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Abstract
Having encountered enormous pressure at the UNFCCC Copenhagen Conference, China faces mounting pressure from the world to make more vigorous commitments in the post Kyoto climate regime. However, Chinese delegates seem still reluctant to adjust their long-held positions which are incompatible to both the international community expectations and its vigorous domestic mitigation efforts. How to abridge Chinese mitigation efforts with international norms poses Chinese climate change policy makers with pressing questions to. To achieve both maximized national interest and optimized climate change governance, the author proposes 4 new perspectives and their respective grounds to serve as a foundation for a new Chinese climate policy.  These four approaches: (a) make conditional midterm absolute GHG reduction commitments to ease international pressure; (b) adopt a sectoral approach toward voluntary commitments which applies measurable, reportable and verifiable principles; (c) seek financial support from reformed international carbon trading schemes; and, (d) introduce new and practical strategies for low-carbon technology transfer  and cooperation.
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Introduction

The first commitment period of Kyoto Protocol will expire in 2012. The international community has been working hard to reach another agreement for the future climate governance regime with regard to the GHG reduction targets, responsibilities among states, funding and technology assistance mechanisms, etc. However, the big gaps in position between the developed and developing camps and within them respectively unsurprisingly drove the Copenhagen Conference to the verge of breakdown. While the disastrous consequences of climate change are already impacting humans, the quarrels over the share of responsibilities seem still in the beginning of a Marathon race. China as the one of the world’s most populous and fast developing economies has also seen her GHGs emission mounting to number one in terms of annual emissions. However, the inertia of her traditional climate policy stands in her way from shifting to a more feasible climate policy that both fits her appropriate position in international climate governance and her pursuit of sustainable development. The author proposes 4 new thoughts which might usefully guide a new Chinese climate policy.   

China is among the first countries that signed the UNFCCC and ratified Kyoto Protocol, events which coincided with the course of her merging into the international system. Her national mitigation activities and international cooperative activities have seen significant progress. 
 China is making the last spurt to reach her reduction of energy intensity per GDP unit by 20% target in her Eleventh Five Year Plan, which ends at the end of 2010. Should the 20% target be realized, China’s CO2 emissions would have been reduced by 1.6 billion tons, which would be the most ambitious mitigation achievement in the world both in terms of absolute reductions and intensity. 
 From an international perspective, China has surpassed India and become the largest seller of carbon emission credits providing over 60% of the annual emission credits supplied through “supplied through CDM. 
 The China-EU strategic partnership relationship on climate change have significantly enhanced Chinese stakeholders’ capacity and awareness of climate change governance. China also participated in the US-lead Asia-Pacific Partnership on Clean Development and Climate. 
 Though the APP still lacks substantial movement in terms of mitigation it provides a promising framework for key emitters to collaborate by sectors. In Copenhagen the huge gaps between the developing and developed camps pushed the negotiation to the brink of breakdown. 
China took an active role to narrow the gap and cooperated in creating the Copenhagen Accord which, although is not a legal binding treaty, laid a meaningful foundation for further negotiations. 

International pressure on China mounts in international negotiations

As China’s emissions grow at near 2 digit speed, the leverage of the “Common but Differentiated Responsibilities” (CBDR) principle that China has long upheld is beginning to work against China’s interests The CBDR principle has been an international consensus based on the historical fact that the developed countries contributed most to climate change both in terms of historical accumulative amount of carbon emissions and per capita emission levels. 
This principle allows the developing countries, which see themselves as  more “innocent” in generating current problems and more vulnerable to the negative effects of climate change, to urge the developed to both take the lead in climate mitigation and to provide financial and technology aid to assist the latter in their mitigation and adaptation activities. China as a developing country has been from the very start of the negotiation upholding this principle to defend her own and other developing countries’ interest in bargaining with the developed countries. 

However, from as a comparably small emitter in 1990’s, China’s emissions have seen dramatic growth as her economy has boomed, despite an equally dramatic improvement in energy intensity. A newly released report from International Energy Agency claimed that China has been come the largest energy consumer in the world. 
Prior to that, the Netherlands Environmental Institute has claimed that China’s emissions from fossil fuel combustion has reached 6 billion tons of CO2 equivalent and surpassed US became the largest emitter in 2007 by annual emissions. Between 1990 and 2007, China’s emissions increased 2 times. Most notably, the growth rates from 2003 to 2007 were respectively 16%, 19%, 11%, 11% and 8%.
 According to IEA’s projection, China’s emissions will double by 2030 compared with her emissions in 2007. By then, her annual emissions will take 29% of the global annual emissions. If China does not slow down her emissions, her accumulative emissions will also reach number one in the world. Though China’s per capita emissions are lower than those in developed countries, they are already 5% above the world average level and 70% above the developing country average level. On the other hand, the average per capita emission level has dropped from 8.58 tons CO2 equivalent in 1990 to 7.92 tons in 2007. 
.If China maintains the speed of its emissions growth speed that it has over the past 10 years, it will surpass EU in per capita levels in a few years. 
The situation regarding China’ emissions are leading to a change in its status in the international emissions system. As the developed countries began to formalize their commitments to reduction targets they have begun to request that China and other advanced developing countries also submit to absolute reduction targets and put their mitigation activities in a framework which is measurable , verifiable and reportable. 
 Similar  pressure is also coming from the least developed and island countries that are most affected by the negative consequences of climate change. 

Another pressure comes from the US, the largest emitter by cumulative and per capita emissions. The US Obama Administration returns to the climate change negotiations with a more constructive approach compared with the Bush Administration’s “no” Policy. At Copenhagen, the US proposed to cut her emissions by 17% from its 2005 level by 2020. 
 The US returns to the climate regime by itself shifts pressure from US to China the largest annual emitter. At the same time, the US administration seeks a policy of intense engagement with China. Therefore, China became the focus in the international climate negotiation arena. 

From February to November 2009, climate change has been unexceptionally on the top of the agenda in 10 rounds of China-US bilateral high level visits and dialogues. 
 In the 3 separate testimonies given by U.S. Special Envoy for Climate Change Todd Stern before Congress, he referred to China as one of the “advanced developing countries”  9 ,7,and 7 times respectively, while India was referred to by 4, 3 and 3 times respectively. Brazil and South Africa were not named individually but were grouped as “other advanced developing countries”. 
 
When US began to show signs of real movement in climate mitigation pledges, the EU began to shift its pressure on China. At Copenhagen, the EU leaders almost orchestrated a “show down” with Chinese delegates to force China to pledge mid-term reduction targets.
 China’s denial of their request led to EU’s reevaluation of its policy towards China, which adds new shadows to the already fractious China-EU relationship. 

China’s alignment strategy with developing countries through G77, plus China and BASIC Four schemes, also face challenges as China’s emission status diverges from that of other developing countries. China’s emissions far exceed the other 3 in the BASIC Four (Brazil, South Africa, India and China). China’s annual emissions are five times larger than the second largest emitter, India, among developing countries.
Among the Basic Four, Brazil has proposed to reduce 30% of her emissions from the business as usual scenario by 2020. South Africa will host 2012 UNFCCC Conference. Therefore, it is also likely to propose bold reduction targets. India has proposed the most modest step, pledging to cut her emission intensity by 25-30% by 2030. 
However, the carbon intensity of India’s exports is only 1/7th or 1/8th that of China.. 
 Therefore, China is much more vulnerable than the other developing countries should the US and EU impose a carbon tax on Chinese commodities. 
Among the developing camp, the least developed and the island countries have openly urged China to take more responsibility in the climate negotiations.
 On the other hand, China’s national mitigation activities that are not subject to independent international verification system have been largely counterbalanced by fast-growing emissions.  Instead of getting her deserved cost compensations, Chinese mitigation efforts often are subject to suspicion. Chinese requests for substantial international financial and technology assistance from the developed camp have received little positive response. Instead, Chinese policy instruments incentivizing stake holders to localize foreign technologies and lower down the cost of technology deployment have encountered strong Western resistance. 

Based on the above assessment, the author proposes four fundamental changes in China’s climate change policy to adapt to her changing status. 
I.  Based on sound scientific research and evaluation, propose a conditional, voluntary and “no lose” midterm absolute reduction timetable to the international community. 

To maintain sustainable economic growth has long been considered as China’s core national interest to become a club member of the rich and eventually eliminate the development disparities among regions and groups of people in China. 
In China, the conventional wisdom holds that curbing GHGs emissions are incompatible with economic development.  Nonetheless, I believe that it is possible to set a midterm absolute emission reduction target while sustaining economic growth in China.

With China’s share in global emissions growing at a mounting pace, China’s room for bargaining will shrink for sure. In an international system that centers on sovereign states as the key actors, China’s large economy and emissions scale attract much attention and create expectations. Per capita emission levels are also rising, which creates a disadvantageous trend for China in maintaining its positions. China will sooner or later face compelling calls to make absolute reduction commitments. Early planning for this eventuality will help China gain more leverage of bargaining.

According a research report by the Development Research Center affiliated with the State Council and other key think tanks in Beijing, with ambitious targets and optimized management China could simultaneously achieve both the aim of sustainable development and of reducing her GHGs emissions. The report claims that if China consistently implements the 20% reduction of energy intensity reduction targets in her “Five Year Plans” prior to 2020, it will quadruple her economy by 2020 with double her energy consumption. With GHGs emissions control targets set over a longer term (say, by using the year 2050) China will hopefully achieve 2 turning points: The first turning point is to maintain fast economic growth with a significant slowdown of emissions by 2020 and static emissions afterwards. The second turning point is from 2030 on, during which period technology will permit China’s absolute emission to gradually decline while it maintains its economic growth. Eventually this would return China’s annual emissions to the level of 2005 by the year of 2050 

To achieve the absolute emissions reduction target would require China to both improve its carbon productivity which stems from the large scale deployment of low carbon technologies and to achieve a state of sustainable economic development. 
 The Chinese leadership has also seen energy efficiency and new energy technologies are the core indicators to evaluate a country’s competitiveness.
 Therefore, setting a timetable of GHG reduction is compatible with China’s sustainable development as China reduces GHG emissions by reducing the consumption of fossil fuels and both improving energy efficiency and increasing the share of new and renewable energy resources.

Despite making an absolute reduction commitment, it will not result in a political lock-in for China in international negotiations. As China is now still eligible for the shelter of “common but differentiated responsibilities principle, her timetable will not be a legally binding one that will face punitive consequence. Instead, China’s bold proposal will help the international community build confidence in the future of mitigation and reduce other parties’ concern about the uncertainties of future emission scenarios. A proposed reduction target will not only improve Chinese image as a responsible state but forge new alliance with EU to engage US in making bolder commitment. Also, this will urge other developing countries to take more active positions in setting national mitigations goals instead of free-riding on China’s “no absolute target” bandwagon. 
 .  


China will reap advantages in that it will have lower relative mitigation costs and will enjoy late-comers’ leapfrogging opportunities. This will provide edge for China in next round of international system realignment. As developed countries have started their absolute reductions, their infrastructure lock-in effect contributes to the higher cost in deploying new technologies .The current market mechanism, such as Clean Development Mechanism is based on such a fact that Chinese mitigation cost is much lower that that in EU or Japan. For instance, the carbon credit in European market in most instances is above 10￠/t, but Chinese supply is about 8 ￠/t. An EU report projected that by 2030 and 2050 the carbon credit in EU will be about 20￠/t and 30￠/t respectively. But the carbon price in China will be only 15 ￠/t by 2050.

China can count on continuing to benefit from technology diffusion by taking advantage of her manufacturing capacity. China had benefited from the effect of technology diffusion in the past as both the low-carbon technology receiver and provider. Though China’s overall energy efficiency has been lower than the developed countries, the technology deployment in leading enterprises (i.e., the most technologically advanced) have been among the top in the world. 
  

Even if China could not fulfill her absolute reduction target by the time, say, 2030, she is still well in a position to renegotiate the target according to the CBDR principle as the developed countries couldn’t do better. The leadership in the democratic developed countries is more sensitive to domestic political reactions to the cost of climate mitigation than the leadership of China, whose political authoritarian political system is not so responsive to those governed. The slow reaction from US to counter climate change was largely due to the interest group politics there. The coming mid-term elections in US Congress in November 2010, accompanied by the prolonged problems in the economic realm, have obviously slowed down Obama’s plans to take action on climate change that he demonstrated in the beginning of his term. 
 
A well defined midterm reduction target would provide a confident environment for China to engage in international carbon credit trading and banking the credits for future balance of carbon emission budget. Again, the concern of a political lock-in in the negotiations is unnecessary if China makes the absolute commitment.   

II The GHG emissions in China’s national mitigation activities should be eligible for international carbon trading and carbon emission rights banking through the scheme of Measurable, Reportable and Verifiable (MRV) Principle. Sectoral mitigation approach is the most feasible approach that will help China to optimize her national interest.


China’s national voluntary mitigation activities and China’s reductions of energy consumption intensity has not been adequately acknowledged by the international community. The main reason is that the mitigation activities are not transparent to and verified by international community. Though exempting itself from international MRV has been considered as a defense of China’s national interests as a developing country under the principle of CBDR, the mounting pressure from the developed countries to levy carbon tax on Chinese manufactured commodities will pose concrete economic losses for Chinese exports which are a pillar of her economy. From the domestic perspective, government-dominated mitigation activities without independent verification are vulnerable to fraudulent activity by lower-level bureaucrats and enterprises, which when exposed will in turn create greater pressure on China with regard to its future mitigation goals. 


China has adopted MRV principles in the CDM in which she participated, but refused to put her other mitigation activities other than CDM under the international scrutiny. Her experiences in participation in CDM, however, have proved that MRV did not infringe on Chinese sovereignty. Instead, the revenue from selling carbon emission credits proved to be an effective tool in facilitating Chinese enterprises’ deployment of low-carbon technologies and launching clean development projects. Nevertheless, the project-based CDM scheme could hardly be a national solution for China to realize her immense national mitigation mission. 
China has to develop a mitigation scheme that will both meet international expectations and her sustainable development objectives. A sectoral approach (SA) would likely be the most feasible scheme. An MRV approach by sectors would also help both build international confidence in Chinese mitigation activities and exempt China from the risk of foreign carbon tax. 

SA is a “bottom-up” approach which is different from the top-down target-and-timetable approach for entire economies in the Kyoto Protocol. 
 It begins with an assessment of technologies and processes for each selected industry sector and determines policy measures based on that assessment. Governments would agree to cap the absolute or relative emissions of a global energy-intensive sector by implementing targets domestically. To engage the participation of major developing countries, proponents of such approach designated the “no-lose” targets scheme.
 This scheme envisages developing country governments taking on sectoral intensity targets. These would be negotiated in a comprehensive international agreement alongside the commitments of developed countries. 
If emissions are reduced more than in their initial commitment, nations will receive credits for the additional emission reductions which could be traded on the global carbon market. 
They are considered “no-lose” because there is no penalty for non-compliance. This positive incentive, with the added promise of technical and financial assistance, is expected to secure the participation of all major emitting countries in sectors that are responsible for the bulk of GHG emissions.


SA was included officially in the intergovernmental agenda in the Bali Action Plan of December 2007.
 Developing countries had been very cautious about this approach out of the fear of being “locked-in” once they agree to make commitment.
 However, for China, a big emitter facing immense mitigation pressure and the risk of foreign carbon taxation, SA should be a desirable mechanism to bridge the gap between her national sustainable development objectives and international pressure for more vigorous and transparent mitigation activities. 

SA can serve China’s interests from different perspectives:
First, Chinese national mitigation schemes will also need to build up a system of MRV domestically to guarantee the implementation of mitigation activities, as China declared her emission reduction plan for the next 10 years.
 The SA approach will help integrate Chinese national mitigation mechanisms with international norms. The increase in transparency will help build international confidence in China’s mitigation efforts. The international recognition of Chinese mitigation efforts will in turn help shape the positive image of China as a responsible emerging power. This bold move will also lead China to have the initiative to shape the future’s international climate governance. The “no regret” principle will free China from any political lock-in based on the CBDR principle.

Second, a sector-by-sector approach will help China to legitimize her emission reduction activities across various sectors. Internationally negotiated sectoral targets will legitimately exempt China from the risk of border carbon tax in the name of preventing carbon leakage. This will create a stable trade environment for China’s export concentrated sectors. 
Third, additional emission reductions beyond the benchmarks negotiated by governments will create more and predictable emission credits for China’s enhanced mitigation activities. The new sectoral crediting mechanism will overcome the disadvantages of high transaction cost in the project-based CDM. 
 This will be a reliable channel for Chinese enterprises to gain capital for low-carbon investment. China can also deposit the certified emission rights to balance China’s emission budgets in the future when China has to buy emission credits from foreign countries.

Fourth, the assessment of technology deployment in each sector will help China to identify the available best technologies which will prepare good argument for China to bargain for more favorable terms in low carbon technology transfer and cooperation.

III  Seek an enlarged carbon credit mechanism to channel more investment into China to escalate the mitigation process and facilitate sustainable development

According to the CBDR principle, the developed countries are obliged to provide financial assistance for the developing countries to facilitate their mitigation and adaptation activities. At the Copenhagen Conference, the developed countries have pledged an initiating fund of 30 billion USD from 2010 to 2012 to help the latter and an annual $100 billion by 2020. Let alone that this amount is only a small fraction compared with the 1% GDP demand from the developing countries, to what extent the developed nations could fulfill their commitment remains a big question. 
 

From the historical experience, the rich countries have seldom done a good job in providing financial aid for the poor countries. In the UN-advocated Millennium Development Project the developed nations have pledged to contribute 0.7% of their GDP to aid the least developed countries from 2000 to 2015. 
 However, only handful North European countries reached 0.4% by 2008 when half of the commitment period had passed. The US only contributed 0.16% by then. 
 The MDP case does lead observers to predict a better outcome in the climate case.

The prolonged consequences from the financial crisis in the developed countries also add uncertainty to the West’s commitment of their financial commitment. In the midst of the crisis from the 3rd quarter of 2008 to the 3rd quarter of 2009, US GDP dropped by 6%. 
The 9.7% unemployment reached its highest point since 1983.
 On the other side of the Atlantic Ocean, the Greek Financial Crisis triggered panic across the European Continent. 
 The European Commission forecasted that the Euro Zone economy would shrink by 4% in 2009 and economic growth rate would be -0.1% and employment rate would be drop by 2.5%. 
 Another significant issue is that the developed will hardly be willing to distribute their committed money to the so called “advanced developing countries,” which they consider as de facto or potential peer competitors, with China as the most prominent nation in this regard. China holds the largest foreign reserves in the world ($2.3 trillion in September 2009)
and is the largest  holder of US debt. 
 Nevertheless, this large foreign reserve does not mean China has abundant capital but largely was a result of Chinese misguided policy preference in foreign reserve management. Unfortunately, the West constituents hardly know the real disparity in China’s development and naturally resist any significant financial aid to China in name of climate justice. The US chief climate negotiator Todd Stern had openly denied the possibility that the US would provide any significant financial aid to China.
 Based on the above factors, it is unrealistic for China to bargain as it used to in decades past, when it used its status as a underdeveloped nation to gain preferences and aid. 

However, China is in a good position to channel more investment from developed countries through carbon emission credits trading. As China’s mitigation cost is much lower than that of the developed countries, China could become the world’s the largest emission credit supplier. In fact, China has been the largest carbon emission right supplier through the CDM. Chinese enterprises provide over 60% of global CDM credits annually.
 Chinese interests lie in a reformed international carbon market mechanism which can provide larger and stable volume of credit demand and transparent and efficient verification mechanisms. Therefore, Chinese negotiators should bargain a fair share of emission trading quota from the developed nation group and lead the way in reforming the carbon verification system. The above discussed sectoral approach would be a desirable and pragmatic mechanism to realize a win-win situation between China and the developed countries. Chinese authority should also manage the carbon emission credits supply to prevent the oversupply of credit that will result in disruptions to the market. 
 A portion of verified emission rights should be deposited for China’s future use when she has to buy credits from global market.
 
Another channel for China to introduce low-carbon investment is through bilateral mechanisms. Bilateral financial arrangements are more efficient and focused than multilateral arrangements. In the developed camp, some are playing a leading role in engaging the developing countries such as the North European countries. These countries both enjoy solid domestic support and comparative advantage in energy efficiency and renewable energy technologies. Therefore, it will be easy for China to get financial support in the field of climate governance capacity building, pre-commercial stage low-carbon technology and technology transfer projects. The EU has so far been the largest financial provider for China in term of climate assistance. In the CDM capacity building project from 2007 to 2010 , ￠2.8 million hase been invested by the EU to facilitate Chinese CDM personnel’s capacity building.
 The bilateral financial mechanism can also balance the side effect of multilateral market mechanisms in which China’s lion share as a carbon credit seller caused complaints from the other small developing countries.    

IV. China should designate a pragmatic international technology transfer bargain based on a well defined national interest in science and technology.


Technology transfer has been a contentious issue in international climate change negotiations between the developed and developing camps. According to UNFCCC, the developed countries have the obligation to provide technology assistance to facilitate the transfer of technology.
 As the largest developing country, China has been consistently acting as the speaker for the developing camp.
 Nevertheless, there has been little substantial, if any, progress in the international climate change negotiations with regard to technology transfer.
 Chinese position on technology transfer has been more focused on principles than on proposing pragmatic solutions. Particularly, Chinese delegations have invested too much in both rhetoric and expectations on multilateral mechanisms such as the UNFCCC and Kyoto scheme to generate technology transfer to China. The inventory of technology needs on mitigation and adaptation for climate change listed in China’s Initial National communications on Climate Change was still based on the 1999 version. While China has seen dramatic change in her economic and technology development capacity during the past decade, the inventory did not reflect the true need of the country in terms of technology transfer and served largely to alienate the negotiators from other nations.
 China is badly in need of adjusting her negotiation strategy, if any, and make feasible proposal on low carbon technology transfer that can best serve her national interests.

1. The dual implications of Low-carbon technologies in both climate change mitigation (adaptation) and industrial competitiveness make technology transfer negotiation an unprecedented case.


Low-carbon technologies do not only have climate mitigation functions but also have economic functions featured with higher energy efficiency and new energy technologies which will eventually lead to industrial competitiveness. Low-carbon technologies cover pervasively almost every industrial sector which are much different from the earlier Ozone Depletion Substances technology transfer which only affected limited number of industries.
  Therefore a change in the mechanism for low carbon technologies transfer will inevitably affect the fundamental rules in the games of intellectual property rights protection the Western countries have been upholding for centuries. 


In recent years the US, the EU, Japan and other Western economies have dramatically increased their investment in the R&D of low carbon technologies.
 The motivations behind the massive investment is more focused on creating more jobs, upgrading the energy industry technologies and eventually winning the competition of the future low-carbon economy than on reducing the green house gases emissions. 
 


China, India and other large and more advanced developing countries also made mid and long-term low carbon technologies R& D plans aimed at achieving independent and advanced position in the next round of competition of technologies.


From the perspective of the enterprise, the low carbon technologies at commercialized stage are mostly owned by private Western companies whose ultimate incentives are maximization of the profits from their investment. As 2/3 of the R& D investment is from the business sectors rather than the public sector, this has significant consequences. 
 Compulsory or discounted low carbon technology transfer to developing countries is obviously strongly opposed by the politicians whose policy is heavily affected by relevant interest groups. As Todd Stern made this clear in his testimony to Congress when he said he will not make any compromise in the climate change negotiations that harm US commercial interests.


At the enterprise level, no rational manager will allow the technologies they developed to be transferred to a rival company without substantial compensation or profits. 
 This also applies to Chinese companies involved in technology transfer, both domestically and internationally. 
Therefore, in the negotiations regarding technology transfer, negotiators must deal with the climate change mitigation function both as a public good and from the perspective of economic competitiveness, particularly for the emerging economies like China who has been considered by the Western parties as both potential and de facto competitor. Any intentional or unintentional neglect of the economic competitiveness issue will not be helpful in bringing about constructive solutions. 


The Western countries are particularly concerned about the IPR protection in transferring low carbon technologies to such countries as China and India whose self-innovation capacity pose serious competition to their domestic sectors.
  What they are pursuing is to sell more technology equipments to these emerging markets as their deployment of advanced energy facilities such as power generating equipment and smart electricity grid technology will dramatically grow in the next couple of decades.
 Therefore, any illusion of the emerging large economies like China that the Western countries will transfer advanced low carbon technologies under compulsory or discounted terms are unrealistic.

2 China’s interests in low carbon technology transfer are neither the same as that of her early years of opening up nor from those of other developing countries due to her current national innovation strategies, self innovation capacity, equipment manufacturing capacity and massive deployment potential.


As the most populous and second largest economy in the world, China has to acquire the first class innovation capacity in science and technology if it aspires to be a competitive power in the 21 century world system. 
 In the 2006 version of Chinese mid and long-term scientific and technology development plan: 2006-2020, to promote the innovation capacity and reduce the dependence on foreign technology has been set as a strategic goal:

“In today’s world, many countries have made S&T innovation a national strategy and S&T inputs strategic investments by drastically increasing R&D spending. These nations lead the world in deploying and developing frontier technologies and strategic industries and implement important S&T programs in an attempt to enhance their national innovative capability and international competitiveness. Confronted with the new international situation, we must have a greater sense of responsibility and urgency, by making S&T progress a major driving force for the economic and social development more conscientiously and resolutely. We must place the strengthening of indigenous innovative capability at the core of economic restructuring, growth model change, and national competitiveness enhancement. Building an innovation-oriented country is therefore a major strategic choice for China’s future development.

Though China is still a developing country, China’s science and technology innovation capacity has been increased dramatically with her 30 years reform and opening up. In the high tech indicators report 2007 issued by Georgia Institute of Technology Chinese Technology Standing Indicator was ranked the first.
 In another global competitiveness report 2006-2007 by World Economic Forum China was ranked 54th
 though China’s rank was quite different in the two reports, there is ample evidence that China’s position in technology innovation capacity has seen dramatic improvement. 
 For the case of clean coal technologies, China took 12% among the total 7752 filed clean coal technology patents during 2003 and 2007, behind only the US and Japan.

3 Localization of the foreign low carbon technologies has achieved great success in China. 

Through purchasing production licenses, and by incentivizing foreign firms to set up foreign ventures or joint ventures, China successfully lowered the low-carbon technology deployment. A group of Chinese local enterprises have grown into leading low-carbon equipment providers with independent self-innovation capacity。
 

By 2008, China took 38% of 713 units classed as “Ultra Super Critical & Super Critical Coal-fired Power Plants Super Units” under operation, construction or in planning, the largest share in the world. 
 Wind power deployment is another sector that has benefitted greatly by localization. The share of Chinese local or joint-ventures produced wind turbines grew from 15.4% in 2003 to 84.6% in 2008 in terms of cumulative capacity.
 The fast growth of wind power deployment can be attributed to the dramatic increase of the equipments that are produced locally instead of imported. Chinese government preferential fiscal policy and binding requirement of 70% local contents in large wind farm concessions incentivized greatly the foreign wind turbine producers to build their manufacturing base in China either in joint ventures or independent ventures. 


China’s innovation capacity and low manufacturing cost make it a competitive supplier of patent and exporter of technology equipment.  According to the World Bank, Chinese high-tech product export ranked number 1 in 2008 both in terms of value and growth rate (reaching $381.345 billion, beating the US, the second largest exporter with $231.126 billion in sales).
 In terms of trade balances, China is a net high-tech product exporter. In the first six months of 2009, Chinese machinery exports were $306.67billion and the imports were $208.22 billions; high tech products exports were $154.32 billion while the imports were $129.95 billion.


Another research report found that China’s share of world low carbon technology exports has been growing at a very fast pace and reached 5.8% from 1998 to 2003, just behind Japan, Germany and US.
 Such low carbon technologies as coal gasification systems, Cement waste heat recovery systems, wind turbines, and photovoltaic cells, and China’s Gasification, etc. have entered the markets in both developed and developing countries.

4 Chinese strategy of localizing foreign technologies is justifiable and crucial to the low carbonization of China’s economy. 


The Chinese government has been consistently implementing preferential policies to incentivize stakeholders to invest and deploy low carbon technologies through the leverage of tax rebates, investment subsidies, and other administrative mechanisms such as quotas assigned for the state-owned coal power companies to develop renewable energy and efficiency standard requirements. Foreign technology providers are encouraged to form joint ventures with local producers or invest independent firms to localize the manufacturing of their products. 
 The local authorities also provide incentives for foreign technology providers with tax breaks and favorable land use arrangements. Accompanied with low labor cost and abundance of high skilled workers and R&D personnel, the cost of deployment of Chinese locally manufactured low-carbon technology equipment or systems is reduced by 60-100% compared to the foreign produced technologies. 
 This dramatic reduction is crucial to help further the world largest annual GHG emitter’s climate mitigation process. Evidence has showed clear linkages between the reduction of cost and deployment of low-carbon technologies. For instance, the cement waste heat recovery system, which could save the cement production electricity consumption by 1/3, was first introduced from Japan and could be only deployed in China’s largest cement plant with sound financial capacity.  It was not used in other plants until the system was localized and the cost of deployment fell by more than one half. Medium sized cement plants with ordinary financial conditions are now well incentivized to deploy the system. 
 


As the common but differentiated responsibilities principle is hard to implement in terms of financial assistance from the developed countries to the developing countries due to the large scale of the developing economies, localization of the foreign low carbon technologies seems to be the only practical approach that could lead to the substantial carbon emissions reduction in the large developing economies. (either in absolute or intensity terms)
  However, the Western countries based on their national interest and domestic politics are pushing hard to sell more technology equipment to China and has raised questions to China’s localization strategies on foreign low carbon technologies.
 This conflict shows again the friction between national interest of economic competitiveness and the public good of climate mitigation. Therefore, China is in a position to point out the double standard approach in Western countries’ climate diplomacy. 

5 China’s next priority in international technology transfer should focus on establishing bilateral and multilateral mechanism to provide preferential terms and a stable environment for low carbon technology transfer across borders. 
Such instruments to facilitate low carbon technology transfer as tariff reduction, tax rebates, loan guarantees, etc., should be negotiated among states.  The certification of key low-carbon technology and equipment eligible for such preferential treatment should be clarified. As China is also becoming a major low carbon technology provider, such mechanisms should be reciprocal. As Chinese-manufactured low carbon technology has the advantage of low cost and strong adaptive quality to third world conditions, China should play a more important role in providing low carbon technology for the developing countries.
 Apart from the financial support from Chinese government, the emerging Copenhagen Green Climate Fund would be an important source for the developing countries to get subsidies from to support their introduction of foreign (Chinese) technology.     

6  Collaboration in pre-commercialized low carbon technologies


As the request of compulsory technology transfer from the developed countries to developing countries will not likely to happen in the foreseeable future in climate governance, China and the more advanced countries should push forward the collaborative research, development, demonstration and deployment of the pre-commercialized low-carbon technologies and share both the cost and intellectual property rights. China’s low cost in labor and logistics can significantly reduce cost of new technology R, D&D.
 A typical case is the on-going Near Zero Emissions Coal (NZEC) project between EU(UK) and China to develop CCS technology in China. 
 Sino-US Clean Energy Research Center initiated during President Obama’s visit to China in 2009 is another embodiment of such cooperation. 
 Such projects can escalate the process of new low carbon technology R&D in both the developed and developing countries. The burden sharing arrangements will naturally lead to the sharing of IPR and help avoid potential disputes over technology transfer. Chinese government should expand and enrich such cooperative projects in both scale and content. China should bargain for more investment and personnel exchange in such projects. The financial support from public and private sources of $150 million over five years, split evenly between the two countries in the Sino- US Clean Energy Research Center scheme is far from being adequate for the two largest emitters.
  Multilateral mechanisms of funding should also be an important financial source to facilitate such pioneer low carbon projects. The emerging Copenhagen Green Climate Fund would be an important source for China to seek financial support in low carbon technology R&D.
Conclusion

Humanity is facing both the common consequence of climate change and the disagreement on the assignment of responsibilities to deal with it its consequences. For China, a more active role in countering climate change will have more than one implication. 

One the one hand, countering climate change threats demands both an energy technology revolution and sustainable development. Lessons from history show that crises will likely trigger constructive change if well managed. The foreign- energy-dependent West European countries and Japan emerged as the world energy efficiency and renewable energy technologies out of the Oil Crises in 1970’s while US returned to her inefficient approach of development due to her superiority as a hegemon. 
 China has missed scientific revolutions narrowly several times and now faces another opportunity to catch up. Should China be able turn this historic climate challenge into energy technology revolution and sustainable development, China will emerge as a real power.

Another implication for China is the role in constructing a new model for global climate change governance. A decade ago the world saw China become a member of World Trade Organization. A decade later the world saw a more aggressive competitor in world trade. China’s changing status among the GHGs emitters from a medium emitter in 1980’s and 1990’s to the world’s largest happens to be another indicator of China’s fast development. Though China is still troubled domestically with disparities in its development, it is indisputably moving toward a more prosperous future. China should transform the progress of economic development into more confident engagement in international order reform, in particular by shaping the norms in climate governance. What Chinese policy makers need most is to drop their focus on maintaining the developing country mentality of the past, redefine Chinese interest in climate change, and take bold steps as the author proposes.
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