion yuan and a capacity of one million kw.
· In western China there is great potential for solar energy power generation, with a radiation flux of three thousand kwh per day. In Yuzhong County, Gansu Province there is Asia's largest demonstration base for solar heating and cooling technologies. This has become the training center of applied solar technologies for developing countries. (Anonymous. 2006a)
4.4 Energy Policy of China
For long time energy conservation has been of strategic importance in energy policy of China. As per China’s National Climate Change Programme (CNCCP) prepared under the auspices of NDRC in 2007, Law on Energy Conservation of People’s Republic of China and related regulations promoted following energy conservation measures:

· Development of specific energy conservation plans,

· Formulation and implementation of economic, fiscal, technology and management policies for energy conservation,

· Development and adoption of energy efficiency standards,

· Encouragement of R & D,

· Demonstration and promotion of energy saving technology,

· Importing and absorbing advanced energy saving technology, and

· Creation and employment of new energy conservation mechanism

(NDRC 2007)
More importantly, the CNCCP also outlines how China is optimizing energy mix by developing low-carbon and renewable energy. It claims that by strengthening the development and utilization of hydropower, nuclear energy, oil, gas and coal-bed methane, and supporting the development and utilization of new and renewable energy including biomass, solar, geothermal and wind power in rural areas, remote areas and other suitable areas, the share of high grade and clean energy was improved under national policy guidance and with financial support.(NDRC 2007)
China’s primary energy mix is dominated by coal as it accounted for 68.9% of the primary energy production in 2005, while the world average was 27.8%. While natural gas, hydropower, nuclear power, wind power and solar energy together accounted for only 10.1%. The carbon content of coal per unit calorific value is 36% higher than that of oil and 61% higher than that of natural gas. It is no wonder that CO2 emission intensity of China’s energy consumption is relatively high because of its coal-dominated energy mix,(NDRC 2007)
In February 2005, the National People’s Congress adopted the Renewable Energy Law of the People’s Republic of China, setting out the duties and obligations of the Government, enterprises and users in development and utilization of renewable energy and a series of policies and measures, including total volume target, mandatory grid connection, price management regulation, differentiated pricing, special fund, favourable taxing, etc. Renewable energy in this law refers to non-fossil energy of wind energy, solar energy, water energy, biomass energy, geothermal energy, and ocean energy, etc.
4.5 Important Targets for Energy Sector

According to World Resource Institute, Washington, even as China continues with rapid economic growth to raise its standard of living and reduce poverty, it has set ambitious goals for its domestic energy sector. As observed earlier the CNCCP, launched in June 2007, has linked Energy policy as a key element of its climate change mitigation efforts. The following are some of the important targets for energy sector:

20% Reduction in Energy Intensity by 2010

This is to be achieved through implementation of energy efficiency programmes in to 1000 energy-consuming enterprises. To reduce the demand on petroleum, the government has increased tax on petrol and diesel in January 2009. The government extended the fuel efficiency regulations, which covered urban vehicles so far, to rural and farm vehicles. The government mandated that all its procurement will be of eco-friendly and green. In April 2009, the government announce a programme to provide subsidies for energy efficient home appliances such as air-conditioners, washing machines, refrigerators and cars. 
National Renewable Energy Standard of 15% by 2020

· Wind power: China has set the target of installing wind power energy capacity of 100GW by 2020. China installed 7.19 GW of new wind power generation plants in 2008 itself, thereby increasing the total capacity to 13.2 GW.

· Solar Power: China’s production of solar photovoltaic panels was 20% of global supply in 2006, which was increased to 35 % in 2007 and 44% in 2008. At present these panels are not produced for domestic market as most of it has been exported. However, to encourage the development of domestic solar market, China has introduced a new subsidy of $2.80 per watt of installed capacity. About 70% of both, global production as well as use of solar water heating systems has been accounted for in China.

· Diversification of domestic energy sources: China is increasingly focussing on use of biomass and municipal waste for energy production. It has set targets of 30% of biogas-to-energy and 30% of total municipal waste to energy by 2030. 

· China has already implemented more than 60 projects for coalbed and coalmine methane extraction projects for power generation which includes world’s largest such project in Shanxi province. 

Promote Infrastructure Development to Enhance Energy Efficiency

China is investing a large amount in development of infrastructure to promote energy efficiency. These investments include $80 billion in 2009 for construction of rail, subway lines, light-rail, bus rapid transport etc. Similarly, $160 billion is being spent on construction of electric grid to enable more use of renewable energy, reduce transmission losses and increase energy efficiency. The government is also focussing on construction of more energy efficient buildings. It is also promoting use of hybrid, all-electric and hydrogen vehicles for government use by giving subsidies. It also gives substantial subsidies for energy efficient lighting such as compact fluorescent lights. This makes retail prices of such lighting 50% less and with local government providing additional 40% subsidy, enabling local citizens to pay only 10% of cost. 
(Seligsohn,D., R. Bradley and J. Adams 2009)
4.6 Strategic Tools to Promote Renewable Energy

In order to achieve the above targets to promote renewable energy, China has adopted following strategic tools.
Promotion of Industrialised/ Commercial Utilisation of Renewable Energy

· Various types of grid-connected renewable power generation have been encouraged.
· The construction of independent renewable power systems in areas not covered by the power grid to provide power service for local production and living has been promoted.
· Installation and use of solar energy utilization systems of solar energy water-heating system, solar energy heating and cooling system and solar photovoltaic system etc has been actively promoted in real estate development as well as in existing buildings.
Economic Incentives

The Government has set up a ‘renewable energy development fund’ to support the following:  
· Scientific and technological research, standard establishment and pilot project for the development and utilization of renewable energy,

·  Construction of renewable energy projects for domestic use in rural and pasturing areas,

·  Construction of independent renewable power systems in remote areas and islands,

·  Surveys, assessments of renewable energy resources, and the construction of relevant information systems, and

·  Localized production of the equipment for the development and utilization of renewable energy.

The banks have been asked to provide preferential loan with financial interest subsidy to renewable energy development and utilization projects that are listed in the national renewable energy industrial development guidance catalogue and conform to the conditions for granting loans. Similarly, tax benefits have been given to projects listed in the renewable energy industrial development guidance catalogue.

Price Management and Fee Sharing

The State authorities will fix the price in such a way so as to be beneficial to the development and utilization of renewable energy and being economic and reasonable.

Encourage R & D in Renewable Energy

In the national program, the government has identified scientific and technical R  & D, and the industrialized development of renewable energy as the preferential area for high-tech development and high-tech industrial development. The government has also decided to allocate funding for this purpose to promote technical advancement in the development and utilization of renewable energy, reduce the cost of production renewable energy products and improve their quality. 
Promotion in Education

The provincial governments have been asked to include the knowledge and technology on renewable energy into general and occupational education curricula.

4.7 Outcomes of Energy Policy
Energy efficiency

China has closed down a number of obsolete and outdated technology factories including power plants. These included the closure of small thermal power-generation units with a total installed capacity of 34.21 GW. It has also phased out 60.59 million tonnes of outdated steel-making capacity, 43.47 million tonnes of iron smelting capacity and 140 million tonnes of cement production capacity. This has resulted in reduction in energy intensity from 1.79 % of 2006 to 4.59 % of 2008. (UNDP & Renmin University 2010)
Increase in renewable energy

China has increased its wind-power-generating capacity between 2000 and 2008 from 340 MW to 10 GW, its hydropower capacity from 79.35 GW to 163 GW, and its nuclear power capacity from 2.1 GW to 9.1 GW.

Table 4.3 China’s installed renewable energy and power generating capacities (2006 - 2008)
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Source: China Human Development Report 2009/10 - China and a Sustainable Future: Towards a Low Carbon Economy and Society

Chapter 5 Latest Carbon Emission Trends of China
5.1 World Trend
The latest trend in carbon emissions were made available recently in IEA Statistics 2011 Edition of “CO2 Emissions from Fuel Combustion - Highlights”. These highlights were prepared to provide input to and in support for the latest UN negotiations to be held at Durban, South Africa in late 2011. The Highlights indicate that at the global level, CO2 emissions actually decreased by 1.5% in 2009 from 2008 level, which is decline of 0.5 Gt in absolute terms. However, the trend is quite diverging across the countries. The share of non-Annex I countries (with reference to Kyoto Protocol) i.e. developing countries increased to 54%, after becoming larger than that of annex-I countries for the first time since 2008. The highlights argue that for developing countries, the increase in emissions was mainly dues to increase in coal demand. (Figure 5.1)
Figure 5.1 Global Changes in CO2 Emissions
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Source: IEA Statistics 2011 Edition of “CO2 Emissions from Fuel Combustion - Highlights”.

Note: CO2 emissions in Annex I countries decreased by 6.5% in 2009, whereas emissions in developing countries rose by over 3%.
The data suggest that CO2 emissions trends in developing countries in 2010 will continue to increase. The reason attributed is the growing consumption of fossil fuels in some of the larger countries. The report notes that some of the CO2 emissions trends seen could be misleading as the energy consumption in 2009 was affected by global financial crisis and the slowdown in economic activity. (International Energy Agency 2011)
The World Energy Outlook (WEO 2010) projects that world CO2 emissions from fuel combustion will continue to grow unabated, although at a lower rate, reaching 35.4 Gt CO2 by 2035. At present, coal is satisfying much of the growing energy demand of those developing countries, such as China and India, where energy-intensive industrial production is growing rapidly and large coal reserves exist with limited reserves of other energy sources. (Figure 5.2), CO2 emissions increased significantly in Asia (5.5%), particularly in China (5%). 

Figure 5.2 Change in CO2 Emissions by Region (2008-2009)
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Source: IEA Statistics 2011 Edition of “CO2 Emissions from Fuel Combustion - Highlights”.

The WEO 2010 projects that demand for electricity will approximately be three-quarters higher than current demand by 2035. This demand will be driven primarily by rapid growth in population and income in developing countries. The continuing increase in the number of electrical devices used in homes and commercial buildings, and by the growth in electrically driven industrial processes will also contribute to the rising electricity demand. The WEO also projects that renewable energy generation is expected to continue growing over the next 25 years. The reasons for this growth being government support to renewable energy generation, declining investment costs and rising fossil-fuel prices. 

5.2 Recent Carbon Emission Trend in China

According to IEA Highlights 2009 China contributed 24% of world emissions share i.e. 6.96 Gt of CO2 in 2009. While China accounted for 13.6% of world’s GDP and 19.7% of world population in 2010.(IMF 2011) China surpassed the U.S. in 2007 as world’s largest emitter of energy related CO2. The increase has been in the range of 8 to 16% every year since 2003. The rate of increase slowed down to 5% in 2009 due to world economic crisis. The WEO projects that the rate of growth the carbon emissions of China could slow down to 1.5% per year between 2009 and 2035.The electricity and heat generation sector has grown the most since 1990, which constitute 48% of CO2 emissions of China in 2009 (Figure 5.3).
Figure 5.3 China: CO2 Emissions by Sector
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Source: IEA Statistics 2011 Edition of “CO2 Emissions from Fuel Combustion - Highlights”.

Thus the demand for electricity was the largest driver of the rise in carbon emissions in China. According to IEA, nearly all of the emissions growth from 1990 to 2009 from power generation in China was derived from coal. On the other hand performance of coal-fired power plants in China has improved significantly. It is also noted that power generation from natural gas has increased by 64% in 2009.
5.3 Factors Contributing towards Reduction in Carbon Emissions

While there has been increase in carbon emissions in absolute terms, the rate of growth of emissions has begun to decline very slowly. As mentioned earlier it may be temporary phenomenon due to world economic crisis. But we can certainly identify three important factors that could have contributed to declining emission growth rate.

Energy Efficient Coal based Power Plants

Coal dominates China’s power generation and this will remain so due to vast remaining exploitable reserves for coal 58.8%, as against those of crude oil 3.4% and natural gas 1.3%. The hydro-electric power has substantial remaining exploitable reserves of 36.5%. But such projects require very high initial investment and also need long lead time. China knows that it has to depend heavily on coal to satisfy its energy demand. The new plants are more energy efficient as noted earlier. In 2009, it added 81GW, which is a little more that total installed capacity of South Korea, to its installed capacity. It is also weeding out small inefficient fossil fuel based power plants. In 2009 it closed over 26 GW of such plants (Zang 2010 in IEA Highlights) which is equivalent to Ireland and Switzerland’s combined installed capacity. (International Energy Agency 2011)
Enforcement of Energy Efficiency Standards on the Industries

Earlier we had seen how China is promoting various energy conservation measures under its Law on Energy Conservation. These include specific energy conservation plans such as Energy Efficiency Programmes to be implemented in top 1000 energy consuming enterprises. Efforts are also being made to develop and adopt energy efficiency standards; demonstrate and promote of energy saving technology; import and absorb advanced energy saving technology. Also as noted earlier China is investing heavily in development of infrastructure to promote energy efficiency. It is focussing on construction of more energy efficient buildings. It is providing substantial subsidies to encourage use of energy efficient lighting. The use of hybrid, all-electric and hydrogen vehicles for government purpose is also encouraged through subsidies.  All government procurement has been mandated to be eco-friendly and green. Similarly, subsidies are being provided for use of energy efficient home appliances. 
Diversification of Energy Mix

Apart from going for more energy efficient coal based plants, China is also increasingly opting for natural gas based plants as these are ‘cleaner’ than coal based ones (International Energy Agency 2011). By implementing CNCCP that was launched in 2007, China is diversifying its energy mix by developing low-carbon and renewable energy. It is providing financial support for development and utilization of hydropower, nuclear energy, oil, gas and coal-bed methane, and supporting the development and utilization of new and renewable energy including biomass, solar, geothermal and wind power in rural areas, remote areas and other suitable areas. This is resulting in improvement in the share of high grade and clean energy (NDRC 2007).

Table 5.1 Equivalent of carbon emission reduction of renewable power energy generation
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Source: China Human Development Report 2009/10 - China and a Sustainable Future: Towards a Low Carbon Economy and Society

Use of renewable energy allowed China to avoid emissions of 443 million tonnes of CO2 between 2006 and 2008. This reduction constitutes on average 2 to 3% of China’s annual emissions. 

5.4 Gaps in China’s Emission Reduction Results and its Targets
 Apparently China seems to be very determined about fulfilling its national pledge announced in 2009 just before Copenhagen COP15 to reduce carbon emissions per unit of GDP by 40 to 45% in 2020 compared to 2005. However, as observed in IEA “CO2 Emissions from Fuel Combustion - Highlights” (2011 Edition) CO2 emissions per unit of GDP actually increased during the period from 2002 to 2004. It also notes that the 2009 CO2 emissions per unit of GDP are 53% less than those of 1990. The Chinese government is trying hard and is requiring all provincial and local governments to participate in implementing the 12th Five Year Plan target of reducing CO2 emissions per unit of GDP by 17% as compared to 2010.
But China needs to do much more. Recently Chinese official news agency Xinhua reported 

... according to statistics from the Ministry of Environmental Protection, there is a huge gap between China’s emissions reduction results in the first half of this year and its emissions reduction targets for 2011 and for the 12th Five-Year Plan period (2011-2015).(Guanqun 2011)
The report further observes that the economic growth slowed down in the first six months in building materials, metallurgy, chemical engineering and non-ferrous metals sectors in a few major provinces, these sectors consumed 15% more electricity year on year. It states that China's non-renewable energy consumption reached 3.2 billion tons of standard coal in 2010. Further, China's rate of oil dependence on foreign countries has reached 55 percent. It goes on to say that if China's energy output and consumption continue increasing rapidly, China will face unprecedented pressure in areas of energy supply and ecological carrying capacity. It also expresses doubt that China will be able to achieve the goal of decreasing CO2 emissions per unit of GDP by between 40 to 45 percent of 2005 levels by the year 2020. It predicts that China's economy will still maintain rapid growth and the total energy consumption will still increase during the 12th Five-Year Plan.
5.5 The Reasons for Underachievement in Reduction of Emissions
China’s overheated economy is still maintaining its high growth rate in spite of world economic crisis. According to World Economic Outlook September 2011, global economic activity has weakened significantly in 2011. IMF expects that world output is expected to grow by 4% in 2011 and 2012 as against growth of 5.1% in 2010. This estimate is less by 0.3% and 0.5% than the earlier forecast for 2011 and 2012, respectively. On the contrary, economy of China is expected to grow by 9.5% and 9% in 2011 and 2012, respectively. (IMF 2011) China also continues to invest heavily in infrastructure. According to Financial Times news China’s state-controlled banks issued loans worth of US $ 1,405 billion in 2009, most of it for local governments. Around half of this stimulus package was for building infrastructure. (Dyer 2010) WDI 2010 report states that China’s exports of goods and services as % of GDP has increased from 23% in 1995 to 37% in 2008. (World Bank 2010)As per IMF World Economic Outlook, China, which have large current accounts surplus, has indicated plans to rebalance from foreign to domestic demand. This means there has been burgeoning demand not only in export markets but also in domestic markets for China. This has resulted in rapid expansion of heavy industry in China, thus pushing up the demand for energy including fossil fuels. 
 Increasing population in China, with increasing level of income, is putting tremendous pressure of energy supply. This is making it difficult for China to limit growth of carbon emissions. Finally as IEA has observed

The increasing share of coal in power generation, however, despite some of the world’s largest investments in renewables, means that a small decline in energy intensity may still be paired with an increase in emissions intensity, as was the case in 2003 and 2004.(International Energy Agency 2011)
Chapter 6 Conclusions and Reflections
Having seen how China pursues its industrial policy and discussed its energy policy, we are now in position to analyse the correlation between these two policies. There is a clear synergy between China’s energy policy and industrial policy. I have also discussed this linkage in terms of four motives viz. energy security motive, climate change motive, economic motive and foreign policy motive. 
6.1 Synergy between Energy Policy and Industrial Policy of China

No doubt climate change and energy security are two of the most important concerns behind China’s energy policy. But it also supports China’s industrial policy. As noted in World Investment Report 2011 the industrial policy tools often emerge with more general fiscal or financial incentive programmes. The incentives for investment are provided to achieve specific development goals, such as export promotion, job creation, technology transfer and upgrading. These incentives are also often subject to requirements related to development in certain industrial sectors or regions. The report further states that investment incentives are also used to help developing industries where as yet there is no sufficiently large market such as renewable energy (UNCTAD 2011). Therefore, it is not surprising that China has identified renewable energy as one of the seven strategic industries under its industrial policy.
Export promotion
This is evident from an article written by Lomborg in the Washington Post. He mentions that China has invested heavily in renewable energy sector that any other country. In 2009, China’s investments were U.S. $ 34 billion which was twice as much as the U.S. Secondly, he claims that almost half of China’s investment is being used to export wind turbines and solar panels to Western countries, which these government subsidise heavily so that consumers can buy them. In 2010 China produced 50% of world’s solar panels but only 1% was used domestically. China earns more than $6 billion a year by exporting solar heaters (Lomborg. 2011).
Yung claimed in Wall Street Journal that China has been using subsidies for the promotion of wind and solar power utilisation as well as energy-efficient cars. But the use of subsidies by China in renewable energy sector has created friction with its trading partners. It has been stated that in 2010 the U.S. government filed an anti-dumping complaint with the World Trade Organization over China's use of subsidies. The United Steelworkers labour union in the U.S. had alleged that Chinese companies were taking advantage of government assistance to sell wind and solar equipment on international markets at reduced prices. (Yung. 2011)
The government support in renewable energy sector not only includes subsidies but it also given in the form of tax-related incentives, custom duties and price related incentives as well as interest-rate subsidies. These are similar to industrial policy measures employed in other sectors. 
Job creation

As a result of Chinese policy of low-carbon development model, the renewable energy sector is already worth $17 billion and employs close to one million workers.(UNDP & Renmin University 2010).
R D & D and Upgradation of Technology

China the world’s largest consumer of energy, is already a world leader in wind and solar power, and is in the process of expanding nuclear energy generation. China has also taken small steps Research, Development and Dissemination on renewable energy by spending $ 5.1 million on bio-energy, $ 11.7 million on wind energy and $ 29.3 million on solar energy in 2009. However, the expenditure is meagre as compared to US, Japan and EU countries (Naude 2011)
6.2 Strategic Tools Used in Implementing Energy Policy

China is following the strategic tools in the renewable energy sector similar to industrial policy that it has adopted in other sector. It has been identifies as one of the strategic sector to promote growth. It is investing heavily in this sector. Though there is domestic market for electricity generated and items such as solar heaters, it is promoting exports of wind turbines and solar panels aggressively. China is providing a number of price incentives in this sector in different forms to encourage growth of domestic and foreign markets. It is also building up physical infrastructure for promotion of renewable energy. Promotion of R & D and transfer of technology is also encourages.

Green Energy Clusters
China has allocated significant financial resources to support the development and production of a range of renewable energy technologies. As brought out in WIR 2010, this has resulted in the emergence of a number of regional green energy clusters, something similar to Export Promotion Zones (EPZs). The manufacturers, suppliers, and R & D centres in renewable energy sectors are brought together. The latest example is the Binhai cluster near the north-eastern port city of Tianjin. The local government allocates around $14.6 million annually to support companies engaged in the development and manufacturing of wind and solar technology as well as rechargeable batteries. The support provided to prospective investors includes a variety of discount loans, tax rebates, and rent subsidies. This has encouraged both domestic and foreign energy companies to invest in this cluster. The foreign investments include Vestas Wind Systems from Denmark with $ 370 million investment and Hansen Transmissions from Belgium with $ 200 million investment. Binhai cluster has become China’s largest wind power manufacturing centre. The supply from Binhai cluster account for 40 per cent of all wind power installations in China. The concentration of top-level foreign companies in the Binhai cluster has attracted a growing number of domestic firms specializing in components, parts, and supporting services to complete the supply chain. This cluster is also becoming a major centre for China’s solar industry, particularly with respect to R & D. (UNCTAD 2010).

Low-carbon (Green) Special Economic Zones

Another example of foreign participation in China’s efforts in achieving reduction of carbon emissions is EU-China low-carbon technology and investment demonstration zones. The zones have been set up with an aim to identify and establish innovative mechanisms/financial instruments to help both Chinese and European enterprises to overcome barriers to innovation and market entry through joint EU-China public and private partnerships. The focus of this partnership is on promoting small and medium sized enterprises. 

Low-carbon (Green) SEZs can be defined as SEZs that are designed, developed and operated in a low-carbon, sustainable way. They go beyond simple environmental compliance and management and aim at more energy/resource efficient practices, a low-carbon footprint, and GHG mitigation actions. Core elements for low-carbon SEZs include a GHG mitigation target, sustainable infrastructure, a smart incentives/policy regulatory framework, and carbon finance.(UNCTAD 2010))

6.3 Energy Security Motive

This is the main concern driving China’s energy policy. As stated earlier China’s demand for electricity will be 75% higher than current demand by 2035. (based on world average estimated increase in demand as per WEO 2010 of IEA.) Also, the energy resources per person in China are less than half of the world’s average. Out of total proven reserves of energy resources, coal constitutes as high as 87.4%. The coal is the largest (58.8%) of remaining exploitable resources. (Initial National Communication on Climate Change 2004) Considering the increasing demand for energy, China continues to heavily depend up on coal for energy production. Not surprisingly coal constitutes 68.9% of China’s primary energy mix. To achieve its objectives on carbon emission reduction, China has adopted three pronged strategy. As discussed earlier this approach includes construction of energy efficient coal-based power plants, enforcement of energy efficient standards on the industries and diversification of energy mix. These strategies are forcing China to use one of its most scarce resources, energy, optimally. 
As mentioned earlier, China aims to increase its energy mix come from non-fossil fuels such as nuclear and renewable energy sources to 15% by 2020 from 8% at present. However, Yung claimed in Wall Street Journal that China’s ambitious plan with regard to renewable energy has been criticized for faulty planning as a large part of wind-power generating capacity installed around the country has been left idle due to insufficient grid connection. (Yung. 2011) 

6.4 Climate Change Motive

As per the Stern Report (2006), with the present rate of increase of carbon emissions, the carbon emissions would reach double the pre-industrial level i.e. 550 ppm by 2050. The Report further states that at this level of carbon emissions there is 77% to 99% probability of global average temperature rise exceed 2° Celsius. With 5-6 Celsius global warming likely possibility for the next century, The Report estimates that effects of such climate change would cause 5-10% of loss in global GDP. For poorer countries such a loss could be in excess of 10% of GDP. On the other hand shifting to low-carbon path would benefit the economy by $ 2.5 trillion. (Stern 2006)
A paper on China’s policies and actions for addressing climate change released by the Information Office of the State Council of PRC acknowledges that 
China is one of the most vulnerable countries to the adverse effects of climate change, mainly in the fields of agriculture and livestock industry, forestry, natural ecological systems, water resources, and coastal zones.(Information Office of the State Council of the People’s Republic of China 2008: 7) 
Thus the Chinese government is acutely aware that as a developing country with a large population, a relatively low level of economic development, a complex climate and a fragile ecosystem, it is extremely vulnerable to the adverse effects of climate change. It knows that global warming will produce far reaching impacts on society, economy and other fields, and cause huge losses to the national economy. At the same time its ongoing industrialization process and its coal-dominated energy mix makes its task of controlling GHG emissions is a tough one.
Increasing International Pressure on China to Reduce Carbon Emissions

In 2009 China contributed 24% of world emission share. It emission increased significantly (by 5%) during 2008-2009. It is therefore not surprising that there is increasing international pressure on China to take steps to reduce its emissions. During his recent visit to Australia, U.S. President Obama urged emerging economies to do more to address global warming at the UN conference on climate change scheduled to be held in November-December 2011 at Durban, South Africa. Following quote is reproduced from the transcript of his press conference in Australia, which was made available on the website of White House.  

... that the advanced economies can’t do this alone.  So part of our insistence when we are in multilateral forum -- and I will continue to insist on this when we go to Durban -- is that if we are taking a series of step, then it’s important that emerging economies like China and India are also part of the bargain.  That doesn’t mean that they have to do exactly what we do.  We understand that in terms of per capita carbon emissions, they’ve got a long way to go before they catch up to us.  But it does mean that they’ve got to take seriously their responsibilities as well.(Obama 2011)
China is obviously aware of international pressure for reducing carbon emissions. That is why, perhaps, in 2009, ahead of Copenhagen Conference, China announced that it would reduce pollution and cut the amount of carbon emissions per U.S. dollar of economic output by 40% to 45% by 2020 compared with 2005 levels. For the first time China has made such self-binding commitment with regard to climate change as this pledge to reduce emissions is not part of any international treaty. This has had direct impact on its energy policy. The policy has already started paying dividend. As observed earlier, use of renewable energy has allowed China to reduce its carbon emissions by an estimated 2 to 3 % of annual emissions. However, this reduction is being offset by continued dominance of coal, a more carbon intensive source, in primary energy mix.
6.5 Economic Motive

Changing Economic Model
China’s share in the world’s renewable energy market is also quickly rising. It has become the fastest growing wind power market due to its domestic incentive policies, although some challenges exist, such as limitations on technological capabilities and innovation. China’s installed wind power capacity accounted for 10.1 percent of the world’s total in 2008. In this, it ranks just after the United States, Germany and Spain.(UNDP & Renmin University 2010)
This trend of expanding renewable energy market is not just driven by resource considerations, but also by the important role that green technology development and manufacturing plays in China's long term economic policy planning: To sustain its unprecedented economic growth, China is trying to alter its economic model as envisaged in its 12th Five Year Plan, to make it economically and environmentally sustainable. China is moving from cheap labour manufacturing to domestic innovation and the production of globally competitive goods. Thus expansion of green technology capabilities, including renewable energy, has become a core element of China's efforts to achieve this transformation.

China’s economic conditions, its policies, market conditions and comparatively cheaper cost of production are influencing overseas investors to invest in China in renewable energy sector. According to WIR 2010, China has entered into 230 International Investment Agreements and Bilateral Investment Treaties as of May 2010. (UNCTAD 2010), a few of them in renewable energy/ green technology sector e.g. EU-China public-private partnership. 
First mover’s advantage

The climate change will also provide significant new opportunities across a wide range of industries and services. According the Stern Report the markets for low-carbon energy products are likely to be worth more than $ 500 billion per year by 2050. Therefore individual firms and countries are likely to position themselves to take advantage of these opportunities. (Stern 2006)
According to Brandt and Svendsen in (Naude 2011)EU has first mover’s advantage in some renewable energy technologies such as windmills. EU is, therefore, quite interested in pushing for wider global agreement on climate change. Which countries that do not have such technological advantage, will spend more on import of renewable energy technologies in the event of a globally binding agreement. The authors argue that EU’s climate change policy has not resulted in outcomes matching with its rhetoric, plethora of initiatives, directives and interventions. China is adopting a strategy similar to EU. 
The World Investment Report 2010 (WIR 2010) brought out by UNCTAD focussed on climate change. UNCTAD estimated that FDI flows into three key low-carbon business areas (renewables, recycling and low-carbon technology manufacturing) alone amounted to $90 billion in 2009, which was around 8% of total FDI. This was a significant share considering that FDI bottomed out in 2009 due to world financial crisis. The Report predicts that the potential for cross-border low-carbon investment is enormous as the world transitions to a low-carbon economy. China is reaping benefits of this as exemplified by Binhai energy cluster.
In 2009 it installed 33% of world’s new wind turbines. But much of its installed wind energy capacity is wasted as it is not connected to transmission grid. It is estimated that wind energy is 0.05% of China’s total energy while solar energy is less that 0.001%. On the contrary, in China, solar heaters provide four times more energy than wind turbines. China earns more than $6 billion a year by exporting solar heaters. Lomborg claims that solar panels and wind turbines are not cost-effective replacements for fossil fuels (compared to solar heating) even when mass-produced with cheap labour. Solar heaters, which china is promoting heavily in domestic market, does not need much subsidy as it is cost effective as compared to electric heater. However, Western governments, to reduce their own carbon footprint, provide large subsidies to consumers for use of wind turbines and solar panels which are increasingly imported from China. (Lomborg. 2011)
China’s going-out strategy

‘Going out’ strategy that was adopted by China since 1999 represents a core element of its overarching economic and industrial policy.  This strategy not only focuses on increasing exports, but also depends on establishing a comprehensive presence of Chinese companies in foreign markets. This is achieved through asset acquisition and investments in local manufacturing capabilities. (Conrad and M. Fernandez and B. Houshyani 2011) This is evidenced from the fact that outflows from China and Hong Kong (China) increased by more than $10 billion each in 2010, reaching historical highs of $68 billion and $76 billion, respectively. Chinese companies continued their buying spree, actively acquiring overseas assets in a wide range of industries and countries. They have now overtaken Japanese companies in total outward FDI. China’s outward FDI stock which was $ 4.5 billion in 1990 has reached $ 297.6 billion in 2010(UNCTAD 2011).

Investments in Central Asia

It is interesting to note China’s rising investments in Central Asia. China signed general economic and security agreements in April 1996 with Kyrgyzstan, Kazakhstan and Tajikistan. China is not only into oil and gas exploration in these countries but also building the oil and gas pipelines for them. China is also investing into electricity and nuclear industry in Central Asia. One of the largest deal by China in 2009 was the acquisition of a 50 per cent stake of Mangistaumunaigaz (Kazakhstan) for $1.4 billion by CNPC further enhancing China’s involvement in the Kazakh oil and gas industry.(UNCTAD 2010)
Investments in Africa
Conrad et al. have observed that China's role in Africa's renewable energy sector is two-fold: First, it involves construction of large hydropower stations. Second, it encompasses attempts by Chinese companies to unlock new business opportunities with regard to other renewables like solar, wind, small hydro and biogas.Chinese large hydro projects in Africa are generally financed through resource-backed loans by the China Ex-Im Bank stipulating repayment through the transfer of resource extraction rights. The so called ‘Angola mode’ of financing covers repayment through energy resources e.g. oil to minerals and agricultural products

The authors also noted that Chinese companies are expanding their export activities of renewable energy products on African markets, especially targeting off-grid renewable energy applications in rural areas. The other activities include not only exports of wind turbines but also solar water heaters. Comparably inexpensive Chinese renewable energy equipment can increase profitability of renewable energy in Africa and thereby ease the early stages of renewable energy development. China has also entered into the manufacture of renewable energy equipment in Africa and building renewable energy generating capacity(Conrad and M. Fernandez and B. Houshyani 2011)
The China Investment Corporation was established in 2007 with a mandate to diversify China’s foreign exchange holdings. CIC has been an active investor in energy, natural resources, and infrastructure-related assets. China National Petroleum Corporation has established its presence at oil and natural gas foreign production locations in 22 countries (UNCTAD 2011).
Thus China is not only promoting exports and investing overseas in renewable energy sector it is strategically acquiring energy assets to fuel its growth agenda in future.

6.6 Foreign Policy Motive

With NDRC as overarching body that plans China’s most of social and economic development policies, it seems to deliver results as a well coordinated orchestra with various policies such as trade policy, monetary policy, exchange rate control, industrial policy and energy policy working in synchronisation. However, China also uses its energy policy as an effective strategy in its international relations.
Climate change has become a sensitive issue in international politics. Reputations of the nations can be gained or lost on this hotly debated issue. (Conrad and M. Fernandez and B. Houshyani 2011)International alliances are made on this issue e.g. BRICS, which can act as a pressure group to safeguard member countries economic and geo-strategic interests. As a responsible nation China has to improve its international reputation so that its own domestic growth agenda does not affect international environment adversely. Similarly, it has to establish itself as a lead nation in fight against global warming by developing its renewable energy sector and green technologies.
This is evident from China’s increasing engagement in Africa. China provided $ 3.3 billion by 2007 towards the construction of ten major hydropower projects totalling to 6 GW of installed capacity. Once completed, these schemes will increase the total available hydropower generation capacity in Sub-Saharan Africa by around 30 %. The focus on clean energy is also evident in the comprehensive road map for China's continued engagement in Africa laid out by the Chinese Premier Wen Jiabao in November 2009 at the 4th Forum on China–Africa Cooperation (FOCAC) in Sharm el-Sheikh. Chinese Premier announced that China would construct 100 clean energy projects across the continent focusing on solar power, biogas and small hydropower.(Conrad and M. Fernandez and B. Houshyani 2011)

Thus apart from a member of an influential BRIC group, China is building its reputation in energy sector and is establishing itself as a lead nation among developing countries.
6.7 Conclusion

There is a strong synergy between energy policy and industrial policy of China. China has identified renewable energy as one of the seven strategic industries under its industrial policy. The growth in renewable energy sector is contributing to China’s economic growth by promoting exports as well as domestic markets. It is also creating a large number of jobs in this sector apart from absorption and upgradation of technology, thereby bridging the gap between China and developed nations. The strategic tools used in this sector such as creation of “Green Energy Clusters” and “Low-carbon Green Special Economic Zones”  draw from the experiences of implementing industrial policy in other sectors. The energy policy seeks to fulfill four important motives viz. energy security motive, climate change motive, economic motive and foreign policy motive. These four motives are not mutually exclusive or conflicting as Chinese policy-makers are creatively exploiting the synergy between its energy policy and industrial policy. China cannot change its coal-dominated energy mix in near future. But the strategies of constructing energy-efficient coal-based power plants ( and weeding out of old inefficient power/ cement/ steel/ aluminium plants), enforcement of green energy norms on industries and diversification of energy mix by enhancing share of renewable and clean energy, are helping China to use one of its most scarce resource, energy, optimally. The use of renewable energy is helping China to reduce its carbon emissions by 2 to 3 % on average of its annual emission, which is quite significant. However, this reduction is offset by China’s ongoing industrialisation process and coal-dominated energy mix. On the economic front the energy policy is ensuring that China changes its economic model to one which is economically and environmentally sustainable, as envisaged in its 12th Five Year Plan. China is strategically positioning itself in the emerging market for renewable by taking first mover’s advantage. Its ‘going out’ strategy of investing in Central Asia or African countries has well calculated objective of acquiring energy resources as well as investing in renewable energy sector in these countries. Finally, the policy on renewable energy is helping China to cope with increasing international pressure to reduce carbon emissions. Thus China is increasingly seen as a responsible nation that matches its rhetoric with plethora of initiatives that are actually delivering. It is establishing itself as a lead nation amongst developing countries in fight against global warming as well as aligns with other similarly placed countries in the arena of international relations. Thus China, not blind to the commercial opportunities a serious climate change agreement would bring, is now practising energy policy at its most strategic: using industrial policy to make the newly emerging market for renewables grow.
“Our greatest glory is not in never falling 
but in rising every time we fall”
-Confucius
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