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1. INTRODUCTION
Clean Development Mechanism (CDM), a flexible mechanism established in Article 12 of the
Kyoto Protocol, stipulates that the contracting parties (within the scope of Annex I) can
cooperate with the Non‐Annex I parties to implement greenhouse gas emission reduction
projects in developing countries, aiming to facilitate sustainable development in developing
countries and to assist the developed countries included in Annex‐I in achieving the ultimate
goal of reducing the emission of greenhouse gases under the Kyoto Protocol.
The Chinese government has paid great attention to the development and management of
CDM projects, and has designated the Designated National Authority (DNA) in charge of
Chinese CDM project activities. On June 30, 2004, the Chinese government issued Interim
Measures for Operation and Management of CDM Projects, which was put into trial
implementation for one year. At the termination of the trial implementation, the Chinese
government officially issued Measures for the Operation and Management of Clean
Development Mechanism Projects (hereafter the “CDM Rules”) on October 12, 2005.
CDM Projects will be examined and approved by the national authorities, but in most cases,
the government will not serve as the project development and implementation organisation.
CDM project activities will also be transparent, highly efficient, and traceable. The
promulgation and implementation of the CDM Rules offer strong institutional support for
efficient completion and systematic progress of CDM project activities. To standardize the
management of CDM project, the Chinese DNA simultaneously issued a series of
supplementary regulations in the form of a gazette. With the promulgation of management
policies, the number of approved CDM projects increased sharply since the Chinese
government approved the first CDM project in November 2004. By the end of June 2009,
2.091 CDM projects in China (apart from projects in Tibet) passed the approval of Chinese
DNA, and it is estimated that the annual emissions reduction will amount to 400 million
tonnes of CO2e (tCO2e). Meanwhile, 579 projects have been successfully registered in the
Executive Board (EB), and the annual emission reduction is expected to reach 180 million
tCO2e.1
The data shows that the transaction value in the global carbon market has continuously
gown several‐fold. The value has increased from US$ 10 billion in 2005 to US$ 30 billion in
2006, and later grew from US$ 63 billion in 2007 to US$ 126 billion in 2008. Over the past
three years, the market size has increased 12‐fold. Particularly, the transaction value of the
European Union Emission Trading System (EU ETS) has increased by US$ 43 billion over the
past three years, and has a current total value of US$ 92 billion. However, both the
transaction volume and value of the CDM projects in the primary market have shrunk. The
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market size decreased from 550 million tCO2e in 2007 to 390 million tCO2e in 2008, and the
market value dropped from US$7.43 billion in 2007 to US$6.52 billion in 20081.
Policies and market status have a significant influence on the carbon price in the
international carbon market. Data shows2 that the price of Certified Emission Reductions
(CERs) generated from CDM projects remained above 20 euros/tonne in June and July 2008,
while the price of European Union Allowance (EUA) ascended to 30 euros/tonne in June
2008, and then the price dropped. In early 2009, both CER price and EUA price dropped
sharply, and bottomed out in March 2009, with the price staying at around 7 euros/tonne.
Recently, the CER price and the EUA price have returned to 12 euros/tonne. This drastic
price fluctuation will ensure that the transactions will carry enormous risk.
Contracting parties of the United Nations Framework Convention on Climate Change
(UNFCCC) hope to reach an international agreement to address climate change at the
Copenhagen Conference by the end of 2009 in a bid to effectively reduce the
anthropogenic emission of the greenhouse gases. In which way(s) will the Kyoto Protocol,
which specified the emission reduction liabilities and indicators for the Annex I countries, be
extended and how the CDM will be developed will be one of the main focuses during
negotiations among different parties. This report interprets the current CDM management
policies in China, analyses the current status of the CDM market in China, evaluates the
implementation effectiveness of the policies and proposes the respective recommendations
to further improve the CDM policies.
The report also gives an introduction to China’s CDM management policies, outlines the
latest progress of Chinese CDM projects and identifies the barriers of CDM implementation
in China. It is followed by a survey of several European organizations operating in China
which evaluates the CDM market in China from the European organisations’ perspectives.
The report further analyses the cost effectiveness of reducing the emission of HFCs and N2O,
in order to provide the data basis for further improving CER’s income sharing. Moreover, the
three priority areas specified in the management policies are the focus areas of project
development in which the Chinese government encourages the project owner to get
involved, and this report also evaluates the implementation effects of the priority areas.
Accordingly, the report proposes recommendations to further improve China’s CDM
management policies.
This report was prepared within the framework of the EU‐China CDM Facilitation Project.
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European Climate Exchange (ECX)
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2. EVALUATION OF THE EFFECTS OF CHINA’S EXISTING CDM POLICIES
China’s existing CDM management policies comprise Measures for the Operation and
Management of Clean Development Mechanism Projects and the relevant policy guidelines
and notices. This chapter will review China’s CDM policy framework and relevant
institutions, and evaluate the implementation effect of policies and projects in prior fields, in
addition to suggesting feasible solutions.

2.1 CHINA’S CDM POLICIES
China, a Non‐Annex I contracting party (namely the contracting party of developing
countries) of the UNFCCC, ratified the Kyoto Protocol on May 29, 1998 and is eligible for
developing CDM projects. As one of the largest developing countries in the world, China has
a comparatively low level of development and weak foundation, and it is carrying out
fundamental infrastructure construction on a large scale, subsequently showing great
potential for CDM project development.

2.1.1 OVERVIEW OF CHINA’S CDM POLICIES
Objectives
CDM project activities should comply with Chinese laws and regulations as well as China’s
sustainable development strategies and policies, and in addition should meet the general
requirements of national economic and social development planning. CDM activities should
also promote the transfer of environmentally sound technology to China. Environmental
protection constitutes a fundamental part national policy as China strives to maintain the
harmonious development of the economy, society and environment. CMD projects are also
a mechanism through which technology can be transferred from Annex I parties to
developing countries..
CDM Priorities
The priority areas for CDM projects in China are:
•

Energy efficiency improvement

•

Development and utilization of new and renewable energy

•

Methane recovery and utilization

Energy‐related carbon dioxide emissions from fossil fuels account for the majority of
anthropogenic GHG emissions. With energy as the primary resource fuelling development, in
economies that become more developed, more energy is both produced and consumed.
However, energy‐related emission intensity can be relieved through improvements in energy
5

efficiency, development and utilization of new and renewable energy, and methane
recovery and utilization. Prioritising these projects can encourage the development of
relevant CDM projects and lead the transformation towards a low‐carbon economy. Coal is
the dominant energy source in China, and emits SO2, heavy metal and dust during
combustion. Implementation of this provision will also decrease pollution while reducing
GHG emissions.
Compared with projects involving the emission reduction of chemical gases in the form of
N2O, HFCs, PFCs, and SF6, energy efficiency improvement and renewable energy projects
generally bring about more sustainable development benefits for the host countries in the
form of expanding energy accessibility, creating jobs, alleviating poverty, and reducing local
pollution.
Implementation Framework
The key elements of China's implementation framework for CDM are outlined in the
following sections and include the "CDM Measures", related institutions and project
approval procedures.

2.1.2 MAIN CDM MANAGEMENT & IMPLEMENTATION INSTITUTIONS
As specified in "CDM Rules", the governmental authorities directly involved in the
management of CDM projects include the National Coordination Committee on Climate
Change (NCCCC), National CDM Board (NCB), National Development and Reform
Commission (NDRC) and CDM Project Management Centre (CDM‐PMC), among which NDRC
serves as the DNA for CDM in China.
The institutional structure for CDM projects management is a vertical management system
(see Figure 2‐1). On the top level is NCCCC that is a body with the mandate to review and
coordinate important CDM policies. Its responsibilities include reviewing national CDM
policies, rules and standards, approving members of the board, and deciding other issues
deemed necessary.
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Fig 2‐1: China CDM Management System
The second level is National CDM Board (NCB) consisting of the NDRC, Ministry of Science
and Technology (MOST), Ministry of Foreign Affairs (MOFA), the Ministry of Finance (MOF),
the Ministry of Agriculture (MOA), the former State Environmental Protection
Administration (SEPA) and China Meteorological Administration (CMA). Its responsibilities
cover reviewing CDM projects, reporting to the NCCCC on the overall progress of CDM
project activities and issues that have emerged, and making recommendations on
amendments to the CDM operation regulations and procedures.
Just below that level is NDRC, China's DNA for CDM, which is responsible for accepting CDM
project application, carrying out the administrative process of approving jointly with MOST
and MOFA on the basis of conclusions made by the Board, issuing written approval letters
on behalf of the Government of China, supervising the implementation of CDM project
activities with the help Local Development and Reform Commissions (LDRC), establishing
the CDM project management organization, and dealing with other relevant issues.
The national institutions for CDM management in China were designed on the basis of "CDM
Rules" dated 12 October, 2005 (available at: http://cdm.ccchina.gov.cn). According to the
measures, NCCCC is responsible for the review and coordination of important CDM policies.
Under the guidance of the NCCCC, the NDRC has been appointed as the DNA. The NDRC and
MOST co‐chair the NCB, and also represented are SEPA, CMA and other ministries.
In June of 2007, the State Council set up the National Leading Group on Climate Change
(NLGCC) headed by Premier Wen Jiabao, and Mr. Ma Kai, Chairman of NDRC heading the
7

Office of NLGCC. The NLGCC replaced the NCCCC in policymaking and in the coordination of
CDM‐related issues.
Newly established National CDM Project Management Centre and CDM Fund Centre are the
key institutions of CDM management under the administration of the NCB and the CDM
Fund Board.
Figure 2‐1 shows the management architecture designed by Chinese government for CDM
management. This section will focus on Chinese DNA, the National CDM Project
Management Centre and CDM Fund Centre.
2.1.2.1 C HINESE DNA
Chinese DNA has a transparent and strict CDM project approval procedure to assure the
successful registration at EB. In the case that a project fails to meet the approval
requirements, the project documents will be sent back to the project owners for further
modification in order to obtain the National CDM Board’s approval.
Function
As China’s DNA for the CDM, NDRC has the following responsibilities:
¾

Accept CDM project applications;

¾

Approve CDM projects jointly with MOST and MOFA based on the evaluations of the
NCB;

¾

Issue approval letter on behalf of Chinese government;

¾

Supervise the implementation of CDM projects;

¾

Establish the CDM Project Management Centre in consultation with other departments;

¾

Deal with other relevant issues;

¾

Institutional Arrangements & Funding;

¾

China adopted a multi‐tiered DNA structure that incorporates a broad range of
government entities. Realizing that climate change influences a country in many
aspects and addressing this problem requires ministries to collaborate, NCCCC was
founded containing members from 15 ministries. The Committee is responsible for the
review and coordination of important CDM policies, e.g. to review national CDM
policies, rules and standards and to approve members of the NCB1.

1

In June 2007, according to the Notice on Establishing National Leading Group on Climate Change and Energy
Conservation and Emission Reduction issued by the State Council, the National Leading Group on Climate Change
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¾

The NCB co‐chaired by NDRC and MOST also consists of seven government entities,
which synthesises the expert review of CDM applications. In addition, NCB should
report to NCCCC on the overall progress of CDM project activities, present issues that
have emerged, and make further recommendations.

¾

Although the simplified, single‐unit DNA structures set up in some countries offer
advantages in terms of lower administrative costs, faster project processing times, and
reduced coordination requirements, it does not suit China on account of its large
potential in CDM project development and complicated conditions.

¾

The multi‐tiered approach, especially the involvement of majority of government
entities, enables a much broader integration of the CDM into national development
priorities and decision‐making processes. It also offers the opportunity to bring in a
larger set of skills and experience in specific sectors. Many CDM projects involve
multiple sectors, or raise issues involving multiple ministries such as energy, forestry
and agriculture, water, trade, economics and finance, health, and environment. The
multi‐tiered structure allows multiple ministries and actors to participate in the project
review and approval process.

¾

The multi‐tiered structure, where experts are invited to review Project Design
Document (PDDs), also enables broader stakeholder participation in CDM. The experts
in the database come from universities, research institutes as well as industry
associations. It is essential for ensuring that CDM activities are integrated into broader
sustainable development initiatives as well as incorporating social and community
concerns into CDM decision‐making. Stakeholder participation in DNA can increase
understanding of the CDM among the private sector, stimulate the engagement of
national research institutes in R&D on sustainable technologies and climate change
issues, and led to increased cooperative partnerships between the public and private
sector.

2.1.2.2 N ATIONAL CDM P ROJECT M ANAGEMENT C ENTRE
In order to promote the development of CDM and international cooperation on climate
change, NDRC has authorized the Energy Research Institute (ERI) to establish the National
CDM Project Management Centre. This Centre, under the guidance of the Climate Change
Office of the NDRC, mainly operates at the project level and organises the CDM Board. The
main responsibilities include:
¾

Organise experts to review CDM projects and offer evaluation opinions

(NLGCC) was established. The NGLCC improved and enhanced the role of the previous NCCCC, and is composed
of 20 ministries including NDRC, MOFA, MOST, etc.
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¾

Set up CDM project management database, offer CDM project development and
management information, in addition to recording and typing the verified CERs into the
information system

¾

Monitor and supervise the implementation of CDM projects

¾

Develop CDM construction activities and offer consultation services concerning
management and technology

¾

Take charge of managing and assorting the NDRC Meteorology and Climatology Office’s
external cooperation projects

¾

Take charge of summarizing China CDM Fund Centre’s sponsored projects under the
direction of National Meteorology and Climatology Office

¾

Assume responsibility for the relevant research work commissioned by the Meteorology
and Climatology Office

¾

Assume the responsibilities for management and implementation of other external
cooperation projects on climate change in the event of being commissioned by other
institutions and departments

2.1.2.3 C HINA CDM F UND M ANAGEMENT C ENTRE
Sponsored by the Ministry of Finance, CDM Fund Management Centre was established for
managing the CDM fund.
High CER market values could serve as a perverse incentive, stimulating the operation of and
further investment in polluting industries. To address these concerns, the CDM Rules have
introduced a levy on the CER revenues generated by various CDM projects. The CDM Fund
was established to manage the fees collected from CDM projects. The CDM Fund will also
receive technical assistance and other grant support from external funding agencies.
CDM Fund is running under the guidance of the Fund Examination Council, which comprises
the NDRC, MOFA, MOF and MOST. In addition, the detailed regulations on the revenue
collection and utilization are jointly formulated by the Ministry of Finance, the NDRC, and
other relevant departments. CDM Fund resources will be used to promote domestic CDM
projects and other climate change‐related mitigation and adaptation projects and activities
through the provision of technical assistance, grant support, and loans.
The main responsibilities of the CDM Fund include:
• Implementing decisions of the Board of the CDM Fund, and under the supervision of
CDM Fund administration department, organizing and implementing CDM Fund
operational activities;
• Collecting and building the CDM fund;
10

• Proposing plans for the management and usage of the CDM Fund, and
implementing the plans after they are approved by the Board of the CDM Fund;
• Establishing CDM Fund management rules, and regulating the financial management
and auditing of CDM Fund operational activities;
• Monitoring and managing the entire procedure of CDM Fund projects;
• Developing and implementing CDM Fund projects;
• Organise out international, domestic, and local cooperation;
• Compiling an annual fund financial budget and settlement reports

2.1.3 CHINA’S CDM PROJECT OPERATION & CDM MEASURE
To guide and facilitate the development and implementation of CDM projects in China, on
30 June, 2004, the NDRC, the MOST and the MOFA jointly issued the "Interim Measures for
the Operation and Management of Clean Development Mechanism Projects". The “CDM
Rules” were issued in final form on 12 October, 2005 by the NCCCC, following the experience
gained under the Interim Measures, and the rules therefore reflect the suggestions from
project participants and experience gained from practice. The “CDM Rules” represent the
current legal basis for CDM activities in China, including the guidance for application,
implementation and management of CDM projects in China.
The issuance and implementation of “CDM Rules” help to shape orderly market and
contribute more to global GHG emissions mitigation. As defined in the Kyoto Protocol, the
purpose of the clean development mechanism shall be:
“To assist Parties not included in Annex I in achieving sustainable development and in
contributing to the ultimate objective of the Convention, and to assist Parties included in
Annex I in achieving compliance with their quantified emission limitation and reduction
commitments under Article 3.”
Developing countries, due to their general economic, technological, and social background,
are generally less energy efficient and hence have great potential for low‐cost emission
reduction opportunities.
Issuance and implementation of “CDM Rules” helps to direct CDM project operation
towards sustainable development. As mentioned above, assisting Non‐Annex I Parties in
achieving sustainable development is a goal of CDM. The host country has, as a sovereign
right, the prerogative to determine its own criteria and to confirm whether a CDM project
assists it in achieving sustainable development. China’s government considers sustainable
development to be a national strategy. CDM project development should also be included in
national strategy.
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2.1.3.1 O VERVIEW
The “CDM Rules” includes 5 Parts and 26 Articles in total, and which covers:
General Rules
CDM projects to be implemented in China shall be approved by the relevant authorities
under the State Council, and the NDRC is the DNA of China. Considering that one of the
objectives of CDM is to promote sustainable development in the host country, the priority
areas for developing CDM projects in China are energy efficiency improvement,
development and utilization of new and renewable energy, as well as methane recovery and
utilization. In accordance with the relevant decisions of the COPs, the implementation of
CDM projects must be transparent, highly efficient and accountable.
Permit Requirements
CDM project activities must adhere to China's laws and regulations, sustainable strategies
and policies, and the overall requirements for national economic and social development
planning. The implementation of CDM project activities must also conform to the
requirements of the UNFCCC, the KP and relevant decisions by the COPs, and shall not
introduce any new obligation for China other than those under the UNFCCC and the KP.
There are detailed requirements regarding the documents that need to be submitted for
approval. For example, the CDM project owner shall submit to the NDRC the following
documents: CDM PDD, certification of enterprise status (enterprises licence), general
description of projects, the Engineering Feasibility Approval from NDRC or LDRC, and the
Environmental Impact Assessment (EIA) approval from national or local offices of the
Environmental Protection Administration. Aside from the above mentioned documents, the
project owner is required in the CDM Board meeting to present the Emissions Reduction
Purchase Agreement (ERPA) or purchase intent, and the consultant service contract for
review.
The “CDM Rules” also regulate unilateral projects. If a foreign buyer is not yet known when
the project is submitted for DNA approval, it can be submitted without CER price, and some
other relevant information. In this case, the Letter of Approval will specify that CERs to be
generated by the project must be transferred to the national account of China and should
not be transferred from the national account of China unless approved by the Chinese DNA.
The CERs produced by this project should also be traded at a price approved by China DNA,
and the project participants must therefore report the CER price to the DNA when trading.
Several specific provisions are discussed in more depth below:
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The Institutional Arrangements for Project Management and Implementation
In addition to Chinese legal institutions, the “CDM Rules” outline the responsibilities of the
CDM project owner, which must be a Chinese‐funded or Chinese‐holding enterprise. The
project owner must hold CDM project negotiations with foreign partners and is responsible
for the construction of the project and for the development and implementation of a project
monitoring plan to ensure that the emission reductions are real, measurable, long‐term and
additional. It is also the responsibility of sellers to contract a Designated Operating Entity
(DOE) to validate the proposed project activity and to verify emission reductions of the
project activity, and then report to the NDRC on CERs issued.
Project Procedures
Refer to following section.
Other Provisions
Key provisions are outlined below.
The “CDM Rules” are formulated in accordance with the provisions of the UNFCCC, the
Kyoto Protocol, and the relevant decisions adopted by the Conference of the Parties. The
basic rules and procedures are described in the following sections; institutional
arrangements were described in 2.1.2.
2.1.3.2 P ROJECT E XAMINATION & A PPROVAL P ROCEDURES
An efficient and effective application‐to‐approval process for CDM projects has been formed
after several modifications and simplifications according to the practice in reviewing and
approving CDM project applications in China. It consists of the following steps as illustrated
in Error! Reference source not found.
Project examination and approval steps:
¾

Step 1‐ Project development: The project owner or the cconsultant company (invited by
the buyer or the seller) should complete the relevant tasks during the process of project
development, such as the feasibility study, the PDD development, negotiation with the
buyers, environmental evaluation approval, and feasibility study approval etc.

¾

Step 2 – Submission of Application: The project owner may apply to the NDRC for a
Letter of No‐objection if the buyer requires this document, otherwise he should directly
submit all required application materials to the NDRC to apply for the Letter of Approval
that is encouraged by the NDRC because the CDM market is well‐developed. In the
process of CDM project application, it is unnecessary to first apply with LDRCs, however,
we suggest the project owner make a copy of application materials to the LDRCs and
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maintain communication with them because they will help us to manage and monitor
the implementation of the project later.
¾

Step 3 – Expert Review: For every project, NDRC will ask one or two independent CDM
expert(s) who are mainly from universities or research institutions to assess the quality
of the PDD. Experts will submit their assessment conclusions to CDM Board prior to the
CDM Board reviewing meeting.

¾

Step 4 – National CDM Board Meeting: NDRC will organize one or two CDM Board
meeting(s) per month to review the submitted applications of that month. The project
owner is required to attend this meeting and to present the project profile in the
designated time, and to show the required documents, including ERPA or purchase
intent, and consultant service contract, to the CDM Board. Now the CDM Board
meeting usually is held twice every month because there are almost one hundred
applications submitted to NDRC per month.

¾

Step 5 – CDM Board Decision: The CDM Board will make decision regarding every
application with the reference of experts’ opinions. Three results are possible, the best
is to approve, and the worst is to reject, and the third choice is to reconsider the
application after some modifications and improvements have been made. Until now no
project application has been rejected, but some projects have to be re‐applied because
the quality of the PDD the necessary documents did not fulfil the Board’s standards.

¾

Step 6 – Letter of Approval: According to the decision of CDM Board, the NDRC will
work on the administrative procedure for issuing the Letter of Approval. It will take
some time to print the last official approval document because every decision should be
signed by three ministers of NDRC, MOST, and MOF.

According to "CDM Measures", a set of proficient applications and review procedures for
CDM project has been formed. Some aspects in the above 6 steps are described in greater
detail below.
Project’s initial examination
The project owner should apply directly to the DNA and relevant local and national
government departments may provide assistance to the enterprise. All applicants shall
submit the following documents to the NDRC: (a) CDM project application letter, (b)
application form, (c) CDM project design documentation, and (d) general information on
project construction and financing. The last document should provide information such as:
general information about the project owner and the foreign partner, project information,
total investment and project financing, a brief technical description of the project activity,
estimated GHG emissions reduction, economic and environmental benefits of the project,
approval status of the construction of the project and the environmental impact assessment
and current status of the project.
The DNA determines whether a project meets CDM eligibility and other domestic
requirements, and decides whether or not to approve the application for the next step. To
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improve the efficiency while dealing with large number of applications, Chinese DNA issued
a notice, in which the font and size of Chinese and English characters are specified in most
documents.
Chinese DNA will issue a letter of endorsement for CDM projects subject to application from
the project proponent, but it is not a prerequisite for approval. Only a Chinese enterprise in
the CDM project can apply for the letter, and it must submit the following documents: (1)
application for a letter of endorsement, (2) certification of the application’s identify and
status, (3) general information about the project such as the applicant’s contact information,
information of foreign partners, project location, type of emission reduction and adopted
technology, the methodology applied and the expected amount of emissions reduction.
Expert review
For the CDM projects that have passed the preliminary approval process, the DNA will
commission two experts to review each project’s documents. As mentioned before, these
experts, proficient at relevant methodologies and with rich experience in the field, are from
different organizations and each of them will review all of the documents, especially the
PDDs. The DNA is responsible for commissioning or dismissing those experts depending on
their previous work. The review process is required before the meeting of the National CDM
Board and their returned comments and opinions are very important for the final
conclusion.
Board review and decision‐making
For its working procedure, NDRC first accepts application materials submitted by CDM
project participants and checks whether they meet the relevant requirements. After passing
this stage, an expert group will be organized by NDRC to review the PDD of an eligible CDM
project. Finally, the DNA will convene all the NCB members and arrange a monthly meeting
of the NCB to review all the project applications with the expert reviewers who can express
their opinions. Members of the Board will discuss the project. If a consensus is reached
among all the present members, then the project is approved.
Based on the conclusion made during the meeting, the DNA will issue a Letter of Approval
for approved projects and inform the applicant of rejected projects of the reasons. Generally,
the applicants will be informed within 50 days, or, if the approval process has been extended,
within 60 days.
CDM implementation is a learn‐by‐doing process for all the members involved. As more and
more projects are expected to apply, the Chinese DNA will face increasing pressure to assess
and approve projects. However, with the accumulation of experience, China’s CDM project
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approval procedures will continue to develop in the direction of higher transparency and
standardization.
2.1.3.3 O THERS
Meeting the DNA’s examination and approval standard is a precondition for a CDM project’s
approval by DNA. Please refer to Chapter 2.2 for the examination and approval standard of
China’s DNA.
Chapter IV in the report will analyze CER’s revenue allocation system.
All CDM projects should pass the environmental impact assessment before getting the Letter
of Approval issued by China DNA.
According to Decision 17/CP.7, funding from CDM projects must be additional to existing
official support. In addition, funding for CDM projects from developed country must be
additional to the existing official development assistance (ODA), meaning that the capital of
ODA cannot be used for purchasing CERs from CDM projects. Funding for CDM projects from
Parties of developed country shall be additional to their current official development
assistance and their financial obligations under the Convention. CDM system is a market
based trading scheme, so it is reasonable to make the CERs buyers pay additional fund.
In addition, CDM project activities should promote the transfer of environmentally friendly
technology to China.
CDM Project is a cooperative project between the contracting party included in Annex I and
the contracting party not included in Annex I according to the Kyoto Protocol.

The project

owner must belong to the contracting party beyond Annex I, and thus a special requirement
under the Chinese “CDM Rules” states that only Chinese funded or Chinese‐holding
joint‐venture enterprises within the territory of China are eligible to conduct CDM projects
with foreign buyers. This requirement implies two factors: 1) the total Chinese‐holding share
must be at least 51% of the entire company, and another is the largest shareholder should
be a Chinese company. 2) To determine whether an enterprise meets this requirement, the
CDM project owner shall submit to the DNA the following documents: CDM project design
document, certificate of enterprise status, general information of the project, and a
description of the project financing.
In the case of Hong Kong and Macao, there are many multinationals whose investors are
from different countries including China. Such companies must be checked by the local
government, and they will be permitted to apply for CDM projects if more than 51% of their
share is held by Chinese shareholders (including Hong Kong and Macao).
The provision that only Chinese funded or Chinese‐holding enterprises within the territory of
China are eligible to conduct CDM projects with foreign partners is also designed to avoid
the abuse of the official development aid funds, and to ensure that CDM project
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implementation will benefit Chinese industries and to ultimately facilitate their
development.
2.1.3.4 A LLOCATION OF CER R EVENUE
According to Chinese government, GHG emission reduction resource is owned by the
Chinese government and the CDM Rules specifies the revenue allocation.
It is stated in Article 24 that “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”. Any non‐project participant, for example, the
consultant company, has no authority to share CERs.
China views sustainable development as a national strategy and stresses that CDM projects
must make positive contributions towards it. However, there is no strict quantified
measurement of sustainable development at present in China, so the projects are evaluated
more on the basis of their impact within clearly defined priority areas. As noted before,
China has identified the priority areas for CDM project implementation as energy efficiency
improvements, development and utilization of new and renewable energy sources and
methane recovery and utilization. Of the six GHGs covered under the Kyoto Protocol,
reduction of carbon dioxide and methane emissions is more closely related to these priority
areas, and often involves much higher incremental emission reduction costs per unit. Thus,
they have the highest priority.
The other four GHGs including nitrous oxide (N2O), hydro fluorocarbons (HFCs),
perfluorocarbons (PFC) and sulphur hexafluoride (SF6) mainly come from chemical
production processes. Reducing the emission of these substances usually requires simple
end‐of‐pipe treatment technologies and such projects offer very limited social,
environmental, and economic benefits. In addition, the large amount of CERs produced by
these projects due to the high global warming effects of these gases may attract more
potential project owners, and thus affect the implementation of projects that contribute
more to sustainable development.
Based on the above considerations, Chinese government conducts different levies on CERs
sales for various CDM projects:
• 65% for projects involving HFC and PFC emission reductions
• 30% for projects involving N2O emission reduction
• 2% for projects in priority areas defined in Article 4 and forestation projects.
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The implementation of this provision restricts HFC, PFC and N2O project developments,
which contributes to high quality CERs supply and stable CERs price in world market. Also, as
a negative incentive, it can prohibit the fast growth of CDM projects in China and
subsequently contributes to a balanced regional distribution of CDM projects.
The revenue collected by the Chinese government from CER transfer benefits are sent to the
China CDM Fund and will be used in supporting activities on climate change. The detailed
regulations on collection, management and usage of the revenue will be jointly issued by the
Ministry of Finance, NDRC and other relevant departments.
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2.2 ASSESSMENT OF CHINA’S CDM POLICIES IMPLEMENTATION
The fast growing CDM market in China has attracted more and more international buyers
(investment firms of funds) and project developers (domestic and international consulting
firms and brokers) to take part in CDM project activities.
The “CDM Rules” have made significant contribution to the regulation and promotion of the
CDM market in China, and have been particularly successful in the the CDM priority areas
(details see 2.3). With the fast development of the domestic market, the following barriers
and risks has attracted the attention of the government.

2.2.1 CDM PROJECT DEVELOPMENT IN CHINA
Since Chinese government approved the first CDM project in November 2004, the number of
approved CDM projects has increased sharply. By the end of June 2009, China’s DNA1 has
approved 2.091 CDM projects.
Approved CDM projects are widely distributed among China’s provinces, apart from Tibet.
252, 213, and 136 CDM projects have been approved in Yunnan Province, Sichuan Province,
and Inner Mongolia respectively, all of which are at the forefront of China’s CDM
development. The top three provinces in annual emission reduction are Sichuan Province
(37,743ktCO2e), Jiangsu Province (37,427 ktCO2e), and Zhejiang Province (36,799 ktCO2e),
and the three provinces’ total combined emission reduction is 28.2% of China’s annual
average.

1

Data: China CDM Project Management Database
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Fig. 2‐3: Approved CDM Projects in China, by June 30, 2009

Fig. 2‐4: Provincial Distribution of Approved Projects and Annual Emission Reduction
CDM projects’ main categories fall into: new and renewable energies, energy saving and
improvement of energy efficiency, and the recycling and utilization of methane.
The annual emission reduction of DNA’s approved projects is estimated to total 400 million
tCO2e (see Fig. 2‐5).
In addition, 579 projects have been registered at the EB, with annual emission reduction
estimated to reach 180 million tCO2e (see Fig 2‐6).
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Fig. 2‐5: Type Distribution of China DNA’s approved projects and annual emission
reduction

Fig. 2‐6: Type Distribution of Chinese projects registered at EB and the annual emission
reduction
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2.2.2 OVERALL ASSESSMENT OF CHINA’S CDM POLICIES
In 2003, China established the National Coordination Committee on Climate Change. On 30
June 2004, the Interim Measures for Operation and Management of CDM Projects came into
force and the CDM Rules have been officially implemented since October 12, 2005.
To standardize CDM project management, the Chinese DNA issued a series of
supplementary regulations in the form of notices. In 2006, the government issued the
Important Notice on Standardizing China CDM Project’s Consultation Service and Evaluation,
Examination and Approval Procedures Concerning CDM Project Application, and Notice on
Determining Baseline Emission Factors of Power Grids in China. In 2007, the government
issued 2007 Baseline Emission Factors for Power Grids in China and the NDRC Climate
Change Office’s Notice on Standardizing CDM Project’s Application Procedures etc. In 2008,
the government issued the Notice on Adding RMB into the CER Price Unit, Implementation
Arrangement of CDM Projects in Hong Kong SAR, and Notice of Informing the NDRC of CDM
Projects after 2 August 2008. In 2009, Chinese government issued the Relevant Regulation
on the China’s Existing Environmental Impact Assessment of Construction Projects, Notice of
Income Tax Policies concerning China CDM Fund and CDM Project Implementation
Enterprises, Briefings of China’s On‐grid Power Price Generating from Renewable Sources,
and Explanation to Issues concerning China’s Wind Power Capacity Discount etc. The above
notices constitute effective supplementation to the management policies, and form the legal
basis for the standardized development of China CDM projects. In particular, successful
performance has characterised the three priority areas specified in the CDM Measure.
New and Renewable Energies
On 4 September 2007, China officially issued the Medium and Long term Development Plan
for Renewable Energy to set the technical targets for renewable energy by 2010 and 2020.
Namely, the Chinese government will strive to achieve its goal of making renewable energy
consumption 10% of total energy consumption by 2010 and 15% by 2020.
Hydropower and wind power are considered two major renewable energy sources. By 30
June 2009, the Chinese government has approved 998 hydropower CDM projects (47.7% of
the total number of approved projects). It is predicted that the annual emission reduction
will amount to 110 million tCO2e (making up 28.3% of China’s total emission reduction).
Most of these hydropower plants are runoff hydropower plants. Meanwhile, the Chinese
government has in total approved 348 wind power projects (16.6% of approved projects),
which will help reduce emission by 43.058 million tCO2e (10.9% of China’s annual emission
reduction).
The robust development of hydropower and wind power CDM projects should be attributed
to the following two factors: first, China has abundant wind and water resources, and the
additional funds arising from CDM projects effectively boost the construction of the
hydropower plant and the wind farm. Second, the methodologies concerning hydropower
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and wind power CDM projects are relatively simple, the baseline setting is more definite
compared to other projects, and the additional emission reduction is clearer. Therefore,
most of enterprises and consultation companies have identified such two projects as the
CDM project’s starting point.
Energy Saving and Energy Efficiency Improvement
The number of CDM projects featuring energy saving and energy efficiency improvement
and their shares in CERs have grow steadily. China’s 11th Five‐year Plan has set the indicator,
energy consumption per unit GDP (naming the energy input per 10,000 RMB GDP,
equivalent to one tonne of coal), to evaluate the energy efficiency improvement. According
to the plan, the government will reduce the energy consumption per unit GDP by 20% from
2006 to 2010. This goal will be assigned to provinces and provincial cities, with the reduction
rate ranging between 12% and 30%. To boost the implementation of the 11th Five‐year Plan,
the NDRC issued the Medium and Long Term Energy Saving Plan in November 2004, which
consists of Top Ten Key Energy‐saving Projects (including the upgrading of the coal‐fired
industrial boilers furnaces, district heat and power cogeneration, utilisation of waste heat
and pressure, oil conservation and substitution, energy conservation in motor system,
optimisation of the energy system, energy conservation in building, green lighting, energy
conservation in public and governmental agencies, energy conservation monitoring and the
establishment of technical service system). Similar to renewable energies, energy efficiency
projects are only charged 2% of CER income by the government. According to China's
National Climate Change Program, these measures for improving energy efficiency will help
reduce the emission of 550 million tCO2e from 2006 to 2010.
By 30 June 2009, 390 CDM Projects (18.6% of total CDM projects) in energy saving and
energy efficiency improvement had been approved by the DNA, and it is predicted that the
annual emission reduction will amount to 62.545 million tCO2e, comprising 15.8% of China’s
total emission reductions.
So far, the CDM has only contributed to the waste heat and gas utilization sector and the
newly‐developed ultra‐supercritical pressure coal‐fired power generation projects. In
addition, only 2.86 million tons of CERs have been issued for the 64 registered CDM projects
in the relevant areas. However, none of the end‐user energy efficiency projects has been
successfully registered, and other energy efficiency projects, such as high‐efficiency
industrial motor system, have not received support from carbon capital yet.
Fundamentally, the CDM projects have not contributed significantly to promote the energy
efficiency improvement in key sectors, such as coal‐fired power generation sector (apart
from ultra‐supercritical pressure coal‐fired power generation), energy intensive industries
(apart from waste heat utilisation from the steel and cement manufacturing process),
building and transport sectors. Therefore, the following issue is if CDM will make more
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remarkable contributions during China’s transformation to high‐efficiency and low‐carbon
development.
Methane recovery and utilisation
According to the 11th Five‐year Plan, Chinese government plans to produce 5 billion cubic
meters of coal bed methane (CBM, 100% of utilization rate) and 5 billion cubic meters of
coal mine methane (CMM, more than 60% of utilization rate) by 2010. China’s main
incentive policies include: the exemption of the transaction fee, preferential tax policies and
offering the price equivalent to natural gas. According to the National Climate Change
Program, China plans to reduce the methane emission by 200 million tCO2e by 2010,
including the emission reductions from the CDM projects.
Although both the number of the methane recovery and utilisation CDM projects and the
generated CERs increased gradually, due to the rapid growth of the new and renewable
energy projects in general, the proportion of the methane recovery and utilization projects
to total projects remains at a stable level. By 30 June 2009, 162 CDM projects in this sector
have been approved, comprising 7.8% of the total number of projects. It is predicted that
the annual emission reduction will amount to 46.388 million tCO2e (making up 11.7% of
China’s total emission reduction).
Although the number of the coal‐bed methane recovery projects takes less than half of the
total number of approved projects, the expected annual emission reduction is near 80% of
the total reduction. The coal‐bed methane recovery projects can generate very stable
emission reductions when the projects are operated smoothly. However, currently it is also
argued that the production cost of the projects in this category can be higher than what is
expected, and the on‐going projects are making very slow progresses. Moreover, the strict
regulation1 from the Ministry of Environmental Protection on the utilisation of coal‐bed
methane may make the situation worse.

2.2.3 DEVELOPMENT OUTLOOK OF CDM PROJECTS IN PRIOR SECTORS
2.2.3.1 CDM P OTENTIAL IN W IND P OWER S ECTOR
Wind energy resources
China’s territory covers a relatively large area and includes long coastlines, thus its wind
energy resources are abundant and have massive development potential. According to the
research on China’s existing wind energy resources, restrictive factors like exploitable
resources and the research from international institutions, the estimated reserve of China’s
onshore wind energy resources exceeded 4 billion kilowatts, with technical exploitable

1

The “Emission Standard of Coalbed Methane/Coal Mine Gas (on trial)” which was put in effect from July 1st
2008.
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resources ranging between 600 million and 1 billion kilowatts. According to The Report of
Comprehensive Resources Investigation on the Littoral Zone and Tidal Flat, the offshore
installed capacity in China amounted to 100 to 200 million kilowatts.
Wind energy resources are subject to the influence of such factors as geological location,
monsoon weather, and landform. Regions with abundant wind energy resources in China are
mainly distributed in south‐eastern coastal provinces and neighbouring islands, Inner
Mongolia, Xinjiang, Gansu Hexi Corridor, and partial areas of North China and Qinghai‐Tibet
Plateau, in addition to some areas in Central China.
Wind Power and Potential of CDM Project
According to Medium and Long term Development Plan for Renewable Energy, the installed
capacity of wind power in China will rocket to 5 million kW by 2010, and such figure will
climb to 30 million kW by 2020. In fact, China’s on‐grid wind power has witnessed rapid
development over past years. By the end of 2008, the accumulative installed capacity of
wind power in China totalled 13.24 million kW, an increase of over 100% from 5.90 million
kW at the end of 2007, which is larger than the installed capacity of nuclear power.
Therefore, the wind power has become the third largest power source in China following the
thermal power and hydropower, and it plays an active role in improving China’s power
structure and protecting the environment. Statistics shows that the installed wind power has
been distributed in over 25 provinces, cities, and autonomous administrative regions in
China, and the top five provinces in this sector in order are Inner Mongolia, Liaoning, Hebei,
Jilin, and Heilongjiang, each with installed capacity of wind power exceeding 1 million kW. By
far, the installed capacity of wind power in such five provinces makes up 69.3% of China’s
total installed capacity of wind power.
At present, the National Energy Administration is formulating the new energy industrial
development plan, and it is expected to adjust the target of the wind power’s installed
capacity. The adjusted target of the installed wind power capacity may rise from 100 million
to 150 million kW, and China may achieve 30 million kW of the installed capacity in wind
power by 2011. With a rapid development rate, the newly added installed capacity of wind
power in China will surpass 10 million kW before 2010. If these wind power projects could
be developed following a CDM project procedure, the development potential of CDM
projects in the wind power sector will greatly surpass the amount estimated in the Medium
and Long term Development Plan for Renewable Energy.
2.2.3.2 CDM P OTENTIAL IN S OLAR E NERGY S ECTOR
Solar Energy Resources
According to the data on average annual solar radiation from 1970 to 2000, China’s annual
solar radiation per unit area amounts to 1050~2450 kWh/m2, and regions with annual solar
radiation intensity exceeding 1050 kWh/m2 make up more than 96% of China’s territory.
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According to the statistics, the solar radiation energy in China is equivalent to 1,700 billion
tonnes of standard coal.
The utilization of solar energy is associated with employed technologies, utilisation methods,
and area. The roof area of buildings in China amounts to nearly 10 billion m2, and 20% of
them can be equipped with solar water heaters, thus about 2 billion m2 of solar water heater
system can be installed to replace 320 million tons of standard coal. Another 20% of China’s
roof area can be equipped with about 2 billion m2 of solar PV system. In addition, 2% of the
Gobi desert area with a total area of 22,000 km2 can be used for installing solar PV systems
with a power generation capacity of 2.2 billion kW, and with annual power generation
reaching 2.9 trillion kWh.
The Current Status of Solar Energy Utilisation and the CDM Potential
According to the Medium and Long Development Plan for Renewable Energy, the total heat
collection area of solar water heaters in China will reach 150 million m2, together with other
solar heat utilisation, the annual energy substitution accounts for 30 million tce. The total
power generation capacity from solar energy by 2010 will amount to 300,000 kW, and such
figure will increase to 1.8 million kW by 2020. While in fact, the total installed capacity of
solar energy generation in China has exceeded 2 million kW in 2008.
It is predicted that the Industrial Development Plan for New Energies will adjust the installed
capacity of solar energy generation, and the adjusted target may rocket to 10 million ‐ 20
million kW, which means the annual increase of the installed capacity will reach 1‐2 million
kW. In this case, the development potential of CDM project in solar energy generation sector
will increase sharply.
2.2.3.3 CDM P OTENTIAL IN B IOMASS E NERGY
Biomass Energy Resources
China’s existing biomass energy resources mainly consist of crop straw, livestock manure,
forest residuals, industrial organic waste, and municipal organic waste. The total amount of
the crop straw available as clean biomass energy is around 370 million tonnes, with the
potential energy supply of 180 million tce. The exploitable amount of livestock manure in
China is 1.02 billion tonnes, which can generate 100 billion m3 of biogas in total, accounting
to around 72 million tce, assuming that one tonne of livestock manure can generate 100m3
of biogas. In addition, the forest residuals’ total quantity is 125 million tons, equivalent to 72
million tonnes of standard coal. Moreover, the organic waste can generate 50 billion m3 of
biogas per year, equivalent to 35 million tonnes of standard coal. Besides, the heat value of
municipal organic waste is equivalent to 26.47 million tonnes of standard coal, and the
usable amount of restaurant waste oil and cottonseed oil totals 2 million tonnes, which can
be used in producing bio‐diesel.
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The existing biomass energy in China is around 540 million tce, and the available biomass
energy resources amount to 280 million tonnes. Along with the increase of organic waste
and the development to low‐yield/marginal lands, it is estimated that China’s biomass
energy resources will amount to 1.4 billion tonnes by 2050, and the potential of biomass
energy resources to be used for clean energy production will reach 890 million tonnes of
standard coal.
Biomass Energies and the Potential of CDM Projects
By 30 June 2009, the Chinese government approved 82 biomass energy utilization CDM
projects in total, among which 12 projects were successfully registered at EB. According to
the Medium and Long Term Development Plan for Renewable Energy, China will establish
200,000 kW of agricultural biomass energy generation projects and forest biomass energy
generation projects in the first three years of the 11th Five‐year Plan. By 2010, the total
installed capacity of agriculture and forest biomass energy power generation will amount to
4 million kW, and such figure will amount to 24 million kW by 2020. In addition, 100 biogas
engineering projects and power generation demonstration projects will be constructed in
the first three years of the 11th Five‐year Plan, with total installed capacity reaching 50,000
kW. By 2010, the power generation capacity arising from biogas in China will hit 1 million
kW, and such figure will rise to 3 million kW by 2020.
2.2.3.4 CDM P OTENTIAL IN H YDRO ‐ POWER S ECTOR
Hydro power Resources
China has wide territory and abundant water resources. A recently published survey shows
that there are 3,886 rivers in China with the hydro power capacity above 10,000 KW; and the
annual power generation capacity amounts to 6 trillion kW theoretically. Assuming that the
hydropower plants with above 500 kW of installed capacity were calculated, the exploitable
installed capacity will amount to 540 million kW, with annual power generation reaching 2.5
trillion kWh (equivalent to 860 million tons of standard coal).
The regional distribution of water energy in China is uneven (there is more in West China but
less in East China), and the hydro power resources are centralized in China’s main rivers and
streams, covering 50.9% of the technically exploitable amount in China, which facilitates the
establishment of hydropower bases for centralized development. In addition, the middle
and small‐scale hydropower plants are numerous and they are widely distributed in China,
which is geared to the implementation of the “Project of Small Hydropower Replacing
Firewood.” Moreover, China’s small hydropower resources are sufficient, and the
exploitable small hydropower resources total 120 million kW (ranking the No. 1 Place in the
world).
Hydropower Generation and Potential of CDM Project
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According to the plan, the newly‐enlarged hydropower installed capacity in China will reach
73 million kW during the 11th Five‐year Plan period, of which, the pumped storage power
plants will hit 13 million kW. By 2010, the hydropower installed capacity in China will hit 190
million kW, including 120 million kW of large and middle‐scale routine hydropower, 50
million kW of small hydropower, and 20 million kW of pumped storage power plant. In
addition, the installed capacity of existing routine hydropower makes up 31% of China’s
technically exploitable installed capacity in hydropower.
By the end of 2008, China’s total installed capacity in hydropower exceeded 170 million kW,
but the hydropower exploration and utilisation rate in China, which is only 27%, is still
laggard compared to the developed countries like America and Japan, whose utilization rate
of hydropower stays above 80%. China’s potential hydropower CDM projects will be mainly
distributed in the impoverished regions (with low electricity price) and these regions
featuring poor landform (which requires large investment to per KW) and disadvantageous
hydrogeology condition (with small power generation).
2.2.3.5 CDM P OTENTIAL IN C OAL ‐ BED M ETHANE U TILIZATION S ECTOR
Coal‐bed Methane Resources
China has abundant coal‐bed methane, and the resources of coal bed methane within a
2,000m depth amount to 35 trillion m3, of which the proven reserves amount to 12 trillion
m3, and are mainly distributed in North and Northwest China. The amount of exploitable
resources of the coal bed methane in China is 10 trillion m3. Among all the reservoirs, there
are 15 basins or basin clusters with the exploitable resource quantity exceeding 100 billion
m3, such as the largest reservoir, the Erlian Basin, with an exploitable resource quantity of
around 2 trillion m3; the East Erdos Basin and Qinshui Basin with methane resources both
exceeding 1 trillion m3; and the Junggar Basin with methane resources of around 800 billion
m 3.
Coal‐bed Methane Recovery and the Potential of CDM Projects
According to the 11th Five‐Year Plan for the Exploitation of Coal‐bed methane issued by the
NDRC, the production of coal bed methane in China will reach 10 billion m3 by 2010, of
which the quantity of ground‐pumping coal‐bed methane will reach 5 billion m3, the
utilisation rate will hit 100%, and the well‐pumping coal‐bed methane will reach 5 billion m3,
and utilisation rate will exceed 60%. In addition, the proven reserve of the newly‐added
coal‐bed methane is around 300 billion m3. In 2007, the pumping quantity of coal‐bed
methane in China amounted to 4.7 billion m3, and the quantity of the ground‐pumping
coal‐bed methane was 31.2 billion m3, with utilisation quantity of the coal bed methane
hitting 1414.6 billion m3.
Over past few years, with the formulation and improvement of the coal‐bed methane
pumping and utilisation policies, domestic enterprises showed increasing interest in the
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power generation from coal bed methane. Therefore, the installed capacity of coal bed
methane has continuously increased, and the technical R&D and equipment production level
also improved. By the end of April 2008, the amount of coal‐bed methane generation
engines set in China were 1,104, and the total installed capacity reached 710,000 kW,
increasing 513 units (up 87%) and 410,000 kW (up 137%) respectively from the end of 2005.
Among equipment producers, Shandong Shengli Oil Power Machinery Group (hereafter
“Shengli Group”) produced 896 units of power generation engine sets, with total installed
capacity hitting 45.12 million kW (making up 64% of the total installed capacity of power
generation from coal bed methane in China). Other manufacturers like Jinan Diesel Engine
Factory, Qidong Baoju Power Machine Works, and Zibo Diesel Engine Factory totally
produced 92 units of coal‐bed methane generation sets, with total installed capacity hitting
5.11 million kW, and in total they imported 116 units of coal‐bed methane generation sets,
with installed capacity reaching 21.11 million kW.
2.2.3.6 CDM P OTENTIAL IN E NERGY S AVING AND I MPROVEMENTS IN E NERGY E FFICIENCY
Coal is the core of China’s energy structure, and the preliminary estimation shows that the
total energy consumption in 2008 amounted to 2.85 billion tce, up 4.0% from the previous
year. The coal consumption hit 2.74 billion tonnes, increased 3.0%; the crude oil
consumption, 360 million tonnes, increased 5.1%; and the natural gas consumption, 80.7
billion m3, increased 10.1% (source: National Bureau of Statistics of China, 2009). The carbon
content of per unit heat value in coal is 36% higher than that in oil and 61% higher than that
of natural gas. Considering that the energy structure adjustment is subject to the restriction
of the energy resource structure, and the improvement of energy efficiency encounters the
technical and financial restrictions, it is difficult to adjust the coal dominated energy
structure in China in the relatively long term, and thus the GHG control remains a tough job
for the Chinese government.
According to the 11th Five‐year Plan, China’s energy consumption per unit capital and the
total emission of main pollutants by 2010 will decline 20% and 10% respectively compared
with the levels in 2005. By 2010, the environmental protection conditions in
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energy‐intensive sectors and the energy consumption indexes of main products will reach or
nearly reach the internationally advanced level at the beginning of the 21st century, with the
energy efficiency of the major energy‐consuming equipments reaching the internationally
advanced level of the mid‐1990s. To achieve the above energy efficiency target, China
should improve its production process and make technological innovation occur on a large
scale, which will bring enormous opportunities for CDM project development.
2.2.3.7 CDM P OTENTIAL IN O THER R ENEWABLE E NERGY S ECTORS
Geothermal Resources
China enjoys abundant geothermal resources, and the exploitable resources are equivalent
to 462.6 billion tonnes of standard coal, with resource potential making up 7.9% of the total
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global potential. The high‐temperature geothermal resources in mainland China are mainly
distributed in South Tibet, West Sichuan, and West Yunnan, and the above three regions
belong

to

Himalayan

High‐temperature

Geothermal

Belt,

with

the

potential

high‐temperature power generation capacity of 2.78 million kW and the power generating
potential of quasi‐high temperature geothermal system of 3.04 million kW. With low and
medium temperature geothermal resources, the exploitable geothermal water amounts to
6.8 billion m3 per year, and the energy of 32.83 million tce. Recently, the usable quantity of
geothermal resources in China is equivalent to 14.40 million kW of installed capacity and
8.64 million kWh/year of power generation.
Ocean Energy Resources
The ocean energy resources comprise wave energy, tidal energy, tidal current energy, and
the oceanic thermal energy etc. Specifically, the estimated reserves of off‐shore wave
energy resources amount to 1,285 million kW; the reserves of tidal energy resources are 140
million kW, with the exploitable capacity reaching about 21 million kW, annual power
generation reaching 58 billion kWh, and the estimated reserves of tidal current energy
resources are 140 million kW. In addition, the oceanic thermal energy resource is abundant,
and the estimated installed capacity ranges from 1.32 to 1.48 billion kW (assuming 7% of
thermal efficiency, 50% of work time, and 10% of resource utilisation rate). In total, the
exploitable resources of ocean energies in China can reach 1 billion kW.

2.2.4 THE CONTRIBUTION OF CDM IMPLEMENTATION IN PRIORITY AREAS TO CHINA'S NATIONAL
CLIMATE CHANGE PROGRAM
Priority areas of CDM project development in China include: energy saving, improvements in
energy efficiency, development and utilisation of new and renewable energies, and methane
recovery and utilisation. According to the statistics from the 579 successfully‐registered
projects in China by project category, projects under the priority areas advocated by the
government are the largest group, and in total they make up 90% of registered projects. To
be specific, 71.8% of these projects in priority areas are associated with new and renewable
energies (including 275 hydropower projects, 127 wind power projects, 12 biomass energy
generation projects, and 2 solar energy projects); 7.4% of these projects are associated with
coal‐bed methane recovery and utilisation (including the landfill gas recovery and
utilisation); and 11.0% are energy efficiency projects (64 projects in total). The above
distribution shows that CDM’s development keeps in pace with Chinese policies. Please see
Fig. 2‐7 for the distribution of project categories.
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Fig. 2‐7: kCERs of the 579 registered projects prior to 2012 by project category

Note: Source: China CDM Project Management Database System and UNEP Risoe Center Pipeline
(date updated by 30 June 2009); the project categories under the priority areas are marked in green.

It is estimated that before 2012, CERs of projects in priority areas will account for 39.6% of
the total registered projects in China. By project number, HFC projects only represent 1.9%
of the registered projects. However, based on the number of expected CERs emerging
before 2012, HFC projects account for 41.0% of total registered projects. Similarly, the N2O
projects represent 4.5% of the number of registered projects, while its CERs accounted for
11.2% of the total CERs generated from all the registered projects (see Fig 2‐7). To promote
the development of projects in priority areas and to actively channel the carbon capitals into
the prior sectors, the Chinese government is implementing the relevant stimulus policies,
such as the formulation and implementation of the Renewable Energy Law, conducting
capacity building programmes and the differentiated CER revenue sharing by project
category. These actions help to facilitate the expansion of the CDM market in order to
extend it from non‐carbon industrial gas to diverse markets (mainly the energy industries)
directly associated with carbon emission reduction. Please see Fig. 2‐8 for the stable
development of CO2 emission reduction in energy sector.
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Fig. 2‐8: The Increase of registered projects from July 2007 to June 2009
Note: Source: China CDM Project Management Database System and UNEP Risoe Centre Pipeline (as
of July 18, 2007 and June 30, 2009); the project kinds in priority areas are marked in green.

By project number, the newly increased CDM projects since July 2007 are mainly categorized
as new and renewable energies, and the number of the energy saving and energy efficiency
improvement projects is continuously growing. Since July 2007, CDM projects in priority
areas not only account for the largest number of projects, it also has overtaken HFC projects
to become the category with the largest number of new projects before 2012. However,
among the registered projects, three HFC projects and 24 N2O projects have been
successfully registered since July 2007, respectively making up 12.8% and 16.0% of the newly
increased CERs (estimated) before 2012.
The strategic target of China's National Climate Change Program is to promote the
development and application of clean technology in national economic sectors, in order to
achieve remarkable success in the GHG emission control. The development of CDM project
in above‐mentioned priority areas plays a pivotal role in China's National Climate Change
Program. Table 2‐2 shows the current and future CDM project’s contribution to the six
targets in the program.
The target of The Medium and Long‐term Development Plan for Renewable Energies is to
vigorously develop renewable energies in China and to increase the share of renewable
energies to 15% of the total energy demands in China by the end of 2020, with the support
from various funding mechanisms. Table 2‐1 shows the target of renewable energy growth
from 2010 to 2020, the CO2 emission reduction target by 2010 specified in China's National
Climate Change Program, and the expected CO2 emission reduction associated with the
Medium and Long Term Renewable Energy Development Plan.
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Table 2‐1: Renewable Energy Target in China's National Climate Change Programme
Annual
Total Installed
Capacity

Technology

Emission
Annual

Reduction

Total Installed

Total

Target in the

Emission

Target in the

Capacity

Installed

Medium and

Reduction in

National

Target in the

capacity by

long‐term

2010

Climate

Medium and

2005

Development

(compared to

Change

long‐term

Plan

the level in

Programme in

Development

2005)

2010

Plan By 2020

By 2010

Wind power

1.260 GW

6 GW

10.4 Mt CO2

Solar energy

0.07 GW

0.3 GW

0.4 Mt CO2

60 Mt CO2

1000 MW

Biomass energy

2 GW

5.5 GW

9 Mt CO2

30 Mt CO2

20,000 MW

Small hydro power

43.8 GW

53 GW

33.7 Mt CO2

500 Mt CO2

31,000 MW

20,000 MW

Note: In the calculation process of emission reduction, the annual power generation hours are
assumed as: 2,100 hours of solar energy:, 3,000 hours of wind power, 3,500 hours of biomass energy,
and 5,000 hours of small hydro power. The emission factor is assumed as 0.733 tCO2/MWh.

Certainly, CDM’s contribution to the priority areas will continuously increase, because more
and more projects will be successfully registered. The CDM project’s contribution to the
relevant targets specified in China's National Climate Change Program is evaluated as
follows:
The renewable energy projects (including 54 wind power projects, 31 hydro power projects,
and 3 biomass energy projects) has so far issued 9.58 million tons of CERs. . As shown in the
table 2‐2, DNA has approved the hydro power projects with 112 million tonnes of expected
CO2 emission reductions by 2010, which will comprise 22.4% of the annual emission
reduction target in 2010 (500 million tCO2) specified in China’s National Climate Change
Programme. The CO2 emission reduction from the wind and solar energy projects amounted
to 4.3 million tonnes, contributing 72% of the target amount. In addition, the emission
reduction from coal‐bed methane projects will comprise 18.3% of the reduction target1.

1

Here, it is assumed that all of the projects approved by the Chinese DNA will be registered on time by EB,
however, in reality this is not always the case. Although China has always maintained a high successful
registration rate, the number of the Chinese projects that have failed to pass the registration process has
increased due to the stricter validation criteria. In addition, due to uncertain factors regarding project owners,
some approved projects have not been developed in a timely manner.
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Furthermore, the contribution of other projects to emissions reduction goal will gradually
take place, such as the advanced thermoelectric projects (like ultra‐supercritical pressure
coal‐fired power generation project), carbon sequestration projects and end‐user energy
efficiency projects.
Table 2‐2: CDM’s Contribution to Emission Reduction in the National Climate Change
Programme
The emission
reduction target by
the National

Emission reduction from

Programme by

approved CDM projects by

CDM’s contribution to the

2010 (Mt CO2 )

(Mt CO2e)**

target by 2010 (%)**

projects

110*

56.2 (57.6)

51.0 (52.5)

Hydro power

500

112.1 (100.1)

22.4 (20.0)

Coal‐bed methane

200

36.5 (21.8)

18.3 (10.9)

110

6.8

6.2

energy)

60

43.2 (38.6)

72.0 (64.3)

Biomass energy

30

15.0 (6.3)

50.0 (21.0)

1010

269.8 (231.2)

26.7 (22.9)

Top

10

key

energy‐saving

Advanced
thermoelectric
Technology
Other

renewable

energies (like wind
energy and solar

Total

Data Source: Chinese CDM Management Centre Database
*According to China's National Climate Change Program, CO2 emissions should be reduced 550 million
tonnes by saving energy equalling 240 million tce during “the 11th Five‐year Plan” period due to the
implementation of top 10 key energy‐saving projects. Here the emission reduction target by 2010
applies the annual average emission reduction amount, 110 MtCO2.
** From the perspective of CDM’s project cycle, risk always exists from project monitoring to issuance,
which may lead to CER reduction or the delay of CER issuance. In addition, CER delivery contains high
risk due to the applied methodologies, technological complexities and unexpected market or local
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conditions. Therefore, the issuance rates of the projects of different categories and different projects
of the same category can vary significantly. According to the statistics of the issued projects from the
CDM Project Management Database System, the average issuance rate of different categories of
projects are: energy saving: 102.46%, hydro power: 89.32%, coal‐bed gas: 59.85%, wind energy:
89.32%, and biomass energy: 43.23%. Please see data in the bracket for the issuance rate and the
contribution rate in 2010.
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2.3 THE KEY ISSUES FOR CDM MANAGEMENT POLICY IMPROVEMENT IN CHINA
So far, the CDM management policies have been officially implemented for four years.
However, new issues emerged during the CDM project implementation process domestically
and internationally. In this context, existing policies and the relevant notices shall be
improved. Of course, the CDM management policies in China can not directly improve the
institutional building of the UNFCCC CDM Board, nor can the policies improve all aspects of
the domestic CDM market. Therefore, this report only highlights the urgent and important
issues that need to be solved in the current CDM market in China, and gives the relevant
policy recommendations.
From a long‐term perspective, the improvement of the CDM management policies shall
focus on the following issues:
Evaluation Standard to the Sustainable Development
According to Article 12 of the Kyoto Protocol, one of CDM’s ultimate goals is to promote
sustainable development in the project’s host country. However, the question of which
projects can contribute to sustainable development is closely associated with a specific
country and region’s stance toward the sustainable development, which is also part of the
reason why the definition of the sustainable development is independently specified by the
non‐Annex I host countries.
The table below outlines the different project approval standards of different Asian
countries1.
Table 2‐3: Overview of Some Asian countries’ DNA standards
Countries

Approval standards

China

Qualification of the project

Segmentation

owner
PDD quality
Baseline methodology and
emission reduction
CER price
Funds

and

technology

transfer

1

IGES, CDM Country Fact Sheet, May 2009
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Crediting period
Monitoring plan
Contribution

to

the

sustainable development
India

Sustainable

development Social effect

indexes

Economic effect
Environmental effect
Technical effect

Additionality

Emission additionality
Financial additionality

Baseline

Accurate, transparent, and manoeuvrable
Conservative estimation
Methodology reliability etc.

Philippines Economic aspect

Promote economic development
Set up compensation mechanism
Offer new funding sources

Social aspect

Offer education and training
Offer resources and services for disadvantaged
group.
Promote local participation in project activities

Environmental aspect

Improve local environment quality
Compliance with environment policies and
standards
Promote the sustainable utilisation of natural
resources

Cambodia

Environment protection and Global climate change mitigation
improvement

Air pollution alleviation etc.
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Improvement of income and Poverty relief
living quality
Technology transfer

Infrastructure construction in communities etc.
Appropriate technology transfer
Capacity building

Economic effect

Involving local industries and businesses
Reduce the dependence on fossil energies

Thailand

Natural

resources

environment

and Air pollution
Other pollutions
Natural resources

Economy

Income of interesting parties
Energy
Local participation

Society

Public participation
Public healthcare

Technology

Technical development
Technical training of manpower etc.

Indonesia

Environment

Sustainable
Local healthcare and safety

Economy

Local welfare

Society

Local government’s participation
Social harmony

Technology

Technology transfer

The above table shows, apart from China, the several neighbouring countries in Asia have all
specifically detailed the indicators of sustainable development. The social effects, economic
effects, environmental effects and the technology transfer effects of CDM are all taken into
account to evaluate the sustainable development in these countries.
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The sustainable development strategy is one of the major national strategies in China, and
China’s participation in CDM projects aims to facilitate the local government gaining the
benefits of sustainable development. CDM Projects can offer financial support and
accelerate technical progress, thus the joint benefits arising from CDM project can have a
large impact on the economic growth and living quality improvement. A project that is
qualified in emission reduction may not match the targets of the sustainable development,
which means it is necessary to set up a sustainable development standard. Currently, there
is a lack of consensus on standards for sustainable development, thus CDM project
development can only refer to China’s existing policies and measures on the sustainable
development.
The supervision of the CDM project implementation
The Kyoto Protocol failed to specify the developing countries’ emission reduction
liabilities and legal responsibilities in Phase I. However, according to the 'Bali Roadmap',
developing countries including China will “take mitigation actions to achieve reductions
against the baseline emissions”. Therefore, while improving CDM projects’ management
policies, China should take full consideration of the mitigation cost and the revenue of
selling emission rights to evaluate the pros and cons. At the current stage, it is required to
impose strict supervision on the revenue generated from CDM projects. The supervision not
only refers to the checking of whether the project owners declare the revenue from the
issued CERs in a timely manner or whether part of the revenue is transferred to a
government account according to the revenue sharing policies, but also refers to the strict
supervision of the use of the China CDM fund. Currently the supervision of the CDM fund is
under sufficient supervision mechanism and institutions, however, the supervision of
revenues from the project owners is still under the scattered and decentralised
management.
Improvement of Regulation on Revenue Sharing
One of the six greenhouse gases, SF6, is excluded in the revenue sharing policies for the
non‐CO2 gases and methane in the CDM management policy. Moreover, the revenue sharing
regulation of other gases containing fluorine and nitrogen shall be improved according to
the project’s actual cost‐effectiveness analysis.
Other specific problems arising during Chinese CDM projects’ operation and
implementation, such as the qualification of the CDM consultant companies, and the
capacity building for domestic DOEs, the CDM management policies shall take into
consideration and solve these problems, in order to mobilise the stakeholders, and to
facilitate the development of the CDM market in China under the direction of the Chinese
government.
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3. EU COMPANIES’ CHALLENGES IN CHINA
This part aims to provide Chinese and EU stakeholders with an in‐depth analysis of the
opportunities and challenges of the CDM market in China and to provide informed policy
recommendations to Chinese government officials and CDM institutions for the future
development of CDM in China.
As part of this research task the consortium conducted a survey from October to December
2007 of 17 European organisations operating in the Clean Development Mechanism (CDM)
market in China. The interviewed organisations are part of a rapidly developing sector of
CDM projects in China and were selected to represent the work of European organisations in
this sector. The aim of the survey was to inform the research being conducted by consortium
members on the opportunity and challenges faced by European operators in China.
A semi‐qualitative questionnaire was developed by the consortium to guide the discussion
while providing respondents with the opportunity to highlight key relevant opportunities
and challenges to their organisations and elaborate on specific issues. 17 interviews with
staff members in 17 organisations were completed in China by members of the EU‐China
CDM Facilitation Project Consortium. Interviews were conducted in English with the
understanding of anonymity. As a result, the data collected provided a key insight into the
experiences of European organisations operating in the CDM market in China. Such an
approach emphasized qualitative data collection, appropriate for the initial stages of
research in this area.
This part presents an analytical view on the data collected in the survey. Part 3.1 describes
general characteristics of the organisations which took part in this study. Part 3.2 provides
an overview of the current market strategy trends of European organisations operating in
the CDM market in China and followed by Part 3.3 on the perceived advantages of operating
in the CDM market in China. Lastly, development barriers in the global and Chinese CDM
market are explored in the final section. Key points are listed at the introduction of each
section and the final conclusions summarize the outcome of the survey and provide insight
into future research opportunities.

40

3.1 ORGANISATION BACKGROUND
The 17 surveyed organisations operate in one or more sectors of the CDM market offering a
variety of services to project owners and Certified Emissions Reduction (CER) buyers.
Furthermore, these organisations conduct some or all of their business in the Chinese CDM
Market. Interviews were conducted with organisations in a variety of business sectors
including: investors, project developers, consultants, brokers, technology suppliers and
researchers who combine their research with consulting work and capacity building trainings
(see Figure 2‐1). A selection of the companies interviewed provided what they described as a
full service, a comprehensive approach which follows the project from the identification
stage (PIN) through to Project Design Document (PDD) writing, project development,
monitoring and evaluation, verification and selling of CERs.

Figure 3‐1: Overview of Survey Participant Characteristics
All 17 organisations had begun local operations in the CDM market in China in the period
between 1997 and 2007; as much as 75% had been established in the market since 2004. In
addition, the organisations had all experienced rapid business growth within the last 2 years
as a result of the recent fast‐paced development in the CDM Market in China. The local
operations of the organisations, on average, employed 66% local staff. At least 30%
organisations had as much as 90‐100% highly qualified local staff.
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3.2 CURRENT MARKET STRATEGIES
Key Current Market Strategies
z

Wind farms and hydropower projects are currently the most common types of CDM
projects in China;

z

Established methodologies and technical knowledge are the main drivers in EE in
Industry, landfill, and waste gas and waste heat recovery sectors;

z

HFC‐23 projects were very popular with the CERs buyers because such projects
generate a high volume of CERs.

This section provides an overview of the current and future CDM market in China drawing
from the information provided by the organisations participating in the survey. Figure 2‐2
indicates the CDM projects in which respondents are currently involved. This chart illustrates
that overall Wind, Hydro, Biomass and Coal Methane Projects, respectively, are the most
popular CDM project types in China.

Figure 3‐2: Current CDM Projects in China of Participating Organisations (weighted
response, %)
Data indicated a variety of reasons for the current CDM projects of participating
organisations:
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z

Wind farms and hydropower projects are the most common types of CDM projects in
China, with over 75% of respondents working on such projects. Respondents felt this
type of project was ideal for both project developers and CERs buyers because
methodologies for wind and hydropower projects are, “straight forward and relatively
uncomplicated”.

z

Biomass projects are also common in China but the development of this sector still lags
behind other key emerging markets, for instance, Brazil. Rather than lack of interest or
finance, respondents pointed at high transportation costs, which are often higher than
the sale income, and the lack of cooperation among local agencies for the collection and
distribution of waste, as the main barriers to developing biomass projects in China.
Despite these issues, respondents expressed an interest in developing business in this
area if and when such issues are resolved.

z

Coal Mine Methane projects are strong in the project portfolio of a select number of
respondents which specialize specifically in this area. In other popular project types:
energy efficiency in industry, landfill, waste gas and waste heat recovery, respondents
indicated the importance of established methodologies and the technical knowledge
they have developed in the field as the main drivers in this sector.

z

Despite being the least popular CDM project type among respondents, HFC‐23 projects
were very popular with the CERs buyers interviewed. Since such projects generate a
high volume of CERs. However these are becoming increasingly scarce as
national/international regulation only permit the use of facilities built between 2000
and 2004, and with three years of operation, for these kinds of projects. In addition,
there was clear disagreement among respondents regarding HFC‐23 projects
contribution to sustainable development. On this contested issue the majority
interviewed advised against investments in such projects for this very reason.
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3.3 CDM MARKET IN CHINA
Key Advantages in the CDM Market in China
z

The CDM process is much better designed in China than in other developing countries;

z

The current regulatory framework is largely seen to facilitate the market and is
perceived as conducive to development of new methodologies;

z

The development of new methodologies is seen by 95% of respondents as a necessity
for the further development of the CDM market in China;

z

Many European companies employ local skilled employees and feel they can offer the
same, or an enhanced service as local operators with the value‐added of high technical
expertise and proven reliability.

z

New methodologies and new CDM project areas will have to be explored to gain a
strategic advantage in this market;

z

Energy efficiency (EE) projects in buildings and industry are seen as the strongest
potential new growth areas.

The survey highlighted two main advantages for European organisations operating in the
Chinese market. First the current regulatory framework is largely seen to facilitate the
market, and secondly, the current CDM market is regarded conducive to development of
new methodologies.
In China, the Designated National Authority (DNA) is the National Development and Reform
Commission (NDRC) to which all project applications must be submitted. In order to be
registered with the CDM Board, CDM projects must obtain written approval from the DNA of
the host country. In the past, the DNA approval process has been an important bottleneck in
China but measures have been taken in the past two years by the NDRC to improve the
efficiency of the process. In fact, 100% of respondents felt that the Chinese DNA had made
significant improvements in its performance in the past 2 years. Rules are generally seen as
clear and transparent and no major difficulties have been encountered in dealing with
officials from the NDRC.
Over 58% of respondents, who operate in CDM markets, emphasized that the CDM process
is much better designed in China than in other countries (e.g. India and South Korea), where
risks are higher for investors and developers and the framework is less structured. One of
the respondents stated, in relation to the role of the DNA in conducting quality checks, that
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“the system works in China and reduces risks. More than 50% of projects rejected by the
CDM EB until August 2007 are from India, none from China”.
Although all agreed that the performance of the DNA had improved, respondents stressed a
number of additional improvements could be introduced. These included, for example, the
submission of a single PDD, instead than the current submission of two PDDs in different
languages (English and Chinese) in different formats (bullet point and narrative), which
would render the process more efficient and allow for more PDDs to be submitted. Better
communication channels and a more transparent exchange of information were also
mentioned as key areas where improvement could also be made. Respondents commented
that changes in regulations are not always announced and made publicly available, making it
difficult for the operators to be always up to date with the latest procedures.
Respondents considered the Chinese CDM market largely conducive to the development of
new methodologies. The main issue, highlighted by 75% of respondents, was that the
development of a new methodology too often did not represent an interesting investment
option for investors. As one respondent stated, “more than a problem of conduciveness it is
a problem of profit” as the approval process is quite long (minimum 1.5 years) while
intellectual property is protected only for the first 6 months of post‐approval and then made
publicly available. A lengthy procedure and a short period of exclusivity, makes the
development of a new methodology a risky investment for many investors. One respondent,
who has been actively involved in the development of new methodologies, stated that they
consider the development of new methodology only if a significant number of projects
where the methodology can be applied has already been identified to significantly reduce
the risk of investment.
Although the development of new methodologies may not be currently financially
advantageous, 95% of respondents noted new methodologies as a necessity for the further
development in the CDM market. As the availability of ‘bread and butter’ projects using
established methodologies will decrease, it will become necessary to develop new
methodologies for more advanced projects such as energy efficiency in buildings over time.
Furthermore, as the Chinese CDM market develops, the number of local operators is
increasing. This could potentially represent increased challenges for European operators as
local competitors combine technical expertise with in‐depth knowledge of the business
culture and service at a lower cost.
Many of the European companies based in China feature more than 60% of local staff, and
feel they can offer the same, or an enhanced service as local operators with the value‐added
of high technical expertise and reliability. 90% of the interviewed organisations believe that
local operators will not represent an important threat to their businesses in the Chinese
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market as they have low knowledge and technical expertise in CDM and will struggle to
catch up with the latest developments and changes in the CDM market. In addition, project
developers believe local operators can be competitive in the PDD writing business but would
not be able to handle complex projects, where experience and high technical expertise are
needed. Quality, transparency and reliability are other characteristics where European
operators believe they have a competitive advantage. One response suggested that
European operators prefer using local developers for ‘easy’ projects and that this tendency
will continue into the foreseeable future.
The survey collected data on the future development strategies. According to the data, it is
widely accepted that new methodologies and new CDM project areas will have to be
explored to gain a strategic advantage in this market as projects which require low
technology and expertise will become increasingly scarce. The survey indicated that
respondents were aware that as the market matures, these technical barriers to project
implementation would increase. One effect of this technical development is that project
methodologies will also need to be developed as a result. Consequently, market players
must build up suitable technical knowledge in the medium term, and explore new CDM
project areas to remain in the market.
In general, organisations were aware of one of two polar strategic forces. Some of the
surveyed organisations were cautious of the disadvantages of specializing in one technical
area, and equally, other organisations were aware of the disadvantage of “spreading too
thin”. Such opposing forces may have had a strong impact on how participants understood
and described development in this market.
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Figure 3‐3: Projected CDM Projects in China of Participating Organisations (weighted
responses, %)
Figure 3‐3 illustrates project types respondents indicated to have strong potential for future
development in the CDM market. There is considerably less consensus among participants
regarding future project portfolio developments. Renewable projects were largely
highlighted as a strategic area for organisations already specializing in these types of
projects, as is also the case for Methane and Landfill development. These organisations
considered this to be a natural market growth towards more sophisticated projects such as
offshore wind campaigns. Such growth would occur as technology expertise and core
strengths develop internally as the market develops.
However, the survey indicates that energy efficiency (EE) projects in buildings and industry
are seen as the strongest potential new growth areas. “Until last 2006 energy efficiency was
not important for CDM, now instead is an area of great interest” was one response of many
indicating that EE has emerged as an attractive area for development. The survey also
indicates that respondents felt methodologies were under‐developed and consequently
projects are not yet economically viable. Consequently, and despite market interest,
difficulties in establishing baselines and project monitoring are significant barriers which
must be overcome before this potential growth can be realized in this market segment.
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3.4 BARRIERS TO THE DEVELOPMENT OF CDM MARKET
Key Barriers to Development in the CDM Market
INTERNATIONAL BARRIERS:
z

Uncertainties over the post‐Kyoto regime;

z

Lengthy procedures.

BARRIERS SPECIFIC TO THE CDM MARKET IN CHINA:
z

51% ownership rule;

z

The CDM Regional Centres role in the CDM market;

z

The lack of awareness and financial interests of project owners, and their role;

z

Lack of DOEs in the market;

z

Language barriers were considered an important barrier to 75% of respondents;

z

Chinese business practices where mentioned by 100% of respondents as a unique
characteristic of the Chinese market, but only 30% considered this a barrier;

z

Intellectual Property Rights violations.

Key market barriers caused both a cautious approach to strategic planning, and also a
concern for the majority of participants. Over 17% (See Figure 2‐3, ‘unknown’) of
respondents were unwilling or unable to comment on the strategic development of their
organisations in the medium to long term. In addition to nonspecific market uncertainties,
these responses indicated a number of sector specific barriers to strategic considerations.
For instance, respondents from organisations which do not solely operate in this market
were also hesitant to provide long term planning. In such cases, the development of other
market interests, as well as in the CDM sector, would have an impact on long term strategic
planning. That said, a number of international and China specific market barriers proved to
be a concern for the majority of European respondents.
International
International barriers are used to describe market imperfections which impact the
organisations’ global operations in the CDM market. Respondents highlighted two primary
barriers: Post 2012 uncertainty and lengthy implementation procedures.
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100% of respondents indentified uncertainties over the post‐Kyoto regime as a main
concern in terms of defining the development and the degree of their involvement in the
CDM market. Interviews were held in the three months leading up to the upcoming United
Nations Climate Change Conference in Bali in December 2007 and all respondents were
looking with interest to the Bali Conference as a key moment in the definition of their long
term strategy as the future of the CDM standards for carbon emissions, and the project
based crediting system, was not yet clearly defined.
The survey indicated that a number of European organisations were cautious in
incorporating CDM into long term strategic planning. Preliminary climate talks completed
after the survey interviews indicate that CDM will feature in future climate change policy
and whether this would have an impact on how respondents view international barriers to
the CDM market or not is uncertain. Certainly, given the current system is the first phase of
CDM development, the survey gave no indication on whether such cautionary short term
attitude will continue as CDM enters a second and third phase.
More specifically, respondents mentioned that the insecurity surrounding post 2012
developments is also a significant risk to market investments in the CDM market. If such
risks continue, investors will be increasingly reluctant to enter and stay in the CDM market.
For instance, an investor mentioned that, “post‐2012 uncertainty is materially affecting the
viability of project” and might affect overall investment in the carbon credits market as the
VER option, although feasible, is less financially rewarding. Respondents also voiced
concerns over the impact of this uncertainty in the Chinese market. Due to post Kyoto
uncertainties, the Chinese government is also cautious when developing this market at the
policy level.
Secondly, 60% of respondents identified lengthy procedures as an important barrier in the
development of CDM projects. The process from project approval to the start of project
implementation can take well over 12 months and this has been highlighted as a strong
weakness of the CDM system. This represents a financial barrier to investors in the CDM
market who must complete the lengthy implementation process from PIN to CERs before
receiving a return on their investments. As a result, these organisations cannot expect
financial returns for at least 2.5 years from the beginning of the CDM project process.
The majority of survey respondents felt that this was an area where significant
improvements should be made. Ideally, the organisations recommended steps be put in
place to create a more efficient trade‐off between the time and quality process, in particular
by streamlining the quality assurance process and improving monitoring procedures.
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China Specific Barriers
The “Measures for the Administration of the Operation of CDM Projects”, published by The
National Coordination Committee for Climate Change (NCCCC) in October 2005, officially
states that only majority locally owned (at least 51% ownership) companies are allowed to
own CDM projects in China.
This 51% ownership rule was mentioned by 100% of respondents as a key barrier in the
development of CDM projects in China as it significantly limits foreign investment and
discourages potential foreign investors to invest in CDM projects in China. Investors also
mentioned that they would be interested but are prevented from funding a larger share of
the projects and investing in larger projects utilizing new technology. In the past, projects
had to be abandoned because this rule did not make them financially viable or forced
operators to change to the less profitable Verified Emission Reduction (VER) market. The
survey highlighted that the rule also discourages technology transfer from European
organisations. Project owners are usually not willing to invest in more advanced and
expensive technologies due to the foreign ownership cap. The fact that operators cannot
completely own or manage the project represents a barrier to technologically innovative
investments as it would dramatically increase the risk of their investment.
Nevertheless, the majority of operators regarded the CDM regulatory framework in China as
a facilitating element in promoting opportunities in investing in and developing CDM
projects and that the 51% rule was described as one of the “necessary evils with whom you
have to live”. Moreover, 20% of respondents also agreed that the rule was fair, as it ensures
that the recipient country has full ownership of the project and which in turn promotes
sustainable development in the country.
CDM Regional Centres are an increasingly important player in the Chinese CDM market, in
particular for facilitating communication between investors and project owners and
promoting CDM business opportunities. Only 50% of the organisations interviewed, mostly
consultants and project developers, had direct contact with one or more CDM Regional
Centres. Experiences differ largely as some closely cooperate with CDM Regional Centres to
source project owners while other organisations regard them as competitors and prefer to
approach project owners directly.
The responses indicates that there is confusion as to the role and status of the centres in
China as some are administered by the NDRC, some by the Ministry of Sciences and
Technology (MOST) and some are private entities. Foreign operators, in particular buyers
who do not usually deal with them directly, find it difficult to discern their exact role and
their independence, transparency and impartiality.
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47% of respondents believed the centres can play a positive role in the CDM market in
China. In particular, they could be a key and valuable player in raising awareness of the
business possibilities offered by CDM and training project owners on CDM regulations,
procedures, project management and monitoring. To achieve this, respondents
recommended that impartiality and transparency should be ensured and the NDRC should
clarify the role and status of the centres and develop rules to regulate and harmonize their
actions across China.
In addition to CDM rules and regulations in China, the financial interests of project owners,
their lack of awareness of CDM and their role in the project cycle were mentioned by 53% of
respondents as an important barrier. The survey indicated that European organisations feel
that project owners are very often not aware of the CDM system and are interested more in
the business opportunity CDM represents rather than in the development of the project.
Project owners’ cost concerns and cost efficiency are also mentioned as a significant barrier
to the development of more ambitious projects which would require state of the art
technology.
Both the investors and developers interviewed agreed that in the current market conditions
in China, the buyer is inherently more involved in the development of the project than the
owner. Consultants, in particular, are very often contracted by the buyer to ensure the
smooth progression of the project and buyers are involved in activities which would
normally fall into the project owner’s responsibility.
In general, respondents felt that this situation could be improved through strengthened
training programmes. In particular, training on the international CDM system, the role of
project owners, and CDM project development and monitoring are regarded as a key
element for the improvement of the CDM system in China.
One of the major barriers identified by the surveyed organisations is the lack of Designated
Operational Entities (DOEs) in the market. 100% of respondents defined this as the biggest
bottleneck in the CDM process which urgently needs to be addressed.

Respondents also

noted that existing DOEs had recently lost efficiency as a result of expansion of the Chinese
CDM market. International DOEs have lost a great number of highly qualified staff to private
companies working in CDM. This has further decreased the efficiency of DOEs.
45% of respondents were aware of recent applications by Chinese organisations for DOE
status and welcomed the initiative as greatly improving the functioning of the system.
Although respondents raised concerns relating to potential independence and accountability
issues as some of these institutions are closely linked to governmental organisations.
Respondents felt that a Chinese DOE “should be a Chinese institution with proven credibility,
reputation and financial probity”. The survey indicated that European organisations felt
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partnerships between local and international DOEs would be one method of ensuring
market efficiency and at the same time guaranteeing high standards of service.
Language barriers were considered an important barrier to 75% of respondents. Poor PDD
writing and difficulties in communicating with project owners leading to potentially costly
misunderstandings during the negotiation of the Emission Reduction Purchase Agreement
(ERPA) are highlighted as the main areas affected by limited knowledge of English. As
mentioned earlier in this report, the surveyed organisations employ a large number of local
staff which helps overcome language related problems. Nevertheless, respondents
emphasized that language misunderstandings were still time consuming and in some cases
directly affected their trust with the project owners. This was particularly highlighted when
negotiating the ERPA, described by one respondent as “a 50‐page document in a foreign
language saying that arbitration will take place abroad, following foreign law”, which project
owners do not fully comprehend and are often suspicious of. To improve this situation, 40%
of respondents mentioned that a global legal framework for CDM which includes a standard
ERPA format would facilitate negotiations and help project owners to better understand
CDM legal requirements.
Chinese business practices where mentioned by 100% of respondents as a unique
characteristic of the Chinese market, but only 30% considered this a barrier. The surveyed
organisations claimed that partnerships with local operators and the recruitment of highly
specialized staff with in‐depth knowledge of the Chinese business environment and practices
help them remain competitive and successful in the Chinese market. Local staff is perceived
as a key resource for successfully operating in the Chinese CDM market. In this sense, a
more important barrier mentioned by more than 80% of respondents was the increasing
difficulty in finding and recruiting well trained and highly specialized local staff. Moreover,
training young graduates was highlighted as time and resource consuming and as the market
is expanding and more opportunities are available, organisations struggle in providing long
term incentives for the staff stability.
Finally, 50% of respondents highlighted Intellectual Property Rights (IPR) violations as a
barrier to CDM development in China, albeit but not as a primary barrier. Respondents
reported that many of the current CDM projects do not require high or specialized
technology and have the capacity to employ readily available technologies. This inherently
reduced the risk of technology leakages. Moreover, technology suppliers based in China
delegate production to China and Europe to protect core competences and avoid
establishing whole production lines in China. Good management and the use of legal
precautions were indicated as the solution to avoiding serious IPR issues.
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3.5 CONCLUSIONS
This survey report on European CDM Operators in China highlights a number of challenges
and opportunities to European organisations in the CDM market in China. Data was collected
from semi qualitative interviews with senior staff in 17 European organisations which
operate in the CDM market in China.
The survey indicates that a number of factors influence these organisations operations in the
market. The straight forward methodologies of the wind and hydropower projects attracted
the greatest interest from European organisations. Conversely, while biomass projects were
also popular, and viewed as a potential growth area, lack of development in this sector and
high transactions costs compared to other key markets, such as Brazil, discourage
investment in this area. There was disagreement among respondents as to the sustainable
development benefits of HFC23 projects, which appeared to be most popular with CERs
buyers because of the high volume of CERs generated per project.
European organisations felt that the market environment in China was better designed than
in other emerging economies. Respondents indicated that the market conditions facilitated
key developments in methodology which were seen as necessary to the further
development in the CDM market. European organisations operating in the CDM market in
China generally view the market as offering key opportunities.
Uncertainty over post Kyoto developments and the lengthy procedures of implementing
CDM projects were emphasized as key international barriers to strategic planning. In relation
to further commercial participation in the CDM market in China, a number of issues were
highlighted including: the 51% ownership rule; lack of DOEs; language barriers and the
motivations of project owners. All of these issues represent significant challenges to
European organisations.
The survey has provided a useful insight into the opportunities and challenges for European
organisations operating in the CDM market in China. These results will be valuable to inform
the next stages of the research and will be available as reference materials for further
studies as part of the EU‐China CDM Facilitation Project.
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4. ANALYSIS OF CDM POLICY EFFECT‐ THE EXAMPLE OF REVENUE
SHARING AND IRR
This chapter illustrates the revenue sharing policies in the CDM Rules and analyses the costs
and benefits of industrial waste gases such as fluorine gases. The concept and calculation
measures of the IRR sector will be further clarified in this chapter and, as the key tool of
conducting additionality analysis in CDM projects, and they will serve as the uniform
industrial consensus for CDM project development. In addition, governmental departments
can issue the IRR concepts and calculation measures in the form of supplementary notice.

4.1 CDM REVENUE SHARING
According to the Chinese government, CER is a resource with implications for national
sovereignty. The sales of CERs should and can be taxed in the nation’s interest. In principle,
the CER revenue should be shared by government and enterprises, and the government has
the right to decide the distribution of revenue shares. Chinese government leverages fees
from CER revenue to establish the China CDM Fund and to adjust Chinese enterprises’
revenue. The revenue for Chinese enterprises should not be too high or too low, since very
high revenue from CERs may exert impact on the existing production activities and affect the
CDM development in other sectors, while low revenue may frustrate the enterprises’
participation and undermine the domestic and international competitiveness of the
enterprises. Due to project diversification and different technologies and participators
involved, the revenue sharing policies set by Chinese government should ensure both the
economic feasibility of the CDM projects, and the contribution to sustainable development
in China.
The specific terms in Article 24 of the CDM Rules are as follows:
Whereas emissions reduction resources are 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 allocated 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 defined in Article 4 and forestation projects.

54

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.
(4) The Article does not apply to the projects already approved by the Government of China
before 12 October 2005.
This chapter will analyse the generation process and emission‐reduction cost of other
greenhouse gases (exclusive of CO2 and methane), and proposes the following advice to the
current revenue sharing policies in the CDM Measure.

4.1.1 ANALYSIS OF THE CDM PROJECTS (HFCS, N2O, PFC AND SF6)
4.1.1.1 HFC‐23
HFC‐23 is one of six greenhouse gases with a massive global warming potential (11,700). It is
the by‐product from the production process of HCFC‐22 (one kind of refrigeration agent).
HFC‐23 can be decomposed into a CO2 and HF compound by high‐temperature combustion,
which can greatly reduce the emission of greenhouse gases and benefit the mitigation of
global warming.
EB has approved one methodology for the application of reducing HFC‐23.
AM0001 “Incineration of HFC 23 waste streams”
According to Annex I, 11 HFC‐23 decomposition projects have been approved so far, and
they have been successfully registered at EB. Apart from Zhejiang Yingpeng Chemical Co.
Ltd.’s HFC‐23 decomposition project, other 10 projects have been issued with CERs. These
11 projects’ annual CERs total 65.65 million tCO2e.
According to the requirements of the Montreal Protocol, the Chinese government and the
relevant industrial associations conducted statistical surveys and monitored HCFC‐22
production and consumption. In 2007, HCFC‐22’s yield in China amounted to 400,000
tonnes, with a fast growing rate. Based on 3% of HFC‐23 yield rate, the production yield of
HFC‐23 in 2007 was about 12,000 tons or 140 million tCO2e. As a product, HFC‐23 has low
utilisation value, and it can be used as refrigeration agent and extinguishing agent, with
market size staying at about 100 tonnes. Therefore, HFC‐23’s annual emission is still
remarkable.
HFC‐23 Decomposition Technology
HFC‐23 decomposition technologies cover: thermal oxidation technology, superheated
steam

decomposition

method,

submerged

decomposition technology, etc.
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combustion

method,

and

plasma

¾

Thermal oxidation technology:

In

a

thermal

oxidiser, the

natural

gas,

combustion‐supporting air (from combustion‐supporting wind turbine), and HFC‐23
waste gas are fully mixed and form a high‐speed swirl. While the mixture is combusted,
hot flue gas (temperature in the combustor will stay above 1,200Ԩ) will be formed.
Then, the fully‐combusted flue gas will go through a furnace with the temperature
reaching up to 1,200Ԩ and remain so for 2 seconds, and such furnace is only used as a
container for the final reaction instead of serving as the flaming area. The
decomposition rate through this method can exceed 99%.
¾

Superheated steam decomposition method: HFC‐23 gas with few HCFC‐22 gases will be
sent into the reactor, and the temperature will be increased to 800Ԩ~1,000Ԩ. After a
series of complicated chemical reactions, HFC‐23 will be completely decomposed into
HF, CO2, and HCl. Meanwhile, acid gases (like HF and HCl) will be counteracted with
Ca(OH)2 and processed by exhaust gas processor and waste water processor.

¾

Submerged combustion method: First, recycled HFC‐23 will be sent to

the

incinerator, and then compressed air, steam, and H 2 will be sprayed into the
incinerator in order to make the temperature in incinerator increase to the
required temperature for burning. Following a series of complicated chemical
reactions, HFC‐23 will be completely decomposed into HF, CO2, and HCl, and acid
gases (like HF and HCl) will be gradually sent to quenching device, absorption tower,
and alkaline tower. Plasma decomposition technology: HFC‐23 will be sent into
plasma hearth through a specially‐designed muzzle, and it will immediately mix
with plasma, with the temperature reaching about 3,000 o C. HFC‐23 exhaust
gas will be quickly decomposed in the spraying area, and high‐temperature
gases will go across plasma arc area within 5‐10 milliseconds for further
decomposition. Then, gases will stay in burning area (temperature: 1,200 o C
‐1,500 o C) for 2 seconds. In addition, air should be sprayed into plasma hearth
through the muzzle in order to assure that all carbon will be converted to oxycarbide
during the decomposition process. High‐temperature plasma gases will be cooled to
above 1,200Ԩ in the plasma arc area, but pressure should be maintained at the
pressure of 20~40mm water column. At the bottom of plasma hearth,
high‐temperature mixed gases decomposed from organic halides include CO, CO2, acid
halides gases (such as HCl and HF), N2, and vapour.
4.1.1.2 N 2 O
N2O is one of six greenhouse gases, and its global warming potential is 310. In addition, N2O
is regarded as an unwelcomed by‐product during the nitric acid and fatty acid production
processes.
z

A brief introduction to N2O decomposition during the nitric acid production process.
EB has approved two methodologies for N2O decomposition during nitric acid
production process.
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¾

AM0028 “Catalytic N2O destruction in the tail gas of Nitric Acid or Caprolactam
Production Plants”

¾

(Tertiary treatment)

AM0034 “Catalytic reduction of N2O inside the ammonia burner of nitric acid
plants” (Secondary treatment)

According to Annex 2, the Chinese government has approved 25 N2O decomposition projects
for the nitric acid production process, and all N2O decomposition projects have been
registered at EB apart from Henan ShenMa Nylon Chemical Industry Co. Ltd.’s Nitric Acid
Device N2O Decomposition Project. The annual emission reduction of the registered 24
projects totalled 6.87 million tCO2e. By far, only Nitric Acid Plant Tail Gas N2O Catalytic
Emission Reduction Project of Kaifeng Jinkai Chemical Co. Ltd. has been issued 46,000 tons
of CERs.
In 2008, the annual yield of nitric acid (based on 100% concentrated nitric acid) in China
amounted to 2,500,000 tonnes, and all nitric acids were supplied to the domestic market.
According to incomplete statistics, China has more than 40 nitric acid producers at diverse
scales. Based on IPCC defaulted values, the N2O’s emission factor was 4.5kgN2O/tHNO3
(100%) during the nitric acid production process, and N2O’s emissions during nitric acid
production process in 2008 totalled 11,250 tonnes (3,487,500 tCO2e).
N2O Decomposition Technologies
Existing N2O catalytic decomposition methods during nitric acid production process
cover: primary treatment method, secondary treatment method, and tertiary
treatment method.
¾

The primary treatment method is mainly used to guard against the formulation of N2O.
With this method, net ammonia oxidation made by noble metal should be
reconstructed or other ammonia oxidation catalyst should be adopted in order to
reduce N2O.

¾

The secondary treatment method: once the N2O is formed, it can be decomposed at any
stage from the exit to the entrance between oxidation net and absorption tower. This
method is also known as non‐selective catalytic reduction method.

¾

The tertiary treatment method: To remove N2O from the exhaust gases at the lower
absorption tower through a catalytic reaction (catalytic decomposition and catalytic
reduction). This method is also called as selective catalytic reduction method.

Among the above‐mentioned three methods, only the latter two N2O decomposition
methods have been industrialised. N2O’s removal rates through secondary and tertiary
treatment methods are similar. The tertiary treatment requires hydrocarbons as a catalyst to
heat up the exhaust gases, thus its price is relatively high. In addition, the special catalysts
and facilities required are expensive, and they also take up a large amount of space. Please
see Table 4‐1 for comparison of such two methods.
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Table 4‐1: The Comparison of Two Treatment Methods for N2O Decomposition from Nitric
Acid Production Process
Method

Secondary treatment method

Tertiary treatment method

Main devices

‐Catalyst:

‐Catalyst:

required

temperature

required

800~900Ԩ

450Ԩ

Catalyst basket

‐Catalyst tower

temperature:

‐Supply device of NH3 (reducer)
‐Tail

gas

heating

and

cooling

equipment
Advantages

‐Simple equipment and low initial

‐Tail gas will be treated after

investment

absorption unit, and production line

‐no additional fuels needed, operation
cost reduced

will be controlled on the precondition
of

no

influence

on

nitric

acid

production.

‐no maintenance required (apart from
replacing catalyst)

‐To reduce the emission of NOx
during the process of N2O emission
reduction.
‐Catalyst’s service life is long.

Disadvantages

‐Equipment should be installed under

‐Tail gas heating equipments should

a platinum net, thus a parking lot

be added, thus the investment is

should be designed.

comparatively high.

‐In the event that the catalyst basket’s

‐Reducer

space has not been set in ammonia

operation fees will increase.

oxidation converter, the converter
should be reconstructed.

is

needed,

thus

the

‐Since tail gas temperature and flux
have

changed,

corresponding

countermeasures should be adopted
for later equipments.
Catalyst ownership

A catalyst is usually rented, and new

A catalyst must be purchased.

catalyst will be adopted while the rent
period expires. In addition, invalid
catalyst

can

be

sent

back

to

manufacturers for reconstruction.

z

Brief introduction to N2O decomposition during nitric acid production process
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EB has approved one N2O decomposition methodology from nitric acid production
process.
¾

AM0021 “Baseline Methodology for decomposition of N2O from existing adipic acid
production plants”.

According to Annex 2, China has approved 2 N2O decomposition projects during the adipic
acid production process, and both projects have been registered at EB. The registered
annual emission reduction of such two projects totalled 14.06 million tCO2e, with CERs
reaching 9.73 million tonnes.
In 2008, adipic acid’s output in China amounted to 450,000 tons. The productivity of
Liaoyang Petrochemical Fibre Company made up 50% of the domestic market, and its
production capacity is expected to reach 300,000 tonnes in the coming years.
According to the IPCC defaulted value, N2O’s emission factor during the adipic acid
production process should stay below 0.27kgN2O/t. In 2008, N2O emission during the
adipic acid production process was less than 121,500 tonnes (equivalent to 37,665,000
tCO2e).
N2O Decomposition Technologies
There are four N2O treatment methodologies used during the adipic acid production
process:
¾

Catalytic decomposition: To establish one decomposition workshop in order to make
the catalyst decompose N2O in tail gas. Natural gas and steam are not needed for N2
and O2 production.

¾

Thermal oxidation decomposition: the decomposition rate of thermal oxidation
decomposition and catalytic decomposition is the same, but investment in thermal
oxidation

decomposition

is

comparatively

large.

In

addition,

such

decomposition should be operated under high temperature, thus the
operational cost is relatively high.
¾

Used as phenol decomposition materials: No such kind of factories exists in China so far.

¾

Nitric acid production: it will exert an influence on the existing adipic acid production
line, and the capital requirement is large.

4.1.1.3 PFC
PFC is mainly emitted from the primary aluminium industry. During the short and unstable
anode effect process, two types of PFCs will be intermittently produced, namely, CF4 and
C2F6. These gases are non‐toxic compounds featuring chemical inertness and thermal
stability. The atmospheric life of CF4 and C2F6 is 50,000 years and 10,000 years respectively.
Based on 100 years of atmospheric life, such two gases’ global warming potential is
respectively equivalent to 6,500 tonnes of CO2 and 9,200 tonnes of CO2.
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According to the survey from International Aluminium Institute (IAI) in 2007, PFC emission
amounted to 31 million tCO2e due to the primary aluminium industry’s production process.
Fig 4‐1 shows the best achievements from the primary aluminium industry’s voluntary PFC
emission reduction. At present, the IAI Climate Change Working Team is planning to propose
to the IAI council to establish a new voluntary target, including further reductions of PFC
emissions from per tonne of aluminium production. Considering that some enterprises
achieved poor performance in PFC emission reduction, relevant institutions advocate that by
2020, PFC emissions from all enterprises (participators of the annual survey) should stay
below the middle level of 2005. In particular, data collection scope in China should be
further extended. At present, only two enterprises’ data have been collected among over 60
Chinese enterprises.

Fig 4‐1: PFCs Annual Emission Worldwide
Source: IAI, 2007
So far, two projects developed by MGM have been successfully registered at the UN’s EB,
and both of them were developed based on MGM’s AM0030 “PFC emission reductions from
anode effect mitigation at primary aluminium smelting facilities”. Please see Table 4‐2 for
detailed information.
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Table 4‐2: Projects Successfully Registered at the EB of UN

Aluar ‐ Argentina aluminium company (Argentina)
Aluar, a primary aluminium factory, is equipped with 6 workshops and 544 electrobathes:
400 electrobathes in Production Line A and Production Line B adopt point feeding prebaked
anode pots integrating interim working pre‐baking and points, and 144 electrobathes in
Production Line C adopt 180KA adopt point feeding prebaked anode pots of Pechiney SA.
The factory’s annual aluminium output amounts to 270,000 tonnes. In addition, Aluar uses
advanced production technology, and its PFC emission has been controlled at lower level in
2003. To reduce emission of PFC, Aluar has developed one arthimetic to control production
process, in order to reduce more emissions. Based on ten‐year emission reduction crediting
period, it is forecasted that the factory’s emission reduction is equivalent to 412,730 tCO2e.
By 2012, the emission reduction is expected to reach 195,491 tCO2e.
Albras ‐ Brazil aluminium company (Brazil)
Albras Company’s projects include the improvement to 960 electrobathes’ self‐control
system. The factory has been equipped with four rows (960 in total) of electrobathes, with
annual productivity approaching 450,000 tonnes. These electrobathes adopt point feeding
prebaked anode pots integrating interim working pre‐baking and points. Based on the
ten‐year emission reduction crediting period, it is forecasted that the factory’s emissions
reduction is 802,862 tCO2‐e. By 2012, the emission reduction is expected to reach 381,359
tCO2e.
In methodology AM0030, based on aluminium industry’s overall condition, EB recommends
the maximum baseline emission factor, which refers to the IAI survey to define the
maximum emission. The IAI survey shows that total global emission has declined from 98
million tCO2e in 1990 to 29 million tCO2e in 2006, and the global target has been achieved in
advance, with emission reduction exceeding 70%. It is noteworthy that primary aluminium’s
output increased to 34 million tonnes from 20 million tonnes during the aforementioned
period, with a growth rate approaching 70%. Therefore, from the angle of environmental
protection, aluminium companies that plan to develop CDM projects cannot use the
maximum emission factor until they prove that they have explore all of the options for
reducing greenhouse gas emissions.
China did not participate in the survey of 2007, but the site investigation to several Chinese
factories revealed that these companies’ performance had reached international level.
Therefore, we recommend that China’s PFC projects should adopt the baseline of
Methodology AM0030.
Based on the emission factor and China’s maximum aluminium output, we can estimate the
annual emission reductions. Please see Table 4‐3 for different aluminium companies’
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baseline emission relevant to the output and the project emissions (assuming that these
companies can achieve sound performance).
Table 4‐3: Forecasted Emission Reduction of Chinese Aluminium Companies

Forecasted
Company name

Aluminium

Baseline emission (t

Project emission (Best

emission

output (t/y)

CO2e/y)

performance) (t CO2e/y)

reduction (t
CO2e/y)

Qinghai Aluminium Company
(subordinate to Aluminium Corp.

270,000

175,500

88,520

86,980

245,000

159,250

80,324

78,926

235,000

152,750

77,045

75,705

210,000

136,500

68,849

67,651

210,000

136,500

68,849

67,651

200,000

130,000

65,570

64,430

165,000

107,250

54,096

53,154

145,0000

94,250

47,539

46,711

of China)
Qingtongxia Aluminium Group
Guizhou Aluminium Company
(subordinate to Aluminium Corp.
of China)
Lanzhou Aluminium Company
(subordinate to Aluminium Corp.
of China)
Henan Yugang Longquan
Aluminium Company
Baotou Aluminium Company
(subordinate to Aluminium Corp.
of China)
Jiaozuo Wanfang Aluminium
Company
Lanzhou Liancheng Aluminium
Company (subordinate to
Aluminium Corp. of China)

4.1.1.4 SF 6
SF6 is one of the six greenhouse gases, and its global warming potential is 23900. During the
magnesium production process, SF6 is used as protective gas to prevent magnesium from
becoming oxidised. In electrical equipment, most SF6 will be used for high‐temperature gas
insulation switch and breaker, and a small proportion of the SF6 will be used for
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high‐temperature gas insulation transmission wires and other equipment. SF6 emission from
electrical equipment is regarded as the world largest SF6 emission source.
z

A brief introduction to SF6 project activities in magnesium metal industry

CDM Project Activities
At present, three projects have been successfully registered at the EB of UN, and three such
projects were developed according to Methodology AM0065 “Replacement of SF6 with
alternate cover gas in the magnesium industry”.
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Table 4‐4: Projects Successfully Registered at EB of UN
DSM‐ Dead Sea Magnesium Company (Israel)
The construction of DSM’s factory was completed in 1996, and now its equipment can
produce 35,000 tonnes of magnesium every year. After learning about the commercial
opportunities in CDM, the company determined to implement a SF6 removal project on the
basis of the CDM as a financial incentive. Therefore, the company employed Eco Traders to
develop the relevant CDM methodology and CDM projects. Methodology development was
launched in 2006 and it lasted until February 1, 2008. At EB’s 37th conference, Methodology
AM0065 was adopted. It is an arduous mission to locate a substitute for SF6 because SF6 in a
mixed gas will greatly advance safety measures during the magnesium forging process. The
principle is shown as follows:
1. To increase metal yield through reducing impurities (like broken residues).
2. To improve casting quality through reducing pollutants.
In the ten‐year emissions reduction crediting period, it is forecasted that the company’s
emissions reduction is 2,736,160 tCO2e. By 2012, the emission reduction is expected to reach
970,000 tCO2e.
Ortal Moulage Die‐casting Co, Ltd. (Israel)
Ortal Moulage Die‐casting Co. Ltd. started to process magnesium metal moulage castings in
1995, and its sales amount of magnesium metal moulage casting by 2000 made up 50% of its
total sales amount. In addition, Ortal can die‐cast 2,000 tonnes of magnesium metal every
year, and these magnesium metals are mainly used in automobile industry. Ortal always
adopted SF6 since it started to produce magnesium. Ortal’s SF6 conversion projects cover: to
substitute SF6 with HFC134a for fusion protection. HFC134a is also a greenhouse gas, but its
global warming potential is much lower than that of SF6. Therefore, utilization of HFC134a
can make remarkable contribution to global greenhouse emission reduction. Based on
ten‐year emissions reduction crediting period, it is forecasted that the company’s emissions
reduction is 110,250 tCO2e. By 2012, the reduction is expected to reach 40,000 tCO2e.
RIMA Industrial Company (Brazil)
RIMA is the fourth largest metal silicon producer and second largest magnesium metal
moulage die‐casting factory in the world; also, it is the only magnesium metal producer in
South America as well as the only comprehensive producer in the world. The company
adopts raw materials (dolomite) to process magnesium metal through induction melting and
moulage die‐casting. In addition, RIMA adopts SF6 (featuring high global warming potential)
as cover gas, but SF6 will be replaced by SO2 soon (such technology will be introduced from
Austria). To substitute SF6 with SO2, RIMA will install necessary pipes, equipments, and make
technical specifications (including employee safety protection devices and training) in its
project. Based on seven‐year emissions reduction crediting period, it is forecasted that the
company’s emissions reduction is 1,923,003 tCO2e. By 2012, the reduction is expected to
reach 973,000 tCO2e.
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During magnesium production process, SF6 emission may come from different working
processes, such as primary magnesium production, die‐casting, gravity casting, and
re‐processing (secondary production), etc. Therefore, during the magnesium production
process, measures of reducing SF6 emission cover:
¾

To adopt a reasonable mixing ratio of protective gases.

¾

To adopt a reasonable technical operation and reduce leakage by using sealing stoves.

¾

To research substitutes for SF6, such as SO2, and HFC134a, etc.

z

A brief introduction to SF6 project activities in grids

CDM Project Activities
By far, Chinese government has only approved one SF6 project, namely, North China Grid
Company Limited‘s SF6 recycling project, which adopted Methodology AM0035 “SF6 Emission
Reductions in Electrical Grids”.
SF6 in grid is emitted from two sources, namely, leakage from electrical equipment and gas
flue during maintenance process. Prior to this project, SF6 gas used by all of the North China
Grid’s substations and switch stations was directly emitted to the air instead of recycling,
which is regarded as the project’s baseline.
Since the project has been launched, SF6 leakage rate was reduced to below 0.4%, and
all SF6 gases will be recycled. In addition, the project owner can recycle 6.55 tonnes of SF6
annually, and its emission reduction amounts to 156,465 tCO2e. At present, the project is at
the validation stage.
SF6 Removal Technology
Currently, half of SF6 gases produced are used in electric power industry; of which, over 80%
of SF6 gases are used in high‐voltage switch equipments while about 10% of SF6 gases used in
middle‐voltage switches. In general, SF6 gases are mainly used in ultra‐high voltage sectors,
especially in 126kv~252kv~550kv breakers, SF6‐Gas‐Insulated Switch Gears (GIS), Gas
Charging Cabinets, and SF6 – Gas Insulation Lines (GIL).
The following measures can be adopted to reduce the SF6 emission reduction from electrical
equipment’s production and application process:
¾

To improve product design level, reduce the leakage rate, and employ new technologies
& techniques in product design in order to improve the manufacturing level.

¾

To develop new technologies in order to reduce SF6 utilisation and recycle SF6.

¾

To select appropriate substitutes and technologies in order to fundamentally reduce the
utilisation quantity of SF6 and achieve emission reduction.
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4.1.2 C OST ANALYSIS OF INDUSTRIAL WASTE GAS PROJECTS
4.1.2.1 C OST A NALYSIS OF HFC‐23 D ECOMPOSITION P ROJECT
To meet the requirements concerning ODS management and control in the Montreal
Protocol, China will suspend and eliminate the production and application of HCFC‐22.
According to the International Protocol on Accelerating the HCFC‐22 Elimination in 2007,
China’s targets for HCFCs emission reduction are as follows:
Table 4‐5 China’s targets for HCFCs emission reduction
Year

Target

2009~2010

Baseline year

2013

Suspending year

2015

Reduce 10%

2020

Reduce 35%

2025

Reduce 67.5%

2030

Maintain 2.5% of maintenance
demands

2040

Completely eliminated

To reduce HFC‐23 emissions through thermal oxidation is an effective method, with removal
rate exceeding 99%, but the HFC‐23 emission during thermal oxidation equipments’ down
time should be taken into consideration. Provided that thermal oxidation equipments’
technical life is 15 years, its cost on emission reduction will be less than US$0.2 per tCO2e.
4.1.2.2 C OST A NALYSIS OF N 2 O D ECOMPOSITION P ROJECT
All of existing China’s N2O decomposition projects from nitric acid production processes
employ imported technologies mainly from Germany and Japan. Analysis on registered
projects shows that: in general, the cost of tertiary treatment method is US$ 1 per tCO2e,
and the cost of the secondary treatment method is US$ 0.8 per tCO2e. The cost of tertiary
treatment method is 25% higher than that of the secondary treatment method. The major
costs come from catalyst lease and purchase.
In addition, N2O catalytic decomposition technology from the adipic acid production process
is also mainly introduced from foreign companies (mainly from BASF and INEOS). Apart from
the initial investment, the main operating fees cover electricity fees, catalyst fees,
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maintenance costs and steam production costs, etc. Assuming that the equipment service
life is 21 years, the project’s cost is US$0.5 per tCO2e.
4.1.2.3 C OST A NALYSIS OF SF6 AND PFC P ROJECTS
North China Grid initially invested 800,000 EURO (see PDD) in the SF6 recycling project. The
project will employ advanced SF6 recycle technology, and it will repetitively utilise facilities
and leakage detection equipment in addition to developing one set of SF6 Management
Information System (MIS) for monitoring SF6 utilisation in the project.
Albras and Aluar need to respectively invest US$ 820,000 and US$ 490,000 to launch their
CDM projects (see PDD for detailed information). Aluar should invest funds to replace
equipment, while Abras has to purchase equipment and train technical staff to evaluate the
technology process in order to achieve the best performance. Their situation is no different
from the Chinese manufacturers who expect to launch CDM project.
In this research we choose the hydro power and wind power sectors (with similar annual
emission reductions) to compare with the PFC emission reduction projects and the SF6 in
grid projects. This allows us to compare t indicators in different projects, such as the
investment in CDM development cycle, per unit CER cost, revenue of CER before/after
sharing, and the proportion of CER income in the primary operating income annually.
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Table 4‐6: Analysis and Comparison of Different Project Categories

Project scale (based
Industry

Project
category

on forecasted
annual emission
reduction)(tCO2e)

CO2

PFC

3

Hydro power

96,909

Wind power

109,4745

Aluminium

88,254

The

Additional

investment

investment

during CDM

for emission

project cycle

reduction

(EURO)

(EURO)

146,994

7

4

0

156,1666
195,887

8

604,000

9

Per unit

CER

CER

The proportion

emission1

revenue

income

of CER income

reduction

before

after

in the primary
2

cost

sharing by

sharing

(EURO/

2012

by 2012

income

tCO2e )

(EURO)

(EURO)

annually

operating

0.38

3,488,724

3,418,950 15.4%

0.36

3,941,064

3,862,243 15.5%

2.26

3,177,162

1,112,007 Lower than 1%
Uncertain

SF6

Power Grid

156,465

10

200,000

11

800,000

12

1.98

4,445,000

income

Lower than 1%

share

1

The cost does not include the consultant service fees and the third‐party service fees in China.

2

According to the Chinese revenue sharing policy, the Chinese government takes 2% and 65% respectively from
the CER revenue from CO2 projects and PFC projects.
3

For the forecasted emissions reduction of a Chinese hydro power project with 20.6MW installed capacity, the
project is currently at the validation and verification stage. Until 2012, the total emission reduction is estimated
to be 387,636 tCO2‐e.

4 According to MGM’s actual cost calculation on CDM projects, the investment covers the expenditures on
standard procedures before 2012, such as PDD development, project examination and approval, register, and
verification, etc.
5 Regarding the forecasted annual emission reduction of one Chinese wind power project with 49.5MW installed
capacity, the project is currently at the application stage. Until 2012, the total emission reduction will reach
437,896 tCO2e.
6 According to MGM’s actual cost calculation on CDM projects, the investment covers expenditures on standard
procedures before 2012, such as PDD development, project examination and approval, register, and verification,
etc.
7 For the forecasted annual emission reduction (for 4 years) of China’s PFC project developed by MGM, it is
estimated that by 2012, the total emission reduction will reach 353,018 tonnes of CO2e.
8 Based on Aluar and Albras companies’ average investment in CDM project prior to 2012.

9 A Technical upgrade is required for PFC projects. However, other additional investments (apart from
investment in CDM period) are not required for hydro power and wind power project, because wind power and
hydro power can independently achieve emission reduction effect.
10 Forecasts for emission reduction estimate that the total emission reduction achieved by 2012 is expected to
amount to 505,000 tons CO2‐e.
11 Based on estimates.
12 See PDD.
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Parameters for indicator calculation
Exchange rate of the EURO against the RMB: 10
CER trade price: 9 EURO
Years from 2012: 4 years
Electricity price of wind power: RMB 0.56/kWh
Electricity price of hydro power: RMB 0.36/kWh
Aluminium’s sales price: RMB 13,505/tonne (price at Shanghai Futures Exchange (SHFE) on
June 26, 2009)
SF6’s sales price: RMB 200/kg (see PDD)
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4.2 IRR ANALYSIS OF ADDITIONALITY ASSESSMENT AND DEMONSTRATION
CDM project’s additionality means that the project is feasible only under CDM support. In
the event of no CDM project, the project will face different barriers, and the project owner
will not launch the project activity and emission reduction will not take place. EB has
formulated Tools for the demonstration and assessment of additionality (hereafter “tools”),
which stipulates specific procedures. In addition, EB has formulated the Guidance on the
assessment of investment analysis (hereafter “Guidance”) according to the existing problems
during the project application process, which details some issues concerning investment
analysis in additionality assessment and demonstration.

4.2.1 INVESTMENT ANALYSIS OF ADDITIONALITY ASSESSMENT AND DEMONSTRATION
According to Fig 4‐2, the first step for additionality analysis is to identify the potential
alternatives and eliminate the alternatives that are not consistent with existing laws and
regulations. The investment analysis should be conducted as the second step. If after the
sensitivity analysis it is concluded that: the proposed CDM project is unlikely to be the most
financially attractive and it will not be economically feasible without CER revenue, the
barrier analysis can be skipped and common practice analysis can be conducted in order to
further justify if the project is additional. If the investment analysis was not able to justify
the additionality, the barrier analysis is mandatory. To a certain extent, the investment
analysis is more straightforward and persuasive than the barrier analysis in analysing
additionality, and most projects prefer to use investment analysis. Therefore, investment
analysis is regarded as the most important step during additionality analysis.
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Fig 4‐2: Additionality Analysis Procedures1
Investment analysis is one type of the common financial analysis methods. CDM project
should justify the project’s additionality through Internal Rate of Return (IRR), thus some
special procedures should be followed (see Fig 4‐3). Three types of investment analysis
methods can be applied, namely simple cost analysis, investment comparison analysis, and
benchmark analysis. The following two principles should be followed while selecting
investment analysis options:
1) Determine whether other financial benefits other than CDM related income will be
generated. If the CDM project activity and the alternatives generate no financial or
economic benefits other than CDM related income, then apply the simple cost analysis. This
option involves comparing the costs associated with the CDM project activity and the
alternatives. If it is concluded that there is at least one alternative which is less costly than
the CDM project activity, the additionality is justified. Simple cost analysis does not refer to
the IRR calculation, thus it will not be discussed in this chapter. If there is other income (such
as electricity sales revenue for power generation projects and cement sales revenue for

1

UNFCCC CDM EB: Additionality Tool.
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cement plant’s residual heat recycling projects, etc.) apart from CDM‐related benefit in CDM
project activity and identified alternatives, investment comparison analysis or benchmark
analysis should applied, therefore the financial/economic indicators should be identified. IRR
is not the only financial indicator (other financial indicators include NPV, cost‐benefit ratio,
and marginal service cost), but it is the most widely applied indictor so far. If IRR was
selected as the financial indicator, the IRR calculation data sheet is one of the mandatory
documents for the validation of DOEs and for DOEs to submit to the EB, which should be
presented in a transparent manner. According to the DOEs, problems that frequently take
place in PDD include IRR sensitivity analysis, scenario analysis and data sourcing, etc.
(2) Selection of investment comparison analysis or benchmarking analysis should follow the
principle in Article 15 of the Guidance: “The purpose of an investment analysis in the context
of the CDM is to determine whether or not the project is less financially attractive than at
least one alternative in which the project participants could have invested. In cases where
the alternative requires investment regardless and baseline emissions are based on that
alternative, the only means of determining that the project activity is less financially
attractive than at least one alternative is to conduct an investment comparison analysis. The
benchmark approach is therefore suited to circumstances where the baseline does not
require investment or is outside the direct control of the project developer”. According to
the principle, ”If the proposed baseline scenario leaves the project participant no other
choice than to make an investment to supply the same (or substitute) products or services”,
an investment comparison analysis shall be used in order to compare the IRRs of the
proposed CDM project and the alternatives. If the IRR of the proposed CDM project is lower
than that of at least one alternative and the sensitivity analysis result remains the same, the
project is additional.
“If the alternative to the project activity is the supply of electricity from a grid, this is not to

be considered an investment”, so a benchmarking analysis should be applied to calculate
IRRs of the project with CER income and the project without CER income, and compare the
sensitivity analysis of the former case with the industrial benchmark rate of revenue. If the
IRR of the project without CER income is lower that industrial benchmark IRR and the project
is still not financially feasible on the condition that different indicators (in the sensitivity
analysis) are adjusted in a reasonable scope, or the IRR of the project with CER income is
higher than the industrial benchmark, the project is economically additional.
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Fig 4‐3: Three Methods of Investment Analysis

4.2.2 KEY ISSUES OF APPLYING IRR IN INVESTMENT ANALYSIS
IRR Categories
First of all, the IRR category should be identified. IRR includes project IRR, equity IRR, and
investor IRR, and their difference lies in the cash inflow and outflow. At present, CDM
projects mainly use the former two IRRs. EB has no preference in the application of either
project IRR or equity IRR, as long as the justification is clear and the right cash flow is
considered. For instance, according to Article 9 in Guidance, the cost of financing
expenditures (i.e. loan repayments and interest) should not be included in the calculation of
project IRR. In addition, it is noteworthy that whether the IRR is before or after tax, which
should remain consistent with the referred benchmark IRR. According to The Economic
Assessment Method and Parameters for Construction Project, the project benchmark IRR is
the IRR before tax. At present, the majority of Chinese projects have adopted benchmarking
analysis (associated with the project category, and the benchmark of these project is based
on the purchased electricity from the power grid), and the benchmark IRR adopted in China
is usually the project IRR (before tax). Therefore, most of Chinese CDM projects apply the
calculation of project IRR to the PDD.
Required Data for IRR Calculation
The IRR is the discount rate that equalizes the total of the net present value of the cash flow
during the project crediting period to the initial investment, and the function is shown as
follows:
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According to the function, the following data are required to calculate the IRR: initial
investment, annual net cash flow (annual revenue minus operating cost), and investment
return year (t). From a financial point of view, CDM projects’ initial investment usually takes
place at the beginning of the first year of the investment return period; annual income
corresponds to the cash inflows in Cash Flow Table and the operating cost is equivalent to
the cash outflows; the investment return period (t) is the project crediting period. The initial
investment, annual operating cost and the CER income should be reasonably estimated.
Here the project’s operational revenue is further illustrated. The operating income of
different projects arises from different sources (including income from electricity sales and
income beyond electricity sales). According to Table 4‐7, the output of the projects could be
electricity or specific products (such as cement and building materials, etc.). As for
power‐generation projects, the price of electricity is regarded as the key indicator to
calculate its operating income. Some projects under certain methodologies are requested
for review by the EB, because the EB requires an explanation as to why the project adopts
fixed electricity price without considering the fluctuation (increase) in the price of electricity.
It is probably difficult for the EB to understand China’s country‐specific context that the
electricity price in China is controlled by the government, and it is unlikely to have frequent
fluctuation.

Therefore the project owners should express their reasoning clearly. In

addition, other factors, such as whether the tax and subsidies are included in the electricity
price, should be taken into consideration.

If the subsidies were mentioned beforehand,

but not presented in the electricity price, the project may be questioned by the DOE or the
EB.
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Table 4‐7: Required Data for Operating Revenue Calculation of Different CDM Projects
Source of
the

Project type

Required data

operating
revenue

Power

generation

from

renewable Income

energies, including hydro power, wind from
power and biomass energy
Fuel swift (such as power generation

Electricity price, the annual power
generation capacity

electricity
sales

though natural gas)
Power generation from methane and
coal‐bed methane
Power generation from landfill gas and
waste incineration
Alternatives of cement clinker

Cement price and the annual
Income

Energy efficiency (waste heat and pressure beyond
recovery in the chemical and cement electricity
industry.

output
Product price and the annual
output

sales

Afforestation and reforestation

Product price (such as timber and
resin) and their annual output

N2O removal

Adopt NPV analysis

HFCs

Simple cost analysis

Note: N2O removal project mainly adopts NPV analysis method, and HFC decomposition projects
usually do not require financial analysis due to no economic revenue.

Selection of Benchmark IRRIn cases where benchmark analysis is used for financial analysis,
the applied benchmark shall be appropriate and reasonable; otherwise the project may not
be successfully registered. The Guidance has provided instructions for project owners to
select the appropriate benchmark and for the DOEs to conduct project validation:
¾

Benchmark should be consistent with calculated IRR.

In the cases where the project

IRR is calculated, the project benchmark should be applied.

Local commercial lending

rates or weighted average costs of capital (WACC) are appropriate benchmarks for a
project IRR. Required/expected returns on equity are appropriate benchmarks for
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equity IRRs. Benchmarks supplied by relevant national authorities are also appropriate
if the DOE can validate that they are applicable to the project activity and the type of
IRR calculation presented. The major standard currently in use in China is based on the
benchmark IRR data from the Economic Assessment Method and Parameters for
Construction Project (Version 3).
¾

In the cases of projects which could be developed by an entity other than the project
participant the benchmark should be based on publicly available data sources which
can be clearly validated by the DOE. If the project could be developed by a different
entity the unwillingness of one investor to assume the associated risks is not sufficient
evidence that the project is additional, as this may be based on the subjective profit
expectations of that investor.

Such data sources may include local lending and

borrowing rates, equity indices, or benchmarks determined by relevant national
authorities. The project owner shall prove that the suitable benchmark is selected. The
DOE’s validation of such benchmarks shall also include its opinion of the suitability of
the benchmark applied in the context of the underlying project activity. The applied
benchmark must be suitable for the specific proposed project activity. It is not suitable
to compare the return of low risk investments with the returns achieved or achievable
by higher risk investments.
¾

Internal company benchmarks/expected returns (including those used as the expected
return on equity in the calculation of a weighted average cost of capital ‐ WACC),
should only be applied in cases where there is only one possible project developer and
should be demonstrated to have been used for similar projects with similar risks,
developed by the same company or, if the company is brand new, would have been
used for similar projects in the same sector in the country/region. This shall require as a
minimum clear evidence of the resolution by the company’s Board and/or shareholders
and will require the validating DOE to undertake a thorough assessment of the financial
statements of the project developer ‐ including the proposed WACC ‐ to assess the past
financial behaviour of the entity during at least the last 3 years in relation to similar
projects. EB once required that the IRR benchmark should refer to the industrial sectors.
For instance, the waste heat and pressure recovery projects in the cement sector may
apply the benchmark of the cement industry or power industry, or the internal
company benchmark. In this case, no matter which benchmark is selected, sufficient
evidence should be provided to avoid the questioning from the DOEs or the EB.

Sensitivity Analysis
The objective of sensitivity analysis is to determine which scenarios the project activity
would pass the benchmark (in benchmark analysis) or become more favourable than the
alternative (in investment comparison analysis), and to determine the likelihood of the
occurrence of a scenario other than the scenario presented in order to provide a cross‐check
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on the suitability of the assumptions used in the development of the investment analysis.
The Guidance has two articles on sensitivity analysis:
¾

Only the variables, including the initial investment cost, that constitute more than 20%
of either total project costs or total project revenues should be undergo sensitivity
analysis, and the results of which should be presented in the PDD and be reproducible
in the associated spreadsheets. Where a DOE considers that a variable which constitute
less than 20% has a material impact on the analysis, they shall raise a corrective action
request to include this variable in the sensitivity analysis

¾

The DOE should assess in detail whether the range of variation is reasonable in the
project context. Past trends may be a guide to determine a reasonable range. As a
general point of departure, variations in the sensitivity analysis should at least cover a
range of +10% and ‐10%, unless this is not deemed appropriate in the context of the
specific project circumstances. In cases where a scenario will result in the project
activity passing the benchmark or becoming the most financially attractive alternative,
the DOE shall provide an assessment of the probability of the occurrence of this
scenario in comparison to the likelihood of the assumptions in the presented
investment analysis, taking into consideration correlations between the variables as
well as the specific socio‐economic and policy context of the project activity.

Others
Usually, the objective of IRR calculation in a commercial project is to assess whether the
project is financially attractive, and to support investment decision together with other
financial indicators such as the Net Present Value (NPV) and investment return period.
However, the objective of IRR calculation in a CDM project is to justify the additionality. A
higher IRR in the common project shows higher profitability potential of the project, while a
high IRR in the proposed CDM project without CER income may have negative impact on the
project application.
The IRR calculation should be reproducible, which means the IRR calculated by the DNA,
DOE and EB during project validation should be consistent with the IRR shown in the PDD.
These organisations often refer to the feasibility study report, therefore the assumptions
and conclusions made in the PDD should be consistent with those in the feasibility study
report. For instance, the assumptions may include whether the government subsidies are
take into account in the operating income, whether the expenditure includes the
infrastructure cost, education expenses, etc.
The project feasibility study report is usually completed before the application of CDM
project, and higher IRR is usually adopted in feasibility study reports to make the report
more feasible, which violates the additionality principle in CDM project.
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4.2.3 CASE ANALYSIS
Take the investment analysis in a coal‐bed methane recovery, the project has income from
the electricity sales apart from the CER income, thus simple cost analysis is not applied. In
addition, the benchmark scenario of the project is power purchased from grid, thus
benchmark analysis should be adopted. Project owner should provide the following key
financial indicators to calculate IRR:
Table 4‐8: Key Financial Indexes for Calculation of IRR
Installed capacity

5MW

Annual running hours

6,000h

Annual power generation

30,000 MWh

Annual operating cost

5 million

Initial investment

45 million

Electricity price

0.375 yuan /KWh (including tax)

Annual emission reduction

200,000t CO2 e

Forecasted CER price

70Yuan /t CO2 e

Crediting period

20 years

VAT rate

17%

Urban construction, education and additional tax rate 11%
Required data can be calculated based on aforementioned information
1. Initial investment: 45 million Yuan
2. Net cash flow before income tax: annual revenue‐annual operating cost
VAT: VAT is calculated based on price1 excluding tax /income excluding tax


Income including tax=Electricity price including tax × annual power generation
=0.375×30,000,000=11.25 million Yuan



Electricity price excluding tax= Electricity price including tax/(1+17%)=0.3205 yuan/kWh



Income excluding tax= Electricity price excluding tax × annual power generation =
0.3205×30,000,000=9,615 million Yuan

1

Both "including tax" and "excluding tax" refer to VAT
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VAT=income excluding tax ×17%=1.5×17%=1.635 million Yuan



Urban construction, education, and additional tax=VAT×11%=163.5×11%=180,000 Yuan



Operating income=income including tax‐VAT‐urban construction, education, and
additional tax
Or operating income=income excluding tax‐ urban construction, education, and
additional tax=9.435 million Yuan
Net

cash

flow

excluding

CER

income:

Operating

income‐operating

cost:

943.5‐500=4.435 million Yuan
Net

cash

flow

including

CER

income:

income

from

electricity

sales+CER

According to foresaid data: IRR excluding CER income is 7.16%, 13%lower

than the

income‐operating cost: 943.5+70×20 ‐500=18.435 million Yuan
3. Investment Payback Period: 20 years

benchmark yield (Construction Project Economic Estimation Method and Parameters,
Edition III, p204) in the industry, and IRR including CER income is 42.93%, higher than the
benchmark yield.
The variables in sensibility analysis cover: initial investment, annual operating cost, and
annual power generation. Please see Table 4‐9 for variations and Table 4‐10 for results of
sensibility analysis. According to Table 4‐10, in the case that the initial investment declined
10%, operating costs were reduced 10%, or annual power generation increased 10%, IRR
was still lower than industrial benchmark. Thus the sensitivity analysis of the main variables
still shows the project is not economically attractive, therefore the project Is additional.
Table 4‐9: The variations of the key variables in Sensibility Analysis

Initial

‐10%

‐5%

0%

5%

10%

4050

4275

4500

4725

4950

450

475

500

525

550

27,000

28,000

30,000 31, 500

Investment
(0,000 Yuan)
Annual
operating cost
(0,000 Yuan)
Annual
electricity
generation
(MWh)
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33,000

Table 4‐10: Result of Sensibility Analysis

Initial Investment

‐10%

‐5%

0%

5%

10%

8.99%

8.25%

7.56%

6.93%

6.34%

9.02%

8.30%

7.56%

6.81%

6.04%

4.61%

6.12%

7.56%

8.94%

10.26%

(0,000 Yuan)
Annual operating
cost (0,000 Yuan)
Annual electricity
generation (MWh)

Table 4‐4: Sensibility Analysis
All in all, IRR plays a significant role in additionality analysis, and only IRR calculated through
the correct methods can exert a positive influence on a project application during the review
process. IRR calculation is a tiny link during project application process, but it is regarded as
a pivotal one. In addition, we should focus on EB’s policies in IRR, in order to keep pace with
the times.
In The Economic Assessment Method and Parameters for Construction Project (Version 3)
industrial benchmark IRRs (partial industries) relevant with CDM are shown as follows:
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Table 4‐11: Financial Benchmark IRRs before Tax of Construction Projects in Some
Industries
Benchmark

Industry

IRR (%)

Coal‐fired

Benchmark

Industry

IRR (%)

Thermal

power

8

Industry

Benchmark
IRR (%)

Steel melting

power Station

8

12

generation
Wind

power

generation

Inorganic

Cement
5

manufacturing
industry

11

chemical

10

materials
manufacturing

Reservoir

Coal

power

mining

Organic

and sorting

generation

chemical

7

13

procedure

materials

and

11

intermediates
manufacturing

Natural

Coal

gas

chemicals

production

power
generation

Special

gas
12

9

manufacturing

13

(chemical
industry)
Grid
transmission

Power
7

generation

5

project

though wastes

Grid

Waste

interconnection

7

treatment

8

project
Source: The Economic Assessment Method and Parameters for Construction Project (Version
3)
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5. RECOMMENDATIONS FOR CDM POLICY IMPROVEMENT
Strengthen the role of local Development and Reform Commissions in the supervision of
the CDM project implementation
The climate change regulatory framework and the legal system facilitating the GHG emission
controls in China has been preliminarily established, however, there is still significant gap
between the CDM‐related regulations and the requirements on the international
agreements, such as the Kyoto Protocol. Measures for the Operation and Management of
Clean Development Mechanism Projects is only a sectoral administrative regulation, with low
legal status. However, the CDM activities are closely linked to important issues such as
energy development, utilization and investment, which require a high‐level legal scheme to
address the different areas. The “CDM Rules” currently does not cover the regulations for
the project participants’ legal rights, responsibilities and liabilities, and does not cover the
issues related to technology transfer, the prevention of the CER’s vicious price competition
and the operating control risk during the project implementation stage. In addition, since
the implementation of CDM involves the import of foreign capital and foreign technology,
the project approval permits and the punishment of noncompliance cannot be addressed by
the sectoral regulations, but need to be complemented by the Administrative Laws and
Regulations.
According to the existing CDM project’s application, examination and approval procedures
(see Chapter 2), local Development and Reform Commissions (LDRC) have not fully played
their roles in CDM development. The feasibility study report is considered the main evidence
for UN EB to evaluate Chinese projects’ additionality. Now, the local development and
reform commission is in charge of approving the feasibility study report and it shall be
responsible for sorting out the applied construction projects, and identifying the CDM
content in the investment analysis of potential CDM projects’ feasibility study report.
Besides, the CDM Board requires that the local Development and Reform Commission be
present on site, which will result in the inefficient use of the human and financial resource in
local authorities.
In the CDM project application and implementation, the role of local Development and
Reform Commissions should be enhanced. Through the capacity building for the local
Development and Reform Commissions, the project application should be submitted to both
the NDRC and the LDRC, and the LDRC should carry out the pre‐appraisal of the project,
taking the advantage of information access. When the project passed the pre‐appraisal, a
certificate shall be issued by the LDRC, and the project will proceed to the following
procedure at the NDRC, such as the expert review. When a project is registered or issued
with CERs, the project owner shall timely report to the LDRC for documentation, and the
LDRC shall report the information to the CDM Fund Management Centre.
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In terms of supervising the CDM project’s implementation, local government shall conduct
follow‐up supervision and management. The revenue sharing of the registered and issued
projects shall be report to the CDM Fund Management Centre in the timely and accurate
manner in order to protect national interest.
Formulate the indicator‐based standard to evaluate sustainable development impacts of
Chinese CDM Projects
The environmental, social, economic and technology benefits are DNA’s key standards for
project approval in non‐Annex I host countries. To improve the CDM policies in China, we
suggest to establish indicators and to formulate the institutional framework to evaluate the
sustainable development impact, and even to consider it as necessary condition for project
approval by the DNA.
Recommendations to improve the revenue sharing policies for industrial waste gas
projects
The following suggestions are provided based on the research result from this report:
¾

HFC‐23 projects

The current policy that the Government of China takes 65% CER transfer benefit from HFC
projects is reasonable.
¾

N2O project

Since the production costs of nitric acid and adipic acid are different, their CER revenue
shares should be different. In the event that N2O emission reduction project from the adipic
acid production process adopts the current policy that “the Government of China takes 30%
CER transfer benefit from N2O project;”, the CER revenue share of N2O emission reduction
project from the nitric production process should be 15% (50% of that of adipic acid).
¾

PFC project

The project development cost for PFC projects is much higher than that of CO2 projects, and
its cost per unit emission reduction is about 10 times that for CO2 projects. However, the
CER income of the two types of projects is similar, but the CER revenue sharing systems
differ to a great degree. The CER revenue of the PFC projects after income sharing only
makes up less than one third of that of CO2 project.
If CDM investment is considered as an independent business (different from project owner’s
core business), annual income of a CO2 CDM project and a PFC CDM project respectively
makes up 15% and 1% of the core business income, which will cast doubt on PFC project’s
additionality (regardless of CER income). In addition, CDM projects do not have an impact on
the income of the PFC project. Compared with the income from core business, the CER
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income of an aluminium factory is not attractive. With the comparison of the key indicators
between the CO2 project and the PFC project, we can conclude that the NDRC’s CER revenue
sharing rate of PFC projects should be equal or lower than that of CO2 projects, in order to
encourage Chinese project owners and CDM developers to develop the PFC projects.
¾

SF6 Project

At present, there is no CER revenue sharing policy for SF6 projects in China. Based on similar
analysis as the PFC projects, we recommend that the revenue sharing rate of SF6 projects
should be equal or lower than that of CO2 project.
Others
To improve the registration rate of Chinese CDM projects, the government can issue a
clarification in the form of supplementary notice or announcement to the EB’s questions in
order to help Chinese industries during the application procedure, such as the industrial IRRs
studied in this report.
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Annex 1: China’s Registered HFC‐23 Decomposition Projects
Annual ERs
Project

DNA Approval

Registered
(CERs issued)
5789682

HFC23 Decomposition Project of Zhejiang Juhua Co., Ltd, P. R. China

20‐Nov‐05

3‐Mar‐06
(15014970)
10110117

Shandong Dongyue HFC23 Decomposition Project

20‐Nov‐05

13‐Mar‐06
(19072259)

Project for GHG Emission Reduction by Thermal Oxidation of HFC23 in
Jiangsu Meilan Chemical CO. Ltd., Jiangsu Province, China

Project for HFC23 Decomposition at Changshu 3F Zhonghao New Chemical
Materials Co. Ltd, Changshu, Jiangsu Province, China

Project for HFC23 Decomposition at Limin Chemical Co., Ltd. Linhai,
Zhejiang Province, China

Project for HFC23 Decomposition at Zhejiang Dongyang Chemical Co., Ltd.,
China

8411432
20‐Nov‐05

4‐Jun‐06
(18649496)
10437249

20‐Nov‐05

8‐Aug‐06
(24361509)
4783753

7‐Mar‐06

27‐Oct‐06
(9569103)
3656598

7‐Mar‐06

27‐Oct‐06
(7312766)
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4809631
No.2 HFC‐23 Decomposition Project of Zhejiang Juhua Co., Ltd, P. R. China

9‐Aug‐06

5‐Apr‐07
(8807177)

HFC23 Decomposition Project at Zhonghao Chenguang Research Institute
of Chemical Industry, Zigong, Sichuan Province, China

2065533
12‐May‐06

1‐May‐07
(3166153)
4248092

China Fluoro HFC23 abatement project in China

9‐Feb‐07

14‐Sep‐07
(6869326)
3473385

Changshu Haike HFC 23 Decomposition Project

10‐May‐07

15‐Feb‐08
(3473582)
7865277

Yingpeng HFC23 Decomposition Project

9‐Feb‐07

20‐Apr‐09
(0)
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Annex 2: China’s Registered N2O Reduction Projects
Annual ERs
project

DNA Approval

Registered
(CERs issued)

Kaifeng Jinkai N2O Abatement Project

24‐Oct‐06

7‐Apr‐07

349822(46262)

N2O decomposition project of Henan Shenma Nylon Chemical Co., Ltd

21‐Jul‐06

12‐Jul‐07

4046514(430514)

8‐Oct‐06

30‐Nov‐07

10017235(9302708)

Tianji Group Line 3 N2O Abatement Project

13‐Jul‐07

5‐Mar‐08

523900

Tianji Group Line 1 N2O Abatement Project

13‐Jul‐07

10‐Mar‐08

502194

Tianji Group Line 2 N2O Abatement Project

13‐Jul‐07

14‐Mar‐08

659071

Jinxiang – Golden Elephant Line 1 N2O Abatement Project

13‐Jul‐07

20‐Mar‐08

188474

Jinxiang – Golden Elephant Line 2 N2O Abatement Project

13‐Jul‐07

20‐Mar‐08

38541

Huayang Dier Line 1 N2O Abatement Project

31‐Jul‐07

4‐May‐08

195151

N2O decomposition project of PetroChina Company Limited Liaoyang
Petrochemical Company
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Yunnan Jiehua (Dual Pressure) N2O Abatement Project

31‐Jul‐07

5‐May‐08

75176

Liuzhou Chemical Industry Co., LTD N2O Abatement Project

12‐Jun‐07

9‐May‐08

901850

Yunnan Jiehua (Mono Pressure) N2O Abatement Project

31‐Jul‐07

10‐May‐08

161942

Huayang Dier Line 2 N2O Abatement Project

31‐Jul‐07

11‐May‐08

57288

Yuntianhua Shuifu N2O Abatement Project

16‐Oct‐07

10‐Jun‐08

143574

Shijiazhuang Jinshi N2O Abatement Project

16‐Oct‐07

27‐Jun‐08

198545

Wulashan Line 2 N2O Abatement Project

17‐Aug‐07

27‐Jun‐08

180544

Wulashan Line1 N2O Abatement Project

17‐Aug‐07

27‐Sep‐08

187488

Chongqing Fuyuan (High Pressure) N2O Abatement Project

27‐Nov‐07

20‐Oct‐08

164619

Chuanhua N2O Abatement Project

21‐Sep‐07

24‐Oct‐08

372612

18‐Jul‐08

6‐Apr‐09

228334

Anhui Huainan Chemical N2O Abatement Project at Nitric Acid Plant
Line4
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Sichuan Lutianhua N2O Abatement Project at nitric acid plant Line 1

18‐Jul‐08

8‐Apr‐09

137491

26‐Mar‐08

16‐Apr‐09

312301

18‐Jul‐08

20‐Apr‐09

192333

26‐Mar‐08

22‐Apr‐09

242498

Shaanxi Xinghua N2O Abatement Project

27‐Nov‐07

30‐Apr‐09

575316

Heilongjiang Chemical N2O Abatement Project

28‐May‐08

7‐May‐09

279319

Jinan Chemical Fertilizer Plant Co., Ltd. N2O Abatement Project (Plant
2)
Sichuan Lutianhua N2O Abatement Project at nitric acid plant Line 2
Jinan Chemical Fertilizer Plant Co., Ltd. N2O Abatement Project (Plant
1)
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