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Abstract 

Building energy conservation and emission reduction brooks no delay. PCDM is a new channel in this area. Based on 
the status of building energy efficiency, the process of PCDM development and feasibility analysis on the 
implementation of PCDM in building area, this article points out implementation barriers, such as no clear 
methodology, difficulty of approved baseline, complexity of management process, then puts forward suggestions to 
promote the application of PCDM projects in building energy conservation. 
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1. Induction 

Energy is currently the world's attention, energy conservation is imperative. With society development, 
Building energy-consumption together with industry consumption and transportation consumption are 
named as “three big energy-hungry”, and rising more. So building saving energy becomes very urgent. 

The required target of building saving energy will be attained up, financing is key, only replying on the 
subsity of government is limited, replying on bank loan has more risk, replying on owner’s enthusiasm is 
low, so CDM(Clear and Development Mechanism ) is one good financing path, in China, CDM have 
showed large effect in wind power, water power, waste generation, and so on. But it has natural awkward 
in building area. Because of a single building emission reduction is a small area, with own character of 
emission reduction project, and no direct-application methodology. [1] On the listed table of methodology 
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of official website, methodology in building area is almost blank. So the industry tends to PCDM project. 
PCDM more fits with diversification of projects of reduction and emission measures in building area, so it 
will have bright outlook, but with much more difficulty, the article puts forward suggestions to promote 
PCDM projects in building energy conservation field. 

2. Base theory of the PCDM 

In 1997, the Kyoto protocol, which came into force in 2005, and put forward the clean development 
mechanism (CDM).PCDM, Programmatic Clean Development Mechanism is to take a series of measures 
to reduce emissions as a planning program for the implementation of relevant policies or achieving a goal, 
then registered as one CDM project as a whole, generating the reduction emission amount under the 
planning scheme will issue corresponding CER after the certified.[3] see Fig 1 [4].

Different with CDM, PCDM introduces the concepts of Programmatic program, Programmatic activity 
and coordination management body, and so on. [5] PoA (Programmatic of Activities) refers to the 
activities of involving, coordinating voluntarily for executing government policies, measures or achieving 
the specified objectives. CPA (CDM Programmatic Activity)means the one or a series of related 
emissions or measures of increasing foreign currency in designated areas. Through authorized for all 
projects by the host country, coordinating or Managing Entity takes for responsibility to put forward PoA. 

[5].

Fig.1  Base  principle of  CDM 

3. The feasibility and existed problems  

3.1. The feasibility 

Currently, China's annual new construction area is about 20 million m2, of which 95% are high-energy 
houses. As of the end of 2009, new energy-saving building area is 9.6 million m2 a year, forming of 9 
million tons of standard coal in energy-saving capability. Base on the evaluation of some experts, there 
will be about 30%-50% buildings will show safety reduction or enter into functional degradation period, 
comprehensive energy-saving renovation will be strengthen of the existing building. Now under lack of 
funds and technology, building energy-saving will be very difficult. [2] 

There exists many limitations of the application of CDM in building energy-saving, Showing as: single 
residential building applications of the CDM will have the high cost, low emission, big investment risk; 
residential building demonstration of  additionality of CDM projects is not easy; the architectural 
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methodology of CDM projects approved by UNFCCC is less; project transaction cost is high, procedures 
is complicated, residential construction projects which has enormous potential, good social benefit, small, 
scattered and related to end-users will be excluded, and so on. So introducing into PCDM in building area 
will help existing construction to alter. One PCDM project only needs to be audited whole project 
document by EB, those small project document belong it don’t need to be audited by EB, only audited by 
DOE, Which reduces time cost. So it is feasible that PCDM will be applied in building area. 

3.1.1. Provide a large amount of money and promoting economic development  
To 2020, China building energy saving CO2 emissions space is about 2.7 billion tons, according to the 

goal of China building energy saving in 2012, if using 20% PCDM, the cash injection can attain to 108 
billion yuan, [7] Which will provide one new financing path, meantime, it will help to pull the economic 
development. 

3.1.2. Helping to promote technology innovation 
Implementation of PCDM project in China's construction energy conservation field, will be helpful for 

research, development and promotion of building new materials, and helping for building technology 
innovation. not only can PCDM promote the implementation of the building energy saving of the 
maintenance structure, will also strengthen using equipment system energy saving. 

“Renewable energy medium-long-term development outline” indicates: To 2020, China will build 
20000 roof (pv) power projects, the total capacity of 1 million KW; The national solar hot water 
collection hot area will reach 300 million m2, etc. The application of the solar energy and the building of 
the new technology integration project, can be used as a PCDM project to implement. PCDM project with 
its huge market will nurture new technology and technological innovation.[6] 

3.1.3. Large demand of building energy saving, huge implementation space of  PCDM 
Our country has both the energy saving renovation can save 750000 tons coal equivalent a year and 2 

million tons of CO2 emissions reduction, about 2 billion m2 building area of new building each year and 
this process will last 25 to 30 years. According to estimating preliminarily, civil public buildings with 
high energy consumption can save 45800 tons a year Coal equivalent through energy saving 
transformation [8]. A residential program, for example, only solar vacuum tube central heating systems 
can meet the resident’s bath need, at the same time, save 375000 degrees power every year, equal to 
327000 tons of CO2 emissions. In a long time, our country building demand will also continue rapid 
growth, which will bring great space to PCDM project implementation. 

3.1.4. National strong support, loose policy environment 
Our country attaches great importance to energy saving and emission reduction of the construction 

field, and to encourage the development of new way. PCDM, as one kind of rising energy conservation 
and emission reduction method, although it is at the beginning stage, but the state still gave strong support. 
PCDM implementation in architecture field has an exceptional advantage, which is due to the building 
characteristics in energy conservation, and more due to the "government in" feature to PCDM. Meantime, 
just PCDM adapts to the energy conservation of the building with "a series of related emissions reduction 
measures" characteristics. Different industrial building energy saving with industrial energy saving, a 
total amount of energy saving of building is large, but for a single project, quantity is very small, carbon 
reduction is not high, but for a whole city in the scope of construction, and the amount is very high. 
Therefore, the energy conservation of the building is not suitable for single declaration, more suitable for 
overall planning. Choosing PCDM mode of the energy conservation, the advantage is reflected in more 
government involvement, such as the construction of energy saving needs to make below the baseline 



Ying Qin and Li Zhang / Energy Procedia 16 (2012) 172 – 177 175Author name / Energy Procedia 00 (2011) 000–000 

architecture planning by the government, therefore, the policy of the government support is the key of 
PCDM smooth implementation. 

3.2. Limitations and problems 

3.2.1. Determination of technology barrier 
PCDM comes with CDM, whether the register of PCDM project can be successful or not, the key is 

baseline determination and demonstration. Setting up the benchmark is base of judging high or low of 
building energy consumption level. [9]

How to make sure the project baseline, which is the biggest obstacle now. To determine baseline, 
There are three requirements: firstly, need to fully understand the energy consumption of domestic 
construction, but the lack of complete energy consumption data of successive years at present; Secondly, 
because of existing large climate differences at our country, there is also a very different in using energy, 
it is difficult to establish a nationwide standard; Thirdly, the energy consumption benchmark values are 
also different because of different types of buildings. At present, under taking the lead by the German's 
environment ministry, participating commonly by Ministry of housing and urban-rural development of 
China, Germany industry and commerce committee, Tsinghua university, the central European nations 
consulting Co.in Beijing, LTD (HOPA International), BBS International Co., LTD, Xiamen city 
construction committee (CSTS), Xiamen new buildings PCDM project was born, the resulting 
methodology still needs time to test. 

3.2.2. Large investment and great risk 
PCDM project has the higher cost, especially at architecture field, involves more than building types, 

with complex property, the bank is not enough to know the business deeply, the loan is difficult. Only in 
the preparation of the registered items, it will need a lot of money, if the kind of projects will be carried 
out feasibility studies, needing to invite technical personnel, invite the relevant experts to argue on the 
implementation of benefit, even PDD will be translated into English and to submit the EB examination 
and approve, and risking rejected risk. It is reported, this PDD stage only completed needs 50 ~ 1 million 
yuan input. The initial project investment is bigger, time of capital taken up is relatively long and risk 
exists at any time, so it is difficult to mobilize the enthusiasm of domestic equity investors for investment 
and commercial Banks provide loans. 

3.2.3. Complicated management process 
Application of PCDM in architecture field lacks of precedent, which had to step stones across the river, 

learning while walking, accumulating while walking. The United Nations makes clear a regulation for 
each plan, must set up a special coordination management institution. Not only does Coordinated 
management agency in project development stage put forward planning program to get all related host of 
the license, then apply for registration of PCDM project, but also take on important functions for the 
implementation of the project process and monitoring, issuing reduction. So, undertaking this task by 
what kind of agencies, still needs further clear. In addition, the energy conservation of the building 
PCDM relative to the CDM, although reduce some formalities, but the operation process is quite complex. 
Because PCDM is together with the small and dispersible projects, the interest groups is very complex, it 
is hard to avoid existing contradictions and conflicts, so PCDM is difficult to implement successfully. 
And, we lack of management staff and technical staff of knowing PCDM operation extremely [10] . 
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4. Suggestion 

4.1. Finding the calculation method to suit China 

Storage of Building energy conservation methodologies is not only for China, in fact, it is decided by 
its industry characteristics. Because building energy efficiency involves more than energy saving 
measures, and energy types, not as a single industrial projects. That would involve heating, ventilation, air 
conditioning, lighting, hot water equipment and peripheral structure and so on, and energy species may 
involve electricity coal, electric appliances, liquefied petroleum gas, diesel, etc. In addition, China's 
geopolitical is wide, across many climatic Zone, big differences from climate change, it also brings quite 
a challenge for building energy saving CDM 

Therefore, it is a key to establish building energy efficiency PCDM methodology to suit for China's 
national conditions and the characteristics.  

4.2. Determining baseline of energy consumption, establishing a complete database 

Usually, PCDM architecture field project should choose to winter heating cities of the north first, 
because the building reduction is bigger here, it is easy to collect concrete data. Why to choose Xiamen as 
building area PCDM pilot, because of Xiamen has nearly three years of the most detailed architectural 
emissions data, and a complete low carbon city planning, this is the other cities could not to compare. 
Therefore, it is very important establishing a complete energy consumption PCDM database.  

At present, Xiamen has completed building energy consumption of collecting data of the 6 kinds of 
architectures, more than 3000 projects. 6 kinds of architectures including: multilayer residence, high-rise 
residential and star hotels, office buildings, stores and other buildings, the benchmark reference of energy 
consumption has been set up. 

4.3. Clearing incentive policies 

Although Xiamen has been ready from methodology and data statistics, specific implementation will 
also face with many problems. First is input question. For the house property developed by the enterprise, 
the building energy conservation cost belongs to whom, which becomes a problem. How many points of 
the last Issued CER to distribute to government, how many points for participating developers, these seem 
to also be pending. PCDM compared with conventional CDM project, with more general sustainable 
development sense, because involves a lot of project participants, development costs also may be higher, 
but the output of the CDM project and the conventional CER are homogeneous, this needs to foster a 
recognized international new price system or cultivate CER buyers purchase preference for PCDM 
project make it to pay higher prices or buy a priority selectively. At the same time, according to the rules 
of the clean development mechanism, beyond the national standard of energy saving carbon can be salt 
out. Xiamen said how to encourage developers, there is no economic incentive measures from the 
government now. Therefore, PCDM will be applied into practice smoothly by clearing incentive policy 
and interest relationship. 

In addition, the enterprise should use the development view to see PCDM, to study implementation 
program positively, and to participate in building energy field PCDM project implementation and deep 
potential mining, and constantly opening up new market in the field of building energy saving. Enhancing 
the professional quality of employees and, when necessary, can introduce a third party, such as energy 
company management, so as to achieve the purpose of PCDM effective implementation. 



Ying Qin and Li Zhang / Energy Procedia 16 (2012) 172 – 177 177Author name / Energy Procedia 00 (2011) 000–000 

5. Conclusion 

PCDM in the implementation of the building energy field in our country faces many difficulties, but 
its development prospect is wide. At present, China has made some achievement in the baseline standard 
problem, and further we also have strengthen the implementation of the project process monitoring 
method and the supervision system of research. Of course, influenced by the international financial crisis 
and the Kyoto protocol is not sure, CDM is currently "difficult for the winter," although PCDM is still at 
the primary stage, confronted with many difficulties, but as long as the international climate system 
principles remain unchanged 2012 years later, we believe PCDM will overcome difficulties and break 
through the barriers, then promote the development of developing countries to improve the projects 
effectively.
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