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                     Acronyms  
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IPCC Intergovernmental Panel on Climate 

Change 

KP Kyoto Protocol 



4 

 

LCE Low Carbon Economy 

LULUCF Land Use, Land-Use Change and 
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Abbreviation The Full name 
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NDRC National Development and Reform 
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SG Smart Growth 
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TT Technology Transfer 

UNEP United Nations Environment 

Programmer 

UNFCCC United Nations Framework Convention 
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WB World Band 

WCRP World Commission on Environment and 
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Abstract: 

Global climate change has become a 21st century's great environmental and 

development challenges for people. Response to climate change is quite long time 

task for achieve to global sustainable 

In this thesis, we did the literature review and data collection. Then, sorting out the 

present situation and developing trend of energy. 

Global warming has drawn attention of people. The 1906-2005 average global surface 

temperature increase 0.74 ℃. The global sea level is also rising [14]. China's climate 

and environment have also changed. For example, nearly 100 years of landmark 

average temperature increase; Rainfall is differences; Extreme weather occurrence 

frequency appears obvious change [18].1956-2005, most of the global climate of high 

temperature rise, most likely is the result of human activities, especially the wide use 

of the fossil-fuel, resulting in human GHG emission sharp growth [18]. 

In the paper, we on the basis of international to climate change measures, countries’ 

measures and literature. Exploring some direction which is give priority to China, that 

means we will find-out some important factor to support China's energy sustainable 

development  
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1. Introduction: 

1.1 Background   

As illustrated above, systematic solutions are required to tackle climate change, due to 

the complexity of global climate system as well as its coverage of broad social and 

economic issues. Then, for China, the difficulties and barriers to developing low 

carbon economy are obvious, including current stage of development, economic costs, 

energy structure, incentive policy and management systems. With China was the 

world’s largest CO2 emitter, China faces increasing pressure to reduce its emissions. 

There are problematic in three respects we want to solve: how to reduce CO2 emission; 

how to make better use of renewable energy, according to its history of technology 

and law of development to consider; how to improve efficiency of fossil-fuel, 

meanwhile reduce usage amount of it.   

In this thesis consider a better way is using more renewable energy. Renewable 

energy contains hydro, solar, geothermal, wind, wave and waste. Renewable energy is 

very clean and inexhaustible. Every country wants to develop their economy at the 

same time want to reduce their CO2 emission. China is a very big country also 

population and area, at the same time China became the largest industrial nation. That 

means China needs a large amount of energy. In China, in a different province they 

have different geographical environment. Some province are good for hydro power, 

some are good for solar, and some are good for wind. China has huge potential in 

renewable energy.  

Following the economy and productivity with high speed growth, how to protect our 

environment is a big problem with Chinese government. We know China just a 

developing country, we don’t have much experience with renewable energy.  
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1.2 Aim 

In this thesis we will focus on energy developments of international situation and in 

China. Find the right way to improve energy efficiency in industrial, traffic and  

construction sector.  

(1) Discussed the government how to development of different energy types 

(fossil-fuel and renewable energy) from past to now, and future in different 

industry.  

(2) How to make tradition energy more efficiency and clean.  

(3) According to the Chinese renewable energy resources current situation and 

future industry development trend, explore renewable energy in China's 

overall energy structure in optimizing the allocation and utilization, and adjust 

measures to local conditions of the energy supply. 

(4) Find some other way to reduce energy supply. 
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2. Method： 

This thesis is completed by means of literature review, searching information and 

collect data from literature review and WebPages. 

At first we are looking for web pages for different area and country to find what they 

do in sustainable energy. We find some example in Europe, North America and India. 

Because Europe uses more sustainable energy than other area, they are the pioneer in 

the sustainable energy. The America and China is similar, so we also want to see what 

America government do.  

In this thesis we need to find advanced technology from Europe, because China is a 

very big country, all technology we can find place to use in China. At same time we 

need to see what America do, because they have same situation with us. After we 

searching information and collect data from literature review then we want to find 

some way are adapted to China to use sustainable energy.  

Many information and date are comes from government WebPages. And we are 

research some literature with Chinese and Europe scholar. In Comprehensive aspects:  

Assessment report from IPCC provides an important scientific advisory opinion to 

deal with climate change for the international community, also provides an important 

reference for sustainable development of the world. In technical and energy aspects: 

World Energy Outlook from IEA, it evaluate the latest energy technology and reduce 

the use of energy of the impact on the environment; “China’s IGCC power generation 

technology application situation and policy Suggestions” and “Ultra supercritical 

coal fired power generation technology research”, this two articles expounds method 

for improve utilization rate of coal. In economic aspect: A cost curve for Greenhouse 

Gas Reduction from McKinsey & Company and Economics of Climate Change from 

Stern N. Based on this information by use of our real experience we write this thesis. 
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3. Coping strategy on climate change of international and 

national. 

3.1 International Action on climate change: 

3.1.1 EU ETS (EU emission trading scheme): 

EU ETS began at 2007, January. It is the biggest GHG emissions trading system, 

across most country and many departments; it has 27 member states’ 11.5 thousands 

industrial emissions entity, which occupies 45% of total EU CO2 emissions. EU 

certitude: Set-up EU ETS will make Europe achieve target which is “Kyoto Protocol” 

forecast the cost will form 6.8 billion Euro depress to 2.9-3.7 billion Euro [1]. EU 

ETS divide two stages, and the 2005-2007 is the first stage, mainly is the production 

from energy industry and non-ferrous metal; Energy-intensive industries (include 

processing, building materials and paper industry.etc) in the process of CO2 emission 

reductions in trade. Then, they announced the second stage after 2008, trading sector 

will escalate. The EU promulgated the new plan for the second stage in January 2008, 

with a deadline of 2013-2020 to implement the new scheme, main content including: 

in 2020 the EU whole industrial emissions reducing 21% based on 2005; Expanding 

the scope of the emissions trading, that will including aviation, petrochemical, 

ammonia water and aluminums’ industry, in addition newly increased  two gases: 

N2O and PFCs; EU ETS don't include department should reducing  average 10% 

emissions at 2020, such as traffic, building, agriculture and waste areas; Now 90% of 

the emission quotas are free distribution, but the new scheme will likely with the 

emergence of the auction in 2013, that means free quotas will be main reward 

enterprise who have taken action to reduce greenhouse gas; Members can continue 

subsidize emission reduction in other countries who outside of EU to complete their 

reduce emissions, but this method will restrictions on member states is less than 3% 

of the total emissions at 2005. 

 

app:ds:Kyoto
app:ds:Protocol
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3.1.2 AP6 ( Asia-Pacific partnership on clean development and climate): 

Created AP6 by Australia, Canada, China, India, Japan, South Korea and US at 

August 2005, and it was started in Sydney, Australia on January 12, 2006. The seven 

countries have nearly the world 50% population and 50% GDP, their energy 

consumption and GHG emissions was close to occupy 50% of the total world, so the 

implementation of the AP6 to global GHG emission action has the vital significance 

[2]. AP6 forecast is to establish a voluntary and non-binding international cooperation 

framework, according the cooperation to promote new technology with high benefit, 

cleaner and more effective for transfer of partners. AP6 establish 8 working group, 

aim at cooperation and technical transfer of fossil energy (coal, oil, natural gas etc.), 

renewable energy and distributed energy, and 8 fields (aluminum, cement, coal, steel, 

power generation and transmission, construction, household appliances), also proceed 

project cooperation to achieve GHG reduction. Due to the lack of capital budget, the 

plan progress not satisfied. 

 

3.1.3 Methane to markets partnership: 

Methane to markets partnership is a multilateral cooperation plan, in December 2004, 

by the US, UK, Australia, Japan, China, India and Brazil etc. 14 countries launched. 

At present, the national expanded to 20 countries, governmental and 

non-governmental organizations were nearly 600, they had common promoted almost 

100 projects and activities in all over the world. It is estimated that by 2015, this 

program have to reducing methane emissions more than 180 million tons per year of 

CO2 equivalent (C2Oe) [3]. Implementation of the plan will also improve mine safety, 

reducing waste and improve the regional air quality. Methane market cooperation plan 

a focus on the present about animal waste, coal mine, landfill, natural gas and oil 

system of methane by recycling. 

 

 

 

3.1.4 CSLF (Carbon Sequestration Leadership Forum): 



15 

 

CSLF is the developed countries and the developing countries to cope with climate 

change for carbon capture and storage (CCS) Technical cooperation of voluntary 

agreement which was founded in June, 2003. Now include 22 members (United States, 

Britain, Canada, China, India, South Africa and the European commission.etc), CO2 

emissions from all the members were occupy 75% of the global emissions. The aim of 

the CSLF is make CCS technology can be widely used in international; Find out and 

resolve more problems with CCS technology, including popularization and provide 

better technology, political and regulatory environment for CCS. CSLF is the 

important media for GHG emission reduction to make cooperation between developed 

countries with the developing countries. At present, there had 19 programs got CSLF 

examine and verify, among them, there are two projects has been completed, one is 

“China coal bed methane technology/CO2 sequestration project”, other one is “CO2 

store project” [4]. 

 

 

3.2 National action on climate change: 

3.2.1 United Kingdom: 

UK will l combination of climate change policy and measures for Inter-departmental, 

then they to ensure the effectiveness of the policy, with administrative effectiveness 

has been the "comprehensive prevention and control measures pollution", "climate 

change tax" and emissions trading scheme (at 2005, merges into EU ETS), and to 

voluntary emissions as the foundation: "climate change agreement", etc. In November 

2008, UK officially released the first global “Climate Change” of domestic legislation 

files: "Climate Change Bill", confirm the UK long-term emissions reduction targets: 

by 2020, UK CO2 emissions at least will decrease 26% based on 1990 level; By 2050, 

will reducing 60% based on 1990 [5]. 

  

 

3.2.2 Germany: 
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German government as early as in 1990, it started to take action with climate change, 

including the economic, law and education campaign, etc. Such as: develop renewable 

energy sources, promotion of environmental protection, energy saving and Implement 

voluntary emissions action, etc. In 2005, the German updated its national climate 

change scheme, formulated the new target: 

In 2020, reduce 40% emissions based on 1990. In August 2007, the German federal 

government adopted a lot of policy reiterated their commitment [6] 

. 

 

3.2.3 United States of America: 

Since climate change is put forward, the US has been promoter of climate change 

science, plunged into millions of dollars per year for climate change science research. 

The US had some action about climate change: including 2001 started CCTP (climate 

change technology project); 2002 started CCSP (Climate change science program) 

and "voluntary GHG reporting program", 2003 started the DOE (department of 

Energy)'s “carbon sequestration research program” and the “Chicago Climate 

Exchange”, etc. In 2002, the US federal government released "GCCI" (Global 

Climate Change Initiative) put forward: US GHG emissions’ intensity in the 

2002-2012 period reduced by 18%, that is, from 2002, 183 tons CO2 emission per 

million dollars of GDP dropped to 151 tons in 2020 (US Department of State, 2002). 

December 19 2007, Bush president signed the "Energy Independence and Security 

Act" provide: by 2020, the US auto industry must be lower than 40% on current car 

fuel consumption. Although the US was not specified target of GHG emission 

reduction, but there are more than 10 states (such as California, Maryland, etc) 

specified the plan and emission reduction targets of area [7]. 

 

 

 

3.2.4 Australian: 

The Australian government in 3 December 2007 signed the “Kyoto protocol”. Before 
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this, also successively formulated relevant action plan, such as the 1998 "national 

Greenhouse Strategy" ; In 2002, the "Measures for a Better Environment"; In 

2004 ,"Climate Change Strategy"; In 2005 "Securing Australia 's Energy Future"; In 

2007,  "Climate Change and Productivity Program" and "Climate Change and 

Adaptation Partnerships Program" etc, in order to support the scheme for renewable 

energy development, guidance enterprises to reduce emissions and improving energy 

efficiency. On May 2005, the Australian government issued "Climate Change Budget 

Overview 2008-09”, points out that the government will spend 2.3 billion $ in five 

years for GHG emissions, to fight against Climate Change. In July 2008, the 

Australian climate change department published "Carbon Pollution Reduction 

Scheme Green Paper", the Australian government commitment, by 2050 Australian 

GHG emissions will reducing by 60% based on 2000 [8]. 

 

3.2.5 France 

France adopted a set of measures. Such as environmental protection tax and climate 

program etc, its emissions continue to fall. July 22, 2004, the French government 

released a "Climate Plan 2004", this Plan regulation: reduce annual HGH emissions 

by 3%, until 2025, GHG emissions reducing 1/4 based on 1990. The content of the 

plan is given priority to encourage measures, include change people's habits, research 

and development high-performance technology, reduce fossil-fuel use and using more 

renewable energy [9]. 

 

3.2.6 Japan: 

Japan was one of global highest energy efficiency countries, but still taken powerful 

measures to lower energy consumption of industry departments, such as provided 

department energy efficiency standards. In 1997, Japan federation of economic 

organizations put forward "environmental independent action plan", to confirm 

various industrial using energy efficiency, CO2 emissions reduction targets and 

countermeasures. On February 15, 2007, "2050 Japan Low- Carbon Society 

Scenario" issued by the entitled "Japan Low Carbon Society Scenarios: Feasibility 
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study for 70% CO2 emission reduction by 2050 below 1990 level" report says that in 

2050, the CO2 emissions from Japan will reducing 70% based on 1990, this is 

possibility of Japanese technology [10]. Then, the team released "A Dozen of Actions 

towards Low-Carbon Societies", puts forward the Japanese establish “Low-Carbon 

society” should take the 12 main actions [11]. 

 

3.2.7 Canada: 

At 2002, the Liberal Party of Canada government approved the “Kyoto protocol”. But 

the current Conservative Party of Canada thinks that "the Kyoto protocol" goal is 

impossible, and in 2006 launched a "Clean Air Act", to indicate that the different 

position between "Kyoto Protocol". The proposed law said: the Canadian government 

will begin from 2011 forced administer problem of GHG emissions and Global 

Warming which is caused by air pollution. At 2050, Canada try to reducing GHG 

emissions 45%-60% based on 2003, but before 2025 will not sure of the exact 

emissions reduction targets. In March 2008, the government of Canada published 

"Turning the Corner: Taking Action to Fight Climate Change", it is a modified report, 

points out that mandatory cuts of industrial sector: in 2010, operation factories should 

reduce 18% GHG emissions which factory is operation before 2006, then they will 

each reduced by 2% per year, and the commitment to 2020 Canada will be decrease 

by 20% based on 2006 level [12]. But this statement also difference between the 

required of “Kyoto protocol" emissions reduction targets. 

 

3.2.8 India: 

In June 2008, the government of Indian released "NAPCC" (National Action Plan on 

Climate Change). That introduces the India current and future Climate Change policy 

and Plan. This plan is defined for eight runs through to 2017 core "national plan" : 

national solar energy plan, raise energy efficiency national plan, sustainable living 

environment national plan, the national water plan, climate change is platform 

strategy plan [13]. NAPCC maintaining economic growth rate and improve people's 

standard of living is the Indian government current priority problem. And promise: 
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even if India to pursue their development objectives, India GHG emissions per capita 

will never more than the average level of the developed countries. 

 

To sum up, the respond to climate change need taken systemic measures based on 

science, policy, concept and actions, that purpose means prevention, mitigation and 

adapt to affect of climate change. Although developed countries and developing 

countries have different understanding and opinions in some aspects about how to 

respond to the climate change. But, to all countries, the most basic position is keeping 

their sustainable development in future, then next step is consider to participation and 

implement climate change action. Therefore, different countries and regions have 

different plan. 

 

 

3.3 Slow scheme and adaptive strategy of Climate change  

In general, we can be summarized as follows: Climate change slow method is take all 

kinds of active measures to lower the human activities on climate change driving 

force, to realize that mitigating climate change. Due to climate change have great risk, 

so if sooner to taken slow scheme, that will lower risks. The cost of emission 

reduction is about 1% of GDP-3.5% [14]. But we are not sure that 1% GDP can solve 

the all problems of emission reduction, which have not the test of practice. 

(1) Development of renewable energy utilization, including wind power, solar power, 

renewable fuels (hydrogen) and bio-energy, etc. 

(2) CCS and conversion of fuel use (for example: natural gas to replace coal as fuel, 

sequestration or storage CO2 which is from power plants, etc) 

(3) Nuclear power, the objective is use nuclear energy substitute for coal power 

generation, etc. But this way has risks 

(4) To strengthen the management of forest and cultivated land. That aim is enhance 

forest and cultivated land to absorb CO2, and improve the green area, etc. 

(5) Improving energy efficiency and management, including reduce use of cars, 
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reduce the high energy consumption of building (Reasonable use of building energy 

etc), improve fuel efficiency and efficiency of power plants. 

 

We consider in the coming decades, even taken the most radical emission reduction 

efforts, also can't avoid effects of climate change, that means we need some adaptive 

strategy. There are some aspects to do [14]: 

(1) Strengthen infrastructure of adaptive capacity, such as adjusting traffic layout, 

strengthening overhead cables and transmission facilities, and use of underground 

cable, development utilization of renewable energy and reduce dependence on single 

energy etc. 

(2) Improve adaptability of water resources system, such as increasing the rainwater 

collection, improve water storage, recycled ability, seawater desalination, improve 

water use efficiency and irrigation efficiency, etc. 

(3) Strengthen adaptability of agricultural production, such as cropping system and 

adjustment of crop variety; Optimization for crops layout; Management measures 

about water and soil conservation. 

(4) Human health plans, such as making high temperature emergency plan; Increase 

emergency medical services and improvement the monitoring for climate sensitive 

disease; Ameliorate supply of safety drinking water and sanitation, etc. 
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4. Literature Review. 

With the global climate change to confirmed. Countries government, organization and 

enterprise are aware of that we need taken countermeasures. So, there are huge 

economic potential about climate change plan, that to enhance commercial awareness. 

The current debate of global climate change, that from whether to deal with it become 

how to deal with it [43]. Then, we will introduce and analysis some research report 

and thesis, these studies are very important to help us understanding the way of low 

carbon development (this is a chief method respond to the climate change). 

 

4.1 The Research paper of Princeton University: 

In 2004, the "Science" magazine has published a research paper:" Solving the Climate 

Problem for the Next 50 years with current technologies ", the authors from Princeton 

University who 's name are Pacala S and Socolow R[15]. It has attracted much 

attention. This report describes the technology of GHG emission potential; Low 

carbon economy technology can slow the next 50 years of climate change, and put 

forward the framework of technical solution, that will control global GHG 

concentration in a low level. 

This paper first put forward: we should control the next 50 years GHG emission at 7 

billion-tones per year, only achieve to that target, then , we can keep the global 

atmosphere’s GHG concentration at 500 ml/m3 ppm. And the concentration of GHG 

has an average annual growth is 2 ppm. The report according to situation in a diagram 

shown the next 50 years need to achieve emissions reductions 

. 
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                      Figure 1.  

The triangle is divided into seven wedge, they are representative of the stability of 

fossil fuel emissions. The paper considers: take respectively corresponding technical 

solutions and as time goes on, reaching the corresponding emissions reduction targets. 

Finally realizes the next 50 years the stability of GHG emissions. The paper was 

enumerated some reduction technology solutions form wedge that includes the 

following three technical measures: 

(a) Reduce carbon content of energy. Including natural gas replace coal, CCS, nuclear 

fusion, wind power, photovoltaic power generation, sustainable hydrogen, bio-fuels. 

(b) Development of the natural carbon sinks, including forest management and 

agricultural land management. 

(c) Improving energy efficiency and energy saving. Including improved fuel economy, 

reduce reliance on cars, improve the energy efficiency in buildings and improve 

energy efficiency of power plant. 
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4.2 Research report of the world resources institute and 

GoldmanSachs: 

Based on "Solving the Climate Problem for the Next 50 years with current 

technologies " of Princeton, famous WRI (world resources institute) and institutions 

of the investment bank GoldmanSachs carried out the further research. In April 2007, 

they common published "Global Technology Deployment to Stabilize Emission" [16], 

the report from three aspects: technical scheme, investment-driven and policy 

guidance, according those to deepening research, get some factors which can support 

implement low carbon economy technology plan [17]. 

The report said, need immediate taken large-scale has or be about to commercial 

technology, in order to deal with influence of climate change. Not only that, the report 

also profoundly realize every emissions reduction plan from wedge may be involve 

various related technology development, for example: hydrogen technology, it is not 

only the hydrogen’s progress, and includes such as breakthrough of hydrogen fuel cell 

and hydrogen storage technology. For investment that is care about low carbon 

technical solution, the most difficult are: how to overcome technical risk; Rigidity of 

energy pricing mechanism; Uncertainty factors of policies and regulations; reduce a 

costs of development and promotion in low carbon economy technology. The report 

also points out that due to the low carbon technology market is diversification, and the 

single investment mode can’t satisfy financing and development of the LCE 

technology, so they need according to the different LCE technology to innovative 

financing channels and mode. Public sector investment and private investment also 

need cooperation, able to provide sufficient and harmonious financial support for LCE 

technology. In addition, the all interested parties of this financial value chain need to 

actively participate and coordinated. That means requires mobilization stock exchange, 

multilateral development Banks, foreign trade credit agencies, private equity fund, 

commercial Banks, investment Banks, pension funds and other related party in capital 

market. 
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If the technology and investment are already, the report describes the financial 

investment has impressive returns for LCE technology, the laws and regulations 

should provide better incentive mechanism for clean technology. They have according 

to transmit information that stable condition of the long-term investment, the purpose 

is reduce Investors about the risk of clean technology. The specific policies are 

including control the total and emissions trading, taxes and subsidies, the standard of 

technical and energy efficiency etc. At the same time, formulate related policy of the 

LCE technology must think about energy security, agricultural production and 

international trade etc. 

 

4.3 Assessment report from IPCC: 

The IPCC is evaluation authority of global climate change which is found by WMO 

and UNEP at1988. Assessment report from IPCC is based on scientific technical 

literature which is passed peer review and published. They regularly assess situation 

about climate change. And it is based on comprehensive, objective. Open and 

transparent, then began to analysis and evaluation several aspects: Human-induced 

climate change, potential impact of this change; Technology and social economic 

information on scheme of adaptive and slow. In some cases, if they necessary to 

provide independent scientific information and consulting, then they will write about 

"the special report" and "technical report" of some theme, support for "UNFCCC" 

[18]. Since 1990, the IPCC's four assessment report in more than 10 years, used more 

and more fact prove the global warming, and gradually determine global climate 

caused by effects of change human activities, put forward many measures of slow and 

adapt to climate. 

The 2007 IPCC report points out a clear message [14]: the climate system been 

warming is no doubt; many natural system have been effect by regional climate 

change. Since the 1950 later, most of the observed global average temperature rise is 

possible due to the GHG concentration increased which is man-made. If the trend 
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following original growth, GHG emissions will continue to rise over the coming 

decades, that will cause climate be continued warming after the 21st century. That 

lead to global climate change is possible (＞90%) more than observed changes in 20st 

century, that will lead to a series of influence in mutations or irreversible. The report 

also said, in the coming decades, had great economic potential to reduce global GHG 

emissions, this potential can offset estimate of global emissions growth or lower to the 

current emissions [14] [17]. Although in the past 10 years, research of climate change 

progress, but due to the complexity of science climate change, when the report details 

found, it also points out some uncertainty. These are waiting us to know and 

validation in the future unceasingly research. 

 

4.4 Report from Nicholas Stern: 

Entrusted by British government, Sir Nicholas Stern (former World Bank chief 

economist, The British government economic adviser) leading to write "The Stern 

Review: The Economics of Climate Change", it official published at October 2006 

[19]. This report is based on the climate science, used framework of cost-benefit 

analysis from economics; Analysis and comparison relationship of cost between 

expected loss and slowing climate change about nature and human society economic 

system, thus getting Warming limit of the world is 2℃ and appeal governments to 

taken feasible measures and establish the international cooperation mechanism. 

The report caused international concern, it said control the greenhouse at a low 

concentration level of atmospheric concentration is possible, and people should taken 

action for climate change, getting lower cost of action if someone sooner, delay the 

cost of action will be very expensive. The report points out that, in order to avoid the 

worst effects of climate change, governments must immediate take effective reduction 

action, otherwise climate change will make serious influence for the economic growth 

and social development, its losses and risk equivalent to 5%-20% GDP of world. If 

immediate action, keep the GHG concentration at 500-550ml/m3 (PPM) atmosphere, 



26 

 

the costs can be controlled at almost 1% global GDP/year. 

On April 30, 2008, the team which is by Stern leading, they published another report: 

"the Key Elements of a Global Deal on Climate Change” [20]. The report indicate that 

target of GHG concentration can be setting at 450-500 mlperm3 (PPM), and it also 

said the GHG emissions of world must reducing to 20 billion tons/year or 2 tons of 

CO2 equivalent per capita [17] [21]. The report's conclusion also caused wide 

discussion and questions, for example, in the estimation of cost and loss reduction, 

especially in developing countries, because the cost of emissions are likely to more 

than 1% of GDP, so we need to time process to further discuss and explore. 

 

4.5 McKinsey & Company: 

In February 2007, McKinsey & Company issued a report: "A Cost Curve for GHG 

Reduction" in "McKinsey Quarterly". The report's aim is to study technology and cost 

of climate change, used expected emissions growth of international energy agency 

and EPA as a study baseline scenario; Analyzed the various existing technology on 

the baseline scenario which can achieve target of GHG reduction and e corresponding 

cost. The study time of this report is divided into three stages: 2010, 2020 and 2030; 

Fields covers the electricity, manufacturing, transportation, construction, forestry, 

agriculture and waste treatment, etc; Regional include North America, Europe, other 

developed countries, China and developing countries. Of special note, it looked at 

estimate cost of emission reduction technology which can keep one ton GHG 

emissions lower 40 euro [22]. Overall, the report is almost cover microscopic survey 

of the all GHG and industry. "The Cost Curve" of McKinsey shows annual cost of 

GHG emissions in future, such as cost of per tons GHG emissions reduction; the 

potential emissions reduction technology. For example, cost reduction of wind power, 

it has “extra cost”, because it is zero-carbon emission electricity generation 

technology instead of fossil fuel power the; potential and wind power emission 

reduction means that realized per tons below 40 euro. Now, has widely assumed that 
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for future cost of the existing emission reduction measures and the condition of 

application, these assumptions to confirm the cost of those emissions reduction 

measures and cuts in emissions. The report also consider various technologies and 

potential of GHG emissions as a kind of supply, setting the global 2010, 2012 and 

2013 reduction scene as a kind of demand. According compare the demand situation, 

getting the target that control all kinds of GHG concentration to: 550ml/m
3
 (PPM); 

450 ml/m
3
 (PPM); 400 ml/m

3
 (PPM), these targets that needs to taken which 

reduction measures and the cost is shown in Figure 2, the aim is avoid the global 

average temperature increase more than 2 ℃. 

 

 

                      Figure 2 

From the research of McKinsey can be found, in 2030 scene, 75% reduction potential 

of GHG emission can be using the non-technical measures or the existing mature 

technology to realize, without developing new technology. In all technology and 

potential of emission reduction, the cost of almost 25% reduction potential is zero or 

negative in the whole technology lifecycle. But, in this study did not consider 

mastering of technology situation in different countries, technology transfer cost and 
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corresponding charge. However, at the macro level, in order to achieve 450 PPM 

reduction scene, need to control the cost of all reduction potential below 40 euro. So, 

that means in 2030 will spend 500 billion Euro/year for reduce GHG emissions, 

occupy 0.6% of estimate global GDP at that time. If use more expensive technology 

to achieve emissions reduction target, then the cost will reach 1.1 trillion Euro, 

occupy 1.4% of global GDP at that time [23]. For many developing countries, even if 

realize that basic hypothesis over 2 ℃, the indirect cost of emission reduction should 

be far greater than actual costs of technologies. Therefore, we should do 

comprehensive analysis, it means including technology development, transfer, and 

application. Then, we will get more practical reference value. 
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5. Energy’s current situation, constraints and opportunity of 

developing 

5.1. Key areas of technology: 

5.1.1 Renewable energy: 

5.1.1.1 Solar thermal power generation. 

China's solar thermal power generation had a long time of experiment, basically can 

achieve requirements for business operation, and at present the total installed capacity 

almost is 400 MW [24]. 

Since 1985, the Lutz Company which from Israel, successively built nine groove 

power generation in the California, the total capacity is 354 MW. With technology 

developed, the system efficiency from 11.5% improves to 13.6%; generating cost 

from 26 cents/kWh reduced to 12 cents/kWh. Because the technology progress and 

capacity increases, cost of and power generation has a significantly reduced: 1984, 

cost “I” power station (14 MW) is $ 5979per kW, cost of power generation is 26.5 

cents/kWh; in 1990, the power station VIII (80 MW), cost of installed in down to 

$ 3011/kWh, cost of power generation down to $8.9/ kWh. So in some areas which 

have plentiful solar, the solar thermal power plant can compete with conventional 

thermal plant on the level of economy. SWEPDI estimate to solar thermal power plant 

in Tibet which is introduced by Luz company, cost of power generation from solar 

thermal power plant and coal-fired power plant are 1.1 CNY/kWh, if not consider 

depreciation of equipment, only reckon in cost of operation and maintenance costs, 

the cost of power generation from solar thermal power plant is 0.1 CNY/kWh; and the 

cost of power generation from coal-fired power plant is 0.8 CNY/kWh.  

In 2006 the Australian government announced that they investment $420 million to  

build the installed capacity of 154 MW solar power plant, it will become the largest 

solar power plants of world, and it will began producing power at 2013. At present, 

the US, Sweden, Spain, Israel and other developed countries are increased research 
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and development intensity of solar power plant, generating cost will drop to CNY 

1perkWh, solar thermal power generation technology is already for the prior period of 

commercial application, and that looking to 2010 , "solar electricity" will down to 8 

cents/kWh. In 2007, China's first 70kW solar thermal power generation system, which 

is passed identification and inspection in Nanjing [25]. Expected at 2020, solar 

thermal power generation will be commercialization in developed countries, and 

gradually to developing countries. 

 

5.1.1.2 Solar photovoltaic power generation. 

After 1990, the world’s PV (photovoltaic) -modules have rapidly developing. The 

global average annual growth is more than 30%. In 2005, photovoltaic cells output is 

1.2 million kW, already accumulative total installed 6 million kW [26]. About 

industry, countries have been taken some measures to lower costs, such as expanding 

the scale increased automation, improve the technical level and expand the market. 

Then, people made great progress. Cell commercialization efficiency from 10%-13% 

increased to 13% to-15%. 

China’s PV-module production increase year by year and cost reduces unceasingly, if 

China expand the market in further, then the installed capacity will increasing year by 

year. By the end of 2005, the national total capacity of PV-power is 70000 kW, it is 

mainly supply for some residents who living in the remote area. 2002-2003, China 

implementation a project that name is "township electrification program", this project 

installed the PV-cells almost 19000 kW, it is better for popularize application of the 

PV-power, and PV-cells manufacturing. Besides the PV-power generation for remote 

areas, navigation, transportation and communication; The PV-power is already started 

project that building PV-power on roof combine electric grid. China has more than 10 

factories can produce PV-cells and be assembly plant, annual manufacturing capacity 

is more than 100 MW. But, China's PV-power industries there are still huge gaps 

between the developed countries. PV-cells production for the silicon materials mainly 

rely on imports, it is an important restriction with China developing PV-power [25] 

[26]. 
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In 2006, China’s solar modules price is $3.95/W, is $6-7/W, and generating cost is 

$0.25/W. Study for recently completed 8MW PV system, indicated that conversion 

rate of sunlight to electrical energy less than 15%, grid-tied price is 4-5 CNY/kWh 

[27]. Along with the market development and technological progress, the cost of PV 

system equipment and power generation has been reduced. The international 

production cost of PV-modules down to $5/W. By 2010, PV system down to $3/W, 

generating cost will down to $0.1 /kWh. 

 

5.1.1.3 Wind power. 

China's grid wind power from 1980 to developed, especially in the "15" period, wind 

power development is rapid, total installed capacity is 0.35 million kW in 2000, over 

2005 is 1.24 million kW, 2006 is 2.6 million kW, the 2000-2006 average annual 

growth rate is close to 40%, at the end of 2007 more than 5 million kW. China’s wind 

power installed capacity is the sixth of world in 2006. [28]. 

By 2006, total installed 3311 wind generator, installed capacity is 2.6 million kW, and 

more than 100 wind farms, including above MW class wind generator is 366, 

accounts for 11% of the total. Wind power has all over 16 provinces in China. 

Compare with accumulative total installed is 1.26 million kW in 2005, growing 105%. 

In 2006, estimated for wind power is 3.86 billion kWh which is on the electric grid, it 

is almost increased 2.2 billion kWh than 2005[28]. 

Road wind power has good progress in China after 2005, the wind generator 

manufacturing technology also be progressing rapidly. Due to the technical 

cooperation and independent development, at present China has 2000 kW unit was 

produced, 1500 MW unit from variable pitch can produced by own technology. 

Because localization and mass production, at present units of domestic costs have 

dropped to 6000 CNY/kW, it is reduced 10%-20% price than import unit. No think of 

other conditions, under the premise of can make the wind power cost to fall to 0.375 

CNY per kWh. If all realize localization of wind power generators, unit is expected to 

cost decrease 30%, so that the cost of wind power dropped to 0.332 CNY/kWh. 

Offshore wind farms also need to reduce generating cost (by the use of the new 
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technology and new material); at present the best sea wind farm scale is 120-150 

megawatts (MW). The investment in wind farms on the sea: the enlargement of 51%, 

electrical access system 19%, infrastructure 16%, other 14%. 

Denmark electric power company on sea wind power generating cost of the study 

show that, with the IEA standard, at the present technical level and 20 years design 

lifetime, generating cost estimates is $0.05 per KWH. If the lifetime is 25 years, cost 

also can reduce 9%. 

 

5.1.2 The coal power: 

5.1.2.1 The supercritical and ultra-supercritical power generation technology 

At present some developed countries, supercritical and ultra-supercritical units 

already been the leading units in the thermal power structure, it has an important 

position. In Japan, over 450 MW plant all used supercritical parameters. Since 1993 

has make the steam temperature increased to 556 ℃/593 ℃ and 593 ℃/593 ℃, 

that means this level of ultra-supercritical parameter has reached maturity stage [29]. 

In China, in recent years supercritical units and ultra-supercritical units development 

is rapid, supercritical units has been nationalization, ultra-supercritical units’ 

nationalization rate is more than 80%, due to those factors, China’s supercritical and 

ultra-supercritical units cost greatly lower than the international similar unit [30]. 

Now, there are 60% of world’s supercritical units and ultra supercritical units in China. 

By the end of 2007, China has more than 100 supercritical units, more than 10 

ultra-supercritical units [31]. According to the policy from NDRC, new coal power 

units’ basic requirements for supercritical units and ultra supercritical units [26]. 

According to China's existing supercritical units and ultra supercritical units of 

investment, the current investment is 3900-4300 CNY/kW [32], this is a low level of 

investment, in the long term, and we consider the cost can’t be more decreased. All of 

above information is shown that: supercritical units and ultra supercritical units in has 

been an entirely commercialization in China. 

 

5.1.2.2 IGCC, Poly-generation technology. 
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IGCC plants average scale is larger which is start to construction and into operation 

after 2008, they mainly has: the Italian Sulcis IGCC plant, that used Shell coal 

gasification technology, the power plant net output 450 MW; The American’s Meigs 

IGCC plant, that used Texaco coal gasification technology, it net output 630 MW, put 

into operation in 2010; American’s Mesaba IGCC power plant, that used E-gas coal 

gasification technology, it net output 530 MW power plant, put into operation in 2009; 

American’s Illinois Steelhead IGCC power plant, it net output 530 MW, put into 

operation in 2010. IGCC plants investment is diminishing, the international unit 

investment is $1000/kW, power net efficiency has more than 43%, and IGCC 

technology is following high efficiency, large-scale and commercial development. 

In recent years, China has entered into the expansion stage of IGCC plants rapid. For 

example, China’s Huaneng GreenGen first stage, 250 MW class IGCC demonstration 

project, is expected to put into operation in 2009, used technology SCGP, CO2 

separation, hydrogen production and fuel-cells separation and fuel-cells experiment 

system etc; China Huaneng GreenGen the second stage demonstration project 

300-400 MW class IGCC, is expected to put into operation in 2015; China’s Datang 

group company and China’s power investment group company also preparation 3-5 

units 300-400 MW class IGCC plants. In 2008, 3-4 unit started construction [31] [33] 

[34]. 

International has been established for more than ten IGCC plants, as technology 

advances, cost is gradually fall: 

 

 

 

Table 1． 

Time Type of 

IGCC 

system  

Initial 

temperature 

of Fuel 

turbine 

IGCC  IGCC thermal 

efficiency 

(LHV)per% 

Equipment investment cost 

(dollarperkW) 
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The early 1990 s 

Conventional 

PC unit 

 36-37   1200 

Conventional 

IGCC low 

temperature 

purification，

independent air 

separation units 

1260   

（F type） 

   38-42   1400-1600 

 

The mid 1990 s 

 

LTP，Overall air 

separation unit 

1260   

（F type） 

 

43-46 

 

1350-1550 

 

high -temperature - 

purification 

1260   

（F type） 

45-48 1180-1380 

 

The late 1990 s 

 

high -temperature – 

purification， 

Overall air 

separation unit 

1370 

（G type，

H type） 

 

46-50 

 

 

1130 

2006 high -temperature – 

purification， 

Overall air 

separation unit 

  950 

 

Now, China has supercritical units and ultra supercritical units of rapid development, 

from the development of the technology for IGCC to provide a good foundation. 

According to China's current of IGCC project has some initial cost of feasibility 

analysis, these lit the cost of construction in 7000-8000 CNY/kW. Then, expected 

investments of IGCC plants can be down to 6800 CNY/kW when China has mature 

technology. 
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5.1.3 Natural gas power generation. 

Because of the market, the gas turbine technology which is based on natural gas and 

petroleum, that had fast-developing in the past 20 years. The typical product which is 

in ABB first at 1994: as GT24/26 gas turbine is theme of the combined cycle system, 

power generation efficiency is 58.5% [44]. Then, the GE and SIEMENS also have 

rolled out that efficiency close to 60% of the combined cycle system. 

In China, we used “market for technology policy” to realize the gas turbine equipment 

localization and domestic gas turbine technology achieved good results. After two 

open tender, China got 41 gas-turbine generating set, (in 18 power plants). After 2000, 

the electric grid and with the national power grid "west-east gas transmission project," 

in Zhejiang provinces of the three power plant construction seven sets of STAG 109 

FA gas-steam combined cycle power generation units. STAG 109 FA single shaft 

combined cycle power plant, in burning natural gas, ISO conditions power output for 

395.5 MW, thermal efficiency is 56.68%. And, China has a few sets 9 F grade units 

already in the 2006 grid generation, including Hangzhou ban Shanhuadian power 

generation Co., LTD., Jiangsu Huadian at pavilion and Qishuyanfa electric power 

generation Co., LTD. And its proportion of investment from combined cycle gas 

turbine is far lower than the cost of the steam turbine power plant. For example, high 

power gas turbine power plant investment fee is $200-300/kWh, combined cycle 

power station for 500-600 dollars/kWh; but, of 600 MW coal-fired units of the 

supercritical parameters unit cost of $1100/kWh. China recently construction of a 

combined cycle power plant of investment in 3100-3200 CNY/kWh, if technology 

localization, cost can also drop 10% [35]. In the Netherlands, gas combined cycle 

power station of power generation for 3 cents/kWh, and coal-fired steam turbine 

power plant for the average cost of 4.5 cents per kWh [36]. 

. 

 

5.1.4Nuclear power 

At present, there are 438 commercial reactor is running of the world, providing almost 
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16% of the total electric power. In recent years, international will building the third 

generation of nuclear power plants. China can follow the technical standard about 

international third generation of nuclear power plants. In 2020, China will have the 

batch with international construction on the technical standard of the third generation 

of PWR nuclear power plant. Development adopt independent development, the 

introduction of technology, and strengthening international cooperation, make the 

power station become fast reactor power station scale before the development of main 

type [37]. China's "836 project" developed two reactors: China atomic energy science 

research institute of China for experimental fast reactor. The main advantages of fast 

neutron reactor is can greatly improve the utilization rate of uranium resources, from 

the current 1% of the light-water increased to 60% -70%; Tsinghua university nuclear 

technology design and research institute for the 10 MW gas-cooled high temperature 

test reactor. High-temperature gas-cooled reactor is safe and good to power generation, 

high efficiency, and wide application advantages. In 2007, China had build 200MW 

class of High Temperature Reactor. First stage project in Shandong started in 2009. 

The fourth generation of nuclear power, the priority of development of 6 new nuclear 

power types (3 kind is fast reactor), thus it can be seen by hot pile of power station to 

fast reactor power station excessive situation. China has started to fast reactor 

technology research and development, in China "863 project", with the support of the 

Chinese test fast reactor is stepping up construction, is due in the "eleventh five-year 

plan" period can be built and put into operation. In addition, should speed up the 

development of large fast reactor power station, built in 2020 in the fight for middle 

scale prototype fast reactor power plant, and has the ability of the fuel cycle, in 2025 

building large-scale fast reactor power station [38]. 

 

5.2 Development constraints and opportunity 

5.2.1 The renewable energy is increase rapidly 

Due to the attention of the countries, and recent years to modern renewable energy 
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technology had been substantial development. Renewable energy is expected to in the 

coming more than natural gas; become that in the second power source. At present, 

most of the renewable energy costs are high, but as technology mature and scaled up;  

fossil fuel prices be higher and government policy support; the renewable energy will 

rapid growth, predict that from 2006-2030 average annual growth rate is 7.2%, the 

proportion of electricity from 1% growth to 4% [38]. Due to the scale of the 

renewable energy still small, so in the short term, it can’t content with the energy 

demand.  

 

5.2.2 The age of cheap oil will ending: 

From 1980, when sharp declines in the prices of oil, the price of crude oil has 

remained at a lower level in the past 20 years. Since 2000, the oil prices began to rise; 

in 2008, once-roaring to $147/barrel, immediately after the fall back. This time of oil 

price growth is not oil supply capacity getting problems. As technology advances, 

higher reserves and increase the input, so oil reserves are still having potential, expect 

in 2030 oil still accounts for 30% of world energy consumption. Therefore, the oil still 

important of would that will remain quite a long time. But in the next 20 years or 

longer time, oil production will not be at the highest level [38] [39]. 

World oil resources are limited; at certain times, oil production will begin to fall. As 

early as in 1956, the US geologists Hubbert proposed "peak oil" theory that means 

when oil-mining be maximum, oil production will be reduced, after that, oil prices 

will rise [40]. In 1998, the article thinks: the world oil production will be routine 

production may s peak, oil production in 2010 started to decline, crude oil prices will 

then rise. They further points out, crude oil production reached a peak that is produced 

when the supply of will not be temporary, prices will violent growth [40]. If based on 

this theory, estimates that the era of cheap oil may for 10 years, 2020 years later in the 

end. Then, although one of the oil field production is speeding up the decreasing, but 

the global oil and gas resources are not shortage, estimates that eventually recoverable 

conventional oil resources in the 3.5 trillion barrels, and currently the only about 

one-third of about 1.1 trillion barrels were development and utilization. In addition, 
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the IEA predicted member states to import crude oil prices in an average $100/barrel, 

by 2030 more than $120 /barrel [38]. 

 

5.2.3 Status of Natural gas is increasing in the energy consumption. 

After 1985, proportion of natural gas in world energy supplies is rapid growth. Future 

global natural gas demand will remain almost 1.8% growth rate; in 2030, will occupy 

22% of total energy consumption. Natural gas consumption is growth, mostly from 

power industry. Expected in 2006-2030, natural gas production growth in the world is 

46% from the Middle East, and the rest provided by mainly Africa and Russia, the 

output will increase more than doubled, reach to a trillion cubic meters [38]. If natural 

gas production is down, many areas will be more dependent on coal. 

At present, the natural gas reserves growth be optimistic than oil. Since the 1980, 

world surplus natural gas reserves increased 100%, and the found volume lager than 

total amount of the production. Now, the rest of the gas reserves totaling 18 billion 

cubic meters, equivalent to the current production continue to produce 60 years. By 

now estimates, different areas of the world will be increased the reserves of the use 

fixed number of year extend until 200 or more, and natural gas infrastructure and 

future pierced the hydrogen economy is a rare hair connected to the []. With gas 

power generation technology (such as natural gas combined cycle) and related 

technology rapid development of natural gas, application scope increasingly wide. If 

natural gas production liquid fuel technology, natural gas and fuel cell vehicle 

technology commercialization and scale of technology can as soon as possible, so the 

gas will be transportation fuel relay when under the oil an important source. Therefore, 

natural gas is heavily favored in the 21 century, the part of the major global energy 

alternative oil, to improve the energy structure; meet the energy demand and 

environmental protection play an important or so. 

 

5.2.4 Coal is still the main part. 

Coal is the main part of the world, because it as power and raw material for electricity, 

cement, steel and chemical industrial. The next 20 years, the demand for coal with an 
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average annual growth rate will be 2%, its share will also rose to 26% in 2006 from 

29% in 2030, 85% of total consumption growth, is still the second big energy and 

some time, is expected to coal consumption growth is mainly from China and India's 

power industry, including China's coal consumption growth will account for 

two-thirds of the total consumption growth [38]. 

Although coal has rich resources, and easy to development, low cost advantage; But 

the transport inconvenience, use efficiency is low, the pollution emissions big 

weakness, etc. Therefore, the use of coal will be more and more restrictions, so the 

way to improve the efficiency of coal using technology, cost reduction and reducing 

emissions. This year to clean coal technology got great development, such as: foreign 

circulating fluidized bed, pressure fluidized bed technology is more mature. 

Especially Integrated Gasification Combined-Cycle and the all-round development of 

the system, though in demonstration phase, but it shows very strong potential market 

competitiveness, if CCS and hydrogen and unifies, there is also hope to develop a way 

of efficient and clean coal. China this year is for energy conservation and emission 

reduction policies made supercritical and ultra supercritical units increased the 

number of, if clean coal technology in China to further promotion of coal-based the 

energy structure, the serious environment pollution and climate change will have 

important meaning, and it is on global climate protection of important contribution. 

 

5.2.5 The nuclear power industry is limited. 

Although, the nuclear power in the past 20 years has more than 10% of the annual 

growth rate, and in CO2 emissions reduction advantages. But for now, from natural 

gas, renewable energy and even clean coal technology market competition; For 

nuclear power station of the economy, safety operation and the worries of nuclear 

waste treatment; Seriously limits the development of nuclear power. In 2008, the 

world has 438 nuclear power plants in operation, 44 under construction; five were 

shut down for a long time [41]. Expected in 2030, energy demands for nuclear power 

from 2006 the proportion of the 6% to 5%, the proportion of electricity also dropped 

from 15% to 100% [41]. Except for a few countries, such as China, the overall 
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situation in nuclear power atrophy. 

If the vendors of national nuclear power generation want rapid economic growth, they 

find the Asian countries for their potential power market with life and for the nuclear 

power industry. China's huge nuclear power plants are more to their very interested. 

This from the incident can reflect: in 1998 the United States a few big nuclear reactor 

vendors (general electric and Westinghouse, etc) spares no expense in Washington 

lobbying the United States government and the congress to lift the ban on China's 

export nuclear technology 

And these countries have mostly independent development of nuclear technology and 

equipment long-term plan, and the ability to around the development direction of 

nuclear power technology. 

The management of nuclear power plant in developed countries have not yet solved, 

there are some accidents because of management and service (Japan Fukushima 

events) reports. Occurred in 1986 at the Chernobyl plant in the explosion is still in 

effect. Just as the nuclear waste disposal, long half-life of nuclear waste has not found 

the ultimate way to handle properly, and as a result of the accumulation of waste and 

more and more difficult, become a danger to the underlying causes of the biosphere. 

Germany also declared that will gradually closed nuclear power plant. At present 

China has built and nuclear power plant construction, because the selected reactor 

various types and different regional conditions, and give the future management bring 

many hidden problems. In short, if China's massive development nuclear power, will 

face economic risk, the risk of resources, management and environmental safety risk 

[42]. 
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5.3 In china 

China is a developing country which has entered medium-term industrialization stage, 

China should following objective laws about stages of industrial development, and 

borrow from the experiences of developed countries to innovation. Observed the 

industrialization history, the industrial system will have some development processes: 

light industry, heavy industry, high-tech industry and post-industrialization. The 

industrial structure escalated, now China is heavy industry development, any one 

stage is insuperable [26]. So, the improvement of energy structure should be step by 

step. There are some factor is needed to consider for developing: 

   

China has 1.4 billion populations, close to a quarter of the world. China’s natural 

conditions has congenital deficiency, from the climate, such as the percentage about 

arid and semiarid area is 52% of the total land area; From ecological status, The 

inclemency of weather in the Qinghai-Tibet Plateau with anoxic atmosphere that has 

240 square kilometers; 90 square kilometers is the al-Harrah; 64 square kilometers is 

the loess plateau; those ecological system is very vulnerable. These areas will 

susceptible to the effects of climate change, so the development cost is higher and 

productivity is lower, the poorly designed building will cause the destruction of 

ecological balance. In addition, it is estimated that China’s population will peak in 

2030-2040 to 1.5 billion, the population growth will still last for about 10 years; 

Along with the increased population and per capita income, the per-capita energy 

consumption keep growing; an aging population increased; industrialization is 

imbalance between regions. These factors will causes more problems in China’s 

resources, energy and environment. 

 

Maintaining rapid economic growth and environmental protection is a challenge for 

China in the next 10 to 20 years. Since the 1978 started “reform and opening-up”, 

China has quickly out of poverty, and improved People's living standards; but, at the 

same time, environmental degradation had drawn attention for the environmental 
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protection department, power department, energy companies and government. 

However, energy use scale continues to expand, especially coal consumption, those 

were impact of environment. 

Because China’s 2007 coal production has more than 2.5 billion tons, it is occupy 

70.4% of total primary energy consumption. We should know the situation about 

fossil-fuel consumption of world, and China more dependent on coal than other 

countries. We consider that for a long time hard to change in China, this difference 

shown in table 1. 

Table 2. (source: BP,2008; UN,2008; IMF.2008) 

 

Energy supply and demand varieties’ problem, with enter into the medium-term 

industrialization and people's income rises. In next 20 to 40 years, China's clean 

energy demand is growing rapidly, and the corresponding is high quality energy 

Country &  

Region 

Total 

consumption 

(billion tons 

of standard 

coal) 

Proportio

n of the 

world 

(%) 

Coal 

(%) 

Oil 

(%) 

Natural 

gas (%) 

Hydro 

power 

(%) 

Nucle

ar 

power 

(%) 

1kgce

perpe

r 

capita 

GDP 

consumpti

on  

U.S. 33.72 21.3 24.3 39.9 25.2 2.4 8.l 1120

4 

244 

China 26.62 16.8 70.4 19.7 3.3 5.9 0.8 1992 811 

EU-27 24.92 15.7 18.2 40.3 24.9 4.4 12.1 4994 148 

Russia 9.86 6.2 13.4 18.2 57 5.9 5.2 6971 764 

Japan 7.39 6.2 24.2 44.2 15.7 3.7 1.2 5798 169 

India 5.78 3.6 51.4 31.8 9 6.8 1 511 526 

Canada 4.6 2.9 9.4 31.8 26.3 25.9 6.6 1388

5 

321 

Korea 3.34 2.1 25.5 46 14.2 0.5 13.8 7027 349 

Brazil 3.1 2 6.3 44.5 9.1 38.8 1.3 1615 236 
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undersupply, the energy production based on coal. Coal as the main energy, not only 

affect the processes of production and technology, and also cause severe 

environmental pollution. Coal-based energy is one of problems in China's energy 

strategy; this means that China will pay more cost to change the energy structure. 

 

 

Regional structural problems, especially energy shortage in the southeast coastal area, 

and the rural commodity energy undersupply. China’s coal distribution is also very 

imbalance, most of the high quality coal output in north，such as Shanxi province and 

Inner Mongolia. Every year, a lot of coal transportation to the East and South, and 

some without screening of them, which means the inactive ingredient is almost more 

than 20% of coal. The coastal areas and southeastern is the most rapidly growing 

economic region of China, and energy demand are large and growing. But the lack of 

local coal and local coal is poorer quality; these provinces most far away from energy 

producing area. Transportation cost is higher whether the northerly coal and 

southwest hydropower. But import coal, oil and natural gas are expensive. Then, the 

contradiction of energy supply and demand becomes more serious. In China's rural 

areas used traditional biomass energy, only buy some coal in winter. 

Pollution problem, in table 1, we can see China's coal consumption accounts for 

70.4% of total consumption. Coal will discharge many pollutants, such as CO2, Smoke 

and SO2. Those pollutants not only increase GHG emission and cause acid rain; 

Rapid growth of vehicles, also need more fuel, and automobile exhaust is also 

changed the air quality. In 2007, China's CO2 emission is NO.1 of world, although 

trade structure and population cause quick increasing of energy consumption, but the 

China’s energy structure didn’t have strategic adjustment. So in the short term, 

baddish energy structure will be sustained which is the above-mentioned, and will 

produce more and more GHG emission. 
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Table 3. (source: BIOONEWS) 

  Country 2008 

CO2 

emission   

(mil 

tones) 

2008 

Metric 

tons 

CO2of 

per 

capita   

2009 

CO2 

emission   

(mil 

tones) 

2009 

Metric 

tons 

CO2of 

per 

capita  

1 China 6803.92 5.3 7710.5 5.2 

2 US 5833.13 17.5 5424.53 17.3 

3 India 1473.73 1.4 1602.12 1.3 

4 Russia 1698.38 12.1 1572.07 11.9 

5 Japan 1215.48 9.5 1097.96 9.3 

6 Germany 823.07 9.6 765.56 9.4 

7 Canada 598.46 7.8 540.97 7.7 

8 Korea, 

South 

521.77 8.6 528.13 8.5 

9 Iran 510.61 5.8 527.18 5.7 

10 UK 563.88 8.5 519.94 8.3 

 

From the future development, a long time in the future energy consumption will 

continues to rise, but can't change the energy structure in the short term. If according 

the existing technical condition to modern life level, per capita energy consumption 

will need at least 3-4 tons equivalent coal, so China's energy consumption in 2050 

will reach 4.5-6 billion tons equivalent coal. China should increasing coal output, it 

will lead to the above problems are more prominent, more serious impact of 

environment. So, the transformation of energy structure is an arduous task. 
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6. China's target and strategy： 

6.1 Improving energy efficiency  

Improving energy efficiency is the most important and effective way to face climate 

change in China. About 70% of the energy production from coal in China, so we have 

many chance use some technology in how to using coal more efficiency and clean. If 

we can solve the technology with crystallization coal in economic field, that will be 

very important with China reducing their CO2 emission. From the historical 

experience, in this world we never have a country depend on new energy and 

renewable energy to complete their industrialization. Therefore, we must take some 

feasible measures to increase the fossil energy efficiency. With the present situation 

of our country's energy efficiency is very low when we using fossil fuel energy, the 

energy consumption strength higher than the average level in the world, this is the 

bottleneck with our economic development. Industrial department energy 

consumption in China's energy consumption accounts for about 70%, and the mainly 

energy they use is coal; it is the main department need to improve the energy 

efficiency. At present, we should concentrate on industrial energy conservation and 

emission reductions; control the speed of building and traffic's growth. In addition to 

using the law and administrative means, still should through the price, emissions 

trading, voluntary agreement, energy service companies, such as the means of based 

on the market, the long-term mechanism of formation of energy saving and emission 

reduction. 

 

6.2 Optimize energy use method, improve energy efficiency. 

We have some unreasonable problems with our country's energy development and 

utilization. Such as energy, substance conservation and efficiency of conversion 

factors such as not enough, coal conversion efficiency is low, after many transformed 

into energy it should be lower than the beginning. At same time we use cheap 

gasoline transport sand or turned with long distance, In coking plant layout principle 

power plants or steel mills facilities, a large number of high temperature heat is 
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wasted. So, we need to use some way which more scientific to choose the 

construction project is very important. 

The coking conversion efficiency is 85% when we using coal. Such as coke oven gas 

contains 50%-70% hydrogen can be recycled, SO2 can also do recycling to be raw 

material. In China, a lot of useful emissions are directly emitting to air. It has become 

an important part of the air pollution. Therefore, is very important to optimize energy 

utilization ways and the energy conservation and emission reduction technology in the 

future. For instance, support the CHP plant. 

For utilization new energy resources and renewable energy, we need solve some thing 

right now. Improve the solar, wind, geothermal, such as biological equipment 

technical equipment, reduce the production cost. Research crops production liquid 

fuel project, and such as food produce ethanol.  

 

 

6.3 Optimize energy structure, and energetically develop using new 

energy and renewable energy 

The energy structure change are need time, in a long period, there may not be 

disruptive change. Earth energy mainly from the sun, and the sun input energy is 

constant. People had development and utilization of fossil energy today, mainly from 

the period of the formation of the earth's history. When people exploitation and 

utilization of fossil energy, it means at same time they emitting CO2 into the 

atmosphere which include these animal absorption of CO2 emissions in the ancient, 

bring the earth warming problem. So we should change the energy structure and 

improve energy efficiency at same time, and improvement of the coal and other fossil 

energy efficiency in priority position. In a long time of the future, we should be make 

attention with how to make coal cleaner. We should using more low carbon 

technology, energy saving technology and emission reduction technology and 

gradually reduce industrial production are excessive dependence on fossil fuels. 

On the whole of the system, coal consumption structure in the share will step down in 

the future, oil consumption in the ratio of energy consumption will remain in 20%, 

Natural gas, hydro electricity, nuclear power, other new energy and renewable energy 
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share will be growth, Especially some renewable energy are not from hydro power. 

Efforts to improve the overall efficiency of existing energy system, contain fossil 

energy consumption increase; Limit and eliminate high carbon industry and products, 

developing low carbon industry and products. Natural gas like a "excessive fuel".  

   In established "renewable energy long-term development" and to 2020 renewable 

energy accounted for 15% of energy consumption on the basis of the goal, China 

should continue to improve the renewable energy incentive system, enhance the 

development of renewable energy investment, promote energy supply varieties of 

renewable energy in the great-leap-forward development. Reduce the renewable 

energy development and utilization of cost, make renewable energy competitive, is 

China's renewable energy obtains the market competitiveness of the key. Therefore, 

increasing investment, to speed up the development of advanced technology and 

equipment, the development and utilization of solar energy, wind energy and other 

renewable energy, the proportion of consumption, and carry out the fourth generation 

of nuclear technology research and development, should become the important 

measures to meet future energy, is also the future control greenhouse gas emissions 

and meet our country's energy needs, energy security, the important measures. 

 

 

6.4 To study and solve the problems of energy development and 

utilization 

1. China should to solve problems with coal spontaneous combustion. Hundreds of 

Chinese coals mine are spontaneous combustion some have been burning for 

hundreds of years. Every year that will waste one hundred million tons of coal, and 

also increased CO2 emissions. It's very hard to Put out the fire underground, because 

underground heat dispersion slowly, if some air enter to coal mine the spontaneous 

combustion will be continued, and finally burst fire.  

2. Development and utilization with coal bed methane. While the high quality energy 

like oil and natural gas energy will be gradually replace coal, but coal will still 

accounts for about 66% of total energy consumption. Thus lead to China's coal carbon 

intensity is higher than other, and we need cost much money to reduce carbon 
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emissions per unit of GDP. On the other hand, China are very rich with content of 

coal bed methane. Methane is the chief culprit of coal mine explosion. The main 

components of coal bed methane is methane, in the past we direct emit it to 

atmosphere, increased the atmospheric concentration of greenhouse gases; If we can 

use some better coal clean energy, so the methane became a good energy which we 

can use in the future. 

3. Development with liquefied natural gas. Natural gas is a kind of the clean energy, 

The proved reserves and production with natural gas in China are increasing rapidly. 

The natural gas market is not a free market; it is restricted to the management system 

of construction. Liquefied natural gas (LNG) can break through this restriction. This 

will make developing countries can enter the natural gas market. In addition, a gas 

manufacturing technology can further reduce cost to use natural gas transfer to oil, 

because it can avoid the receiving end of liquefied natural gas (LNG) equipment 

investment. 

4. China will start development of the high radioactive waste treatment and disposal 

research with international cooperation. Use of nuclear energy can effectively reduce 

greenhouse gas emissions, but widely used we still have a lot of difficulties, one of 

which is the how to manage with radioactive waste. The existing technology can 

guarantee the safety of nuclear waste storage in ten thousand years, but must be stored 

in geologic which very stable. Some states do not allow store nuclear waste in local 

place, the main worry is about the security; so, the place who accept to store the 

nuclear waste must be get some fee from the country that make the waste. 
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Conclusion 

If China to achieve the sustainable development of energy and “Low Carbon 

Economy”. We think the priority for the following four aspects： 

 

(1) Combine with the current national strategy of energy conservation and emission 

reduction, and according to the low industrial production and terminal efficiency, 

traffic development and the energy needs in construction sector, Chinese government 

started to manage energy efficiency in high energy consumption industry, eliminated 

backward production capacity, and made strict requirements for energy efficiency of 

the new project. 

 

(2) Based on the reason that the fossil fuels, especially coal, play an important role in 

the China’s energy structure and energy security at present and in the future, this 

paper suggests that to take priority of the coal gasification technology deployment 

(developing of the Poly-generation technology system and IGCC) commercialized, 

and use clean coal.  

 

(3) Renewable energy is very important to China, every year we built many new 

renewable energy project and make old renewable energy project more efficiency. 

Because china is a very big country and we have different kind of geography 

environment, so we can develop different kind of renewable energy in China.  

 

(4) We have enormous potential to develop in carbon sink, including farmland, grass, 

forests, water ecological system in natural carbon.  

 

Hope that China's energy development will better, realize the energy sustainable 

development, can meet China's vast countryside energy demand, and establish a better 

ecological environment 
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Technology Efficiency Steam 

Pressure/Temperature 

Typical Emissions 

Ultra-supercritical 39% 24.1Mpa and 

above/593℃ 

SO2        0.408kg /MWh 

NOX       0.285kg/MWh 

PM-10    0.06kg/MWh 

Hg    29.93*10
-6

/MWh 

CO2       0.96T/MWh 

Supercritical 37% 22.1Mpa and above/ 

538℃-565℃ 

SO2        0.431kg/MWh 

NOX       0.304kg/MWh 

PM-10   0.066kg/MWh 

Hg    29.93*10
-6

/MWh 

CO2       1.02T/MWh 

Subcritical 35% 16.5Mpa and 

above/538℃-565℃  

SO2        0.444kg /MWh 

NOX       0.309kg /MWh 

PM-10   0.068kg/MWh 

Hg    29.93*10
-6

/MWh 

CO2       1.04T/MWh 

 

 


