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Abstract 

China is the second largest emitter of greenhouse gases (GHG) in the world. Since 

68% of its primary energy is from coal, China’s average energy intensity is 7.5 times 

higher than the EU and 4.3 times higher than the US (EU, 2003). Therefore, 

introducing advanced clean technologies and management to China represents 

opportunities for Annex I countries to obtain low-cost CERs through CDM projects, 

and access to one of the largest energy conservation markets in the world.  

 

The Chinese government considers that the introduction of CDM projects can bring 

advanced energy technologies and foreign investment to China, thereby helping 

China’s sustainable development. As energy efficiency is generally low and carbon 

intensity is high in both China’s energy supply and demand sectors, numerous 

options exist for cost-effective energy conservation and GHG mitigation with CDM.  

 

This study has focused on the following areas: 

 China’s energy development strategy and climate change, how to make CDM 

work for sustainable development in China?  

 CDM projects in China: policies assessment and recommendations for 

improvement.  

 Energy efficiency CDM projects and renewable CDM projects in China: case 

studies 

 

Firstly, this thesis reviewed the current CDM developments in China, attentions were 

given to the renewable energy, energy efficiency and methane capture project 

opportunities in China.  
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Secondly, this study introduced China’s current policy on CDM implementation, and 

reviewed its permission requirements, institutional arrangements and project 

procedures. Based on the observations, this study analyzed the current problems and 

pointed out the shortfalls of the existing Chinese CDM policies and institutional 

settings. Options to remove these barriers were given as recommendations.  This 

thesis also looked at the problem of that CDM was designed to have double 

dividends, to reduce the compliance cost of the Annex I countries and to contribute 

to sustainable development in Non Annex I Parties, but in reality, CDM has caused 

concerns about whether it could really support sustainable development in host 

countries.  This study analyzed the reasons underpin this problem.  

 

Thirdly, based on the analysis made on energy efficiency and renewable CDM 

project development in China, case study was given on China’s landfill gas to energy 

project. This study analyzed the perspective of GHG mitigation through landfill gas 

capture and utilization in China, its opportunities and challenges. Moreover, this 

study demonstrated how CDM can add value to landfill gas-to-energy projects in 

China. 

 

Language: English 

 

Keywords: Climate change, Clean development mechanism, CDM, CO2, Green House 

Gas, GHG, landfill gas, sustainable development, China 
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Summary 

This thesis is a summary of research findings of the project of “Climate Change 

Mitigation through CDM:  Policy, Technology and Market Impacts for the Sweden – 

China Case” supported by Swedish Energy Agency(STEM). The overall goal of the 

project is to address the complex interrelationship among energy, environment and 

climate change policies, and study CDM’s impacts on technology transfer, 

governmental policies, economic development and social development in China and 

Sweden.  

 

China’s policy is embedded with characteristics of non-transparency, lacking of 

communication, slow in response, language barriers, low awareness from the 

industry etc. This study gives a comprehensive point of view for stakeholders to 

understand China’s government’s decision on CDM, and understand the causes. 

 

This thesis aims to address this issue by examining the major CDM project 

opportunities in China, and the ways the Chinese government to deal with low-cost, 

non-priority CDM projects, and how a system for application, approval and 

implementation of CDM projects is to be set up in China and what roles the main 

institutional actors are going to play in the system. 

 

The opportunities and risks of developing CDM projects in China are key questions 

being asked by international community, this study aims to provide a real-case 

illustration on the issues associated with developing CDM projects in china. 

 

This thesis also aims to analyze how CDM can facilitate clean technology transfer 

between developed countries and China, as technology transfer is a very complex 
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issue, this study intends to draw some lessons and experiences from the existing 

CDM projects in China, and lay a solid foundation for future study in this field. 

 

This thesis is based on 5 technical papers and 1 report produced with the support of 

the STEM project, 5 papers are appended to this thesis. The thesis is structured as 

follows: 

 

Chapter 2 briefly introduces the background and objective of this thesis. A 

description is given on the objectives and activities of the STEM project, as well as 

individual study plan of Lei Zeng, progress of study, and objective of this thesis as a 

result of the study. 

  

Chapter 3 gives a brief background introduction on China’s GHG emissions based on 

its current energy supply and demand situation, then it concentrates on CDM project 

opportunities in China, focusing on 3 fields: the renewable energy, energy efficiency 

and methane capture. The current status of CDM project development is reviewed on 

the 3 sectors, and attempts are made for the estimation and prediction of future 

potential of Certified Emission Reduction (CERs) generations in the 3 sectors.  

 

Chapter 4 reviews China’s position in Kyoto Protocol, and Chinese government’s 

policy towards climate change and CDM, and studies the pros and cons of china’s 

current CDM administration, legislation, institutional settings, economic and social 

impacts, and examined the co-relationship of CDM and sustainable development in 

China, recommendations are given on the host country national authority to remove 

the policy and market barriers.  

 

Chapter 5 selects one type of CDM project, landfill gas to energy project, as cases to 

analyze the impact of CDM on renewable energy projects, and based on the case 
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study, key success factors  are identified for successful development of CDM 

projects. 

 

Chapters 6 to 7 make a summary of key findings of this study, and discusses the 

methods and assumptions used in this study and their impacts to the findings. 

Suggestions are given on future studies. 
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Sammanfattning 

Avhandlingen är en sammanfattning av mina forskningsresultat inom projektet 

“Climate Change Mitigation through CDM: Policy, Technology and Market Impacts 

for the Sweden – China Case” finansierat av Energimyndigheten. Projektets 

översiktliga mål är att analysera de komplexa sammanband som finns inom de 

energi-, miljö- och klimatpolitiska områdena och att samtidigt studera hur 

mekanismen för ren utveckling (CDM) påverkar tekniköverföringen, den politiska 

agendan samt den ekonomiska och sociala utvecklingen i Kina och Sverige. 

 

Kinas politiska agenda är starkt påverkad av låg transparens, 

kommunikationsbrister, långsamma reaktioner, språkbarriärer, låg medvetandegrad 

inom industrin etc. Denna avhandling ger omfattande synpunkter för att bidra till en 

förståelse av den kinesiska regeringens beslut om CDM och bakgrunden till dem. 

 

Avhandlingens mål är att angripa dessa frågor genom att analysera de huvudsakliga 

möjligheterna att utnyttja CDM i Kina, hur den kinesiska regeringen förhåller sig till 

lågkostnads och lågprioriterade CDM projekt, hur ett system för ansökan, 

godkännande och realisering av CDM projekt kan etableras i Kina samt vilka roller 

de huvudsakliga institutionella aktörerna kommer att spela inom detta system. 

 

De möjligheter och risker som finns i att genomföra CDM projekt i Kina är 

huvudfrågor som ställs av internationella aktörer. Denna avhandling har som mål att 

tillhandahålla exempel på hur dessa aspekter förhåller sig till genomförande av CDM 

projekt i Kina genom verkliga fallstudier. 
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Avhandlingen analyserar även hur CDM kan bidra till miljötekniköverföring mellan 

utvecklade länder och Kina. Då tekniköverföring är en komplex fråga avser 

avhandlingen att belysa erfarenheter från existerande CDM projekt i Kina och att 

därigenom lägga en stabil grund för fortsatta studier inom området. 

 

Avhandlingen är baserad på fem (5) tekniska artiklar och en (1) rapport som 

möjliggjordes tack vare finansiering från Energimyndigheten – fem artiklar är 

inkluderade i avhandlingen. Strukturen på avhandlingen är som följer: 

 

Kapitel 2 introducerar kortfattat bakgrunden och målet med avhandlingen. 

Dessutom beskrivs målet och arbetet inom Energimyndighetsprojektet, den 

individuella studieplanen för Lei Zeng, framstegen i studien och målet för 

avhandlingen som ett resultat av studien. 

 

Kapitel 3 ger en kortfattad introduktion till Kinas växthusgasemissioner baserat på 

den nuvarande energiförsörjningen i Kina. Fokusen ligger på tre områden: förnybar 

energi, energieffektivisering och metaninfångning. Den nuvarande statusen av CDM 

projektutveckling är analyserad med avseende på dessa tre områden och en ansats är 

gjord för att värdera och förutsäga den framtida potentialen för att generera 

certifierade utsläppsminskningar (CERs) inom dessa områden. 

 

Kapitel 4 ger en översikt av Kinas ställning inom Kyoto Protokollet och den kinesiska 

regeringens klimat- och CDM politik. Detta inkluderar en studie av för- och 

nackdelar av Kinas nuvarande CDM administration, lagstiftning, institutionella miljö 

samt ekonomiska och sociala påverkan. Sambandet mellan CDM och en hållbar 

utveckling i Kina analyseras och rekommendationer för att undanröja politiska och 

marknadrelaterade hinder ges till värdlandets nationella CDM myndighet. 
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Kapitel 5 väljer ut en typ av CDM projekt, deponigas för energiproduktion, som en 

fallstudie för att analysera påverkan av CDM på projekt som inkluderar förnybar 

energi. Baserat på fallstudien identifieras nyckelfaktorer för en framgångsrikt 

utveckla CDM projekt. 

 

Kapitel 6-7 summerar de huvudsakliga slutsatserna av studien och diskuterar de 

metoder och antaganden som använts med avseende på deras påverkan på 

resultaten. Här ges även förslag på framtida studier. 
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1. Introduction 

1.1 Background  

With strong and sustained economic growth, China has now become one of the 

world's top energy-consuming nations, second only to the United States.  While per 

capita consumption of energy is currently much lower than that of the U.S., China's 

total energy budget is expected to increase dramatically.   Over the next twenty years 

the Chinese economy is forecasted to grow at an annual average rate of 

approximately 7%, an example is that the first half year of 2006 witnessed a growth 

of 10.9% GDP in China’s economy. Without further increasing efforts to promote 

energy efficiency, China will surpass the United States and become the largest 

energy-consuming nation in the world.  Increased energy consumption will lead to 

more greenhouse gas emissions having serious impact on the global environment.  

 

Given China's abundance of coal and its relatively low endowments of other fossil 

fuels, government energy planners expect that coal will remain predominant in 

China's energy mix well into the 2020s. This situation has special implications for 

global greenhouse gas emissions, because coal is mostly pure carbon and produces 

more CO2 per unit energy than other fossil fuels.  The vast scale of China’s projected 

future GHG emissions and the predominance of coal in its energy mix, both point to 

the clearly global significance of China’s role in fighting global warming.  
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Climate change could potentially have major impacts on China; and, conversely, 

China's greenhouse gas emissions could have major implications for the world's 

climate. Given its many different climates and ecosystems, China could suffer a wide 

range of varying impacts due to climate change. The nation is already burdened with 

a range of climate and natural disaster-related problems that could be exacerbated by 

climate change. These problems include droughts, floods, and coastal inundation 

from storm surges. Also of great concern are the potential negative impacts of 

climate change on agriculture, which are of special interest given that rural residents 

make up 70% of China's total population. At the same time as it faces the risk of these 

negative impacts from climate change, China's greenhouse gas emissions, with its 

large population and rapidly growing economy, are projected to continue to increase. 

 

This thesis is part of the work for the project of “Climate Change Mitigation through 

CDM:  Policy, Technology and Market Impacts for the Sweden – China Case” 

supported by Swedish Energy Agency. The overall goal of the project is to address 

the complex interrelationship among energy, environment and climate change 

policies, and study CDM’s impacts on technology transfer, governmental policies, 

economic development and social development in China and Sweden.  

1.2 Objective of the Thesis 

Chinese government’s response to climate change has significant impact to the 

world, currently no systematic study on China’s Climate and CDM policy is 

observed, as the policy environment develops very rapidly, China’s policy on CDM 

needs to be assessed under the context of China’s social, economic development, and 

sustainable development strategy. 
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China’s policy is embedded with characteristics of non-transparency, lacking of 

communication, slow in response, language barriers, low awareness from the 

industry etc. This study will gives a comprehensive point of view for stakeholders to 

understand China’s government’s decision on CDM, and understand the causes. 

 

This thesis aims to address this issue by examining the major CDM project 

opportunities in China, and the ways the Chinese government to deal with low-cost, 

non-priority CDM projects, and how a system for application, approval and 

implementation of CDM projects is to be set up in China and what roles the main 

institutional actors are going to play in the system. 

 

The opportunities and risks of developing CDM projects in China are key questions 

being asked by international community, this study aims to provide a real-case 

illustration on the issues associated with developing CDM projects in china. 

 

This thesis also aims to analyze how CDM can facilitate clean technology transfer 

between developed countries and China, as technology transfer is a very complex 

issue, this study intends to draw some lessons and experiences from the existing 

CDM projects in China, and lay a solid foundation for future study in this field. 
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2. CDM Developments in China 

2.1 Participants in the CDM Process 

The Kyoto Protocol defined three flexibility mechanisms. Since then, attention has 

been given on the establishment of rules and modalities governing the operation of 

these mechanisms. The Clean Development Mechanism (CDM), an important policy 

instrument embodied in the Kyoto Protocol, is designed to generate both cost-

effective GHG control and sustainable development benefits for host developing 

countries.  Potential sustainable development benefits include environmental gains 

such as cleaner air and water, soil conservation, reduced deforestation, and 

biodiversity protection; as well as social benefits such as poverty alleviation, 

employment, and rural development.    

 

The CDM allows project-based GHG reductions in developing nations to be 

transformed into Certified Emission Reductions (CERs) which, in turn, are available 

to developed countries for use as credits against their own Kyoto emission control 

commitments.  Because many abatement opportunities are less expensive in 

developing nations, the CDM can help reduce the overall cost of achieving global 

GHG reductions.   And because GHG emissions contribute equally to climate change 

irrespective of their geographic location, the impact on the global environment is the 

same.  CERs can be generated through activities undertaken jointly by developed 

and developing countries, or through unilateral efforts by developing countries that 
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generate CERs available for sale on an open market, which is expected to develop 

once the Kyoto agreement formally enters into force.   

 

The operational framework for the CDM was agreed to at 7th meeting of the 

Conference of the Parties (COP 7) held in Marrakesh, Morocco, in October 2001. COP 

7 also authorized establishment of the CDM Executive Board, as well as the process 

for developing detailed rules and guidelines, and the methodologies for reporting, 

validation, monitoring, registration and certification of emission reductions (see the 

following Box).   

Executive Board: 

• Approve methodologies for baselines, monitoring plans and project 

boundaries 

• Accept Operational Entities 

• Develop and maintain CDM registry 
 
Operational Entities: Independent institutions accredited by the Executive Board to 

carry out validation, verification and certification functions. 
 
Investor/Developer: Private or public sector or other entity providing finance and 

sponsoring project. 

 

Consultants/Brokers: Financial, engineering, legal support for project development 

and implementation.  

 

The process for developing CDM projects and registering them with the CDM 

Executive Board (EB) involves several overlapping steps involving decisions by a 

number of actors.  These are illustrated in Figure 1, and include the following: 
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• Project Identification (project developers, government development 

authorities, industries, equipment vendors); 

• Project Design/Feasibility Study (project developers, outside experts); 

• Project Preparation for CDM Validation – baseline definition, demonstration 

of additionality, monitoring, reporting and verification plans, preparation of 

Project Design Document (project developers, outside experts); 

• Project Approval by the National CDM Authority (CDM Designated National 

Authority) 

• Project Validation for CDM (EB certified "Designated Operational Entities" -

DOE); 

• Project Registration with CDM EB (submitted by DOE to CDM EB) 

• Project Financing (project developers and investors, private capital markets, 

international financial institutions); 

• Project Carbon Finance/Purchase (national and independent buyers from 

Annex I countries, carbon brokers, carbon funds, national authorities); 

• Project Monitoring, Verification and Certification of Emission Reductions 

(project operators, designated operational entities, CDM authorities); 

• Issuance of Certified Emission Reductions (CDM Executive Board). 
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Figure 1: Key Steps in the CDM Project Cycle 
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It is widely recognized that China represents the single largest developing country 

market for CDM projects.  China is already the largest developing country economy 

and the 4th largest national economy in the world in 2006.  Its economy is currently 

growing at the rate of approximately seven to eight percent per year and is expected 

to continue this rapid pace during the current five-year plan.  As a result of its large 

economy and heavy reliance on fossil fuels (primarily coal and oil), China is the 

second largest producer of GHGs in the world.  As a result, there is significant 

potential for GHG mitigation opportunities in the PRC, and many of these 

opportunities can be potential CDM projects. 
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According to China’s Middle to Long Term Energy Strategy (2005), in the next 10 to 

20 years, due to energy security and economic reasons, China will keep relying 

heavily on coal for its growing power demand, importing more oil to fuel its 

increasing transportation vehicles, and developing more natural gas resources to 

accommodate its residence usage requirements.  This means coal will still be 

dominating China’s energy mix in the next 20 years, meanwhile, oil and natural gas 

import will continue to increase to meet the pressing demand of Chinese economy. 

 

Since the early 1990s, China has paid increasing attention to issues relating to global 

climate change.  This has resulted in increased investments in scientific research on 

climate change and related activities. It has also led to increasing cooperation with 

bilateral and multilateral organizations to assist in carrying out forecasts, impacts, 

and response strategies concerning global climate change.  The ALGAS study 

projected GHG emission for a baseline scenario up to the year 2020.  These 

projections, by fuels and by sectors, are shown in Figure 2 and 3 (the figures show 

energy-related CO2 emission only). The population is estimated to be 1.5 billion in 

2020 and the average annual growth rate of GDP during 1990-2020 is estimated at 8.2 

percent annually. The planned economic development targets, up to the year 2010, 

are presented in the official government document: “The 11th Five Year Plan (2006-

2010)”.  

 

The two figures show that coal will be the dominant energy for a long period in 

China. The CO2 emissions from coal represent around 85 percent of the total 

emissions from fossil fuels. Thermal power generation will become the largest CO2 

emissions contributor from the early 21st century and is projected to account for 36 to 

39 percent of the country’s total emissions by 2020. The industrial sector will account 

for more than 20 percent of the total CO2 emissions in 2020, representing the largest 

contribution from energy end-use activities.  The emissions from the industrial sector 
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are declining in relative share to the other sectors because of higher growth rates in 

the other sectors.  

Figure 2: GHG Emission Projections of Energy and Cement Sectors 
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Figure3: CO2 Emission Projections by Major Sectors 
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2.2 Review of the Renewable Energy Resource and its 

development in China 

2.2.1 Hydro Power 

China’s reasonable development capacity of hydropower is about 400GW, and 

annual power production is 1740 billion KWh in 2004, by the end of 2004, the total 

installed hydro power capacity is 100 GW, and annual power production is about 330 

Billion KWh. 

 

For small hydro power,  the potential total capacity of small-scale hydropower that 

could be developed feasibly in China is 125 GW. The resource base is widely 

distributed, including sites in over 1,600 counties (or cities), spread over 30 of China’s 

provinces (or provincial-level municipalities). Of 1,600 counties, 65% are located in 

Southwest China; and the small-scale hydropower resources of this region account 

for over 50% of total national capacity potential; At present, existing small-scale 

hydropower stations, with an installed capacity of 35 GW in total, represent about 

28% of the total projected potential capacity. 

 

Moreover, China holds the world leading position in the field of design, engineering, 

management and equipment manufacturing of small hydro power. 
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2.2.2 Wind Energy  

China’s wind energy resource is about 1,000 GW based on the estimation of wind 

resources at a height of ten meters above the ground, of which in-land wind energy 

resource is about 253 GW and off-shore wind energy resource is 750 GW. As shown 

in figure 4, areas rich in wind resources are located mainly along the southeast coast 

and nearby islands and in Inner Mongolia, Xinjiang, Gansu Province’s Hexi Corridor, 

and in some parts of Northeast China, Northwest China, North China, and the 

Qinghai-Tibetan Plateau. 

Figure 4: Distribution of Land-based Wind Resources in China (in units of watts per square meter) 

 

 
Source: CREIA, 2005, Sector Review of Renewable Energy in China and its Potential for CDM projects, 

presented at China International Conference on CDM, Beijing, Oct. 20-21, 2005. 

 

By the end of 2004, 43 grid-connected wind farms have been established in 13 

provinces, the total installed capacity is 764MW with 197 MW was installed in 2004, 

the annual growth rate was 34%. In addition, there are 180,000 stand-alone small 

wind turbines with a total capacity of 30MW in China’s remote areas. Figure 5 shows 

the trajectory of wind energy development in China from 1990 to 2003. Through 
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conducting demonstration projects, China has also mastered wind farm operation 

and management.  

Figure 5: China’s Cumulative and Annual Wind Power Capacity 1990-2003 

 
Source: Joanna Lewis & Ryan Wiser, A Review of International Experience with Policies to Promote Wind 

Power Industry Development, report for Energy Foundation, China Renewable Energy Programme, March 

2005.  

 

With quick technology progress and direct governmental support, 750 KW wind 

power units have been successfully localized and commercialized in China. 

Currently, localization of 900 kW and megawatt-scale wind turbines, introduction 

and demonstration for large scale 1.5 MW wind power turbine unit are under way. 

The Xinjiang Gold Wind Science and Technology Ltd. has possessed the 

manufacturing technology of large-scale wind turbine units up to 1.5 MW. 

 

Total capacity over 3 GW of Wind power has been planed and under construction 

during 2005-2008 by the Chinese government. And the enforced “Renewable Energy 

Law” will play an important role in promoting wind power development by 

eliminating some critical barriers and establishing a preferential development 

environment. 



 

  13

2.2.3 Solar Energy 

According to estimations, the total solar radiation hitting China’s land area annually 

is 5×1019 kilojoules (1.2×1019 kilocalories), equivalent to about 1700 billion tons of 

standard coal. Tibet, Qinghai, Xinjiang, the southern part of Inner Mongolia, Shanxi, 

northern Shaanxi, Hebei, Shandong, Liaoning, western Jilin, the middle and 

southwest parts of Yunnan, the southeastern part of Guangdong, the southeastern 

parts of Fujian, the eastern and western parts of Hainan, and the southwest part of 

Taiwan all receive a relatively large amount of solar radiation, as shown in figure 6. 

 

Currently, the main use of solar energy in China is the supply of hot water to urban 

and rural households. By the end of 2004, the Solar Water Heaters application 

reached 65 million square meters, which is 40% of the world’s total, annual Solar 

Water Heater production is 15 million square meters; by the end of 2004, the 

cumulative installed capacity of Solar PV cell is 65 MW. They provided 130 GWh of 

power to residents in remote areas and some specific commercial end-users in 2004. 

Figure 6: Distribution of China’s Solar Energy Resources (in units of million joules per square 
meter per year) 

 
Source: CREIA, 2005, Sector Review of Renewable Energy in China and its Potential for CDM projects, 

presented at China International Conference on CDM, Beijing, Oct. 20-21, 2005. 
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2.2.4 Biomass 

In China, annual agriculture waste generation hits 700 million tones, annual woods 

waste generation is 800-1000 million tones and annual urban waste is 130 million 

tones.  

 

By the end of 2004, biomass power generation capacity installed is 2GW. 11 million 

rural household biogas ponds were build and annual biogas production is 4 billion 

cubic meters, more than 2000 large-middle scale biogas projects were established for 

livestock farms, industrial wastewater, and household sewage water, annual biogas 

production is about 1.5 billion cubic meters. 

 

In a summary, Table 1 below summarizes current utilization state of different 

renewable energy in China. 

Table 1: The Utilization of the Renewable Energy in China (Year 2004) 

Total amount of Utilization  

Real value Standard Coal 

Equivalent /Mtce 

Medium and Large hydropower 74.3GW, 208TWh 73.96 

Conventional utilization of Biomass 299.0Mtce 299.0 

New Renewable Energy  59.94 

   Small hydropower 34GW, 120TWh 42.50 

   Micro hydropower 86,000 unit, 

231MW, 334GWh 
0.12 

   Biomass  7.48 

      Household biogas pond 14.46 million 

households, 5.57 
4.01 
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billion m3 biogas 

      Medium and large biogas pond 1900 units, 1.2 

billion m3 biogas  
0.85 

      Central supply of gasified straw 525 units, 182 

million m3 biogas 
0.03 

      Electricity generation from 

biomass 

1880MW, 

4700GWh 
1.67 

      Biofuel (Bio ethanol) 1Mt 0.92 

   Solar  8.44 

      Solar water heater  60 million m2 7.20 

      Passive solar house  30 million m2 0.90 

      Solar stove 578,000 units 0.29 

      Photovoltaic 65MW, 130GWh 0.05 

   Geothermal  0.65 

      Direct use 0.60 Mtec 0.60 

      Geothermal power 28MW, 140GWh 0.05 

   Wind power  0.75 

      Grid wind power 764MW, 

2075GWh 
0.74 

      Stand-alone small wind turbine 99,000 units, 

11.7MW, 

37.9GWh 

0.01 

Total  432.90 

Source: Wang, Qingyi (2005), China’s Energy Data 2005, report provide for Energy Foundation projects. 
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2.2.5 China’s Policies and Development Targets on Renewables 

Overview of China’s Policies on Renewables 

 

China’s policies on renewable energy development fall into three categories. China’s 

central government establishes the first two levels of policy. Local governments, 

including provincial, municipal, and county governments, establish the third level of 

policy with overall direction from the central government.  

First-level policies: provide general direction and guidance, and include speeches of 

state leaders about development of renewable energy and the Chinese government’s 

standpoint on the global environment. 

 

Second-level policies: specify goals/objectives and development plans, and focus on 

rural electrification, renewable energy-based generation technologies and fuel wood. 

These policies attempt to standardize the directions, focal points, and objectives of 

renewable energy development from different viewpoints. Some departments 

propose concrete policies and regulations. Second-level policies have played a very 

important role in promoting renewable technologies in China. 

 

Third-level policies: consist of practical and specific incentives and managerial 

guidelines. These policies outline specific supporting measures for developing and 

using renewable energy. These third-level government policies provide crucial 

support to help develop renewable energy in its early growth stages. Since the mid-

1990s, many provinces and autonomous regions of China have adopted policies for 

developing renewable energy, including subsidies and tax reduction. The central 

government also issued several effective regulations. 
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 “China Renewable Energy Law” 

 

On February 28th of 2005, the People’s Congress issued the “China Renewable Energy 

Law”, which has entered into effect since January 1, 2006. The law was prepared with 

the objective to promote the development and utilization of renewable energy, 

improve the energy structure, diversify energy supplies, safeguard energy security, 

protect the environment, and realize the sustainable development of the economy 

and society. The initial idea is that the total installed capacity from renewable source 

will hit 30% of the total national installed capacity and renewable energy supply can 

reach 15% share in the energy structure in China up to 2020. 

 

Currently, relevant governmental departments including National Development and 

Reform Commission (NDRC), Ministry of Finance (MoF), Administration on Quality 

Supervision, Inspection and Quarantine (AQSIQ), etc., are working on 12 accessorial 

implementation regulations to facilitate and guarantee the successful enforcement of 

the law.  

China’s Development Targets 

Targets on Renewable Energy Development 

 

According to the Medium and Long Term Renewable Energy Development Plan 

(under preparation, draft version finished), which specifies the long term 

development goal, strategic allocation, construction focus and supporting measures 

for the development of renewable energy in China, the long term goal for different 

renewable resources are listed below: 

 



 

  18

Hydropower: installed capacity will reach 160GW in 2010, and reach 290 GW by 2020 

with overall development rate of 70%; 

Wind power: installed capacity reach 5GW in 2010, and 30GW in 2020; 

Solar Water Heaters will reach 300 million square meters in 2020, replacing 

conventional fossil fuel of 40 million tce; 

Solar PV will reach 2GW in 2020; 

Biomass (combustion of compressed pallets): to reach 1 million tones by 2010, and reach 

50 million tones by 2020; 

Biomass power generation: installation capacity will reach 5GW by 2010, and 20GW by 

2020; 

Biogas and biomass gasification: will reach 11 billion cubic meters per year in 2010, and 

24 billion cubic meters per year in 2020; 

Bio-fuel (bio ethanol): reach the capability of substituting 10 million tons of oil in 2020. 

2.3 Energy Efficiency and CDM Project Potentials in 

China 

2.3.1 Power Shortage During 2003-2005 

The total primary energy consumption in 2002 in China was 1.514 billion tces, 527 

million tecs more than 1990, signifying an increase of 53%, with an annual average 

growth rate of 3.6%; to which coal contributed 66.3%, petroleum 23.5%, natural gas 

2.6%, hydroelectric power and nuclear power 7.6%. 
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China’s energy consumption is mainly coal based. In 2002, coal consumption was 

1.42 billion tons, representing an increase of 34% compared with 1990. China’s oil 

consumption has been increased rapidly when China became a net petroleum 

importer in 1993. Since then its dependence on foreign resources has been increasing 

year by year. Net import volume of petroleum in 2002 rose to 81.3 million tons 

representing a dependence on foreign resources of 32.8%. 

 

During 2003-2005, China has undergone a rapid increase of coal-fire power 

generation. In 2003, China’s new installed electricity capacity was 391.4 GW, total 

electricity generation was 1635 TWh, those have grown at 9.77% and 16.53% 

respectively, compared with 2002, while economic growth rate was above 7% 

slightly; 

 

In 2004, China’s new installed capacity became 440.70 GW, with a total electricity 

generation 2187.0 TWh, the growth rate are at 12.59% and 14.79% respectively, 

compared to the previous year. Table 2 below illustrates China’s expanding 

electricity market in term of total installed capacity and power generation during the 

time interval of 1990 to 2004. 
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Table 2: Total Installed Capacity and Power Generation in China (1990-2004)  

 1990 1995 2000 2001 2002 2003 2004 

Total Installed 

Capacity /GW 
137.89 217.22 319.32 338.49 356.57 391.41 440.70 

   Hydropower  36.05 52.18 79.35 83.01 86.07 94.90 108.26 

   Thermal 101.84 162.94 237.54 253.01 265.54 289.77 304.90 

   Nuclear - 2.10 2.10 2.10 4.47 6.19 6.84 

Total power 

Generation 

/TWh 

621.32 1006.95 1386.5 1483.86 1654.16 1905.21 2187.0 

   Hydropower  126.35 186.77 243.1 261.11 274.57 281.33 328.0 

   Thermal 494.97 807.34 1107.9 1204.48 1352.20 1578.97 1807.3 

   Nuclear - 12.83 16.7 17.47 26.49 43.85 50.1 

Source: Wang, Qingyi (2005), China’s Energy Data 2005, report provide for Energy Foundation projects. 

 

China’s quick rising energy demand has imposed great challenge to GHG emission 

due to the following reasons: 

 It is estimated that future electricity demand will increase at 5.5% or 6%, 

expected to be 6.5% or 7% by 2010;  

 the actual growth rate of electricity generation reached 9%, 11.7%, 16.53% and 

14.79% in 2001, 2002, 2003 and 2004 respectively, far beyond expectation of the 

“10th Five-Year Plan”; 

 Widespread power shortage: in 2003, electricity supply shortage in over 20 

provinces; and 24 provinces in 2004 (24 out of 31 provinces in total); 

 Electric power development plan has been modified by adding 30 GW new 

capacity more on the basis of 2005 target, reaching 430 GW in 2005; 

 82.6% of electricity generated by coal fired power plants in 2004. 
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All of the above data point to the fact that the potential for GHG mitigation in China 

is significant and that the business as usual or “baseline” scenario will result in 

significant growth in new GHG emissions.  This baseline expectation provides a key 

foundation for supporting the potential CDM projects that would help reduce GHG 

emissions and be additional to the baseline.  Given the expected rapid economic 

growth in China, there will be significant new investments in industry and energy 

sector infrastructure.  This backdrop of heavy reliance on fossil fuels and significant 

investments in industrial and energy sector infrastructure provides an excellent 

opportunity for development of CDM eligible projects in China. 

2.3.2 Comparison of China’s Energy Efficiency with Other 

Countries 

As studied by related agency, energy consumption per 1 million USD of GDP in 

2000, calculated using the current exchange rate is 1,274 tce for China, 2.4 times more 

than that of average world level, 2.5 times more than that of the U.S., 4.9 times more 

than EU, 8.7 times more than Japan, and 0.43 times more than India.  

 

Energy consumption per unit of product: in 2000, energy consumption per unit of 

eight major products, i.e. electric power, iron & steel, nonferrous metal, 

petrochemical, building material, chemical, light industry, and textile industries was 

on average 40% higher than that of the most advanced world level. For example, coal 

consumption for thermal power supply was 22.5% higher, comparable energy 

consumption per ton steel in large- and medium-sized iron and steel mills was 21.4% 

higher, total specific energy consumption of cooper smelting was 65% higher, total 

specific energy consumption of cement was 45.3% higher, total specific energy 
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consumption of large scaled synthetic ammonia was 31.2% higher, and total specific 

energy consumption of paper and paper board was 120% higher.  

 

Energy efficiency of major energy consuming equipment: In 2000, average operating 

efficiency of coal fired industrial boilers was around 65%, 15-20 percentage points 

lower than that of advanced world level; average energy efficiency of medium and 

small sized motors was 87%, and the average design efficiency of fans and water 

pumps was 75%, all being 5 percentage points lower than that of advanced world 

level, with the system operating efficiency nearly 20 percentage points lower; fuel 

economy level of motor vehicles was 25% lower than that of Europe, 20% lower than 

that of Japan, 10% lower than the overall level in the United States; oil consumption 

per 100t-km of freight vehicle was 7.6L, more than double the amount for foreign 

advanced levels. Oil consumption level of vessels for inland river transportation was 

10-20% higher than that of foreign advanced level vessels. 

Table 3: Selected Energy Intensity Comparisons 

Sector  Unit Chinese 
level  

Internation
al average 

Difference 
% 

Ethylene ㎏ce/t 1210 870 +39.1 

Coal fire plant ㎏ce/kWh 399 322 +23.9 

Steel ㎏ce/t 833 680 +22.5 

Copper smelt  ㎏ce/t 1152 820 +40.5 

Cement  ㎏ce/t 161.8 124.4 +30.1 

Ammonia  ㎏ce /t 1199 970 +23.6 

Paper and Pulp ㎏ce /t 1.57 0.70 +124.3 

Sugar from Sugarcane  ㎏ce /t 6.16 4.50 +36.9 

Boilers % 65 80 +15 

Source: China Medium and Long Term Energy Conservation Plan, 2005 
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In the past, improving energy efficiency was employed simply for balancing energy 

supply and demand. Efficiency is now regarded as a means to strengthen 

competitiveness, reduce environment pollution, and achieve sustainable 

development. In the long term China’s economy is expected to increase at 

moderately high rates for the foreseeable future; energy demand is expected to 

increase in line with its economic development trend, but at a slower and decreasing 

rate. Compared to most industrialized countries, China’s energy efficiency is low, 

and potential of improving energy efficiency is still very large. Therefore, improving 

energy efficiency will continue to be a high priority area. 

Table 4: An Illustration of Power Generation Mix in the Area with Potential CDM Projects (2001) 

Capacity  Annual generation Region 

Hydro Thermal Coal 

fired  

Gas 

fired 

Oil 

fired 

Hydro Thermal 

Northern 

China 

6.2% 93.8% 93.6% 0.1% 0.0% 1.2% 98.8% 

Shanghai 0.0% 100% 95.1% 4.9% 0.0% 0.0% 100% 

Jiangsu 0.2% 99.8% 99.5% 0.3% 0.0% 0.1% 99.9% 

Henan 13.7% 86.3% 85.9% 0.4% 0.0% 4.5% 95.5% 

Guangdong 23.0% 77.0% 53.2% 8.4% 15.4% 14.9% 85.1% 

Average 8.6% 91.4% 85.5% 2.8% 3.1% 4.1% 95.9% 

Source: State Power Co. and China Electric Power Yearbook 2001 

 

It is observed that China’s power generation is dominated by coal fuel, there is no 

common practice of advanced technology, such as CCT, Nuclear, or renewables.  
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Table 5: Energy Intensity, Thermal Efficiency and Line Losses (2001) 

Energy intensity Thermal efficiency Line losses Region 

(gCE/kWh) (%) (%) 

Northern China 384 32.0 6 

Shanghai 350 35.1 7 

Jiangsu 378 32.5 8 

Henan 410 30.0 7 

Guangdong 363 33.8 7 

Average 377 33.0 7 

Source: State Power Co. and China Electric Power Yearbook 2001 

 

From this table it is clear that big gap exists between current efficiency of existing 

power plants and advanced technology, such as Shanghai got 35.1%, while state-of-

the-art efficiency in SC coal fired power plants reach 45%. Therefore, the cleaner and 

more efficient technologies can be applied and a wide range of CDM projects can be 

developed. 

2.3.3 China Policies and Development Targets on Energy 

Efficiency 

Targets on Energy Efficiency 

 

According to the “China Medium and Long Term Special Plan for Energy 

Conservation” issued by NDRC in November 2004, China will improve its energy 

efficiency by 3% per year during the period from 2003 to 2020; 
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“Suggestions on the eleventh five-year plan”, which was approved at the fifth 

plenary session of the 16th Party Central Committee of Communist Party of China 

(CPC), set the target of reducing energy consumption per unit of GDP by 20% in the 

end of the eleventh five-year period (2006-2010) comparing to the end of tenth five-

year period (2001-2005).  

 

In order to achieve the targets of improving energy efficiency by 3% per year 

from2003 to 2020, Chinese government has planned a range of actions to realize the 

targets. 

  

As industry is the major energy consumer in China, which takes 70% share of the 

whole nation’s entire energy consumption, energy intensive industry in the key 

energy consuming industry takes the lion’s share of industrial energy consumption. 

According to the statistics, the comprehensive energy consumption of the top 1000 

energy consumption enterprises was 670 million ton standard coal in 2004, which 

accounts 33% of the national total energy consumption, 47% of the industrial energy 

consumption. Therefore, the Chinese government initiated a ”1000 Enterprise 

Programme”, which is to control its top 1000 energy intensive industry, to strengthen 

energy conservation management in enterprises, promote reasonable energy 

utilization and improve energy utilization efficiency. The Top 1000 Initiative covers 

the key energy intensive enterprises in the sectors as Iron and Steel, Non-ferrous 

Metals, Coal, Power, Oil-Petrochemicals, Chemical, Building Materials, Textiles, Pulp 

and Paper, totally 1008 enterprises. In 2004, the comprehensive energy consumption 

amounts over 180,000 ton standard coal. Under the National Development and 

Reform Commission (NDRC)’s 1000 Initiative, a total of 1008 enterprises from 9 

sectors have been identified as high energy users:  
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Table 6: Breakdown of the Top 1000 Energy Consumption Enterprises in China 

Sector Number of Enterprises  

Iron and steel  263 

Chemical 240 

Power 132 

Oil and petrochemical 100 

Building materials 97 

Nonferrous Metal 71 

Coal   58 

Paper and pulp 24 

Textile 23 

TOTAL  1008 

 

Source: NDRC Policy Report 2006 

2.3.4 CDM Potentials in Power Sector 

According to China’s 11th Five-year plan, the government supports the following 

activities in power sector: 

 Improve electricity efficiency in transmission and distribution and end use 

 Close small thermal power plants by 25GW 

 Optimizing power generation mix, including installed capacity, technologies, 

geographical distribution 

 Build power plants along the coal mines, and transmit electricity to the East coast 

area through national power grid 

 Promote large-scale super critical power generation technology, and clean coal 

power technology, including Natural gas-steam CC and PFBC, etc. and support 

localization and commercialization of technologies. 
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Upgrade technologies in the power sector 

Power plants are now separated and deregulated from power grid, and the market 

reform give power plants to compete in price, the conventional coal fired power 

technology is over-competitive, it has low fuel cost, short construction period, 

reliable domestic equipments and regular operation and maintenance. 

 

Under the current market condition, the competition between power companies are 

their prices offered to the grid company, because coal fired power plant can have the 

lowest generation cost, they are in the best position for price competition, now coal 

fired power generation has become the most attractive investment for the state-

owned power companies when expanding capacities. 

 

Due to the market reform, Chinese government has reduced its financial subsidies to 

renewable energy project, natural gas project, and energy efficiency improvement 

projects, this market reform has increased the investment barriers and risks for such 

projects. On the other hand, this also have enhanced the additionality for those 

projects to be eligible for becoming CDM projects.  

Ultra-Super Critical coal fired power project 

For this type of project, it is difficult to identify CDM additionality, due to its quick 

technology development and localization; besides, its generation cost seems to be 

competitive with conventional sub-critical power technologies. 

 

Currently there are 6 ultra-super critical power projects are under planning, the total 

planned capacity is 13.8GW, expects to be built by 2008. The annual emission 

reduction is estimated to be 800,000 to 3 million CERs, and total annual emission 
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reduction roughly above 10 million CERs, those projects will face difficulties and 

barriers regarding to whether it has additionality on cost and technology. 

Natural gas Power Projects 

Compared to the price of coal, the current delivered price of Natural Gas is high; 

correspondingly, the cost of power generated from natural gas is much higher than 

that from coal fire plant. This demonstrates clearly additionality of the natural gas 

power projects. 

 

In addition, continuously enlarged peak-valley-load difference in power sector 

creates opportunities for building natural gas power projects used for peak load 

dispatching. 

 

According to the national plan, small, distributed and poly-generation Natural Gas 

power projects will developed fast in a couple of years, and the estimated total 

capacity of 5GW above of nature gas power would be planned and under 

construction during 2005-2008. And the total annual emission reduction would be 

over 6 Mt CO2 equivalent. 

 

Chinese government is now implementing environmental law and regulation in a 

more strict manner than the previous time, and more attentions are given to air 

quality in cities, especially the 2008 Olympic Game would make Natural Gas power 

plant projects more attractive for cities to ensure good air quality. 

 

There are all evidences showing that fuel switch from coal to nature gas could 

provide plenty of potential CDM projects for China. In addition, CDM would 

provide good opportunities to both NG power projects and manufacturer of the Gas 

turbine equipment. 
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Cogeneration (Combined Heat and Power) project 

Most large cities in the middle and north China will need to replace their current 

urban space heating system with new heating systems in the coming 10 years. This 

demonstrates very large potential for cogeneration technologies. 

 

The major technological option would be replacing existing heating boiler system by 

using advanced and efficient cogeneration system. 

 

However, there is high cost and technical difficulty for the new co-generation system, 

and CDM would provide a good opportunity to help with such urban cogeneration 

projects. 

 

During 2005-2008, about 50 cities are under the way for the design and construction 

of the urban space heating cogeneration system, that will provides excellent 

opportunities for developing into CDM projects.  

Biomass incineration power project 

biomass incineration power project will mainly concentrated in the 

agricultural(waste) sector. For biomass incineration project, the current technology is 

not mature, and the project developers normally face barriers in financing during the 

demonstration stage, therefore, turning those projects to be CDM projects can 

demonstrate very clear additonality.  

 

Limited by the agricultural waste collection cost, the capacity would not be above 300 

MW, most of them are Small Scale CDM projects. 
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During 2005-2008, about 40 projects are under the design and construction, those 

projects are suitable to be developed as CDM projects.  And the annual emission 

reduction at project level would be in a range from several thousand CERs to 160,000 

CERs. The estimated total annual emission reduction can be around 1.50 Million tons 

of CO2. 

Waste Incineration Power Project 

Waste incineration power projects mainly concentrated on urban solid waste 

collection and incineration for power generation. With many barriers in financing 

and technology during the demonstration stage, the additionality is clear for this 

type of projects. 

 

Due to the size of waste collection, the installed capacity estimated in a range of 10-50 

MW, during 2005-2008, about 20 projects are under the design and construction; they 

can all be developed into qualified CDM projects. 

 

Currently there is no approved baseline methodology for the project type; the annual 

emission reduction at project level would be in a range from 50,000 tons to 400,000 

tons of CO2. And the estimated total annual emission reduction can reach 2.5 million 

tons of CO2. 

Energy saving potentials and CDM project options in Iron & Steel Industry in 

China 

80% of China’s iron & steel production are using conventional long process (blast 

furnace), only 20% of the production are using advanced short process (electric 

furnace). 
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The energy consumption in the iron and steel industry is featured by high energy 

intensity, because most fuel are come from coal. The production normally has 

complex process and procedures, and multiple carriers of energy.  

 

As a result of backwardness, Chinese iron and steel mills often face large energy 

losses, and there are much potential in re-utilization of waste heat and waste energy.  

 

In average, China’s energy consumption level in iron and steel industry is higher 

than the internationally advanced level, for example, in terms of energy intensity per 

ton of steel, China is higher than the international advanced level by 66% in 1980, 

and higher by 21.7% in 2000. 

 

The large difference in energy consumption level also exists between domestic iron 

and steel industries. The difference was 50% in 1999. 

 

Given all the natures of iron and steel energy efficiency in China, it is very 

complicated in CDM project identification, system boundary definition for Chinese 

iron and steel projects.  

 

As there are multiple technology options for energy conservation and emission 

reductions, and different production scale, and technical skills for different iron & 

steel industries in China, each CDM project will be different, and face different 

methodology and requires careful design in terms of specific condition. Much 

emission reduction will be achieved by grid-connected power generation. 
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2.4 Methane Capture 

Methane capture is defined as a top priority area for CDM project development 

according to Chinese government policies, the potential methane capture projects are 

mainly from methane recovery and combustion for power generation. 

 

Methane CDM project includes 3 categories: biogas from organic waste anaerobic 

process, coal bed methane and coal mine methane.  

 

Because Chinese governmental laws and regulations don’t require methane recovery 

and flaring, the additionality for the methane-power project could be demonstrated 

easily.  

2.4.1 Landfill gas recovery for electricity generation 

 

During 2005-2008, 100-130 CDM projects for the landfill gas recovery and power 

generation are expected. Size of the installed capacity would be 200KW to 20 MW. 

The annual emission reduction at project level is estimated from 50 Kt CO2e to 350 Kt 

CO2e, and the total annual emission reductions are estimated from 13-20 Mt CO2e. 

The total installed capacity are estimated in the range of 600 MW-1000MW, and the 

annual power generation will can be over 600 million kWh. 
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2.4.2 Biogas for power generation 

Biogas for power generation are mainly from Industrial and (stock raising/animal) 

organic waste under anaerobic process, as well as urban residential wastewater. The 

size of installed capacity is estimated to be from 200kw to 50 MW per project.  

 

The annual emission reduction at project level may be from less 10Kt to 1 Mt CO2, 

and the number of the potential projects expected to over 300.  

 

For those projects with baseline being aerobic process based, the emission reduction 

are comparatively small, however for those projects with high concentration of 

COD/BOD in the waste and with baseline being anaerobic process based, the 

emission reduction are significant.  

 

The estimated total annual emission reduction would be over 20 Mt CO2. and the 

total installed capacity are estimated over 1000MW, with annual generation of 700M 

kWh. 

Currently the operation cost for the implementation of the environmental protection 

law, is rater high, and the enterprise would like to pay for the pollution levy rather 

than building or operating wastewater treatment facilities. Many wastewater 

disposal facilities are not in use. Therefore, CDM could compensate the operation 

cost of the wastewater treatment, and make such projects attractive to project owners 

or developers. 
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2.4.3 Coal bed methane and coal mine methane for power 

generation 

Coal Bed Methane and Coal Mine Methane for power generation is a field with huge 

potential for developing CDM projects and generating a large number of CERs. 

 

China’s raw coal production is over 1900Mt in 2004, the largest coal producer in the 

world, and 48% of the coalmines are one with high gas content release. 

 

China has a large reservation of coal bed methane and coal mine methane, both coal 

bed methane and coal mine methane impose high safety risks to the miners, in the 

previous time, Chinese coal mines have utilized coal mine methane to certain extent, 

for instance, for providing small-scale heating, but the high efficiency use of coal 

mine methane have proven to be technically difficult and financially not viable.  

 

As methane have Global Warming Potential 21 times higher than carbon dioxide, 

destructing coal mine methane can generate substantial green house gas emission 

reduction, and if coal mine methane projects can be developed into CDM projects, 

the benefit gained from the sales of CERs will add financial benefit to such projects, 

and make such projects attractive. 

Currently the Chinese government has already approved the first Coal Mine 

Methane project. Jincheng Coal Mine Methane power generation project in Shanxi 

province is to build an 120 MW power plant, to utilize coal mine methane to generate 

electricity, it estimates to produce over 15 million CERs in total 7 years time, and 

generate about 80 million Euros for this project. 
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In general, coal mine methane and coal bed methane projects in China will mainly 

have a installed capacity of between 500KW to over 100MW. The annual emission 

reduction at project level is estimated to be from 10KtCO2 to 4.50MtCO2.  

 

China has 200-400 potential Coal mine methane or coal bed methane projects, with 

average annual emission reduction not less than 100KtCO2 e, the total annual 

emission reduction therefore would reach over 30Mt CO2e, and the estimated total 

installed capacity would be over 1500MW, with annual generation of 800M kWh. 

 

Summary 

 

There are large CDM potentials in the power generation area of China, with 

estimated annual emission reduction of 90 MtCO2e and more from demand side. 

 

The emission reduction from methane power generation would be above 60MtCO2e, 

accounting for 2/3 of the total in the power sector. 

 

It is estimated that there are over 900 potential projects can be developed to be CDM 

projects, with average annual emission reduction of 100Kt for each project. Among 

them, about 10 projects have potential of annual emission reduction of over 1Mt 

each.  
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3. Policy and Implementation of CDM in 
China 

3.1. Introduction of China’s Policy on CDM 

Implementation 

The Chinese government sees CDM as an effective way to achieve sustainable 

development, technology transfer and environmental protection.  

 

Since the Government of China passed the Interim Regulations for CDM in June 

2004, and with the entry into force of the Kyoto Protocol and on-going support from 

donor countries in capacity building measures, China has seen a surge in CDM 

activity. China is already the top destination for global foreign direct investment and 

has huge potential for mitigating greenhouse gases in all sectors. 

 

The “Measures for Operation and Management of Clean Development Mechanism 

Projects in China” is the fundamental regulation issued by Chinese government to 

manage CDM projects in China, it stated the priority areas for CDM projects in China 

are energy efficiency improvement, development and utilization of new and 

renewable energy, and methane recovery and utilization. The policy, institutional 

and market barriers to the implementation of Clean Development Mechanisms 

(CDM) in China was illustrated in the Paper I attached to this thesis. 
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In accordance with the relevant decisions of the Conference of the Parties, the 

implementation of CDM projects shall ensure transparency, high efficiency and 

accountability. 

3.1.1 Permission Requirements 

The Chinese government has set the following principals for the permission of CDM 

project in China: 

1. CDM project activities shall be consistent with China’s laws and regulations, 

sustainable development strategies and policies, and the overall requirements for 

national economic and social development planning. 

2. The implementation of CDM project activities shall not introduce any new 

obligation for China other than those under the Convention and the Protocol. 

3. Funding for CDM projects from the developed country Parties shall be additional 

to their current official development assistance and their financial obligations 

under the Convention. 

4. CDM project activities should promote the transfer of environmentally sound 

technology to China. 

5. Chinese funded or Chinese-holding enterprises within the territory of China are 

eligible to conduct CDM projects with foreign partners. 

6. CDM project owner shall submit to the Designated National CDM Authority the 

following documents: CDM project design document, certificate of enterprise 

status, general information of the project, and a description of the project 

financing.  
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3.1.2 Institutional Arrangement for Project Management and 

Implementation 

China’s National CDM Board (hereinafter referred to as “the Board”) was established 

under the National Climate Change Coordination Committee (hereinafter referred to 

as “the Committee”) in 2003, and a CDM project management institute was 

established under the Board. Since the formally establishment of the CDM board, 

Chinese government has clear rules on CDM project management.  

 

The Committee is responsible for the review and coordination of important CDM 

policies. More specifically, it has the following responsibilities: 

1.  To review national CDM policies, rules and standards; 

2.  To approve members of the Board; and 

3.  To review other issues deemed necessary. 

 

National Development and Reform Commission (NDRC) and Ministry of Science 

and Technology (MOST) serve as co-chairs of, and Ministry of Foreign Affairs (MFA) 

serves as the vice chair of, the Board. Other Board members are State Environmental 

Protection Administration, China Meteorological Administration, Ministry of 

Finance, and Ministry of Agriculture. The Board has responsibilities in reviewing 

CDM project activities mainly from the following aspects: 

1. Participation qualification; 

2. Project design document; 

3. Baseline methodology and emission reductions; 

4. Price of CERs; 

5. Terms relating to funding and technology transfer; 

6. Crediting period; 

7. Monitoring plan; and 
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8. Expected sustainable development effectiveness. 

 

NDRC is China’s Designated National Authority for CDM, with the following 

responsibilities: 

1.  To accept CDM project application; 

2.  To approve CDM project activities jointly with MOST and MFA, on the basis of 

the conclusion made by the Board; 

3.  To issue written approval letter on behalf of the Government of China; 

4.  To supervise the implementation of CDM project activities; 

5.  To establish the CDM project management institute referred to in Article 13 above, 

in consultation with other departments. 

  

For Project owner, which refers to the Chinese funded or Chinese-holding 

enterprises, shall: 

1.  Undertake CDM project negotiations with foreign partners; 

2.  Be responsible for construction of the project and report periodically to NDRC on 

the progress; 

3.  Implement the CDM project activity, develop and implement project monitoring 

plan to ensure that the emission reductions are real, measurable, long-term and 

additional, and subject itself to the supervision of NDRC; 

4.  Contract designated operational entities to validate the proposed project activity 

and to verify emission reductions of the project activity; provide necessary 

information and monitoring record, and submit the information to NDRC for record 

purpose; and protect state and business confidential information in accordance with 

relevant laws and regulations; 

5.  Report to NDRC on CERs issued; 

6.  Assist NDRC and the Board in investigating relevant issues and respond to the 

inquiries; and 
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3.1.3 Project Procedures 

Developing CDM project in China is required to follow the domestic procedures as 

below: 

1.  Project owner, or together with its foreign partner, submits to NDRC project 

application, and documents as required.  

2.  NDRC entrusts relevant organizations for expert review of the applied project, 

which shall be concluded within 30 days; 

3.  NDRC submits those project applications reviewed by the experts to the Board; 

4.  NDRC approves, jointly with MOST and MFA, projects based on the conclusion 

made by the Board, and issues approval letter accordingly; 

5.  NDRC will make a decision on project application, the project applicant should be 

informed of such a decision and its reasons. 

6.  Project owner invites designated operational entity to validate the project for 

registration; and 

7.  Project owner shall report to NDRC on the approval decision by the CDM 

Executive Board within 10 days as of the date of receiving the notice from the 

Executive Board. 

3.1.4  Procedures for the project implementation, monitoring 

and verification 

Chinese government has set up the following procedures for CDM project 

implementation, monitoring and verification: 

1.  Project owner is responsible for presenting NDRC and designated operational 

entity project implementation and monitoring reports; 
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2.  NDRC is authorized to supervise the implementation of the project to ensure the 

quality of the activity; 

3.  Contracted designated operational entity verifies the emission reductions of the 

project activity and submits certification report to the CDM Executive Board, which 

will then issue CERs for the projects and inform its decision to the project 

participants; and 

4.  NDRC or other organizations entrusted by NDRC will put the CERs issued by the 

CDM Executive Board in file and record. 

  

Whereas emission reduction resource is owned by the Government of China and the 

emission reductions generated by specific CDM project belong to the project owner, 

revenue from the transfer of CERs shall be owned jointly by the Government of 

China and the project owner, with the allocation ratio defined as below: 

1. the Government of China takes 65% CER transfer benefit from HFC and PFC 

projects; 

2. the Government of China takes 30% CER transfer benefit from N2O project; 

3. the Government of China takes 2% CER transfer benefit from CDM projects in 

priority areas. 

 

The revenue collected from CER transfer benefits of CDM projects will be used in 

supporting activities on climate change. The detailed regulations on collecting and 

using of the revenue will be formulated by Ministry of Finance jointly with NDRC 

and other relevant departments. 

 

The CDM rule highlight CDM Project Board will play key roles in CDM project 

management. The CDM Board comprises delegates from key government 

departments such as the National Development and Reform Committee (NDRC), 

Ministry of Science and Technology (MoST), and the State Environmental Protection 

Agency (SEPA).   
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In developing a CDM project, the crucial step is to win approval by the Chinese 

National Development and Reform Commission (NDRC). The critical success factor 

is whether CDM project developers maintain good communications with the CDM 

board in NDRC to ensure compliance with government priorities and procedures. 

The CDM application procedure differs from normal NDRC projects in that CDM 

developers can submit applications with Project Design Documents directly to the 

Office of National Coordination Committee for assessment, whereas conventional 

projects have to go through prefecture and provincial level before reaching national 

level assessment and approval.  

Figure 7: CDM Project Approval Procedures in China 
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3.2. Policy Review: Make CDM Work for China’s 

Sustainable Development  

3.2.1 Binding Targets in the Future?  Pros and Cons 

China plans to adopt policies and measures for climate change mitigation as far as 

possible, along with sustainable development. China still ranks as a low-income 

country with rather low CO2 per capita emissions (World Bank, 2003). The Chinese 

government states that unless an appropriate global GHG mitigation cooperation 

mechanism and benefit-share system is established between developed and 

developing countries which effectively addresses the issue of ‘common and 

differentiated responsibilities’, and unless China’s economy reaches the medium 

level of the developed world, China will not commit to any compulsory restrictions 

of GHG emissions. Instead, China will implement its own plan for GHG emission 

mitigation in the context of its national sustainable development strategy, with 

economic development being a higher priority than climate change issues.  

 

The Chinese government has long considered that ‘development’ should precede 

‘sustainable’. The government believes that rapid economic growth and gradual 

improvements in quality of life are essential to meet current and future basic needs 

and the desire of Chinese people for higher living standards. There is a broad 

government and public consensus that only when the economic growth rate reaches 

a certain level, can poverty be eradicated, people's livelihoods improved and the 

necessary conditions for supporting sustainable development provided.  

 

Meanwhile, while China’s economy is undergoing rapid development, it is necessary 

to ensure rational use of natural resources and environmental protection. It is clear 



 

  44

that government policy gives development top priority, while ensuring rational 

environmental protection is regarded as important only on condition of rapid 

economic development. During the last ten or more years there is strong evidence 

that China’s environment is rapidly deteriorating even while economic development 

is making the country increasingly dependent on oil imports and susceptible to 

energy shortages in the near future. Recently there have been signs of a shift in 

government policy, especially with the new political leaders who took the office in 

2003, towards a greater emphasis on ‘sustainable development’. 

 

There is a clear link between China’s strategy on sustainable development and its 

approach of non-binding target in Kyoto Protocol, since as a developing country, 

economic development is China’s absolute priority. However, a long-term view of 

the global impact of China’s climate change policy suggests that the cost of delaying 

action on climate change would be much higher than China’s economy can gain in 

the short term. Although China has a point that current atmospheric CO2 levels were 

mostly generated by developed countries over the last hundred years and developed 

and developing countries have different responsibilities, it can’t ignore its global 

impact as the second largest emitter of CO2. China’s non-binding targets could easily 

be seen as a setback for joint efforts to tackle global warming, even if it helps its short 

term economic growth. 

 

If China insists on non-binding targets for GHG control until its economy reaches the 

medium level of the developed world, it will undoubtedly put tremendous pressure 

on world fossil fuel supplies, especially oil, and will also jeopardize the global effort 

to respond to climate change. In spite of significant improvements in industrial 

energy efficiency and structures, the last 20 years have witnessed a rapid growth of 

primary energy consumption from 766.8 Mtce in 1985 to 1320 Mtce in 2001. 

Meanwhile, coal consumption has almost doubled, and petrol consumption was 

about three times higher in 2001 than 1985(China Statistic Bureau, 2003).  
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China is one of the few countries mainly powered by coal, accounting for nearly 30% 

of global coal consumption in 2002, while CO2 emissions per unit heat value for coal 

is 36% and 61% higher than for oil and natural gas respectively. In 2002 China’s per 

capita GDP was US$940 (the World Bank, 2003), with a carbon intensity of 0.75 

tonnes of carbon per US$1000 GDP.  In 2001, carbon emitted by China was 13% of the 

world total. If the precondition of China’s commitment to binding targets is a per 

capita GDP of US$4000 (medium level developed countries), even with an annual 

economic growth rate of 7% per year, it will take about 20 years to reach. Therefore, 

if China insists on non-binding targets, it will be the largest GHG emitter by 2020. 

This is unsustainable and unlikely to be welcomed by the global community.  

However, if China takes a more proactive and long-term approach towards climate 

change and adopts binding targets in the near future, it will gain a great deal though 

short-term pressures could affect on its energy structure reform. However, the earlier 

China takes robust action to cut GHG emissions, the greater the benefit to its long-

term development. As the largest developing country in the world, poverty 

alleviation and economic development is a priority, yet as the second largest GHG 

emitter, it will have no choice but to commit to binding targets and the sooner the 

better for its position at the international negotiating table and for gaining access to 

advanced technologies and international funding and investment for upgrading 

obsolete energy technologies, since it is probable that abundant investment will flow 

to China’s renewable and energy efficiency sectors if the government gets its policies 

right. There is no doubt that such commitment would promote international 

cooperation and push developed countries to enable financial investment and 

technology transfer, as well as creating a more favorable environment for 

international relations, economics, and trade for China’s social and economic 

development.  

 



 

  46

Moreover, committing to reducing GHG emissions would make China change the 

current mode of economic development and energy consumption. Building a low-

carbon economy is a future global trend; China’s early adoption could give it a 

competitive advantage. In addition, measures that reduce GHG emissions often 

reduce emissions of conventional pollutants too, therefore GHG reduction can bring 

ancillary environmental improvements. Most importantly, if China continues 

increasing oil imports, it will be more heavily dependent on international oil markets 

for its development, undermining its energy security. To avoid this China should 

develop renewable energy, promote energy efficiency, and commit to global GHG 

mitigation. 

3.2.2 Shortfalls of China’s CDM Policies  

This Section is a summary of the author’s Paper II and Paper III, regarding to the 

sustainable energy development and climate change in China, and how to make 

CDM work for sustainable development. 

 

Given the current CDM rules and modalities with little restriction on participation 

requirement and project types, the host developing countries and the rules at 

national level will play a key role.  This section explores how China’s national policy 

and regulation on CDM can help to offset the inability at international level to make 

CDM better benefiting sustainable development.  

 

China’s policies, regulation and procedures for CDM are embodied in the ”Measures 

for Operation and Management of Clean Development Mechanism Projects in 

China”, this regulation reflects China’s determination and far-sighted policy on 

CDM.  It tries to guide CDM toward the country’s need, particularly in renewable 

energy, energy efficiency and methane recovery and utilization. 
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Since its publication, however, many especially foreigners found some of the 

provisions confusing. Concerns have concentrated particularly regarding eligibility 

criteria for CDM project participants, the responsibilities of the national CDM 

Council and revenue sharing. 

 

National eligibility requirement for CDM 

 

The new CDM regulation states that Chinese funded or Chinese-holding enterprises 

within the territory of China are eligible to conduct CDM projects with foreign 

partners.  The rationale behind is that the revenue from CDM is actually an advance 

selling of emission allowance of a host country.  The allowance is widely viewed as 

public resources of a country thus should be exploited and owned by the country.  

Since there is limitation for foreign companies to exploit other publicly owned 

resource in many countries, CDM should be no exception.  China’s national CDM 

Council considered the threshold for national share holding to be at least 51% in 

order for an enterprise to qualify for CDM.   

 

However, such eligibility requirement might discourage involvement of private 

investment, which can be illustrated by the following example. Most emission-

intensive multinational corporations in Europe are likely covered by the EU emission 

trading or other national plan for Kyoto compliance under which they have the 

emission caps. They might be willing to invest in the CDM project at the branch 

factories in developing countries due to lower cost.  The investment may take the 

form of payment for the CER generated, and is to be materialized as equipments or 

facilities that stay on in the developing countries as uptake of technology.  This can 

also solve the need for up-front payment by joint ventures in developing countries. 

Subsequently the multinational can surrender the CER to fulfill its target.  The AI-

Party governments where these multinationals operate can subsequently fulfill their 
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Kyoto target.  Therefore, with regard to environmental integrity, it makes little 

difference whether a national holding or foreign holding enterprise can do CDM in a 

developing country.  In fact, developing countries that haven’t attracted sufficient 

FDI may especially wish not to add restriction on national share holding as eligibility 

for the CDM project.  

 

On the other hand, allowing foreign-owned companies to do CDM project may not 

benefit the home-grown enterprises, especially SMEs, the ones most needing 

investment for technology improvement in general and up-front payment in 

particular.  The national CDM markets may end up being dominated by foreign-

owned or joint venture enterprises that possess inherent advantage due to the very 

nature of their ownership, a replication of uneven distribution among countries at 

international level.  The following discussion on potential CDM levy and review 

criteria on contribution of a CDM project to sustainable development may prove to 

be better approaches to addressing this concern without discouraging foreign 

investment in CDM. 

 

Responsibility of national CDM authority in host country 

 

In China, the CDM Council under the DNA plays a crucial role. The new CDM 

regulation defines that the national CDM Council is responsible for checking about 

price of CERs.  The Chinese leading official explained that this clause needed 

elaboration to convey its real meaning: to allow the national authority to prevent 

over-sell by approving CDM projects with the agreed purchasing price of CER at the 

average level of the international carbon market.  This specific clause reflects host 

countries’ concern over the presently too low CER price. So did the decision of the 

host countries Committee of the World Bank (WB) to set up a CER Price Committee.  

It is also an attempt to protect the national resources (i.e. CER) from waste and loss. 
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The intention of the National CDM Board to make this price policy is to maintain the 

stability of the CER price and promote the sound CDM market development. It is 

believed that the CER price should be at such a level that both seller and buyer can 

get a fair benefit from the cooperation. It is also understandable that the CER price 

may reflect different project types, risks, contract conditions, and other factors that 

would have significant impact on the project implementation. Therefore, in practice, 

the National CDM Board will approve the application of a CDM project if its CER 

price is at the average international level, taking into account the different factors 

that would affect the price and the project implementation. 

 

The CDM modalities and procedures have defined in more detail the roles and scope 

of work of the designated operational entity (DOE) than those of national authorities.  

The work and roles of DOE are the followings: 

(1) Validate a CDM project by checking: 

• Whether all documents from project participants are complete,  

• Whether documents fulfill requirements as specified by the COP and EB 

rulings; 

• Whether the additionality justification of the project is logical and consistent; 

• Whether the baseline methodology and monitoring plan are consistent with 

those approved by the EB;  

• Whether the PDD verifying and reporting and other relevant requirements. 

(2) Verify a registered CDM project:  

• Periodic review of project’s emission reduction during verification period; 

• Prepare and submit the verification report. 

(3) Certification of the CER generated: 

Comparing the roles of the DOE, the duties of China’s national CDM Council to 

review PDD, baseline methodology and emission reductions, and crediting period 

and monitoring plan, seem to have potential overlap.  These duties may also risk 
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overstretching the capacity of national CDM Council, as has happened to the EB at 

international level.  It is unclear however the difference between this review and that 

performed by DOEs.   

 

Levy on the CER revenue of CDM 

 

The CDM regulation states that Revenue from the transfer of CERs shall be owned 

jointly by the Government of China and the project owner, with allocation ratio of 

the revenue to be decided by the Government of China. Before the decision, the 

revenue belongs to the project owner. 

 

The intention is to use levy as an instrument to tip the balance toward greener ones. 

In fact, it is an attempt to use another economic instrument (tax) at national level to 

correct the market failure inherited in CDM. The difficulty to implement any tax type 

instrument is how to define the rate and how to collect, which requires resources to 

investigate and experience. This is exactly the challenge China’s national CDM 

authority is facing and intends to solve through learning-by-doing.   

 

An associated question is how to use the revenue from the levy?  Use the revenue 

properly and transparently will greatly affect the acceptance to the levy, credibility of 

a host country government in the eyes of investors and local stakeholders, and 

consequently attractiveness of a country as a CDM host in the highly competitive 

international market.   

 

The new CDM regulation has set the sharing rate for the CER revenues. It stated that 

the Government of China takes 65% CER transfer benefit from HFC and PFC 

projects; 30% CER transfer benefit from N2O project; and 2% CER transfer benefit 

from CDM projects in priority areas. 
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The rate should be reviewed periodically depending on price volatility of different 

type of projects. However, adjustment of rate should bear in mind the reasonable 

stability and predictability of regulation, crucial for the credibility of host country 

with regard to investment environment. 

 

The administration of CDM levy 

 

Some buyers clearly indicated that the CERs should be delivered to their account free 

of any other charge or taxes (such as CERUPT).  This seems to aim at preventing the 

project proponents from reducing CERs delivered on the ground of having to pay the 

national CDM taxes.  If the national CDM levy be collected after the CERs transfer to 

the accounts of the EB and the buyers, there should be little interference with 

international contracting.  Yet the levy will unavoidably enter into the cash flow 

calculation of the project, as any other taxes will do, and consequently influence on 

the financial attractiveness of the projects. 

 

For the operation of the revenue collected, the experience in some eastern European 

countries in designing Green Investment Scheme (The WB, 2004) provides useful 

examples. Their experience shows that we need: 

1. An institution to manage the revenue, such as environmental foundation or a 

fund, and to design rules and criteria for approving projects and managing the 

CER, and set up a kind of national CDM registry to track all CERs. 

2. Another organization to manage and monitor project implementation, and to 

make sure the revenue really used in emission reduction or climate change 

related research, capacity building (e.g., to support the emergence and growth of 

national DOE). 

  

The new CDM regulation states that the revenue collected from CER transfer benefits 

of CDM projects will be used in supporting activities on climate change, however no 
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detailed regulations on collecting and using of the revenue is provided. In China, the 

project management institution has already been identified and appointed. Although 

it is for CDM project management, it can also manage the activities funded by CDM 

levy revenue.  Part of that revenue can be used to support the operation of this 

institution too.  China intends to use this revenue also to support CDM project 

development in renewable energy and energy efficiency.  A separate fund 

management institution needs to be identified so as to minimize the potential conflict 

of interest.  
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4. Case Study: Perspective of Landfill Gas-
to-Energy CDM Projects 

This Chapter is a summary of the author’s paper IV: Develop landfill gas-to-energy 

project under CDM in China.  

4.1 Landfills in China 

China used to have little experience with comprehensive solid waste management, or 

sanitary landfill practices. Many China's waste sites are open pits located on the 

urban fringes, in stream or river valleys or on 'marginal lands' such as wetlands 

where mixed municipal wastes are deposited. Ground water and drinking water 

aquifers are severely polluted in these areas.  

 

According to China City Construction Yearbook 2002, apart from Shanghai, China 

had 527 landfills as of December 2002, with annual treatment capacity of 61 million 

tons, but many of them are small-scale, with average daily processing capacity of 320 

tons per landfill. Only 28 landfills have daily treatment capacity over 1000 tons. Most 

landfills were not designed to generate power, instead, the gas produced was fired, 

or most often let it be discharged without any collection and treatment.  
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Table 7: Number of Landfills with Minimum 400 tons/day Capacity (till Dec.2002) 

Landfill MSW disposal capacity  (tons/day) Number of landfills 

400-600 52 

600-800 36 

800-1000 24 

1000- 28 

Total  140 

Source: China Urban Construction Yearbook 2002 

Figure 8: MSW Treatment Ratio in 2004 

MSW Treat ment  Rat i o i n 2004

85%

9%
6%

Landf i l l i ng
compost i ng
i nci ner at i on

 
all laws, regulatons and governmental policies above didn’t mandate any gas capture 

and flaring for a landfill. in reality, current common-practice in Chinese landfills are 

without flaring and power generation 
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4.2 Feasibility Analysis of a landfill Gas-to-Energy CDM 

project 

A case of Hunan landfill project is selected for case study. Based on the estimation of 

methane generation per year, a primary design of landfill gas-to-energy project is 

given as below: 

Table 8: Feasibility Analysis of Hunan Case Project 

Landfill gas volume per day 22,000 m3 

Methane content 50% 

Low Heat Value (LHV) 16.36 MJ/m3 

High Heat Value (HHV) 18.20 MJ/m3 

H2S 25 mg/l 

VoC 950 mg/l 

Gas Engine combustion efficiency 98% 

Capacity of power generator 1520 kw 

Efficiency of power generator 36% 

(Net) power generation 1400 kw 

 

A number of vertically driven gas wells will be constructed to extract the landfill gas 

as it is produced. Gas will be drawn from the wells through pipework to extraction 

equipment from where the gas will be used for electricity generation, with any 

surplus gas being flared. 

 

The studied landfill gas to power systme consists of 2 units of moderate speed (1500 

rpm) spark ignition engine generators with total capacity of 1520 kW. These engines 
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have a life of 10 years. The generators will continuously operate and annual working 

hours is 8000 hours.  

Project additionality: as China national government and Hunan provincial 

government don’t mandate landfills to collect and utilize landfill gas, the most 

common practice in Hunan province is to build gas venting pipeline along the waste 

treatment process, and methane is directly vented into the atmosphere, in order to 

prevent safety risk of explosions. Moreover, Hunan is a province with most power 

generated from coal fire power plants. This project can contribute to GHG mitigation 

by two ways, one way is to flare landfill methane which will be emitted to the air as 

business-as-usual, the other way is to generate electricity which can replace the 

electricity will be otherwise generated by coal fire plant.  

Based on the approved baseline methodology “Greenhouse Gas Emission Reductions 

through Landfill Gas Capture and Flaring where the Baseline is established by a 

Public Concession Contract” by UNFCCC, the emission reduction achieved through 

flaring landfill methane can be calculated according to the equation as below: 

 

MDflared.y=LFGflare.y×WCH4y×DCH4×FE×GWPCH4  

=22000m3/day×365 days×1/2×0.0007168t/ m3×0.98×21 

=59228.25 t CO2 

MDflared.y: emission reduction through flaring of landfill gas, tons of CO2 

equivalent 

LFGflare.y: landfill gas flared, m3/day  

WCH4y : percentage of methane in landfill gas 

DCH4: density of methane, ton/m3 

FE: combustion efficiency of gas engine  

GWPCH4：Global Warming Potential for methane(21) 
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The emission reduction achieved by generating electricity in place of coal fire power 

generation can be calculated as below: 

 

CER2=EGy×CEFelecrcuy·y 

=1.40MW×24×335×0.8863=9976(tCO2) 

EGy: amount of electricity supplied to the gird  

CEFelecrcuy.y: emission factor of local grid, 0.8863 ton CO2/WM 

In total, the annual emission reduction of this project is 59228+9976=69,204 ton of 

CO2 Equivalent.  

Table 9: Financial Analysis of the Case Project 

1 Capacity of gas engine kW.h 760x2 

2 Total investment Million yuan 25.6739 

3 Unit cost of power generation yuan/kW 33,780 

4 FIRR % 8 

5 

Simple payback time 

(including 1 year construction 

period) 

year 11 

6 Payback time for bank loan  Year 12 

7 Price of electricity Yuan/kW·h 0.30 

 

In addition to the project revenue from power generation, if the emission reduction 

of this project can be certified as CERs, each year the sales of CERs can bring this 

project additional 350,000 to 500,000 Euro revenue based on the current market price 

of CER ranging between 5 Euro to 7 Euro.  

 

The results above show the CERs generated by CDM project can significantly 

improve the attractiveness of investment. Normally the hurdle rate of IRR for this 
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type of project is at least 12% of IRR in China, and the expected payback time is 3-4 

years. If without CDM, such a “landfill gas to energy” project will not be financially 

viable as its payback time expects to be 11 years, and IRR is only 8 percent. However, 

when the CERs generated by “Landfill gas to energy” project is taken into 

accountant, it greatly shortened its payback time from 11 years to 4.5 years, making 

the project attractive to commercial investors even under the condition of no 

preferential price subsidized by the government.  

4.3 Potential of landfill gas-to-energy CDM projects 

The review of MSW generation and landfills in China shows great potentials for 

developing gas-to-energy CDM projects in China. 

 

 There are about 527 landfills in China at end of 2002, most of which did not 

install gas collection and power generation equipment. As we know, China has 

more than 2000 counties. This fact, meaning that most of counties have not yet 

started landfill projects, allows a large potential for the landfill gas project to 

proceed. 

 Although few previous landfill projects in China were developed as CDM 

projects for additional financing when they were started up, awareness of CDM 

knowledge has been quickly expanded among the owners or developers of 

landfills. They are now willing to accept foreign funds to support the necessary 

incremental investment for CDM application and mitigate the risks associated 

with CDM registration. 

 A few pilot landfill gas to energy projects, for example, Beijing An’ding landfill, 

have gotten the government’s approval for CDM application. That is to say, new 

methodologies and techniques have paved the way for grid-connection CDM 
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application in China, which was previously inpractical based on existing 

methdologies because of the lack of dispatching data from grid. 

 Governments are motivated to pay more attention to sustainable development 

and environmental issues and are becoming more and more serious for 

municipal waste treatment. As a result, many preferential arrangements and 

regulations have been issued by local governments to promote the well-handling 

of municipal wastes. In fact, many cities have rules that give the electricity 

generated by landfill gas projects higher priority to put into grid. 

 In addition, as estimated before, the total MSW produced in 2004 is about 270 

million tons, of which only 162 million tons is disposed. With the development of 

Chinese economy and increasing public attention to environment issues, we 

believe the current disposal rate of 60% will get improved, resulting in more 

landfill projects under constructions in the coming years. 

 

Most possible CDM project opportunities are existing in many medium-to-large 

cities. Metropolitan cities like Shanghai and Beijing have already had landfill 

upgrade plan to introduce landfill-gas-to-energy projects. Many local landfill 

investors and consulting firms, usually affiliated to environment protection buearau 

or city construction administration, have gotten approval to promote the landfill-gas-

based CDM project application.  

China presently has more than 13 cities with population more than 2 million 

(including 4 cities of more than 10 million, a few other cities of more than 5 million), 

and 27 cities of population between 1 to 2 million.  

As rapid urbanization process goes Chinese population will continue to increase to 

800-900 million in 2020, more MSW will be generated in the forthcoming years, if a 

fraction of these landfills can be applied with “landfill gas to energy” technology 
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with the help of CDM, China would substantially contribute to methane emission 

reduction and benefit the world as large.  

 

Taking into account of China’s experience from the existing “landfill gas to energy” 

projects, 13 largest cites will have potential to have “landfill gas to energy” project 

with a feasible capacity of 10-25 MW, and for the another 27 cities with population 

between 1-2 million, each city have the potential to develop “landfill gas to energy” 

project of 5 MW capacity. Moreover, for 53 cities with population between 0.5 million 

to 1 million, it is reasonable to assume each of the cities has potential of developing 

“landfill gas to energy” project of 2 MW. Table below illustrates the potential 

capacity of power generation from landfill gas in total.  

Table 10: Power Generation Capacity from the Existing Landfills in China 

Urban 

Population, 

Million, (2000) 

Number 

of Cities 

Average Capacity for 

each type of city in 

terms of population 

Projected capacity of 

“landfill gas to power” 

project (MW) 

Over 10 million 4 25 MW 100 

2-10 million 9 15 MW 135 

1-2 million 27 5 MW 135 

0.5-1 million 53 2 MW 106 

Total  93 -- 476 

 

In 2004 China have 40 mega cities with population over 1 million, this gives a 

reasonable population scale for developing viable CDM projects of landfill gas 

capture in China. Furthermore, China’s rapid urbanization and economic 

development will bring more cities to be suitable for landfill gas capture projects in 

the near future.  
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CDM can help Landfill gas capture projects generate and monetize CERs so as to 

remarkably improve its financial performance and make such projects more 

attractive. As Chinese government gradually place stronger supports to setting 

Green Pricing of renewable energy, landfill gas capture projects will have greater 

chance to success. 

 

China’s current policy, institutional and technology barriers will be removed with 

the deepening of its economic and energy reform, an early involvement into this field 

will give an absolute edge to the project investors or developers to explore Chinese 

CDM markets. 

 

As Chinese cities will generate more municipal solid waste in the coming years, and 

more landfills will be constructed, it is estimated that during 2005-2008, over 100 

CDM projects for the landfill gas recovery and power generation are expected. 

 

Size of the installed capacity would be 200KW to 20 MW, and the annual emission 

reduction at project level is estimated from 50 Kt CO2e to 350 Kt CO2e. Taking in 

consideration of urbanization process, in the next a few years, the total annual 

emission reductions are estimated from 13-20 Mt CO2e, and the total installed 

capacity are estimated in the range of 600 MW-1000MW.  
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5. Discussion 

CDM and technology transfer in China 

 

China has attached particular importance to the role of CDM in technology transfer. 

However, by design and current rules, CDM was not obliged to transfer technology, 

although it has always been expected to have such effect.   

 

Driven by market force and political conscience of AI Parties, the CDM at best can 

introduce and deploy cleaner technology than existing ones in developing countries, 

but not necessarily advanced and innovative technology that can enable developing 

countries not to repeat the path of developed countries.  

 

CDM is after all driven by balance between financial cost and benefit. Other benefits, 

such as technology transfer, are unable to enter the equation unless they can be put 

into monetary term.  CDM is project based and not designed as a process to localize 

cleaner technology.  Therefore the task of steering CDM is basically on the host 

country if they are keen on technology transfer.  

 

China’s recent revised CDM regulation has indicated Chinese government is in better 

favor on renewable energy, energy efficiency and methane capture than HFC and 

NOx type projects. This has reflected the top Chinese leaders’ consensus on the 

environmental integrity and sustainability of CDM project through wide 

consultation with various stakeholders in the country. To make CDM work for 

sustainable development, its sustainability indicators should include local 

employment (numbers) involved, balance of payment, technological self-reliance, 
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project/technology replicability, hard currency liability, skills development and 

institutional capacity.   

 

China’s CDM eligibility requirement on national ownership may also facilitate more 

directly the localisation of cleaner technology than without such requirement. 

 

Challenges  

Less than 3 years remains to the start of the first commitment period of the Kyoto 

Protocol (2008-2012). CDM requires that a sufficient amount and scale of CDM 

projects start promptly. 

 

Additionality is apparently time-dependent for CDM projects involving quick 

technological progress, since their commercialization would need to be realized with 

a short period. Therefore there is almost only one chance for CDM eligible projects to 

meet additionality criteria. 

 

Knowledge and public awareness of CDM are very limited at local, provincial and 

city level. Potential CDM project developers need capacity building activities. 

 

The transaction cost of potential CDM project activity, e.g. costs for recruitment, 

negotiation, validation, monitoring, verification and certification) is expected to be 

high, especially for small and medium scale CDM project activities. The question of 

who pays for the transaction cost is a barrier to CDM implementation. 

 

Currently the CER benefits from CER price can help to overcome the financial 

barriers in many renewable energy projects. However, in comparing to other more 

profitable projects like HFC and PFC, and methane capture, renewable energy 

project needs more support from Chinese government to make it more attractive. 
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Large energy efficiency projects have good potential to become CDM project, for 

instance, coke oven gas recovery and utilization, energy efficiency improvement in 

iron and steel, chemical, building material industry. The definition of emission 

baseline, methodology, and the justification of additionality have been the major 

barriers for this type of projects. The risk can be eliminated when associated 

methodology can be approved by the EB of UNFCCC. 

 

CDM intermediate agents, e.g. CDM promotion/business center or companies have 

not been widely established in China, the international professional carbon agents 

are still dominating the market, lack of local capacity is a barrier for development 

more CDM projects in China. 
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6. Conclusions 

This study has concentrated on two aspects:  

1. Policy and Implementation of CDM in China, this part of studied China’s CDM 

administration, legislation, institutional settings, economic and social impacts. 

Analysis is given on the opportunities and constraints on CDM implementation, 

and based on policy review, recommendations are given on how to make CDM 

work for China’s sustainable development strategy.  

2. Part II selected one type of CDM project, landfill gas to energy project, as a study 

case. This part researched the perspective of landfill gas-to-energy projects in 

China, and analysed the factors in preparing CDM project in China, including 

relevant national policy and legislation, national procedures, market potential, 

and the social and economic implication of this type of projects. 

 

Through the study on the two aspects above, this study concludes: 

1. CDM is certainly compatible with sustainable development strategy and priority 

areas in China. 

 

2. Institutional arrangement for CDM project approval and management regulation 

for CDM operation have been officially established. 

3. Many low cost emission reduction project opportunities are available with rapid 

economic growth in China. There is also energy science & technology progress 

and localization process that needs support from CDM. 

4. Currently gradual increasing market prices of CERs encourage more CDM 

investment in China. EU internal emission trading scheme and other bilateral 

financial initiatives would promote CDM cooperation between EU and China. 
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To capture CDM project opportunities, the following immediate actions can be taken: 

1. Capture the CDM opportunities from demonstration projects for advanced 

technology transfer and localization. 

2. Packaging CDM projects in the electric power sector and coal mining sector 

through a top-down approach. 

3. Extensively select and develop CDM projects in renewable energy and energy 

efficiency fields in the energy intensive industries through a bottom-up approach. 

4. Biomass to energy technology have great potential to be developed into CDM 

projects in China, it falls into Chinese government’s priority area, and CDM 

provided potentials for Swedish biomass technologies to be introduced to China. 

5. Landfills under certain conditions can develop gas to energy CDM project, such 

type of project is environmental friendly, profitable and sustainable. 
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7. Suggestions for Future Work 

As this study has already covered the following areas: 

• The co-relationship between sustainable energy development and climate 

change in China, and how to make CDM work for sustainable development in 

China?  

• Evaluate the current Chinese policies and administrative and institutional 

settings for CDM cooperation, and formulate policy recommendations for 

improvement. 

• Case Study: an industrial sector analysis on developing landfill gas-to-energy 

project under CDM in China. 

• The future research will be carried out based on the case study and 

optimization of industrial energy systems.   

 

Aspect I: 

 

A focus of this study will be on CDM’s interaction with China energy development 

and energy conservation policies. With China’s rapid industrialization, China play 

more and more key role in international carbon emission arena. How Chinese 

government perceive and apply CDM for its sustainable development will have 

significant impact to the rest of the world. This study will therefore keep track on the 

progress of Kyoto protocol and China’s energy strategy, and explore the social, 

economic and environmental impacts to the world. 

 

China has already issued revised CDM regulation, but more specifications will be 

pronounced in the coming years. Following the policy updates, more study will be 

carried out on the application of China’s CDM regulations to real CDM projects. 
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Aspect II: 

 

A few industries will be chosen to make in-depth study on CDM application and 

their social, economic and environmental impacts. the preliminary suggested 

industry are coal mine methane capture and industry energy efficiency 

improvement. As the author will work for the division of Energy Efficiency under 

EU-China Energy and Environment Program (EEP) during 2006 to 2008, the industry 

energy efficiency improvement CDM study will be likely focus on cement, 

nonferrous metal industry. The following aspects will be studied for each industry: 

• How to benchmark energy efficiency in selected industry sectors? 

• What are the potential of energy conservation for the selected sectors? 

• Feasibility analysis of CDM projects in selected sectors. 

• Case study on the interaction between technology transfer and CDM 

mechanism. 

• Policy analysis and recommendation on climate change policy improvement 

for the Chinese government. 
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