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Evaluation on PIC and LPIC 
(I) Evaluation Methodology 

With reference to relevant evaluation method documents of UNDP and the focus 

of the current evaluation task, the evaluation team has designed the following two sets 

of evaluation indicator systems (See Table 1, Table 2 and Table 3), Because the 

development of LPIC in demonstration areas is different from that of the replication 

areas, therefore, diA'erent evaluation systems apply to diAerent situation. 

Table 1 PIC Indicator System 

Indicator 

Composition of 
PIC 

Outcome of PIC 

operation 

If it guides the 

development of LPIC 

If it conducts policy 
review on entrusted 

loans 

Indicator description 

PIC is mainly composed of the officials 

of the government departments such as 

Ministry of Agriculture, Ministry of 
Finance, State Development and Plan 

Commission (now National 

Development and Reform Commission), 

National Economic and Trade 

Commission, Ministry of Science and 

Technology and SEPA and experts of 
relevant institutions including 

Agricultural Bank of China (ABC). 

Yes 

Yes 

If it guides the 

development and 

operation of 
Hongyuan Company 

If it conducts training 

to relevant project 
staff 

Yes 

Yes 

If PIC operation 

mode has been 

promoted 

Yes 













(II) Establishment of PIC and LPIC 
The evaluation team has sorted out the development of P!C and the development 

of 19 LPICs (See Table 3 and Table 4). The followings are comprehensive evaluation 

on the background, aim, adjustinent, contents and organization structure of PIC and 

LPIC respectively. 

1. Aim of establishment of PIC and LPIC 
Phase II of the Project "Energy Conservation and GHG Emissions Reduction in 

Chinese TVE" has carried out detailed analysis on existing obstacles of TVEs of 
China in raising energy efficiency, There are mainly the obstacles in the four aspects 
including policy, technology, market and financing. Policy obstacles are reflected in 

the following aspects: 
1) In the past, all policies either standardizing or proinoting the developinent of 

enterprises were targeting on state owned enterprises and were implemented by the 
ministries or commissions that administrate the Focus industries. The same is true for 

energy conservation and environmental protection policies, This kind of practice, 
excluding TVEs in the administration, lacks transparency of poHcy application and 

restrains the participation of TVEs in inany activities. Though newly promulgated 
laws such as the law on TVEs, Energy Conservation Law and the series of pollution 
control laws apply to TVEs, this kind of policy obstacles still exist. 

2) When national laws and regulations clearly apply to TVEs, local (county, 
township and village) implementation lacks strength. On one hand, local governments 
take charge of the enforcement of relevant laws such as shutting down. old or 
out-of-date productivities and collecting environmental protection fee. On the other 

hand, it is stipulated that local governments can invest TVEs or partly own TVEs and 

they inust maintain social stability and certain employment level. Therefore, local 

governments are more enthusiastic about the economic benefits of TVEs. 
3) The difficulties of local government in implementing the policies restrain the 

capacity of TVEs in adapting to the market. National policies aim to stimulate and 

standardize the market. In fact, to develop well, TVEs still need good relations with 

local government. TVEs have consumed large amount of resources to strive for 
government support. 

2. Baseline of the establishment of PIC and LPIC 
The following major policy obstacles exist during the process when TVEs raise 

their energy efficiency: 
1) Policy bias obstacles. In the past, national energy saving and environmental 

protection policies were focusing on state-owned enterprises and neglected TVEs. 
Many promotion policies were targeted on state-owned enterprises, while constraint 

policies targeting on TVEs. 2) Self obstacles of the enterprises. The vague property 
rights weakens the motivation of TVEs in seeking for advanced technology and 

raising fund, which hinders the extension of energy conservation technologies; 3) 
Obstacles in law enforcement, Traditional work method and the bias towards TVEs 
lead to poor transparency in law enforcement. The authority lacks administrative staff 
who are familiar with environmental protection work. In addition, local authorities 

have "local protectionism" in law enforcement to maintain regional economic 
benefits. 

The above obstacles aAect energy conservation and reduction of GHG emission 



of TVRs. To eliminate the above obstacles, strong policy pressure, high-efficient 
organization and coordination as well as effective information communications are 
particularly important. To implement the three functions, an institution must have the 
following capacity: familiar with TVE situation and having charisma; having 
relatively strong policy coordination capacity; realizing effective information 

exchanges and communications between enterprises and the government. 
However, under existing administrative system in China, it is difticult for 

individual institution to have all the three functions. Under this circumstance, 
LPIC a coordination mechanism involving many departments emerges as the 
times require. 

3. Adjustment of LPIC 
The establishment of 19 LPICs is divided into three phases. Four demonstration 

LPICs were established in Phase!, another 4 demonstration LPICs were set up in 
Phase II and 11 demonstration LPICs were established in Phase III (See Table 4 and 
Table 5). This development policy of "establishment in batches with gradual 
improvement" reflects the principle "Keeping up with the times" and illustrates the 
adjustment and development of LPIC. 

During the establishment of LPIC, the adjustments are carried out in the 
following three aspects (See Table 6): 

Table 6 Ad ustment durin the establishment of LPIC 

Adrua~Ã~e:: 
Serie's doemients " ' 
hicluding the Rules, 
'Energy 6%eiency 
Volunt'ary Agreements 
and Actiori: P! art . . 

Supportmg Units, 
t 

Level 

AdgustmeN dion 
Improvement. " 

' o'f the 
' 

documents 

ShiA. from 
government 
departments 

' ' 
- to 

industry association 
and r'esearch institutes 

Upgraded from 

county to province 

The supporting unit of 
LPIC replication areas 
in Guang dong is 
Guangdong 

' 
Cemenit 

Association, 
' 

The "supporting. unit of- 

LPIC replication areas 
in XiAn, is XiAn 
Institute - on Wall 
Materials 

Shanxi set up LPIC at 
province level 

, . gstahhshment . 
. of Phrase, j::LPIC 

Establishment', -. ': 
of- ': the'-;Thir'd:-' 

Phase LPIC 

l*" 

Phase I 

:Shim . 
' -' for'. bemg 

"scieiiti6c and, rational 
and'. mo&1ixed 'of the 

. --series doemnent 

Guide. -; TVEs to 
'. carryout-: = technical ' 

:: refoim' '-'on energy 
' 

conservation - by 
'market; mechanism; 
'. natural- '-:" relations' 
between: ' 

industrial, 
associahon":. . ', and 
enterprises as', , weII as 

, technical, . ' support of 
. scient' ihstitutes 
Wide 'distribution of 
coking industry in 

Shanxi facilitates 
technical extension. 

4. Contents of LPIC 
The evaluation team has found that the establislunent of a demonstration site 

LPIC includes mainly three core components (Table 7): 1) institution composition, i. e. 
the identification of LPIC members and supporting ~its; 2) DraAing relevant 
documents, This includes the development of such documents as LPIC Rules, Action 



Plan, Voluntary Agreement, Monitoring and Evaluation System for Action Plan and 

Monitoring and Evaluation System for Voluntary Agreement. One thing needs 
explanation is that establishment documents of LPIC in replication areas mainly 
include the Rules and Action Plan. It is up to the replication enterprises to decide if it 
would sign the Voluntary Agreement with the government. 3) Training. That is, carry 
out capacity building to LPIC and enterprises, 

Table 7 Three Core Components of the Establishment of LPIC 

Component 1 

Institution 

corn osition 

l. Identify 
member units 

2. Identify 

supporting units 

Component 2: Document 
draft 

1. Rules' 
2. Action Plan'- 

, , 3, '. „Energy, . Conservation: . 

'Voluntary Agreement: . 

4: Monitoring and evaluation 
. system for Action Plan" , 

' " 
5, Monitoring and evaluation: 
system for Voluntary: 
Agreement 

ert. . 3 Win g 

2. kg il'in' ecntenta- 
Int'itNhrcnott, '; . of TVB:; 
Pxogeet 

„ 

:, 7) . . @PIC. . . e'stablishment. -:: 

metlio'd, 

9), P~aratlon . :, of -relevant 

4) 'Xationil anrI. uiternational 
energy"savmg pohcies 

5), 6rl'argy' . Saving technology, 
" af each. intlus, 

I. , Targets 
Potenti'aI I. :PIC n@mbers„ 

2) Head. of, tlie 
8emonatration 
enterprises 

3) 8taff of. . other, reIevarrt 

1 

The establishment of LPIC has generated large amount of documents, To 
effectively manage these document and record their change are of great importance to 
track the establishment process of LPIC, And they will be the first-hand information 
about the development and extension of LPIC mechanism. The evaluation team holds 
the view that LPIC subcontractors have set up detailed document file and developed a 
knowledge database, which is maintained by a special person in a special department, 
They have realized scientific management of the archives and ensured the continuity 
of the knowledge resources developed dining the establishment of LPIC and avoided 
the phenomenon of loss of information due to post transfer of the staff, 

The development of LPIC involves many stakeholders. To establish effective 
communication and feedback mechanism among them is the key to ensure the quality 
of LPIC. 

The evaluation team believes that there are 4 major feedback routes (Figtue I) on 
the establishment of LPIC among important stakeholders. The first is the feedback 
between LPIC and PIC. The specific expression is: through P!C annual meeting on 
"LPIC Evaluation System Document", PIC guides and supervises the establishment of 
LPIC, The second is the feedback between LPIC subcontractors and LPIC members. 
This is reflected in industrial investigation process of early establishment of LPIC and 
the signing of LPIC Rules, Action Plan and "Energy Efficiency Voluntary Agreement", 
Apart from holding small meetings, LPIC subcontractor could communicate with the 
head of LPIC by filling out specific feedback form. The third route is the feedback of 
LPIC subcontractors, PMO and CTA. During the activities of LPIC on information 
collection, site investigation and industrial survey, PMO and CTA have presented 
important guidance and support. They even take part in key activities. The forth is the 
feedback between LPIC subcontractor and UNIDO. The evaluation team concluded 
that communications with UNIDO experts in time could accelerate the 

implementation of the project and ensure the quality of the project. 
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UFO 

PIC CIA pMO 

LPIC 
sub-contractor 

LAC 

F IgUre 1 Feedback mechanism during LPIC establishment 

5. Organization Structure of PIC and LPIC 
The project Policy Instruction Committee (PIC) was officially set up in Feb. 

2001. Following that, PIC Secretariat was soon established and PIC rules was 
discussed and approved in August of 2002. PIC Rules clearly states about the 
composition of PIC: PIC is mainly composed of representatives of government 
departments such as the Ministry of Agriculture, Ministry of Finance, National 

Development and Planning Commission (now National Development and Reform 
Commission), National Economic and Trade Commission, Ministry of Science and 

Technology, State Environmental Protection Administration as well as experts from 

relevant institutions including Agriculture Bank of China. 
It can be seen from the above that PIC in its nature is a kind of project 

coordination and communication mechanism that requires close coordination and 

communications among many departments, With the implementation of the project, it 
opens a channel for inter-ministry communications and develops a coordination 
mechanism participated by many ministries and commissions under the State Council, 
In PIC and PMO, the Ministry of Agriculture plays more important role compared 
with other departments. 

To establish LPIC, we must identify members and supporting units of LPIC and 



identify their own responsibilities. 
The evaluator analyzes the composition of 19 LPICs and finds out that members 

of a LPIC usually include the foHowing stakeholders; relevant government 
departments, financial institutions, industrial associations, research institutions and 
demonstration enterprises. These stakeholders combine according to real situations 
and play their function advantages and remove relevant policy, technical and financial 
obstacles in the application and extension of the demonstrated technologies, 

Next is the analysis on LPIC supporting units. 
The supporting units of 19 LPIC involve local TVE bureaus, medium and small 

sized enterprise bureau, economic and trade bureaus, district government, wall reform 
offices and relevant associations. It can be seen from Figure 2 that, as LPIC 
supporting mits, local TVE bureaus are in dominance. The reason is as the following; 
Ministry of Agriculture takes charge of the TVE project, TVE Bureau of Ministry of 
Agriculture is the national administrative organization of TVEs in China. There are 
TVE bureaus at province, (prefecture) city and county levels. In the initial project 
phase and exploration stage for the establishment of LPIC, it is convenient for 
management and coordination. This administrative relation determines that Ministry 
of Agriculture is bound to select its subordinate units as the organizations on which 
LPIC depends. At the same time, such organizations are diversified. This is because 
the institutional reform of the government of China. With the streamlining and merge 
of government departments, local TVE Bureaus are either integrated or merged into 
relevant bureau or depMments. 

Support Unit of LPIC 

CITVE bureau 

11% . 

16% 

36% 

0 MSEo 

aero 

16% 16% 

a District 
Governance 

0 WHO 

a Association 

Figure 2 Support Unit of LPIC and their percentage 

The evaluation team holds that though the LPIC supporting units vary, 
"government departments" are still the main supporting units for LPIC. The mark that 

truly reflects the change of LPIC supporting units is that research institutes and 

industrial associations become the supporting units of LPIC. 
Compared with government departments, research institutes and industrial 

associations inay provide more direct technical support to enterprises on energy 
saving technology, which includes technical service, technical consultation, technical 
transfer, technical information and professional talents information. This could greatly 
facilitate the reform and transformation of the technology on energy saving in TVEs 
and serves as an effective approach to guide TVEs adopting market mechanism to 
carry out technical reform on energy conservation. 
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However, as supporting units, research institutes and industrial associations may 
bring about the following problems. Though undertaking part government functions, 
industrial associations have poor capacity in policy coordination to TVEs in terms of 
technical reform on energy conservation. As result of institutional reform, most 
research institutes are bound to seek for maximum economic benefits as the entities 
assuming sole responsibility for its profits or losses. The competitive advantage of 
research institutes is their strong technical service, But they cannot have the core 
functions of LPIC — policy coordination and support. Therefore, the evaluation 
team considers that research institutes and industrial associations can be absorbed as 
LPIC members. However, LPIC supporting units may go beyond their function and 

weaken the role of LPIC. 
This can be reflected by the change of the LPIC supporting units in Nanjing 

replication areas. In the past, LPIC of the Nanjing replication area originally depended 
on Nanjing Casting Association. However, it is dif5cult for industrial association to 
provide effective policy coordination and support service to technical reform on 

energy conservation of TVEs. So it had to be shifted to another supporting mit, which 
is Nanjing Medium and Small Sized Enterprises Bureau. And Nanjing Casting 
Association serves as a LPIC member. 

With economic development and self improvement, industrial association has 

gradually played its role. However, the evaluation team considers there are some 
difficulties for industrial association alone as the unit on which LPIC depends, It is 
feasible that industrial association and government departments serve as the unit upon 
which LP IC depends. 

(III) Operation of PIC and LPIC 
1. PIC Coordination Mechanism 

Coordinate and organize PIC Annual Meeting: PIC Secretariat held PIC Annual 

Meetings in 2003, 2004 and 2005 respectively. PIC Annual Meeting aims to inform 
each stakeholder the progress of the project including the implementation pf the 
decision made in the last PIC annual meeting, discuss and study some major issues 
occurred during project implementation and review the work plan of the next stage. 
2003 PIC Annual Meeting discussed RCF development framework, screening and 

identification of second group demonstration enterprises and important issues 
occurred during the implementation of project strategy in coking industry. The 
meeting has reached common understanding. 2004 PIC Annual Meeting is the 

meeting with most participants. 2005 PIC Annual Meeting was held after the 
independent evaluation made by an expert group invited by UNDP. The Meeting 
mainly introduced three topics: project progress, the impacts of the project on macro 
policy and market development as well as project experience. 

Take part in three project evaluation: PIC Secretariat helped the Project Office 
accoinpany with Ministry of Finance (July of 2004), UNIDO (September of 2004) and 

GEF Secretariat (October of 200S) to carry out three evaluations on the 
implementation and outputs of the project. 

2. PIC Supervision Mechanism 

PIC has the function on supervision and takes charge of the supervision on the 
implementation of the project, particularly project impleinentation and LPIC 
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activities. 
To supervise LPIC work, PIC has developed a series of documents such as 

Action Plan, Voluntary Agreement and LPIC Evaluation Document Series. These 
documents are major components of LPIC supervision mechanism, 

Because the real-time supervision of PIC on deinonstration and replication 
enterprises is through the supervision on LPIC, this presents higher requirements for 
the capacity building and work coordination capacity of LPIC. Different LPICs have 

different capacity. Therefore, in area where LPIC has weak capacity, the capacity of 
LPIC in supervising the demonstration and replication enterprises will be weakened. 

3. Work Method and Contents of I. PIC 
The Rules stipulate the work method of LPIC. LPIC is operated in the form of 

meetings and the meeting is held once every 6 months. The meeting is chaired by the 
Director or Vice Director in case of absence of the Director. It is regarded as a valid 

meeting with over 50'/0 members participating. LPIC Director may call for tentative 

meeting at the request of National Policy Instruction Committee (PIC) and Project 
Office, LPICs will regularly submit meeting minutes and work reports to PIC. 

The Action Plan specifies LPIC work contents. The evaluation team focuses the 

sorting out of the Action Plans developed by LPICs of 8 demonstration areas and 

considers the main work contents of LPIC are signing Voluntary Agreements with 
demonstration enterprises, replicating the Voluntary Agreements, putting place 
relevant favorable policies and facilitating their implementation, and training, 

4. I. PIC Information Conveying and Policy-Making 
Mechanism 

LPIC information conveying and policy-making mechanism refers to the 
mechanism with which each stakeholder conveys the information and coordinates the 
tasks during the implementation of the project, The evaluation team finds that an 

information conveying and policy-making mechanism with the units on which LPIC 
depends serving as the pivot has been established d~ng the LPIC operation, It is 
reflected by the fact that LPIC supporting units on behalf of enterprises carry out 

policy coordination to other relevant members; on behalf of local governments, LPIC 
communicates among the enterprises, PIC and PMO; the establishment of LPIC 
subcontractors is also through the communications between LPIC supporting units 

and local enterprises. The evaluation team finds that the capacity of LPIC supporting 
units in coordination is closely related with the role of "core person". "Core person" 
takes charge of the coordination of each work and takes part in the development of 
LPIC during the operation of LPIC. He must be in charge of many activities in many 

aspects such as coordination, training and draAing of documents. The enthusiasm and 

work capacity of the "core person" is the key factor determining the effects of LPIC 
operation. Mr. Wang Lizhi, the "core person" of the LPIC of Xinjin County of 
Sichuan Province actively facilitated the financing of the demonstration enterprises 
and raised necessary loan for enterprises to carry out technical reform on energy 
conservation. Because the job transition of LPIC head of Dalian, the progress of LPIC 
was affected. Other LPICs maintain their continuity of work due to the post stability 
of relevant staff. 
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5. Supervision and Quality Guarantee Mechanism of LPIC 
During the operation of LPIC, it is very important to enhance the supervision and 

evaluation of LPIC activities. In doing so, the authority can understand the 
development of LPIC in each area in time, find out shortcomings or deficiency and 

correct them. The Action Plan is the specific program of LPIC on carrying out policy 
coordination and promoting technical reform on energy conservation. Apart &om 

developing practical Action Plan, it is very iinportant to strengthen the monitoring and 

evaluation of the implementation of the Action Plan, 

The evaluation team finds that from the beginning, "the subcontractor of LIPC 
establishment and capacity building" has developed detailed LPIC Evaluation System 
Document Series, The evaluation system is composed of three series documents, 

which are LPIC Evaluation Procedures, LPIC Annual Work Report and Regulations 
on Evaluation of Annual Work of LPIC. 

The evaluation team holds the view that the three series docuinents and the 

Action Plan constitute the quality ensuring system for the work of LPIC. Evaluation 

system document clearly identifies the fiow chart on ensuring the work quality of 
LPIC and major evaluation contents. Matching the action plan and showing major 
functions of LPIC, this facilitates LPIC activities. 

6. Incentive Mechanism of LPIC 
Incentive mechanism of LPIC refers to the incentive and punishment mechanism, 

award and punishment are conducted to LPIC supporting units and inajor heads in the 

light of the above LPIC Evaluation System Document Series and based on the 
achievements and performance of LPIC, The incentive mechanism plays a very 
important role in enhancing policy support and coordination of local governments on 

the projects. With the incentive mechanism, the project could mobilize relevant LPIC 
heads and promote eAective development of the project. 

The evaluation team finds that in current documents, LPIC Evaluation System 
Document Series are the documents for LPIC to conduct supervision and evaluation, 

however, there are not any corresponding award and punishment documents, The 
defects of LPIC incentive mechanism weaken the service capacity and sustainability 
of LPIC to some degree. In order to maintain the sustainability of TVE Project and 

LPIC service mode. Only with close combination of LPIC's interests and the benefits 
of technical reform on energy conservation of enterprises can we ensure the continuity 

of the cooperation between the two. 

(IV) Operation Result of PIC and LPIC 
The evaluation of the operation outcome of PIC is mainly based on the 

evaluation of PIC functions in terms of the operation outcomes. It includes the 

following 6 aspects: 

(1) Effect of PIC on removing policy obstacles 
PIC is composed of the representatives and experts of several ministries and 

commissions and plays its role of consultation and coordination during the project 
implementation. In doing so, the policies developed by each ministry and commission 
in relation to the project could be promptly put in place during project implementation 

with the removal of the obstacles in policy communications. In addition, the 
establishment of LPIC has eliminated some policy obstacles (See the evaluation of 
LPIC). Both LPIC and PIC are established under the guidance of PMO, Therefore, 



PIC plays some role in removing the policy obstacles. 

(2) Guiding the establishment and development of LPIC 
During project implementation, PIC has guided the establishment of the LPICs of 8 

demonstration areas and 11 replication areas. The LPICs of the replication areas have 

expanded &om the original 20 counties to 3 provincial level, 5 prefecture-level and 3 

county-level replication areas, At the same time, LPIC supporting units are diversified. 

They have expanded from local TVE bureaus at each level in early stage to medium 

and small sized enterprise bureau, economic and trade bureau, district government, 

wall reform office and industrial associations, From this aspect, the achievements of 
the project are beyond the original targets. 

(3) Policy review on entrusted loans 

In practical implementation of the project, loan applications of 5 enterprises were 

received. However, only two enterprises have obtained financial support. On the one 

hand, China has not established complete credit system on medium and small sized 

enterprises, For a long time, medium and small sized enterprises in China have low 

credit in banks. Banks are not willing to present loans to medium and small sized 

enterprises. On the other hand, the review and approval procedures for RCF are 

relatively complex, The long time required for loan review and approval has 

weakened the initiatives of many medium and small sized enterprises in taking loans, 

(4) Guide the development and operation of Hongyuan Company 
The participation of the project has enhanced the project development capacity of 
Hongyuan Company, expanded market reputation, accumulated the experience and 

performance of energy-efficient service, which has developed potential client 

resources for future market of Hongyuan Company. 
At present, Hongyuan Company has become an institution that meets the 

development requirements of medium and small sized enterprises of the four 

industries, Its commercial plan has been promoted in TVEs of China. Hongyuan 

Company has achieved sustainable development of the commercialization and met the 

expected design objectives. 
(5) Organize training 

In order to ensure smooth impleinentation of the project, PIC has carried out the 

training programs at three different levels to project participants, i. e. policy and 

management training; project management training; energy conservation technology 
and management training. Training targets include all people taking part in the project 
and the training achievements have exceeded the expected plan. 

(6) Publicity 
First, regular PIC Annual Meeting obtains extensive media publicity in TV 

stations. Second, the project has carried out special media publicity on PIC operation 
method. Finally, as the first GHG emission reduction project supported by GEF in 

China, the operation method of PIC plays a good demonstration role. All the 

following projects supported by GEF in China have established PIC mechanism. 
The operation achieveinents of LPIC are shown in the following several aspects: 

(1) Evident removal of policy obstacles 
The evaluation team has focused on the sorting out of the removal of policy 

obstacles by LPIC in 8 demonstration areas (For detailed information please see Table 

8. The capacity of 8 LPICs of demonstration areas in removing policy obstacles is 
worthy of affirmation. 

LPICs of the replication areas also adopt active measures and promote the 

removal of policy obstacles (See Table 2). 
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Table 8 Removal of Polic Obstacles of LPIC in 8 Demonstration Areas 
LPIC 

Xinjin 
County 

Dalian 

Huangshi 

Jiangning 
District 

Tongxiang 

Yin de 

Baqiao 

Shanxi 
Province 

Original main policy obstacles 

Enterprises have no land use 
right, no asset mortgage. They 
have difficulty in financing. 

Financing obstacles; enterprises 
are in chaos competition and 

lack self disci line on rice 
The enjoyment of resource use 
tax is not in lace 
System reform of the welfare 
enterprises in casting industry 

encounters tax obstacles 
The enjoyment of resource use 
tax is not in place 
DiAiculty in approval of power 
generation using residual heat 

No obvious olic obstacle 
The ban on the utilization of 
clay solid brick lacks eIT'orts in 

implementation and law 
enforcement 

Uncertainty in policy on clean 
coke oven 

Degree of 
policy 
removal 

Clearly 
removed 

No obvious 
removal 

Clearly 
removed 

Clearly 
removed 

Clearly 
removed 

Facilitate 
removal 

Facilitate 
removal 

Corresponding measures to remove the 
obstacles 

As a LPIC supporting unit, Xinjin 
County Medium and Small Sized 
Enterprises has obtained I million yuan 
for demonstration ent rises. 
There is some change in the units on 
which LPIC depends, which influences 
LPIC work. 

LPIC helps the implementation of the 

policy 

LPIC helps the implementation of the 
policy on resource utilization tax, 
It also helps the demonstration 
enterprises speed up the approval of 
residual-heat power generation project 
and on- 'd of the ower 

LPIC facilitates the establishment of 
self-discipline association 

The clean coke oven of demonstration 
enterprises has made explorations for 
the develo ment of relevant olicies 

(2) Effectively implement Voluntary Agreement and finish energy conservation targets 
It can be seen from Table 2 that under the policy guidance and coordination of 

the LPIC, 8 demonstration enterprises have finished the energy conservation 
objectives. With the implementation of the Voluntary Agreement, all relevant 
enterprises have finished the energy targets of the Action Plan ahead of time and 

reduced the emission of greenhouse gas emissions. This not only improves local 
atmosphere environment, but also makes active contributions to human beings. 

Voluntary Agreement (VA) embodies the cooperation relations between public 
and private enterprises, Under the agreement which is within the energy saving plan 
of the government, enterprises voluntarily assume part task on the reduction of 
greenhouse gas (CO2). At the same time, enterprises will get the favorable 
government policies or the support and spiritual encourage to self economic activities. 
Voluntary Agreement is the policy tool to raise energy efficiency or reduce 
environmental pollution. The implementation of Voluntary Agreement facilitates 
technical advance, enhance the competitive power of the enterprises, raised energy 
efficiency and set the environmental image of the enterprises. 

With the adoption of LPIC mechanism, the project has introduced this kind of 
advanced environmental management tools into the TVEs in the four industries, 

dramatically raised the environmental management level of such enterprises and 

improved environmental awareness of local government deparhnents and einployees 
of enterprises. At the same time, this would provide good foundation for the 
development of national energy conservation policies. 

(3) Actively help enterprises to carry out the demonstration and replication of 
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technical reform of energy conservation. 
Capital deficiency has always been major obstacles for enterprises to carry out 

technical reform on energy conservation. The caution of banks to provide loans to 
TVEs has strengthened this obstacle. There are many reasons that TVEs take loans, 
including lack of capital, no transparency in credit, narrow direct financing channels 
and poor social credit environment, etc. . The technical reform on energy conservation 
in TVEs required not only advanced energy efficiency technologies (or equipment) 
and environment-friendly technologies, but also adequate capital and corresponding 
policy support, 

Targeting this, LPIC and PTPMC of each area has close cooperation. Based on 
technical reform measures on energy conservation, LPIC and PTPMC employ 
relevant policy resources and channels, actively apply supporting capital from local 
government and promote the technical reform on energy conservation. It is not an 

easy thing for medium and small sized enterprises to apply for government loans, 
especially those in brick making, casting, cement and coking industries, Among the 
four industries, it is most difIicult for the enterprises of brick industry to obtain loans. 

The evaluation team finds out that good LPIC operation has brought the capital 
for enterprises to carry out technical reform on energy conservation. For example, 
LPIC of Xinjin County, Sichuan Province recoinmends Xinjin County Yongxing 
Shale Brick Manufacturer as the financing demonstration enterprise to Chengdu 
Finance Bureau. The LPIC provided 500, 000 yuan medium and small sized 
enterprises loan to Xinjin County Yongxing Shale Brick Manufacturer for technical 
reform on energy conservation. This loan not only provided the capital for technical 
reform of the enterprise, but also marks the beginning on financing medium and small 
sized enterprises and illustrates practical implementation of some national financing 
policies. In addition, the evaluation team finds that LPIC of Jiangning District of 
Nanjing, Jiangsu Province recommends Nanjing Moling Genera Casting Plant as the 
demonstration enterprise to Nanjing Science & Technology Bureau of Jiangsu 
Province and strived for 125, 000 yuan as technical reform fund. The Science and 

Technology Bureau of Jiangning District provides 80, 000 yuan supporting fund on 
technical reform to guide Nanjing Moling General Casting Plant building the 
aluminum alloy disappearing casting production line with the capacity of 1000 tonnes, 
raising the overall qualification rate of the casting products to 95% from 85%, In 
addition, the "pure low-temperature residual heat power generation project" of 
Zhejiang Shenhe Cement CO, , Ltd, has obtained 100, 000 yuan financial support from 
the Science 4 Technology Bureau of Tongxinag City 

The LPIC of the demonstration area has actively helped the Project Office to 
choose the replication enterprises and facilitated the replication of energy-saving 
technology and Voluntary Agreement. 

(4) Enhance capacity building of the service oriented government 
To some extent, LPIC is an attempt to set up the micro type of the service 

oriented government. As shown in Table 1 and Table 2, the establishment of 19 LPIC 
has strengthened the capacity building of the service oriented government. In the 
wave of institutional reform of China, the function of government has gradually 
shiAed from demand to service, LPIC has carried out meaningful explorations on how 
to effectively play the service function of the government under market economy 
conditions. The evaluation team finds that LPIC has cultivated the idea of local 
government o%cials for serving the enterprises. Director Shen Xinglong, Head of 
Tongxiang LPIC of Zhejiang Province said: "With this Project and the establishment 
of LPIC, we gradually understand that governinent should provide appropriate 



services for enterprises, " Gradually influence the awareness of goverinnent officials, 
LPIC has also provided a "practical chance" for them to offer service to relevant 

enterprises coordinate and help the demonstration enterprise remove various 
kinds of obstacles occurred during energy technical reform. To local government, this 

is a process for capacity building. 

(V) Sustaiuability of LPIC 
The philosophy of LPIC operation mechanism will still exist when the project 

finishes. It can be seen from Table 1 and Table 2 that the functions of the LPIC in both 
demonstration areas and replication areas have well combined with pm%, of the 
functions of local governments. The replicated demonstration technologies basically 
meet the objectives of the priority areas. This is why the working philosophy of LPIC 
will last. The multi-departinent cooperation mechanism advocated by LPIC accords 
with the service oriented government. At the same time, similar cooperation 
mechanism exists among local govermnent departments, For example, Jiangning 
District MSSE Bureau of Nanjing has set up "Jiangning District Government 
Administrative Service Center" in which all government divisions set up a joint office 
to provide service for enterprises. The enterprises of Jiangning District vividly call it a 
"Government supermarket". "Government supermarket" and LPIC has similar 

working philosophy. Moreover, the work of Jiangning District LPIC has been 
integrated into that of the "Government supermarket". This has coinbined the 
activities of LPIC with the work of local government. 

(VI) PIC and LPIC Evaluation Conclusion 
aud Recommendations 

In conclusion, the current report carries out systematic evaluation on the 
establishment, operation, outcomes and sustainability of LPIC with specific 
conclusions and recommendations as the followings. 

(I) Establishment of PIC and LPIC 
PIC is mainly composed of the officials of the Ministry of Agriculture, Ministry 

of Finance, National Development and Planning Commission (now National 

Development and Reform Commission), National Economic and Trade Commission, 
Ministry of Science & Technology and State Environmental Protection 
Administration and experts of relevant institutions and enterprises including 
Agriculture Bank of China. Ministry of Agriculture plays more important role in PIC 
than other government departments. 

The establishment of LPIC mainly includes the following three components: 
identification of members and supporting units; drafting relevant documents and 

training. Four effective feedback mechanisms and information communication 
mechanism have been set up among the stakeholders of LPIC. 

"Government departments" are still the units on which LPIC mainly depends. 
With the development of the experience in setting up LPIC, it becomes feasible to 
gradually absorb research institutes and industrial associations as LPIC ineinbers. 
However, the evaluation team expresses its concern about the position of industrial 

association as the unit on which LPIC depends due to the limitations of industrial 

association, 
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(2) Operation of PIC and LPIC 
The coordination mechanism of PIC plays a good role including the coordination 

and organization of PIC annual meeting and taking part three project evaluations, etc. 
The supervision of PIC on LPIC is good and eft'ective. However, the supervision of 
LPIC on demonstration and replication enterprises depends on the capacity of 
individual LPIC. As a result, the monitoring and supervision of weak LPIC on the 

demonstration and replication enterprises is relatively weak, thus weakens the 

supervision of PIC on the demonstration and replication enterprises. 

LPIC operation includes the work approach and contents, information 

transmission and policy making mechanism, supervision and ensuring mechanism as 

well as the incentive mechanism of LPIC. 
During the operation process of LPIC, the information transmission and policy 

making mechanism with LPIC supporting units as the hub has been set up. The 
evaluation team affirms the LPIC supervision and ensuring mechanism, but expresses 
concern about LPIC incentive mechanism. The evaluation team suggests close 
combination between the interests of LPIC with the benefits resulting from energy 
technical reform. Only in this way can the sustainability of the cooperation between 

LPIC and enterprises be guaranteed. 

(3) Outcomes of PIC and LPIC 

Composed of the officials and experts of many ministries and commission under 

the State Council, PIC aims to remove the obstacles of policy communications in the 

project by means of consultation and coordination. In addition, the establishment of 
LPIC has eliminated some policy obstacles, Because LPIC is established under the 

guidance of PIC and PMO, PIC plays a certain role in removing policy obstacles, 
The expected project objectives are that 8 enterprises get financial support from 

RCF. During the project implementation, 5 enterprises applied for loans and only 2 of 
them finally got it, On the one hand, medium and small sized enterprises (MSSE) 
have low credit in banks for a long time due to no sound MSSE credit system at 

present, so commercials banks are not willing to provide loans to MSSE. On the other 

hand, the complexity of review and approval procedures of RCF and long period 
required for loan approval abate the initiative of many MSSE for applying loans. 

To ensure smooth implementation of the Project, PIC provides training courses 

to participants covering all people taking part in the Project. The training outcomes 
exceed the expected objectives. 

By taking part in and implementing the project, the capacity in project 
development of Hongyuan Company has been improved with expanded reputation in 

the market which taps potential clients for the company in the future. At present, 

Hongyuan Company has become an institute meeting the development requirements 

of MSSE in the four industries, Its business plan has obtained publicity and 

replication among TVEs in China, which has achieved sustainable commercial 

development of the company and met the designed target of the Project. 
The evaluation team finds that the capacity of LPIC in removing policy obstacles 

is worthy of affirmation. LPIC has helped TVEs obtain the necessary capital for 
technical reform on energy conservation. With close cooperation, LPIC and PTPMC 
in each place make use of relevant policy resources and channels and actively apply 
for supporting funds from local government departments in line with energy technical 

reform of the enterprises. This has facilitated technical reform and demonstration 

work on energy conservation. 
LPIC mechanism has facilitated the implementation and extension of the 
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Voluntary Agreement. The demonstration enterprises have exceeded the designed 
target on energy technical reform. With LPIC mechanism, the Project has introduced 
the advanced enviroiunental management tool into the four industries donunated by 
TVEs, dramatically improved environmental management level of the TVEs, raised 
environmental awareness of the people of local government departments and 

enterprises and laid a sound foundation for the development of national policy on 
energy conservation. 

The evaluation team finds that LPIC has cultivated the idea of governmental 
ofFicials on serving the enterprises. LPIC is an attempt to set up service oriented 

government at micro level. To local goverrunent, the establishment and operation of 
LPIC is a capacity building process, too. 

(4) Sustainability of LPIC 
The working philosophy of LPIC operation mechanism will last after the end of 

the project. The fimctions of the LPICs of both demonstration and replication areas 
have well been integrated into part of the functions of local government. The 
replicated demonstration technologies also confirm to the objectives of local priority 
areas, This is why the working philosophy of LPIC could last long. The idea of LPIC 
complies with energy saving policy of China. At the saine time, the working 

philosophy of some local governinent departments is similar to that of LPIC. This 
makes it easy and efFective for LPIC to integrate into the activities of local 
government departments, 
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1. Executive Summary 

This report presents the findings of the independent market impact evaluation for 

"Energy Conservation and GMG Emissions Reduction in Chinese Township and 

Village Enterprises — Phase II" project number CPR/99/G31 (the TVE project). 
This report was prepared with considerable input from the TVE Project 

Management Office, and with considerable guidance and feedback from UNDP 

China and UNIDO HQ, Vienna, but the responsibility for the conclusions reached 

are solely those of the evaluation team authors. 

The (Phase II) TVE project arose out of the UNDP/GEF project entitled: "Energy 

Conservation and GHG Emissions Reduction in Chinese Township and Village 

Enterprises — Phase I 
" 

implemented during 1998-1999. The Phase II TVE project 

was launched in February 2001 for a planned four-year implementation period, 

supported by a GEF grant of US$7, 992 million and GOC co-financing (in-kind 

and in-cash) of US$10. 55 million, UNDP is the International Implementing 

Agency, UNIDO is the International Executing Agency, and MOA (Ministry of 
Agriculture) on behalf of the GOC (Government of China) is the domestic 

Executing Agency. 

The aim of the TVEs project is to reduce GHG emissions in China from the TVEs 
sector by increasing the utilization of energy efficient technologies and products in 

the brick, cement, metal casting and coking sectors, With the establishment of 
relevant policy support, technical and market service system and financing 

channel, the TVEs project will focus on supporting 9 demonstration enterprises of 
the above industries to carry out projects on energy saving and technological 

transformation. At the same time, it will eliminate relevant obstacles of the areas 
where these enterprises locate, enhance the capacity in promoting energy-saving 

and GHG reduction technology in market economy, widely extend energy efficient 

technology, improve produce quality, facilitate structural adjustment and gradually 

promote successful cases and experience across China. 

The general objectives of this evaluation are as follows: to evaluate the impacts 

on market of the phase II project at both project level and macro level; To identify 

and analyze the best practices and lessons learned in the project process of 
removing the market barriers; and to determine the suggest areas for future 

adjustment and improvement, through comprehensive review and summarization 

of project activities, outputs, outcomes and impacts. The scope of the evaluation 



and assessment will cover 9 pilot TVEs and 118 replication TVEs, and will be 
based on the entire project period - from project design; inception, adjustment, 

and implementation to completion. 

As shown by the survey results of Phase I of the project, the market obstacles 

facing TVEs in terms of energy conservation and emission reduction are mainly 

reflected in the following four aspects: first of all, consumers are unwilling to buy 

energy-conserving products with extraordinary performance even though such 

products are cost-effective or can bring other benefits to the buyer; secondly, 

TVEs themselves have no enthusiasm in investing in energy conservation and 

producing energy-conserving products, and they also lack relevant marketing 

strategies and sales network; thirdly, local governments have no intention in 

taking measures to encourage improvement in product quality such as the 

possible formulation of the standard on the minimum heat dissipation value for 

buildings, drawing up related guidelines for construction or laying down quality 

criteria, etc. ; fourthly, the market lacks competitiveness and is dominated by local 

protectionism. Since been launched in February 2001, the project phaseIIhas 
done much effective work in the following aspects in order to remove the market 

barriers: 

1. Mechanism construction: In September 2001, PTPMC was established, and 

a commercially operated Hongyuan Company was established in July 2003 to 

play the role of, and to substitute for, the functions envisaged for PTPMC. The 

company intends to provide technology, financing and other services which are 
needed by the technological transformations in the four industries, and aims to 

remove the technology and market barriers. A rotating fund business office was 

established in October 2001. 

2. Pilot and replication TVEs: Taken comprehensive surveys of the four 

projected sectors; 9 pilot TVEs and 118 replication TVEs has carried out technical 

updating and the replication work in brick, foundry, and some of the cement 

sectors has far exceeded the original requirement of projects. 7 pilot TVEs and 60 
brick replication TVEs have finished their technical innovation work. Another 10 
cement replication TVEs have accomplished feasibility studies and the 

construction funds have been guaranteed, will be completed in the near future. 

GEF has provided feasibility studies, engineering design and equipment 

purchases and other services; created a database including several design 

institutes, equipment manufacturers, service providers and individual experts. 
After training, the TVEs which are affected by the project have increased their 

demand for high energy-efficiency technologies, and the changes in pilot and 



replication TVEs have particularly noted. 

3. Capacity building: Carried out 13 energy-saving training activities, benefiting 

670 enterprises, and 900 people have participated the trainings. Recycling 370 
TVEs survey questionnaires selected and identified 118 replication TVEs. Till 

September 2005, more than 1, 200 managers of TVEs, local officials and other 

stakeholders have accepted trainings about energy management and the 

professional technologies. 

Based on the examination of the project activities and corresponding results in 

these four aspects, the evaluators indicated that up to now, the project has carried 

out lots of practical and detailed works in eliminating market obstacles and 

promoting the development of TVEs led by the enhancement of the energy 

conservation and emission reduction work of TVEs in the four industries. Based 
on its beneficial and effective explorations, the project has gained remarkable 

achievements. 

The project has mobilized the enthusiasm of consumers in buying energy 
conserving products or the products made based on energy conservation 

technologies. Meanwhile, it has also driven the initiatives of enterprises in making 

investment in energy conservation technologies and producing quality 

energy-conserving products. 

The project has yielded huge energy conservation and environmental benefits. 

With the improvement of production techniques and reduction in related input of 

enterprises, the production cost of enterprises has been effectively decreased. 

The project has facilitated the demonstrational and promotional enterprises in 

resolving problems emerged during their development, which has brought about 

real benefits to these enterprises. 

The project has changed the profit-making mode and operational concept of the 

enterprises from the original extensive operation pattern of making small profits 

but quick turnover to sustainable operation pattern of making profit based on 

sound management and technological transformation to a certain extent. In this 

connection, it has pointed out a path of sustainable development for 

energy-intensive TVEs to a certain level and upgraded their comprehensive 

competitive force. 

With the implementation of VA, the project has already drawn up and carried out 

related product standards. Meanwhile, it has also enhanced the understanding of 

local governments of the benefits of energy conservation and emission reduction 

and hence promoted the establishment of energy conservation policy, guidelines 



and standards as well as the enforcement of existing policies, guidelines and 

standards. 

The project has consolidated the market competitiveness and propelled the 

industrial upgrade and restructuring of the four industries. Since its efforts accord 

with the national intervention efforts, it has broadened the market share and 

competitive edge of energy-conserving products and equipment, diminished the 

energy intensity of the four industries and their pollution of the environment and in 

a sense, provided guidance and model for national intervention in this regard. 

It should be highlighted that the great amount of efforts of the project in eliminating 

market obstacles are not separate. Many such measures have produced 

remarkable effects in removing financial obstacles, policy obstacles and technical 

obstacles, which have further widened the achievements of the project. 

On account of the fact that market regulation is often post-regulation, and the 

market impact itself is of the distinct character of time lag with the diffusion, 

duplication and visualization (such as the formation of price and the adjustment of 

price signals transmitted to the production of commodity) of the market impact 

being realized after a certain period of time. To this end, the results gained from 

the evaluation of the market impact of the project conducted prior to its completion 

will surely be inadequate, and some of the evaluation conclusion may not be well 

grounded on the support of facts, Nevertheless, since the main players of the 

market are fixed, the decision making of these players as well as the interaction 

among diferent players definitely follow certain rules under the presumption of the 

economic person. By this, the evaluators are reasonable to believe that the initial 

evaluation results originated from the theoretical approach supposing the market 

impact does take place coupled with existing materials are generally reliable, and 

the preliminary analysis made in this report would also be of help to further 

understandings of this issue in the future. 



2. Evaluation Methodology 

2. 1 Analytical Framework of Evaluation 

Figure 2. 1 presents the analytical framework to evaluate the impact of the project 

on market as follows: 

Identify the market barriers 
and the project activieies 

Qualitatively identify the 

impacts on markets Indicator Set 

Comparison with evaluation criteria: Value judgements and 
desired changes in market performance 

Baseline of market 
performance 

Conclusion Recommendation for further improvements 

Figure 2. 1 Analytical framework to evaluate the market impact 

The above analytical framework has draw on the Logic Framework of the Climate 
Change Project Objectives' and the indicators for GEF Climate Change Energy 
Efficiency Projects heavily with some adjustments based on considerations of 
local circumstances, 

2. 2 Identify the project impact on market 

In this evaluation report, it is assumed that optimal allocation of resources is 

attained among the interaction of product and technology users, product suppliers 

and the government. Hence, the evaluation identifies the four aspects of the 

project impact on market: 

(1) Users of products and technologies: customers performance change 

(awareness), emerging effective demand. 

(2) Supply side: number of suppliers, competition situation/market structure, 

market share, cost change, environmental and energy efficiency 

performance, capacity building, links with market of capital and labor, etc. 

(3) Government intervention: introduction of environmental and energy codes 
and standards, ban and permits, tax and subsidies. 

(4) Market equilibrium: price and market share changes of energy efficient 

products and technologies. 

' From GEF Climate Change Project E&M Working paper 4. 
From GEF E&M Working Paper 4 



2. 3 Set of indicators 

UNDP and GEF generally base on following seven kinds of static core indicators 

to evaluate specific climate change projects: Energy production or savings and 

installed capacities, Technology cost trajectories, Business and supporting 

services development, Financing availability and mechanisms, Policy 

development, Awareness and understanding of technologies Energy consumption, 

fuel-use patterns, shares, and impacts on end users. 

According to the four aspects of the project impacts on market, the evaluators set 
up the new set of indicators based on the seven kinds of core indicators and the 

specific requirements of project document: (Table 2. 1) 









2. 4 Evaluation baseline 

The evaluation of TVE project has met with much challenge. Touching upon a 
wide range of issues, the project has just started to take hold even though the 

6-year period of project phase ll is coming to an end. The factors affecting the 

implementation of the project are multiple and overiapping, leading to mixed 

effect on the project. Therefore, to separate the impact of the project from the 

influence of other factors is yet another challenge. Under this circumstance, 

evaluation baseline becomes a core instrument though it is hard to ensure the 

baseline is convincible and undisputed. We resort to the baseline approach to 

separate the market effect of the project in the evaluation process. 

The evaluators have established both stable baseline and dynamic baseline in 

assessing the project impacts: (Figure2. 2) 

Stable baseline: Conditions before the project was started are taken as 
the baseline scenario. 

~ Dynamic baseline: From the trend of changes without the presence of 

the project we can extract the impact of the project. 

Stable 
baseline 

I 

Bas 
eye 

I 
ar 

I 

dynamic 

baseline 

The shaded areas 
show the changes 
caused by project 

pre-project pro-project 

Figure2. 2 Set of baseline 

With the change of social environment and the implementation strategy during 

the implementation period, much adjustment has been made to the project. 

How to identify a convincible baseline constitutes another challenge for us, for 

the influence of pilot enterprises and replication enterprises is usually limited to 

local area, and the statistics of TVEs are far from complete. On many 

occasions accurate data are not available and the impacts of the project and 

influence of other factors are so interwoven that the single impacts of the 

project can not be perfectly disassociated. Even it is done, its reliability is 

questionable. Consequently, the evaluators adopt a flexible way: for situations 

hard to be measured by dynamic baseline, the evaluators use static one 

instead, i. e. the situation when the project was being carried out, for the 

changes taken place after the project can at least interpret some influence of 



the project. 

ln addition, due to limited time and funds the evaluation team can not examine 

the 9 pilot (demonstration) enterprises and 118 replication enterprises one by 

one So the evaluators use combined method of on-site investigation of typical 

enterprises and reference of project implementation documents to assess its 

impact on market. Specifically, when choosing typical enterprises, the 

evaluators fully consider the premise that different areas, departments and 

levels need to be covered. 

3. Assessment and Analysis of the Market Impact of the 

Project 

Energy conservation is achieved through different measures in pilot 

enterprises of various industnes and the means and scope of impact on market 

of all the pilot enterprises also vary. As a result, the evaluators approach the 

evaluation in a breakdown of' industries focusing on the four elements of 

product and technology users, product suppliers, government regulations and 

market equilibrium. 

3. 1 Impact on Product and Technology Users 

The evaluators think the project has impacted the product and technology 

users from the following two avenues during the project phase I. 

1. Influence on the price of energy saving products and relevant products 
in the industry 

The project has enabled a cut in the production cost of energy saving products 

to some extent, so that these products are more competitive than others and 

the demand of product and technology users also increases. 



Case:1: The price of hollow clay brick has declined somewhat compared w'ith that of solid 

bricks after the project was implemented. ln 2003, the 90 hollow bricks were sold at 0. 16 
, yuan in Xi'an, while solid clay bricks were 0. 08 yuan. However, in 2005, the price of hollow 

bricks remained at 0, 16 yuan and the latter rose to 0. 3 yuan'. The price of the 90 hollow 

bricks decreased from 2 fold to 1, 85 fold of that of solid bricks, which changed the fact that 

houses built of hollow bricks cost more than those built of solid ones, Moreover, hollow 

bricks stood out for their improved quality. Their performance in heat preservation, 

earthquake resistance and sound proof was much better than the solid bricks. Hollow 

bricks were reusable if old buildings were demolished, Given all the pros and cons, the 

price advantage of hollow bricks was much clearer and people's demand for the products 

also rose. 

2. Influence on the preference of product and technology users 

When product and technology users have a growing preference for certain 

products, their demand for them will increase. During the evaluation process, 

we have conducted a survey on LPIC officials, outsourcing partners of 

replication enterprises, local government officials, principals and employees of 

participating enterprises, employees in other related industries as well as local 

residents in the pilot area and replication area. An examination of their energy 

conservation awareness indicates that the project has lifted the enthusiasm of 

stakeholders to invest in energy efficiency projects and purchase energy 

saving products. Stakeholders have not only got more aware of energy 

conservation but also deepened their understanding toward energy efficient 

technology, techniques and policies. The project management team has also 

heightened their cognition level and built up their management capability on 

energy conservation and emission reduction project through practice, which 

brought GEF's ideas on project management and emission reduction to China. 

(Table 3. 1) 

Sources: Investigation Report on Establishing a Policy Implementation Committee for Energy 
Conservation and Emission Reduction of GHGs of TVEs of Baqiao Dist. , Xi'an provided by PMO. 
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Table 3. 1 Results of the Survey on Energy Conservation Awareness 

2000 2006 

Intention of 
investing in 

energy efficiency 
projects or 
buying energy 
savin roducts 

Contribution to 
lifting the 
enthusiasm for 
investment or 
purchasing 

Elements luring investment or 
purchasing 

1. Cost reduction; 2. Need for 
sustainable development; 3. 
Realize the importance of energy 
conservation and emission 
reduction; 4. Improvement of 
production techniques; 5. 
Establishment of an energy 
management system; 6. Ease 
China's energy tension; 7. For the 
benefit of social development; 8, 
Comply with national policy on 
energy conservation and 
emission reduction 

Degree of enhanced 
understanding 
toward energy 
efficient technology, 
techniques and 
policies in this 
industry 

8, 5 

Contribution 
to the 
improvement 
of energy 
conservation 
awareness 

Note: Scores in the table were given by interviewees on a scale from 0 to 10 to show 

people's response and the project's contribution 

From the table above we can find that in 2000 when project phase II was 

approved people's intention of investing in energy efficiency projects or 

purchasing related products was low, but now they showed much interest in it. 

Apart from the influence of macro control of the state, the role of the project 

brooked no neglect. 70'/o of the changes were stimulated by the project. The 

project's contribution to enhanced awareness about energy conservation and 

deepened understanding toward such technology, technique and policies in 

the industry is estimated to be 90'/o and 85'/o respectively. Therefore, the 

project has played a leading role in raising people's awareness about energy 

conservation. 

3. 2 Influence on Product Suppliers 

The evaluation revealed that the project made an impact on product suppliers 

from the following six aspects: 

1. Remarkable environmental and energy benefits 

Pilot enterprises have dramatically reduced their energy consumption per unit 

of output after taking technology reform. The 9 pilot enterprises are expected 

to save 120, 000 ton- coat-equivalent and reduce 300, 000 tons of CO2 on an 

annual basis. The conserved energy and reduced emission each year are 

56, 000 ton-coal-equivalent and 140, 000 tons of CO2, outstripping much of 

what is designed in the project document- the target of 32, 000 

refer to Annex I for the questionnaire 
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ton-coal-equivalent and 80, 000 tons of CO2 per year. 

Table 3, 2 Volume of energy conservation and emission reduction expected 

or realized by pilot enterprises ' 

Pilot TVEs 

Zhejiang Shenhe Cement 
Com an 

2003 0, 009 

Baseline Energy savings/ 
yes r Unit Product 

Energy 
saving 
(tce) 

8, 020 

CO2 
Emissions 
Reduction 
(tc02 ) 

19, 994 

Huangshi Lufeng Cement Co. 
Ltd. 

2002 
tce / t. 
clinker 

0. 028 8, 720 21, 740 

Baojiang Cement Material Co. 
Ltd 

Taiyuan Gangyuan Coke 
Com an 

Xinggao Coking Group 

2003 

2003 

2003 

tceit, 
coke 

0. 015 

0. 09 

0. 09 

11, 865 29, 580 

41, 364 103, 120 

45, 960 114, 578 
Nanjing Moling Foundry 

Dalian Jinmei Cast Pipe Co. Ltd 

Yongxing Shale Brick Company 

Xi'an Liucun Hollow Brick Plant 

2002 
2002 
2002 

2003 

tce/t, 
casting 

tce / 

10000 
regular 

brick 

0. 073 
0. 034 
0. 011 

0. 026 

2, 032 
152 
792 

1, 298 

5, 066 
381 

1, 974 

3, 236 

Total 120, 205 299, 672 
In addition to building pilot enterprises, the project team also selected 

replication area and enterprises to lead other businesses of the industry within 

the same area of jurisdiction to carry out energy saving programs. According to 

national industrial policies, characteristics of the industry and local 

government's efforts in energy conservation, the project finally decided on 118 
replication enterprises, exceeding the set number of 100 in the project design. 

These pilot enterprises consisted of 20 cement plants, 60 brickyards, 7 coking 

plants and 31 foundries, which were distributed in 44 counties of 13 provinces. 

Based on the project design that feasibility studies should be made on the four 

industries, the project expanded the research scope of replication foundries 

and brickyards from project implementation to feasibility study and engineering 

construction. Currently, the project has completed feasibility study for 60 
brickyards and technology reform of 45 brickyards, It has also conducted 

random on-site examination and research on 60 replication brickyards and 

finished draft feasibility study report on 20 cement plants. '. 

'Sources: 2005 Annuai Report on the Project of Energy Conservation and Emission Reduction Phase ii of TVEs in 

China (from Aug, 2004 to Sep, 2005), provided by PMO. 
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Table 3. 3 Expected CO2 emissions reduction of replication TVEs' 

Sector 

Brick- 
makin 
Cement 

Foundry 

Coking 

Total 

Number 
of TVEs 

60 

20 

118 

Expected CO2 
emissions reduction 
tCO2 

117, 276 

714, 590 

15, 500 

756, 000 
1, 603, 366 

TVEs Location 

Xi'an, Xianyang, Liaoning, Chengdu 

Hebei, Jiangsu, Zhejiang, Jiangxi, Henan, 
Fujian, Guangdong, Chongqing 

Jlnnan District in Tianjin, Jinzhong, 
Linfen, Jinzhou District in Dalian, Nanjing 

Shanxi 

Qtce/ 10000 regulat brick Pre- Otce/ 10000 regular brick Post- 
0 kwh/ 10000 regular brick Pre- O kwh/ 10000 regular brick Post- 
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Figure 3. 1 Changes of energy efficiency of replication brickyards in Xianyang 
' 

Table 3, 3 and Figure 3, 1 show that the benefits of energy conservation and 

emission reduction in replication area are as prominent as in pilot area. 
Estimated CO2 emissions reduction in 118 replication projects is 1, 603, 366 
ton/a. 46 completed brick replication projects have reached 85, 780 ton/a CO2 

emissions reduction, 20 cement replication projects, among which 10 have 

construction fund arrived, are going to be put into production by the end of 

2006 and have 341, 338 ton/a CO2 emissions reduction. Once the residual 

heat power generation project of replication coking and cement plants is 

completed, the installed capacity will reach 177MW, which can provide 

a Sources: 2005 Annual Report on the Project of Energy Conservation and Emission Reduction Phase II of TVEs 
in China (&om Aug. 2004 to Sep. 2005), provided by PMO. ' Sources. Final Report on the Technology Reform of Replication Enterpnses in Xianyang, submitted by Xi'an 
Kai Sheng Building Materials Engineering Co, , Ltd. 
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residential electricity for a big city with 9 million people. . 
2. Improved production technologies and reduced costs 

(1) Foundry Industry 

The project has made great contributions to trimming the energy-related costs 
for enterprises, which made businesses more competitive by offering them 

more room for profitability and price cut. Table 2. 4 shows the change in 

production costs of Nanjing Moling Foundry (or casting plant) since it 

participated in the project. We can see a sharp decline of energy cost after the 

project was carried out. 

Table 3. 4 Change in Production Costs of Nanjing Moling Foundry 

Indicators 

energy cost slashed by the energy 

conservation project 

proportion of energy-related costs 

rate of spoiled products 

2002 

715. 4RMB /t 

18% 

15% 

2005 

597RMB/t 

15% 

5. 2% 

(2) Cement Industry 

The production cost of cement consists of electricity, coal and limestone. Since 

2004, the factory price of cement products have dropped while the purchasing 

price of raw materials, fuels and power have risen, leading to a dip in the 

profitability of cement industry. The project helped pilot enterprises to gain 

more profitability by largely reducing the production cost. 

Case 2: The pilot enterprise, Zhejiang Shenhe Cement Co. , Ltd. succeeded in its 
experiment of residual heat power generation in new dry cement line, which was the 
first five-stage cyclone preheater project in China. It not only solved electricity shortage 
for enterprises but also brought down production cost. The cost of residual heat power 
generation was 0. 05 yuan per KWM of electricity. Taking depreciation into account, the 
total cost each KWW of electricity was 0. 13 yuan, much lower than the industrial 
electricity cost of 0. 59 yuan. Currently, one third of the electricity the company 
consumed came from this line. It saved the company over 1 million yuan each month 
and the cost of cement was reduced by 10 yuan per ton. Now the slack market has 
dragged the selling price of cement to about 200 yuan per ton, close to its production 
cost. A cost reduction of 10 yuan has promised a great opportunity for profit. 

(3) Brick Industry 

Both pilot enterprises and replication enterprises have seen a drop in 

energy-related costs through the technology reform on energy conservation. 

By increasing the void ratio of the hollow bricks and lowering the rate of rejects, 
enterprises have seen the benefit from improved product quality and plunging 

production cost. 

' Sources: Annual Project Report (APR/PIR) for UNDP/GEF Projects 2005, provided by PMO. ' Sources; Investigation Report on Establishing LPIC in Jiangning Dist. , Nanjing, Jiangsu Province, 
provided by PMO. 
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Case 3: Yongxing Shale'Brickyard of'Xinjin County, 'Sichuan, a pilot enterprise in the 
business, took the following energy efficient measures to reduce production cost: 1) 
reinforcing the tightness of kilns to reduce energy loss. 2) The plant reformed its flue, 
changing the gas supply route from underground to ground surface, so that the 
accumulated underground water would not cool the gas in the flue. This move alone 
would raise the gas teinperature by dozens of degrees. 3) lt used residual heat of the 
kilns for indoor man-made drying. 4) Retooled the fans by equipping very fan with 
transducers. ln this way each fan might save over 600 KWH of electricity every month, 
which was half of the power consumption in the past, The saved electricity every year 
amounted to more than 100, 000 yuan. 5) The company spent over 30, 000 yuan 
adding capacitors to motors linking big machines for terminal compensation, but the 
saved electricity fees could cover the cost within one year. 6) Alterations were made to 
the brick making machines to increase the extruding pressure and the rate of bricks 
qualified. 7) Replacing all the incandescence bulbs with energy saving bulbs. 8) Since 
the reform, maintenance cost also plummeted. 

(4) Coking industry 

Shanxi Gaoping Xinggao Coking Co. , Ltd. adopted residual heat power 

generation technology by recovering clean heat into coking ovens. The 

solution not only satisfied its need for electricity consumption but also 

produced nearly 85'/o of excessive electricity for sales on grid. As a result, it 

both saved electricity cost and earned a handsome profit. 

3. Expanded channels for corporate financing and fostered investment in 

energy conservation 

The pilot enterprises are expected to make a total investment of USD51. 45 
million on efficiency improvement. Currently USD36 million has been put in 

place, of which direct investment only accounts for USD750, 000, or 1. 5/o of 

the total. Borrowed loans exceeded USD20 million. Loans offered by ABC 

alone reached USD17, 46 million. Two pilot enterprises have got the entrusted 

loan in place. The total funds raised for project replication (118 replication 

enterprises) topped USD100 million. Meanwhile, the project has also explored 

other financial channels. lt teamed up with China Water Group lnc. to provide 

funds for capital construction of replication enterprises. Therefore, the project 

is a big success in opening up financial channels for enterprises. From Figure 

3. 2 we can see funds provided through loans account for nearly half of the total 

investment, The credit must go to kong Yuan Company who helped with going 

through the loan procedures with the guarantee of GEF funds, removing the 

barriers of TVEs to apply for loans. 
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41% 

E3 Project 
Investment 

0 Commercial 
Loan 

2 Equity 

Figure 3. 2 The investment structure of the pilot TVEs 

The above shows that the RCF mechanism has produced good results. It not 

only offered entrusted loans of USD200, 000 for two pilot enterprises each, but 

also stimulated large amount of commercial lending and government 

investment. {Figure 3. 3) 

25 

20 
7. 45 

0 MOA Capacity 
Rui'lding Facility 
(loans, i. nvestment 
and capacity 
building) 

0 Commercial Loan 

C3 Entrustment Loan 
Facility 

Plan Real 

Figure 3, 3 RCF structure (Unit: US$1 million) 

It should be noted that by taking the characteristics of TVEs into consideration, 

the project has fully leveraged commercial banks, grass-roots braches of ABC 

in particular, to play their role of promoting investment in energy conservation. 

In addition, the project has also developed new financial channels by 

coordinating with other projects, local governments, financial institutions and 

related investment companies, including 1)SME Security Fund; 2) ADB: 

Environment Fund, 2000; 3)Sino-Italian Cooperation Programme; 4) 
Developed cooperation with professional investment corporations. These 
financial channels solved some economic problems and secured the 

technology reform of TVEs. 
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=-Case" 4: = The pioject. :, has' sped. up 'the building of credit guarantee system for 
medium-to-small enterprises, Governments would vouch for these enterprises when 
they asked for loins from banks. The pilot enterprise, Sichuan Yongxing Shale Brick 
Co. , Ltd„ is a case in point. lt has obtained, 1 'million-yuan-loan: from China 
Development Bank Sichuan Branch. 
Case 5: With the coordination of the project office, China Water Group Investment Co. 
signed an exclusive agreement with Nanjing Triumph Cement industry Design 8 
Research institute, one of the technical support units for the pilot enterprises. China 
Water Group investment Co. would invest in the low temperature residual heat power 
generation projects and sell the electricity to enterprises at a price lower than market 
value, which removed the financial obstacles for enterprises to undertake such 
projects. 

4. Motivating TVEs to participate in technology reform and promoting the 
development and spread of energy efficient technologies 

As the project has helped the pilot (demonstration) enterprises and replication 

enterprises to solve their problems arising from development and brought them 

substantial benefits, enterprises have grown more motivated to carry out 

energy conservation and technology reform. Moreover, these enterprises have 

exerted positive influence through their achievements, serving as models for 

others in the business. 

About 1200 people including representatives from PIC and LPIC, officials of 

various level of local governments, plant management, key technical staff of 

TVEs, Project staff, and EE product and technology providers have accepted 

the trainings provided by the project. 

TVE Project has raised the interest of TVEs in energy technology reform, as is 

seen from the applications of 670 TVEs to Hongyuan Company for the 

candidacy of 118 replication enterprises. 

At present, according with the success implementation of the project, Pilot 

TVEs have become bases for EE technology dissemination and for EE 
technology and products. 

Case 6 Visitors from 45 cement plants visited Zhejiang Shenhe Cement Co. Ltd. , received 
and helped 5 of them to review their feasibility study for introducing the pilot technology, 

Case 7 Xinggao Coking Group received 40 coking plants visitors, and operators from 13 
coking plants was trained in the company. 

Case 8 Yongxing Shale Brick Company delivered three technical training sessions, and 
trained over 180 operators and technical persons from other brick making plants. 

Case 9 Upon requirement to promote the use of rectangular-hole bricks in Xi'an, Xi'an 
Liucun Hollow Brick Plant voluntarily and successfully assisted the municipal government 
in a tnal production of rectangular-hole bricks thereby, providing a good demonstration. ln 
the meantime, the plant also provided valuable information to "Forbidding Solid-clay-brick 
Survey" conducted by four Chinese ministries concerning wall materials. 

And the Project has also impacted the neighbor countries. Almost 10 
enterprises from other countries such as India, Indonesia, Bangladesh and so 
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on have visited the pilot TVEs. 

Case 10 Xinggao Coking Group received visitors from Indian and Vietnamese coking 
enterprises and provided technical training to operators from Indian coking companies. 

Case 11 Xi'an Liucun Hollow Brick Plant introduced their pilot technology and, energy 
efficient Hoffman kiln, to a Bangladeshi delegation from a GEF brick making project, 
who consequently decided to introduce 50 sets of the EE Hoffrnan kiln in Bangladesh. 

5. Enhanced comprehensive competitive power 

Competitive power is a comparative capability of an enterprise when 

competing with other enterprises in a competitive market where enterprises 

allocate or create their resources for occupying market share, satisfying 

customers' needs, creating wealth and sustaining development. Competitive 

power can be viewed from several aspects, ranging from marketing ability, 

technology strength, management skills, innovative capability and corporate 

culture. This is how we evaluate the project's impact on corporate competence. 
The indicator system set out in table 1. 1 is used for analysis. 

1) Impact on marketing ability 

A ) The project has expanded corporate scale and improved their 

marketing ability 

The evaluation team found that the participating enterprises have expanded 

their scale and market share through the project. Table 3. 5 and Figure 3. 4 
below show all the three pilot enterprises and the replication brickyards in 

Xianyang have seen enlarged production scale of their companies, which is a 

function of technology reform and training. 

Table 3. 5 Change in production scale of pilot enterprises " 

Pilot TVEs 

Xi'an Liucun Hollow Brick Plant 

Nanjing Moling Foundry 

Baojiang Cement Material Co. Ltd 

Production scale before 
the ro ect 

3, 187 
'I0000 re ular brick/ ear 

13, 245 t casting/ year 

198, 000 t, clinker/year 

Production scale after the 
ro'ect 

5, 000 
10000 re ular brick/ ear 

28, 000 t casting/ year 

775, 000 t. clinker/year 

Baseline data and achieved projected energy savings and GHG cmissions reduction, 070130, by Tian Yishui, 

21 



6000 

5000 

4000 

3000 

2000 

1000 

0 

0 production scale (10000 regular brick/year ) pre-project 
Q production scale ( 10000 regular brick/year) post — proj ect 

0 
PD 

0 0 
C 

rr 0 r" Dcl 0 

n 
C 

n 

C 

0 fh 

Pl C 
C 

rr 0 

n 0 
0 C 

0 DD Pcl 

0 
0 v 0 

0 
H 
v, 

0 

I 
Dl 0 

rr D0 

CC 
fh O 0 
C c V n 
rc PD 

() ~ o 
0 0 

0 
PD '0 

V CD 

C 
V 

rl 
~ 

DD 

n 

I 

0 

DD 

DD Dh 

rc 
0 0 
H v N 

V 
0- v v 0 

Cf PD 
0 ch 

ccf 
DC fD v. 
fD 
cc 

Dh c — 
f 

n Ph 0 

DD 

CD 0 
0 

0 
fh 

Dl 

0 

Dl 
0P 
C 

Ph fh D4 v. 
fh 
CA PD 

0 

Cl 

n 

n 
V 

cfcr 

Figure 3. 4 Change in production scale of Replication brickyards in Xianyang "' 

Case 12: Liucun Village Brickyard of Baqiao, Xi'an, a pilot enterprise, produced 32 million 
bricks annually before the. project was commenced, The production rose to 40 million 

- bricks per year in the:initial stage of the project and now reached 50-million. The TVE-c 

project has facilitated the. brickyard to expand into the largest one in local area with quality. 
products. Now it could bypass the transport dealers and directly sign contract with 

construction companies, :-so that each brick could be sold at 0. 33 yuan to construction 
companies rather, than 0. 30 yuan when the transport dealers kept their finger in it. 

8) Improved technologies and quality and reduced costs 

The project has offered the participating enterprises opportunities to be more 

competent by improving their techniques and product quality. Evident rise in 

the rate of bricks qualified is seen after the project was undertaken in the 

replication brickyard of Xianyang, as is showed in Figure 3. 5. Costs and 

resources are saved by improving product quality and reducing the rejects, 
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Figure 3. 5 Change in the Rate of Bricks Qualified of Replication TVEs in 

Xianyang 

" Sources: Final Report on Technology Reform of Replication Enterprises in Xianyang, submitted by 
Xi'an Kai Sheng Building Materials Engineering Co. , Ltd. 
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C) Fostering good corporate image 

As an un-funded project, the TVE project enjoys brand-name effect in 

domestic market in the first place. And during the implementation of the project, 

the participating enterprises have bettered their social profile through improved 

environmental performance and management skills, which earn the 

recognition of their peers, government departments and public around. 

2) Impact on corporate technical strength 

Enterprises have established close connections and information sharing 

channels with leading research institutions in China through the project, 

Case 13: The evaluation team found in the investigation that Xi'an Research 8 Design 

Institute of Wall and Roof Materials, the only A-level professional institute of the 

industry in China, served as the LPIC for replication area. It has provided technical 

support for the development of brick and tile enterprises. Visiting companies collect 

related information mainly from the institute. 

The project promoted enterprises to upgrade their technology. These 
enterprises have built up their technical strength through energy efficient 

technology reform. Management and employees in the enterprises have also 

gained a deeper understanding of advanced technologies in the industry by 

taking part in various programs of training, study tour and visit. 

3) Impact on corporate management 

Weakness in management awareness and poor managing ability are universal 

problems with China's TVEs. The successful implementation of the project in 

pilot area and replication area have enhanced much of the management 

consciousness among corporate leaders and improved their management 

capability. 

The project provided assistance to enterprises to pass ISO9000 quality 

management system certification and ISO14000 environmental management 

system certification. 

In addition, with the help of the project enterprises have begun to realize the 

importance of energy management and established complete energy 

management systems for enhanced management in this respect. 

Case 14: The person in charge of Xinjin Yongxin Shale Brick Plant of Chengdu, Sichuan, 

revealed during the on-site investigation that only comprehensive technology reform for 

energy conservation could make a difference due to acute competition in the brick market. 

ln this sense, the management level of brickyards mattered. Excellent management would 

yield results, On the contrary, ignoring product quality and'poor management would put 

enterprises into a corner. The principal of the brick plant has raised his management 
awareness while participating in the project. And the overall management of the plant has 

improved a lot as well. 
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4) Impact on corporate innovation 

Once enterprises become aware of the benefits of innovation, they will be 
-- — -- — - ----motivated to make profit through continued innovation. To some extent, the 

project has strengthened the innovative capability of enterprises. TVEs in 

particular, are facing shrinking market shares squeezed by intense competition. 

If they are able to create some new products superior to similar products, it will 

be a plus for them to sharpen their edge. In this way, the project has enabled 

enterprises to recognize the value of innovation and given impetus to their 

efforts. 

5) Impact on corporate culture 

It is a common problem with TVEs that the educational and technical level 

of their employees is inadequate. To tackle the problem, the project has 

provided training courses to managers and technical staff of the participating 

enterprises through various channels so that they would in turn give 

instructions to their employees as a whole. Such practice has promoted the 

overall improvement of technical skills and laid groundwork for the application 

of advanced technologies and upgrade of corporate management. 

6. Establishing a service branch for energy conservation and emission 
reduction of TVEs 

The project has established an independent corporate entity, Beijing Hong 

Yuan Company, which has the ability to sustain its development. Hong Yuan 

Company provides technical support and re'levant information for pilot 

enterprises based on its network with institutions and experts home and 

abroad. It also offers training courses to managers and staff of pilot enterprises 

to learn modern technology and management skills, which has enhanced 
TVEs' capability of practicing energy conservation and emission reduction and 

promoted social awareness of environmental protection. Hong Yuan Company, 

on the other hand, has built up its ability of sustainable development in the 

area of energy conservation. 

Additionally, the company has assisted the project office to prepare and 

manage outsourcing contracts of 36 projects, operated the entrusted loan 

mechanism and implemented 16 training programs on energy saving 

technologies, which turned out over 900 person-times for 650 enterprises. 

Hongyuan Company also facilitated 4 enterprises to carry out clean 

development mechanism and provided paid technical consulting service for 22 

enterprises. The successful performance of the company helps improve the 

efficiency of the TVE project. 

7. Promoting the development of local industries and the self-regulation 
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association of the industry 

The project has promoted the establishment and development of local 

self-regulation associations for industry, which has strengthened the collective 

competence of al'I players in the industry. 

Case 15: Xianyang City of Shaanxi Province, one of the replication areas of the project, 
has 1, 195 enterprises engaged in the production of building materials. They contributed a 
total of 4. 65 billion yuan to gross industrial output value every year and turned over 115. 6 
million yuan of profits and taxes to the state, The building material industry has grown into a 
mainstay of local economy. However, as most of the equipment was obsolete and the 
bricks of quite a few enterprises were not up to standard, adding that those profit-driven 
building companies only care about price rather than product quality, the brick market was 
turned into a mess. A vicious cycle of the market was stirred by the disordering competition 
among brick companies who were trapped in price squeeze and could not afford to take 
technology reform to upgrade their product. In order to maintain market order and eliminate 
vicious competition, the project facilitated the formation of Xianyang industrial association 
of wall & roof materials and measures and agreement on self-regulation of brick 

, manufacturers were also devised. The founding of the association has unfolded a new 
stage for the wall 8 roof material industry of Xianyang. From then on, those wall material 
enterprises had their own organization, providing a strong base for common development. 
It also brought about significant impact on enterprises by upgrading the quality and 
technology content of their products, promoting frequent exchanges among enterprises 
and making them grow. stronger. The association has played a constructive role in the 
reform of energy efficient wall materials. Now that a great majority of the enterprises have 
broadened their mind and enjoyed benefits since they joined in the association, more and 
more brickyards followed suit. Before long the implications of Xianyang's practice led to the 
establishment of another self-regulation association for the brick industry of Shuangliu 
County, Chengdu, a replication area as well, The person in charge of Chengdu Sanli Shale 
Hollow Brick Co. , Ltd. , one of the replication enterprises, was even made vice chairman of 
the association. Since the association was set up, it has played a positive role in limiting 

disordering competition and establishing links between enterprises and the government. As 
the association knows weII of the national laws and policies, it will report illegal conduct to 
related department once found, which effectively curbs the abuse of land resources, 

In summary, the impact of the project on both pilot enterprises and replication 

enterprises is embodied in the following aspects, which is felt by their peers not 

involved in the project and even other businesses in local area. 

a ln the face of increasingly stringent environmental laws and 

regulations, actions are needed as soon as possible. Voluntary efforts 

in technology reform to reduce emissions and pollutants will not only 

yield environmental benefits but also gain broader scope of 
development for enterprises. 

a The project has helped enterprises to upgrade their production 

techniques while reduce production cost, presenting a larger profit 

margin. 

~ It is a profitable attempt in solving financial problems for 

small-to-medium enterprises through diversified channels for fund 

raising and commercial investment in energy conservation. 
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~ Enterprises have showed more interest in the technology reform, 

which promoted the development, application and dissemination of 

energy efficient technologies. 

~ Enterprises have experienced a rise in their marketing ability, technical 

strength, management skills and innovative capability, which uplifted 

their comprehensive competence in the market. 

~ The position of government and enterprises are defined. Governments 

serve to remove policy barriers for enterprises. 

~ The project has promoted the development of local industries and the 

self-regulation associations for industries. 

3. 3 Impact on Government Regulation 

Although the four industries involved in the project were market based, they 

still felt the strong influence of government regulation and policy. In a sense, 
the direction of government regulation determined part of the development of 

these industries. During the evaluation process, the team found that the 

project's influence on government regulation could make a difference to 

market, as shown in the following aspects: 

3. 3. 1 Promoting the implementation and perfection of existing energy 
saving policies 

The project efforts in the brick industry has pushed forward the campaign to 

prohibit the production and use of solid clay bricks and promoted the use of 

hollow bricks, 

Case 16: The project has helped enterprises in Xi'an and Xianyang to tackle the technical 
problem of producing hollow bricks and abandoning solid bricks. lt also provided some 
funds to support product transformation in local industry, The'pilot enterprise, Liucun 
Village Brickyard of Baqiao, Xi'an now only produces circular pored hollow brick and has 
raised the void ratio from 25'/0 to 33'/o. The brickyard did its bit for the promotion of 
rectangular pored bricks through its volunteer efforts to make experiment on it. Another 
replication enterprise, Shenwei Wall Material Plant, has also increased its void ratio from 
22/o to 25'/0 since it participated in the project. 

3. 3. 2 Response to government initiative on technology reform 

The success in residual heat power generation has increased the benefit of 

dry-process rotary kiln technology, which lured companies to take the initiative 

in turning from shaft kiln to rotary kiln. The technology secured the efforts of 

Zhejiang Province to shut down all shaft kilns by the end of 2007. 

3. 3. 3 Setting a good example for government regulation on industries 

Zhejiang Shenhe Company's success in the first five-stage cyclone preheater 

project of residual heat power generation in new dry cement line has 

strengthened the resolve of Zhejiang Province to unveil the policy that prohibits 
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the approval of exhaust-heat power project. The triumph is taken as a model 

for other provinces and cities across the country to develop related policies. 

The success of pilot project in coking industry has made clean coke oven 

technology a National Project of Two Highs and One New (high-level 

technology, high added-value and new materials). Shanxi Provincial 

Government (a key province producing coke) decided to encourage more 

coking enterprises to use such coke oven and adopt the residual heat power 

generation technology. 

3. 3. 4 A change of government regulation on enterprises and market from 

mandatory planning to guidance 

The local governments in the pilot areas have acquired deeper understanding 

of its role in market regulation. Their instruction on enterprises has gradually 

changed from mandate to guidance. Voluntary Agreement on energy efficiency 

is a typical example of government efforts in promoting enterprises to conserve 

energy on their initiative. 

3. 3. 5 Changing the investment idea and behavior of government 

The local governments have found out a viable channel to achieve their policy 

goals with limited investment through the successful implementation of the 

project. That is to follow the proven experience of the project. Instead of 

making direct investment in enterprises, government can invest in the 

incremental costs that enterprises are reluctant to cover in order to avoid risks. 

This little money will lure big investment to bolster the operation of many 

technology reforms. Local governments have started to try the investment 

practice. For example, Shenhe Cement Co. and Nanjing Moling Foundry have 

both gained special government fund for technical innovation. 

3. 3. 6 Further the relationship between governments and enterprises 

The project has furthered relationship between governments and enterprises. 

Local governments have provided a sound policy environment for the 

development of pilot enterprises and replication enterprises based on the 

mechanism of LPIC which serve as a platform to help enterprises overcome 

practical difficulties. The mechanism has further enhanced mutual trust 

between governments and enterprises. Placing much confidence in the 

government, enterprises are willing to take the initiative to cooperate with 

government in policy implementation and administration. On the other hand, 

governments come to know better how to play its role in real work, hence 

improving its service quality for enterprises. 

3. 4 Impact on Market Equilibrium 

The impact of the project on both product and technology users and product 
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suppliers have changed the demand curve and supply curve, which have an 

influence on the market. 

3. 4. 1 Promoting the adjustment of market structure 

ile the equilibrium point moves, both 
sumer surplus and producer surplus 

rease. For the society as a whole the well 

ing has improved. 

Accordingly, the equilibrium 
point also changes. 
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The product suppliers see the 
production cost decrease, 
which has made a change to 
the supply demand. 

Product and 
technology users may 
grow more preferable 
to energy saving 
products 
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Figure 3, 6 impact on Market Equilibrium 

As shown in Figure 3. 6, product and technology users may grow more 

preferable to energy saving products either because of increased income or 

awareness of energy conservation, or other factors such as a drop in price 

compared with similar products. This will lead to a growing demand for energy 

saving products, technology and equipment. 

In the meanwhile, the product suppliers see the production cost decrease as a 
result of their investment in energy efficiency projects, which has made a 

change to the supply demand. 

Accordingly, the equilibrium point also changes. At the equilibrium point, the 

price of energy products is probably the same with the old one or even lower, 

but the output rises in the new market. 

While the equilibrium point moves, the market structure is undergoing an 

adjustment. Both consumer surplus and producer surplus increase. For the 

society as a whole the well being has improved, This displacement represents 

Pareto improvement. 'That means, when suppliers have paid more attention to 

energy conservation, the overall social well-being increases. Under this 

scenario, the market share of energy saving products and equipment and 

those made with energy efficient techniques will expand. 

The evaluation team believes the project has stimulated market demand for 



energy saving products and equipment as well as products made with energy 

efficient techniques. Energy saving products will be more popular for they 

enjoy price advantage thanks to cost cutting. Now that energy conserving 

enterprises have fostered good image among consumers, the sales of their 

products go up, which will drive more enterprises to jump on the bandwagon. 

The sales of energy saving equipment also pick up. For example, by supporting 

the transfer from shaft kiln process to rotary kiln process and application of 

waste heat power generation technology", the market demand for low grade 

cement is decreasing and the project promoted technical upgrading in cement 

sub-sector and accelerated upgrade of cement product. 

3. 4. 2 Facilitating a new market 

What the project has achieved is reflected not only in the widespread 

application of energy conservation and emission reduction technologies in 

certain industry but also in the emergence and maturity of relevant market. For 

instance, the success of low temperature residual heat power generation 

project in the cement industry has fostered the commercialization process of 

domestic residual heat boilers. 

4. Conclusion and further recommendations 

4. 1 Conclusion 

The evaluation of the market impact of the project draws the following 

conclusion: aiming at promoting energy conservation and emission reduction 

among TVEs in four industries, the project team has done extensive work to 

remove market barriers and foster the development of TVEs. Their profitable 

exploration has produced fruitful results with large scale extension. Some 
useful adjustments are made combining recent economic development, 

making great contributions to the building af new socialist countryside, 

(1) The project exceeds the set targets of energy conservation and emission 

reduction. This helps the participating enterprises to substantially improve their 

environmental performance and bring about prominent environmental benefits. 

(2) The project has cleared market barriers to the development of TVEs, which 

enhances their competence and changed their profit-making modes and 

management concepts, and shifts the extensive operation mode featured by 

small profits but quick returns into the sustainable one that seeks the profits 

from good management and technological innovation. The project secures the 

smooth operation of the Eleventh Five-Year Plan claiming 20'lo cut of energy 

" Shaft kiln normally produces P. 325/425 cement, while rotary kiln can produces P. 435/535 cement or 
even higher grade products, 

29 



consumption and enriches the connotation of a new path to industrialization. 

(3) The project has raised the environmental awareness of the vast majority of 
producers and consumers and facilitated the building of an 

environment-friendly and resource saving society. 

(4} The project has boosted the maturity and development of advanced 

technologies in the four industries and promoted innovation of domestic 

technology patent, which laid a foundation for future development. 

(5) The project is conducive to the upgrade and restructuring of the four 

industries and is consistent with national policy on intervention. It has set a 
good example for government intervention by expanding the market share and 

competitiveness of energy saving products and equipment, reducing energy 

consumption and alleviating their pollution to the environment. 

4. 2 Further recommendations 

(1) Grasping the opportunity of building new socialist countryside and further 

promoting the achievements of the project 

Although the market effect of the project has just shown up, a great deal 

remained to be done, for there is time lag for the effect to fully take hold and 

the promotion of project results is still in an early stage. The evaluation team 

suggests extending the implementation period to ensure the promotion of 

project results can be accomplished. Further more, given the great need for 

infrastructure construction and urbanization in the drive of building a new 

socialist countryside, it is proposed that the project be furthered based on 

present achievements. Efforts are needed in two areas, energy conservation in 

the production of building materials and the production of energy saving 

building materials. Support of state government and local governments is 

desired in the new socialist countryside drive. Efforts are needed to explore the 

possibility of extending the GEF project and establishing new GEF projects in 

related areas. 

(2) It is suggested that the stakeholders of the project, especially 

governments at all levels, financial institutions and TVEs, should probe and 

develop new funding channels to sustain the project achievements. 

Qn the one hand, we should review the project and communicate with quarters 

concerned in order to channel domestic funds to support TVEs' technology 

reform. Partnership with China Water Group lnc. reveals some professional 

investment institutions are quite interested in those energy efficient 

technologies not only generating good economic returns but also conforming 

to the direction of national policies. These technologies both solve practical 

problems for enterprises and promise great market potential. More attempts in 
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areas with common interest are needed. 

On the other hand, CDM should be incorporated into the promotion of project 

achievements and more channels be explored to support enterprises 

financially and technologically. The four industries covered in the project are all 

energy intensive, which are possible areas for CDM investment. If CDM can be 

introduced, TVEs will be presented with more financial and technical support 

for further development and technology innovation. 



Annexes 
Annex I Questionnarie on the Awareness of Energy Conservation 

This questionnaire aims to evaluate the impact of the TVE project on the 
awareness of energy conservation. The answers will be taken as the basis for 
overall assessment of the project. Please fill out faithfully. Your cooperation is 
very much appreciated! 

1, You are 

A. LPIC officials B. Local government officials C. Managers of project 
participated enterprises D. Workers of project participated enterprises 
E. Worker of other relevant industries F. Other (please fill in ) 

2, How long have you took part in the TVE project 
A. less than 1 year B. 1-3 year C. 3-5year 

D. 5-9year E. more than 9 year F. never 

3, Suppose you are a manager of a TVE. Will you invest in energy 
efficiency project? Please score your investment intention before and 
after the project was carried out. 0 means not interest at all and 10 
means a strong interest in it. 

investment intention before 2000: 
0 1 2 3 4 5 6 7 8 9 10 
Current investment intention: 

0 1 2 3 4 5 6 7 8 9 10 
4. If you scored above 5, what are the factors attract you? Please list the 

major factors. 

5, 

6, 

7, 

8, 

If you have more interest in the investment, how much do you think the 
project contributes to your enthusiasm for the energy efficiency project? 
Please score its contribution. 0 means that the project has no 
contribution and 10 means the contribution is great. 

0 1 2 3 4 5 6 7 8 9 10 
How much do you think the project help you learn more about the 
energy efficient technologies, techniques and policies in the industry? 
Please score its contribution in this aspect. 0 means that the project has 
no contribution and 10 means the contribution is great. 
0 1 2 3 4 5 6 7 8 9 10 
Do you think the project has raised your awareness in energy 
conservation? Please score its contribution to awareness improvement. 
0 means that the project has no contribution and 10 means the 
contribution is great. 
0 1 2 3 4 5 6 7 8 9 10 
Will you choose energy saving equipment and electric appliances 
voluntarily in the future? 

A. Only when the benefit of energy saving exceeds cost 
B. Will choose so long as the price is acceptable 
C. Not care about energy saving in particular 
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Annex2 UNDP seven care kinds of indicators 
Seven Core Project Level 
Indicators 

Project Level Examples (for Direct Project Results) 

1, Energy 
production or 
savings and 
installed 
capacities 

2. Technology 
cost 
tra'ecto ries 

The electric capacity or 
capacity savings of the 
measures installed; the 
energy production or 
energy savings of 
measures installed; 
and/or the number of 
technologies/measures 
sold, financed, or 
directly installed 
through the project 

The costs of measures 
directly installed 
throu h the ro'ect 

1-1 Annual or cumulative energy savings (e. g. , MWh, or tce) 
from energy efficiency investments in industry (TVE sectors), 
either by TVEs or by energy service companies 
1-2 Electric power capacity (MW) or energy consumption (e. g. , 
coal or coke) reduced through energy efficiency investments 
1-3 Amount of CO& emission reduced, by enterprise, by 
sub-sector etc, 
1-4 Reduced consumption of energy (electric power, coal, coke 
etc. ) per unit of output product (i. e„energy efficiency gain in 

percentage); 
1-5 Number (percent) of EE measures installed 
1-6 Number of EE projects (pilot and replication etc, ) 
im lemented and evaluated 
2-1 Rates of return achieved from energy efficiency investments 
in industry 
2-2 Costs of conserved ener e, „cents/kWh, cents/tce 

3, Business Number of businesses 
and supporting supported and number 
services of personnel receiving 
development training 

3-1 Number of operating energy service companies or other 
similar companies like the Hongyuan Company offering efficiency 
improvement equipment or services in target market 
3-2 Number of EE feasibility studies and EE proposals 
3-3 Information network (clearinghouse; newsletters, Internet 
website, and conferences/workshops) developed 
3-4 Dissemination of results of EE projects 
3-5 Number of demonstration sub-projects of EE measures; 
[broken out by sector; includes monitoring and verification] 
3-6 Number of energy audits (in particular facilities, or by sector) 
3-7 Guidelines on identifying and developing EE projects 
3-8 Number (percent) of EE measures manufactured by 
in-country manufacturers 
3-9 Manufacturer investments inl roduction of EE e ui ment 

4. Financing 
availability and 
mechanisms 

Subproject financing 
committed or 
dispersed 

4-1 Number and dollar volume of ongoing and completed EE 
sub-project transactions using financing (e. g. , amounts 
borrowed, broken out by sector) 
4-2 Number and dollar volume of ongoing and completed EE 
sub-projects (total installed costs, broken out by sector) 
4-3 Number of innovative financial and contracting mechanisms 
such as the RCF (packages) [broken out by sector] 
4-4 Market acceptance of innovative financial and contracting 
mechanisms such as the RCF (packages) [broken out by 
sector] 
4-5 Number of commercial financial institutions participating in 

EE sub-projects 
4-6 Pipeline of EE (portfolios of) sub-projects ready for 
implementation and financing by commercial parties 
4-7 Revolving fund to support financing of incremental 
investment costs 
4-8 Number and type of financial incentives offered [broken out 
by sector] 
4-9 Amount of financing leveraged [broken out by sector] 
4-10 Number of rants issued broken out b sector 
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5, Policy 
development 

6. Awareness 
and 
understanding 
of technologies 

T. Energy 
consumption, 
fuel-use 
patterns and 
shares, and 
impacts on end 
users 

Agencies created or 
policies developed as 
a direct result of project 
activity 

Number of participants 
with increased 
awareness and 
understanding, by type 
of participant, such as 
energy end users, 
energy-related 
businesses, and NGOs 

For directly supported 
project beneficiaries 

5-1 Existence and evolution of regulatory/contracting 
frameworks that support energy conservation at enterprise level 
and support energy service companies (i. e. , supporting policies 
in sub-sectors) 
5-2 Existence and evolution of policies creating incentives for 
TVE industry to improve energy efficiency 
5-3 Application of Voluntary Agreements 
5-4 Support offices, such as the PMO, PIC and LPICs, created 
to coordinate and support institutional and capacity-building 
activities in EE 
5-5 Offices established for identifying EE opportunities in 

operations and developing and implementing programmes for 
EE 
5-6 Number of training programmes for Government and TVE 
staff, experts, industry personnel, energy managers, and 
ESCOs 
5-T Strengthened institutional capabilities (including information 
management, evaluation, and dissemination) of organizations 
promoting EE 
5-8 Energy auditing instituted as a regular activity 
5-9 Model energy policy and guidelines 
5-10 Legal, financial, institutional, and regulatory policies and 
PIC/LPIC action plans instituted to ensure large-scale, 
sustainable financin of EE investments in TVEs 
6-1 Awareness within TVE industry of the benefits of EE 
investments and of potential contracting approaches with 

energy service companies or companies like the Hongyuan 
(i. e. , performance contracting) 
6-2 Awareness and capability of energy service companies or 
companies like the Hongyuan to make or facilitate profitable 
investments in TVE industry and sustain a profitable business 
6-3 Level of awareness and understanding of EE technologies, 
processes, services, and/or actions [broken out by sector] 
6-4 Awareness of business opportunities in EE field 
6-5 Public acce tance of EE measures 
7-1 Energy intensities of the four particular industrial 
sub-sectors, compared with past years and baseline projections 
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Evaluation Methodo/ogies 

1. 1 Evaluation Approaches 

Due to the complexity of China's economic growth, the following principles and 

approaches are applied iri evaluating the impacts of the project on social development. 

(l) To integrate with the actual social and economic environment and economic 

growth periods of local areas; 

(2) To combine qualitative analysis with quantitative analysis: on the one hand, to 

secure related qualitative information through discussions with experts arid heads 

of enterprises and visits; on the other hand, to acquire basic data through 

questionnaire; 

(3) To conduct moderate comparative studies, including horizontal comparison and 

vertical comparison. 

1. 2 Identification of Evaluation Indicators 

Since it is the evaluation of a single project on the social development, and the final 

impacts on society after the project is completed is the concerted result of the project 
and the macro social environment, so the key point of the evaluation is to identify the 

social impacts that are imposed simply by this project. 

On the other hand, social impact itself is reflected in qualitative aspects and subjective 

feelings, such as people's subjective consciousness, as well as their behaviors, living 

conditions, and working environment that are ruled by such consciousness. Therefore, 

only certain qualitative descriptions and much fewer data are available through 

questionnaire and interviews. 

The following several indicators are mainly identified in the evaluation process: 

(I) Public awareness on environmental protection, which refers to the awareness of 
workers and heads of enterprises on energy saving and environmental protection, 

as well as their influence in work and daiity life. 

(2) Employment, which means the surplus labor force already added while 

implementing the project as well as the adding possibility; income and poverty, 

i. e, , to what extent the project has improved the workers' income and alleviated 

local poverty problem. 



(3) Working environment, that is, how the project has improved the working 

conditions and how it influenced workers' health. 

(4) Public health and the environment, which indicates that improvement of public 

health after the implementation of this project and the alleviation of environmental 

pollution. 

(5) Use of land resources, which is targeted at the land used for brick industry to dry 

bricks in the sun as well as the changes in the use ofbricks. 

(6) Disadvantaged group, social welfare and social security, which refers to the 

situation of women workers and disabled workers, as well as the development of 
social welfare after the project is implemented. 

Please refer to Table 1 for the indicators for and elaborations on the social impact 

evaluation, 



Indicators Linkage 

with the 

seven 

core 

Particular 

Corresponding UNDP 

indicator (referring to 

the seven core 

ndicator indicators listed in 

'ublic awareness on enviroiunental 

protection 

wareness of local farmers on environmental protection before th 

roject is implemented 

verage education level of workers 

roportion of rural workers 

ajor training channels of the project 

of UNDP sheet 2) 

Changes 

iployment 

id income 

5. Public 

ealth and 

vironment 

. Women, 

social 

elfare and 

social 

security 

Employment 

Income 

Working environment 

Environment and 

public health 

Use of land resources 

Women 

Social welfare and 

social security 

nfluence of the training program 

overage of the training program 

uinber of ordinary workers in enterprises 

ctual number of workers in the added posts after the project i 

'mplemented 

er capita monthly income of ordinary workers in the enterprises befor 

e project is implemented (yuan) 

ncrease in the per capita annual income of ordinary workers in th 

nterprises after the project is implemented (yuan) 

er capita annual income of local areas before the project i 

mplemented in 2000 (yuan) 

er capita annual income of local areas after the project is implemente 

in 200S (yuan) 

hether or not the working environment has changed since th 

echnological reform for energy saving 

ndications of changed working environment 

hether or not public health has improved after the project i 

implemented 

ypes of pollutants with reduced emissions 

ount of pollutant emissions prior to the project (ton/year) 

mount of pollutant emissions after the project is implemente 

(ton/year) 

ea of the land used for drying the bricks before the project i 

'mpleinented 

ea of the land used for drying the bricks after the project i 

mplemented 

utput of bricks per cubic meter earth before the project is implemented 

utput of bricks per cubic meter earth after the project is implemented 

hether or not there are women workers before the project i 

'mpleinented 

f there is any added post for women workers after the project i 

'mplemented 

ajor types of jobs for women workers 

ypes of jobs possibly added for women workers 

hether or not it has increased the job opportunities of disabled persons 

opularization of the three kinds of insurances (endowinent insurance, 

uneinployment insurance and medical insurance) for enterprise workers 

opularization of the three kinds of insurances (endowinent insurance 

he seven core indicators of UNDP 

re not clearly related to the 

valuation of social impacts, On 

e basis of the six kinds of 

dicators used in TOR on 

valuation of social development 

and gender, we have developed the 

indicators as described on the lefl 

olumn in this section: 

1) number of affected persons (the 

gross number and the proportion of 

benefited group) 

2) changes in the use of energy 

(such as reductions in the use of 

coal oil and timber) 

3) Possible changes in livelihood 

and incoine, including other social 

parameters (such as the increase or 

reduction of household income, 

rise of job opportunities for 

women, etc. ) 

4) To what degree the persons 

directly benefited from this project 

and those indirectly affected by it 

accept or satisfy with those benefits 

5) The relationship between this 

project and the national poverty 

relief program 

6) Expected impacts on poor 

people (e. g. , increasing the transfer 

payment of the society on medical 

services and education, and 

improving the in&astructure) 



Table l. Indicators for and Elaborations on Social Impact Evaluation 

2. Analyzing the Evaluation of Impacts on Social Development 

2. 1 Public Awareness in Environmental Protection 

As the rural areas are relatively underdeveloped, and rural residents enjoy lower 

education level, the awareness of environmental protection is yet to be disseminated 

in rural areas, Therefore, most of the people in areas where the surveyed enterprises 

are located have insufficient understandings about the significance of environmental 

protection before the project is carried out. 

The proportion of farm workers is very large in surveyed pilot enterprises and 

replication enterprises, mostly above 80'/o, and those workers have received primary 

or secondary education on average. During the technological reform, not only 

managerial staff but also ordinary workers are trained in a variety of means and to 

varied degrees In addition to the training programs and excursions that are organized 

under this project, there are TV programs on the exclusive interview of pilot 

enterprises. The TV programs are shown in Phoenix Satellite TV and other media, 

which has expanded the scope of publicity and the influence of this project. As shown 

in Table 2, part of the training programs are provided by Project Office and LPIC, and 

part of them are the initiatives of the enterprises when they look for referential 

information, consult the experts and exchange information with each other. The 

training programs include not only technical briefings and trainings, but also publicity 

of environmental protection and energy-saving concepts, This has increased the 

understandings and deepened the concerns of enterprise workers on environmental 

quality, and encouraged them to raise environmental awareness and sense of 
responsibility fpr environmental protection. Thanks to the training programs, 

managerial and ordinary staff in pilot and replication enterprises begins to save energy 

and reduce energy consumption in all production processes, employs energy efficient 

equipment, reduces waste of energy, and has exchanges with other enterprises in the 

same industry. We have learned from the interview that workers in Nanjing Moling 

Foundry enjoy seven trainings every year, and the training practice has become 

systematic. However, the comparison enterprise-Nanjing Yuhua Plant which is located 

in the same area but does not take part in the project, does not improve remarkably. 

By now, the Bureau of Mediinn and Small-sized Enterprises in Xinjin County, 

Sichuan Province has provided eight training programs for the replication enterprises, 

and 240 people from 15 enterprises have received the trainings. Xinjin Yongxing 

Shale Brick Plant of Sichuan Province has not only improved the production 

technology and increased the energy efficiency, but also changed incandescent 



burners into energy e%cient lights and cut down the energy consumption in the 

non-production sector. With frequent training programs and publicities in a large 

scope, workers will enhance their awareness of energy-saving and enviromnental 

protection, and improve their professional skills. The influence of this project has 

extended from the decision-making of the operators and the production of ordinary 

workers to their daily life. Such awareness will be spread to the trainees' relatives and 

friends, and all this will promote the development of the awareness of local residents 

on environmental protection and energy saving. 

Table 2. Training Received by Workers in Surveyed Enterprises 

Sectors Titles of the 

enterprises 

Average 

educatio 

received 

by the 

staff 

Proportion of 

farm workers 

among the 

workers with 

secondary-level 

titles 

Whether or 

not there are 

training 

programs on 

technical 

reform while 

this project 

is carried out 

Major training 

channels 

Sphere of 

influence 

imposed by 

those trainings 

on respondents 

Cement Yingde 

Baoj iang 

Cement Co. 

Junior 

middle 

Ltd. , school 

Guangdong 

80% 

Yes Gathering 

information 

Leaders' 

decision-making 

independently; and staff's work 

other training 

programs 

Shenhe 

Cement Co. 
Junior 

middle 

school 

95% 

Yes Provided b Leaders' 

LPIC; Gathering decision-making 

information and staff's work 

independently; 

other training 

programs 

Coking 

Metal 

casting 

Gaoping 

Xinggao 

Coking Co. 

Ltd, , Shanxi 

Senior 

rniddle 

school 

Nanjing 

Moling 

Foundry 

Factory 
Junior 

middle 

school 

65% 

95% 

Yes 

Yes 

Gathering 

tnformatton 

independently; 

other tneans o 

trainings 

Provided b 

LPIC; trainings 

&om Tsinghua 

University and 

Southeastern 

decision-making, 

staff's work, and 

the behaviors o 

the public 

University; 

gathering 

Leader' s 

decision-making 

and the 

behaviors of the 

public 

Leaders' 

pMmary 

' Unless otherwise indicated, tlf%8tIQQ and conclusions derive from the surveys and interviews of local areas. 



information 

independently 

Nanjing Jiali 

Metal 

Products Co. , 

Ltd. 

Nanjing Yuhua 

Plant 

(comparison 

enterprise) 

Junior 

middle 

school 

Junior 

middle 

school 

80oro 

80% 

Yes Project OIIice, 

Southeastern 

University, and 

exchanges 

through industrial 

associations 

Leaders' 

decision-making 

and staff's work 

Bricks Liucun Village 

Hollow Brick 

Plant in 

Baqiao 

District, Xi'an 

City 

Junior 

middle 

school 

98% 

Leaders' Yes Provided b 

LPIC; Gathering 

information 

independently; 

other training 

programs 

decision-making, 

the behaviors o 

the public and 

staA's work 

Zhouling New 

Building 

Materials Co. 

Ltd. , Xianyang 

City 

Junior 

middle 

school 

100% 

Yes Provided by 

I PIC; other 

training programs 

Leaders' 

decision-making, 

the behaviors o 

the public and 

staII's work 

2. 2 Impacts on Employment and Income 

2. 2. l Expanding the Employment 

China has 730 million workers, 480 million of whom are in rural areas, accounting for 

66% . Since the reform and opening up to the outside world, TVEs have experienced 

rapid development and contributed to allocating the surplus labor force in rural areas. 

By 2002, TVEs have absorbed 133 million such workers, which accounts for 27% of 
the rural labor force and 18% of all the labor force. With the development of TVEs, 
the ratio of labors in agricultural sector vs labors in non-agricultural sectors changes 

from 9. 3:0. 7 to 7, 3:2. 7, To develop TVEs is the effective approach to promote the 

transition of rural labor force from agricultural sector to non-agricultural sectors, from 

rural areas to cities, and from farmers to urban citizens. 

We can see from Table 3 that the proportion of farmer workers among the employees 

of the pilot enterprises is big, and more than 80% or even 100% of the employees in 

Zong Jinyao, Chen Jianguang, and Zhang Guoliang, Playing Important Role of TVEs in Employment, Economic 
Daily, June 3, 2003 



most of the pilot/replication enterprises are farmers. This vividly reflects the role of 
TVEs in transferring surplus labor force in rural areas, In the interviews, we have 

learned that with the technical reform and the increasing mechanization in the 

enterprises, workers needed in a single production line have dropped. However, due to 

the expanding production scales and the emergency of new jobs, there are more job 
opportunities available for farmers in all the enterprises. For example, Yingde 

Baojiang Cement Co. Ltd. of Guangdong Province has 108 more posts, half of the 

total staff. Nanjing Moling Foundry Factory added by l00 posts, taking up 16% of the 

total staff, However, the comparison enterprise-Nanjing Yuhua Plant has no changes 

in this regard. The project has greatly promoted the development of pilot enterprises 

themselves, and brought in more job opportunities for local farmers. 

Table 3. Basic Information on the Kmployees of Surveyed Enterprises 

Sectors 

Cement 

Coking 

Metal 

casting 

Brick 

Titles of the Enterprises 

Yingde Baojiang Cement Co. Ltd. , 

Guangdong Province 

Shenhe Cement Co. Ltd. 

Gaoping Xinggao Caking Co. Ltd. , 

Shanxi Province 

Nanjing Moling Foundry Factory 

Nanjing Jiali Metal Products Co. 

Ltd 

Nanjing Yuhua Plant (the 

Comparison Enterprise) 

Liucun Village Hollow Brick Plant 

of Baqiao District, Xi'an 

Zhouling New Building Materials 

Co. Ltd, Xianyang City 

Proportion of 
farmer workers 

among the 

employees 

80% 

95% 

65% 

95% 

80% 

80% 

98'/ 

100% 

Number of 

ordinary workers 

260 

652 

300 

680 

400 

95 

242 

200 

umber o 

added posts 

after the project 

is camed out 

108 

15 

100 

80 

2. 2. 2 Increasing the Inconle of Rural Residents 

Since the reform and opening up to the outside world, the growth in TVEs has 

contributed a lot to the increase of rural residents' income, In recent years, TVEs has 

slackened its development progress, restricting the growth in the income of rtual 

residents. In this project, pilot enterprises has raised the income of workers while 

making technical reforms, developing and expanding itself, thus contributing to the 

improvement of local residents' livelihood. 

Thanks to the increasingly mechanized production in the technical reform process, the 



annual average income of farmer workers in pilot TVEs has somewhat increased. This 

is mainly attributable to the increase of the profits due to reduced costs and upgraded 

quality of the products. As shown in Table 4, after the project is carried out, the 

surveyed TVEs increase the income of farmer workers in a larger extent. For example, 

the ordinary farmer workers in Shenhe Cement Co. Ltd. of Zhejiang Province earn 

13, 000 yuan/year on average, equal to the annual average wages of all the employees 

across this province and with an annual increase at over 10%. Workers in Liucun 

Village Hollow Brick Plant of Xi'an City work for 10 hours per day. They are paid 

1000-odd yuan/month by piece work. Since brick production is seasonal, the brick 

plant has to recruit new workers every year and rewards those who stay long enough. 

For example, a worker who has already earned 10, 000 yuan will get another 1, 000 for 

reward. The comparison between the per capita income of employees in surveyed 

TVEs and local farmers shows that before the project is introduced, the per capita 

income of workers in pilot TVEs is higher than that of local rural residents in the 

same period (see Table 5), and so is the income growth rate after the project is carried 

out. 

Table 4. Income of the Employees in Surveyed Enterprises 

Sectors 

Cement 

Coking 

Metal 

casting 

Brick 

Titles of the Enterprises 

Yingde Baojiang Cement Co. Ltd. , 

Guangdong Province 

Shenhe Cement Co. Ltd. 

Gaoping Xinggao Coking Co. Ltd. , 

Shanxi Province 

Nanjing Moling Foundry Factory 

Nanjing Jiali Metal Products Co. 

Ltd 

Nanjing Yuhua Plant (the 

Comparison Enterprise) 

Liucun Village Hollow Brick Plant 

of Baqiao District, Xi'an 

Zhouling New Building Materials 

Co. Ltd, Xianyang City 

Per capita monthly 

income of ordinary 

workers (yuan) 

1200 

1100 

1000 

1000 

1000-1500 

1200 

800-1300 

1000 

Increase m annual 

income after the project is 

carried out (yuan) 

2400 

1000 

200 

600 

900 

700 

800 

Table 5. Per capita Income of Farmers in Areas of Surveyed Enterprises before 
and after the Project is carried ont3 

Sources: Statistic Bulletin on Economic and Social Development of Xi 'an City, Statistic Bulletin on Economic and 
Social Development of lVanjing City, Staustic Bulletin on Economic and Social Development of Zitj eiang Province, 
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&cat areas 

Xi'an City 

Nanjing 

City 

Zhejiang 

Province 

Guangdong 

Province 

Shanxi 

Province 

Shaanxi 

Province 

Per capita net income of 
farmers in 2000 

(yuan/person) 

2344 

4062 

4254 

3654 

1906 

1444 

Per capita net income of 
farmers in 2000 

(yuan/person) 

3460 

6225 

6660 

3931 

2891 

2052 

Increase in net per 

capita income of 
farmers on an annual 

basts (yuan/person) 

223 

432 

481 

55 

197 

121 

2. 3 Environment and Use of Land Resources 

2. 3. 1 Improving the Working Environment 

Because of limited capital investtnent and backward managerial approaches and 

technical equipment, it is common for TVEs to have problems such as poor working 

environment and sanitary conditions, intensive work, insufHcient health guarantee, 

and high incidence of occupational diseases. 

Thanks to this project, in particular the updating of equipment and technical 

transformation, workers in the surveyed pilot TVEs and replication TVEs experience 

mitigated work intensity and improved working environment (in particular, reductions 

in soot and dust)(see Table 6). Take Nanjing Moling Foundry Plant as an example, 

workers of this plant used to wear face masks while in work, and poor sanitary 

conditions and fly ash damaged the workers' health greatly. After this project is 

introduced, the environment of the metal casting plant was improved, and there're no 

feelings of illness when people are in the workshop. 

Table 6. Changes in the Working Environment of the Surveyed Enterprises 

Sectors Titles of the Enterprises Changes in the 

working 

environment after 

If any, reflected in which aspects 

Statistic Bulletin on Economic and Social Development of Guangdong Province, Statistic Bulleti n on Economic 
and Social Development of Shaanxi Province 



Cement 

Coking 

Metal 

casting 

Brick 

Yingde Baojiang Cement Co, Ltd, , 

Guangdong Province 

Shenhe Cement Co. Ltd. 

Gaoping Xinggao Caking Co. Ltd. , 

Shanxi Province 

Nanjing Moling Foundry Factory 

Nanjing Jiali Metal Products Co. 

Ltd 

Nanjing Yuhua Plant (the 

Comparison Enterprise) 

Liucun Village Brick Plant of 

Baqiao District, Xi'an City 

Zhouling New Building Materials 

Co, Ltd, Xianyang City 

the technical reform 

on saving energy 

Big 

Big 

Big 

Big 

Big 

Big 

Big 

Comfortable and clean working 

environment, less dust, and 

decreased work intensity 

Reduced dust and soot, and 

improved sanitary conditions 

Reduced dust and soot, and 

improved sanitary conditions 

Reduced dust (including coal 

dust), improved sanitary 

conditions, and decreased work 

intensity 

Reduction in dust in the air 

Less dust and soot 

Decrease in black smoke 

2. 3. 2 Environmental Protection 

Bricks, cement, coking and metal casting are the four leading sectors among TVEs. 
Such sectors are characterized with high energy consumption and high pollution, and 

there is a sharp confiict between the development of the enterprises and the 

environment. Therefore, it is the first priority of TVEs to improve energy efficiency in 

these four sectors and reduce the emissions of pollutants in order to achieve 

sustainable development. 

Since the implementation of the project, pilot TVEs have discharged inuch fewer 

pollutants while cutting down energy consumption and GHG emissions. 

Gaoping Xinggao Coking Plant of Shanxi Province used to utilize modified 

mechanical coke oven. Since this coal-coking process can produce a large amount of 
toxic or hazardous substances like soot, Benzo(a)pyrene, Benzene-Soluble 

Organics(BSO), H2S, and SO2, and cost a lot for environmental treatment, the process 

is being phased out across the world, Due to severe air pollution around this plant, the 

incidence of respiratory diseases is very high among local residents, and for many 

years no one has passed the physical test for recruiting soldiers. As the leading local 

enterprise, Xinggao Coking Plant has undeniable liability for the environmental 

pollution in the local area because of its production activity and pollutant discharge. 

l2 



After the project is introduced, this plant replaced modified coke oven with clean and 

heat-recovery coke oven, This has not only reduced energy consumption and CO2 

emissions, but also mitigated the emissions of air poHutants, According to the field 

testing conducted by Shanxi Province Environmental Momtoring Station, the 

concentrations of SO2, fly ash, and Benzo(a)pyrene are 75, 8%, 43. 6%, and 

five-millionth that of the current national standards, By now since the project is 

introduced, respiratory diseases in the local area turned out to be better according to 

local residents. 

Nanjing Moling Fotmthy Factory improved such processes like smelting, sand 

making, molding, core making, cleansing, thermal treatment and processing. As a 

result, SO2 emissions fell by 9% than previously, fly ash was reduced by 8% and 

waste sand was down by 79% (see Figure 1). Prior to this project, soot emissions from 

cupola, drying oven, annealing oven, shakeout machine, and sand processing 

technology all failed to meet the standards. However, after the project is carried out 

with transformations of equipment, soot emissions come up to the national standards, 

14 
c~ i2 

i0 
W 

B 

6 
c'e 4 

0 

S02 Dust 

Type of polltauts 
Waste sand 

0 Before project 
0 After project 

Figure 1. Pollutant Krnissions of Nanjing Moling Foundry Plant before and after the Project 

is Introduced 

Liucun Village Brick Plant of Xi'an City, the pilot enterprise in brick industry, 

introduced technical reforms to the processing of raw materials, adobe making and 

baking processes. While increasing the energy eAiciency of unit output and shrinking 

CO2 emissions, the reform has also reduced the annual SO2 emissions from 7, 375 tons 

before the project was introduced to 59 tons after the project is carried out, a drop of 
99. 2% and a remarkable result in reducing SO2 emissions. 

The brick manufacturing enterprises in Xianyang City are mainly distributed in the 

outskirts, and they make the air pollutants in Xianyang City exceed the standards 

greatly. Xianyang is among the four cities publicized by State Environmental 

Protection Administration in 2003 as the cities with poorest air quality. In 2004, 
Xianyang city joined the project in the final phase and became one of the areas for 

Data sources: Testing Report on Clean and Heat-Recovery Coke Oven, Shanxi Province Environmental 
Monitoring Station, 2004. g 
' standards on Atr Pollutant Fmissions from Coal-Coktng Oven (GB 16171-1996), Grade II standards in Table 4 ' 

In this figure, the unit for SO2 and fly ash emissions is kg/t, and that for waste sand is ton/ton. 
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promoting technical reforms in brick industry with l4 enterprises involved. Since the 

project was introduced, air pollutants like SO2 have fallen dramatically in Xianyang 

City, and the air quality has tinned much better. 

In 2004, Yingde Baojiang Cement Co. Ltd. established the new-type dry rotary kiln 

production line that mainly banned blind coal to replace the original two vertical kiln 

production lines. Since the new production line is operated, not only energy 

consumption and GHG emissions have dropped significantly, but also major 

pollutants have been emitted much fewer (see Figure 2), In particular, SO2 emissions 

have fallen dramatically, only 40% of those prior to this project. The results of 
technical reform in Yingde Baojiang Cement Co. Ltd. can be used as a reference to 

reducing energy and pollutant emissions in similar SOq discharging enterprises of the 

two-controlled zones. 

300 
O 

v) 250 

60 

0 
Soot S02 

Type of pollutants 
Dust 

Q Hefore project 
0 After project 

Figure 2. Pollutant Emissions of Yingde Baojiang Cement Co. I. td. before and after the 

Project is Introduced 

It is obvious that the project has enabled pollutant emissions from pilot enterprises 

much fewer, alleviated the environmental pollution and damages in local areas, and 

improved the environmental quality. 

2. 3. 3 Use of Land Resources 

There's a sharp conflict between a large population and fewer land resources. Nearly 

10 million mu of arable land disappears every year because of soil and water erosion, 

and land used for construction and production purposes. However, up to 950, 000 mu 

of arable land is used up by solid clay brick on a yearly basis. In recent years, the 

Administrative Once of the State Council, ministries, and local governments have 

repeated their orders to phase out solid clay brick. 

The technology, which is promoted in brick industry to produce hollow bricks with 

alternative materials, cuts down the consumption of clay. Pilot TVEs in some of the 

local areas use an artificial approach to dry brick body. In this approach, the kilns are 
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more airproof, and the residue heat in them can be used to dry the brick. This practice 

has improved the energy efficiency, shortened the drying time, and also shrunk the 

area of land used to dry bricks. 

In terms of raw materials, Yongxing Shale Hollow Brick Plant of Sichuan Province 

uses local shale that is less plastic, with low water content and large rigidity, Such 

shale can produce high-quality bricks with void space more than 50/0, and thus 

directly control the damages to land resources from brick plants. Liucun Village of 
Baqiao District in Xi'an City and the replication enterprises for technical reform in 

the brick industry of Xianyang City use the raw materials mixed by industrial residues 

with clay to replace the former clay materials in making hollow bricks. This practice 

reduces the use of clay and also decreases the land used to stack industrial residues. 

The change from natural drying to artificial drying process also cuts down the area 

used for bricks in brick plants. 

2. 4 The Disadvantaged Group and Social Security System 

2. 4. 1 Raise the social status of women, and improve the welfare of 

disadvantaged group 

Women's social status is an indicator to assess the civilization of the social system. 

The emergence and expansion of TVEs may create more job opportunities for women 

to walk out of the family and get to work, so that women may have the chance to 

secure economic status on an equal footing. This plays a positive role in improving 

the social status of women in local areas, The evaluation reveals that working 

conditions are tough in pilot TVEs (such as in brick and metal casting sectors) with 

too much work, so the jobs have higher requirements for workers' physical conditions 

and are not suitable for women, however, according to the data (see Table 7), there're 

certain number of women working in pilot TVEs and they are engaged in technical 

and supporting jobs with little labor intensity, such as financing and accounting, 

logistics, testing, and computer control. Women workers accounts for 50'/0-60'/0 in the 

pilot TVEs in brick sector of Xi'an and Xianyang City. When we caine to visit the 

computer control room in Shenhe Cement Co. Ltd. of Zhejiang Province, we Found 

four technicians, including one women technician who was supervising the operating 

conditions of cement equipment by the computer. With the development of the 

enterprises, women workers will have more possible job opportunities. 

Table 7. Posts of Women Workers and Disabled Workers in 

Surveyed Enterprises 



Sectors Titles of the 

Enterprises 

If there Main work 

was any 

wotnen 

worker 

Whether 

or not 

women 

workers 

will 

increase 

after the 

project is 

carried out 

If so, possible 

added posts 

Whether or 

not posts for 

disabled 

persons will 

increase after 

the project is 

implemented 

Cement Yingde 8aojiang 

Cement Co. Ltd. , 

Guangdong 

Province 

Yes, but 

few 

Laboratory, 

logistics, and 

loadometer 

Yes Laboratory, 

logistics, 

loadometer, total 

step-down 

transformer station 

No 

Coking 

Metal 

casting 

Brick 

Shenhe Cement Co. 

Ltd. 

Gaoping Xinggao 

Coking Co, Ltd, , 

Shanxi Province 

Nanj ing Moling 

Foundry Factory 

Nanjing Jiali Metal 

Products Co. Ltd 

Nanjing Yuhua 

Plant (the 

Comparison 

Enterprise) 

Liucun Village 

Brick Plant of 

Baqiao District, 

Xi'an City 

Zhouling New 

Building Materials 

Co. Ltd, Xianyang 

City 

Yes, about Drivers 

30% 

Yes, about 

I/3 

Many, Semi-finishe 

about 

50-60% 

products, 

assistant 

work 

Many Semi-finishe 

products 

Maily Logistics, 

testing 

Yes, but Financing 

few 

Yes 

Yes 

Yes 

Possible 

Rarely 

Rarely 

Control room, etc, 

Cashiers, testing 

staff, technical 

staff in power 

plants 

Mechanical 

operation, 

computer control 

room 

Possible 

No 

Yes 

Possible 

Possible 

Possible 

With the deepening technical reform in enterprises, jobs are less intense and difficulty 

than before, At the same time, new jobs are created, which provides possible job 
opportunities for disables persons and plays a positive role in enabling the enterprises 
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to improve the social welfare of disadvantaged group and in safeguarding the social 

stability and unity. For example, Nanjing Moling Foundry Factory is a welfare 

enterprise which provides job opportunities for 196 disabled persons in rural areas. 

2. 4. 2 Promote the establishment of rural social security system 

The social security system in rtual areas is in a first-phase stage, and most of the rural 

residents have no access to endowment insurance, medical insurance, or 

unemployment insurance. We have found from the surveyed pilot TVEs that some of 
the enterprises in East China begin to purchase insurances more or less for their 

employees. This can drive other enterprises to make progress in this regard; and play 
an important role in promoting the establishment of social security system in rural 

areas. 

As shown in Table 8, the pilot TVEs in East China are better in providing social 

security for their employees. For example, workers in Shenhe Cement Co. Ltd. have 

endowment insurances, medical insurances, and unemployment insurances. Nanjing 

Moling Foundry Factory and Nanjing Jiali Metal Products Co. Ltd, have bought some 

insurance for their workers. However, Pilot TVEs in Western China need to improve 

the social security for their employees, because the employees there do not have any 

oF the medical, endowment or unemployment insurance. Among others, Liucun 

Village Hollow Brick Factory of Xi'an only buys commercial insurance for workers 

who are engaged in dangerous jobs. 

Table 8. Social Insurances of Employees in Surveyed Enterprises 

Sectors Titles of the Enterprises Whether the Whether the Whether the 

employees 

have medical 

employees 

have 

employees 

have 

insurance or 

not 

endowment unemployment 

insurance or insurance or 

Cement 

Coking 

Metal casting 

Brick 

Yingde Baojiang Cement Co. Ltd. , 

Guangdong Province 

Shenhe Cement Co. Ltd. 

Gaoping Xinggao Coking Co. Ltd. , 

Shanxi Province 

Nanjing Moling Foundry Factory 

Nanjing Jiali Metal Products Co. Ltd 

Nanjing Yuhua Plant (the Control 

Enterprise) 

Liucun Village Brick Plant of Baqiao 

District, Xi'an City 

Zhouling New Building Materials Co. 

Ltd, Xianyang City 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

not 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

not 

No 

Yes 

Yes 

No 

Yes 

No 
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3. Conclusions and Recommendations 

Pilot TVEs are all successful in carrying out the technical reforms for energy saving, 

and the social influence of the technical reforms far exceeds what is originally 

expected, resulting in far-reaching social impacts and more extensive social benefits. 

I, Apart from fostering the concepts of workers in pilot and replication TVEs 

on environmental protection and energy saving, and improving relevant 

technical capacity, the training program provided by this project also imposes 

strong impacts on the establishment and development of the environmental 

awareness of the public in local areas. 

2, The project helps the enterprises to find ways to save energy, reduce energy 

consumption, and improve the benefits. Besides, by promoting the 

development of pilot TVEs, the project also expands the employment of 
surplus labor force in local rural areas, increases the revenues of local rural 

residents, and enables the TVEs to play a more important ro]e in the 

urbanization process of local areas. 

3. While the technical reform is carried out, the project also helps improve the 

working conditions, promotes the improvement of local environmental 

quality and rational use of resources, helps pilot TVEs to release from the 

restraints of environmental protection, and has a far-reaching influence on 

pushing the TVEs to follow the path towards sustainable development. 

4. While the project is impleinented, surveyed enterprises create more jobs 
suitable for women and disabled people. This has a positive influence on 

raising women's the social status in local areas and is favorable for 

improving the welfare of disadvantaged groups and for safeguarding the 

stability and unity of local communities, 

5. During their development process, pilot TVEs begin to pay attention to the 

welfare and social security of their employees, and soine of the enterprises 

have popularized the three kinds of insurances (pension, medical and 

unemployment insurances). Such trends will gradually promote the 

establishment of social security system in rural areas. 

All in all, this project has provided a scientific approach for TVEs to improve their 

self-development capacity and to follow the path towards sustainable development. It 

is hoped that follow-up projects can better utilize the established network for mutual 

contacts, further spread the means of interactions among government, industrial 

associations and enterprises as in this project, so as to bring about more social 

benefits, 
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1. Background Information 

The Energy Conservation and GHG Emissions Reduction in Chinese Township and 

Village Enterprises — Phase II project (the TVE project) is a cooperation project 

targeting the four energy-intensive and heavily-polluting*sectors of brick-making, 

cement, metal casting and coking in the Chinese township and village enterprises 

(TVEs) under the joint efforts of Ministry of Agriculture (MOA), UNDP and GEF. 

With the practice of mechanism innovation and demonstrational programs, the aim of 
the TVE project is to promote the adoption of forefront and cost-effective energy 

conservation technologies in the above four sectors in a bid to reduce the energy 

consumption volume and reduce the GHG emissions of TVEs, eliininate the major 

market, policy, technology and financing obstacles in the production, sales and 

utilization of energy efficient technologies and products in these four industries and to 

enhance the county-level economic development and environmental betterment, The 

project is funded by GEF, organized and implemented by UNDP and executed by 

UNIDO and MOA. The implementation time period of the project is from June of 
2001 till December of 2001. 

This project is initiated against the backdrop that Chinese TVEs have contributed 

substantially to the fast economic growth and the elevation of social welfare of China 

during the past two decades or so, but their extensive production pattern and relatively 

backward production techniques have caused grave environmental problems to their 

localities and even the whole nation, 

The Phase II of the TVE project is to be completed by the end of 2006, the Task Force 

from the School of Environment & Natural Resources of Renmin University is 

entrusted to make the evaluation of the implementation situation of the project. This 

sub-report is the independent evaluation of the impact on macro-policy during the 

entire implementation of the TVE project as well as the tentative and necessary 

directional proposal on possible follow-up projects of the same kind in the future. 

2. Objective and Significance of the Evaluation 

The Phase II of the TVE project stretches over 6 years, and the initial designing of the 

project doesn't expect its direct promotion of the progress of related polices. However, 

during the implementation process of the project, the macro-economic policy scenario 

of China has undertaken prominent change as the central and local governments 

began to actively advocate the notions of scientific development outlook, the practice 

of circular economy, establishing a resource-saving and environmentally-friendly 

society. China has speeded up the pace of technological advancement, intensified 

management over energy conservation, stimulated economic restructuring and 



transformed the economic growth mode amid its efforts to fulfill the sustainable social 

and economic development. Against such a background, the evaluation of the impact 

of the design and implementation of the project on macro-policy as well as the 

evaluation of whether the project is conducive to getting over related policy obstacles 

can facilitate the thorough understanding o the significance of the project and the 

recognition of the achievements of the project in a right way, and is of great help for 

providing important experience to the design and implementation of future projects so 

as to guarantee clearer aims in the design of future projects, 

3. Methodology of the Evaluation 

With reference to the standard method of policy evaluation of UNDP and GEF, we 

first established the logic framework of the evaluation and then constructed the 

secondary index system suitable for the policy impact evaluation of the project. 

Finally, we made multiple case evaluation analysis by employing the method of case 

study coupled with a set index system based on the review of the evolvement of 
China's energy policies. 

3. 1 The Logic Framework of the Evaluation 

This report first reviews the changing process of the energy conservation policies of 
China over times; second, it analyzes the impact of related macro-policies on the TVE 

project; third, it elaborates the impact of the project on macro-policy according to the 

designing and the entire implementation process of the project, AAer that, the 

evaluator expounds some of the enlightenment of the implementation of the project, 
namely the best practices during the implementation process of the project as well as 

the defects of existing policies, laws and regulations in increasing energy efficiency 

among enterprises. Finally, the report puts forward some tentative proposals and 

viewpoints on the designing of future follow-up projects. 

The theoretical foundation of this evaluation report is the policy science theory. 

According to this theory, the period of policy is mainly divided into three stages of 
policy formulation, policy execution and policy feedback (see Figure 1). The policy 

maker defines the policy objectives based on the macro-situation and development 

targets and formulates the policy following the competition of various policy 
stakeholders. Then the policy executor executes the policy in line with the 

requirements of the policy as well as the actual local conditions. Finally, the evaluator 

incorporates the policy evaluation, policy monitoring and policy conclusion into the 

policy feedback stage. The effect of the implementation of the policy should be fed 

back to the policy formulator and policy executor as crucial bases for policy revision 

or laying down new policies as well as the improvement of policy execution pattern 

(e. g. the heightening of efforts in policy execution). 
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Figure l. Diagram of the Policy Period 

Here, the evaluator defines the impact of the project on macro-policy as well as its 

working mechanism from the establishment of the connection between micro projects 

and macro policies from the three aspects involved in the policy (namely the policy 

formulation, execution and feedback) based on the analysis of the impact on the 

stakeholders of the project (see Figure 2). 
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Figure 2 The Analysis Framework of the Project Impact on Macro-policy 

3. 2 The Index System of the Evaluation 

With reference to the index system, policy life cycle theory applied in policy 

evaluation of UNDP and GEF combing the specific situation of this project, we have 

set up the two-layered index system for the impact evaluation of this project on 

macro-policy (see Figure 3). This index system is mainly composed of two qualitative 

indices, i. e. the impact of the project on policy formulation and on policy 

materialization. The former mainly includes the impact on the formulation of national 

macro-policy, the iinpact on the formulation of related industrial policies and related 

standards, while the latter is to respectively evaluate the project impact on the 

materialization of existing environmental and energy policies (such as the 



enforcement of preferential policies and bans) and the application and promotion 

situation of Voluntary Agreement (VA). 
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Figure 3 The Index System of the Evaluation of the Project Impact on Policy 

3. 3 Specific Approaches for the Evaluation 

Regarding this specific project, the stakeholders relating to macro-policies can be 

classified as three types of governmental officials (including the members of PIC and 

LPIC), enterprises (demonstrational and promotional enterprises and enterprise 

associations) and experts from related science and technology research institutions. 

Based on the analysis and study of related literatures concerning this project 

combined with the four cases of the four sectors involved in the project as per their 

respective progress, we employ the approach of case study and the preset policy 
evaluation index system to conduct multiple case studies and explore the impact of 
the project on various stakeholders as well as the consequent impact on policy 

decision making, execution and feedback. Besides, in an effort to deepen the right 

understanding of this project and improve the objectiveness of the policy evaluation, 

we have launched on-the-site research of some demonstrational and promotional 

enterprises (including Nanjing Moling Foundry Corp. , Zhejiang Shenhe Cement Co. 

Ltd, Shaanxi Xi'an Baqiaoqu Liucun Hollow Brick Plant and Sichuan Xinjing 

Yongxing Shale Hollow Brick Co. Ltd. ) and held in-depth interviews with relevant 

stakeholders. 



4. China's Macro-policies on Energy and the Environment 

4. j Background of the Macro-economy 

Ever since late 1970's, the social and economic scenario of China has witnessed rapid 

and stable growth. During the period of 1978-2005, China's GDP grew at an average 

annual rate of 9, 73'/0, while at the same time, the consumption volume of primary 

energy surged from 520 million tons of coal equivalent in 1978 to 2. 22 billion tons of 
coal equivalent in 2005, Out of all the components of the primary energy consumption 

in China, coal has long been taking the predominant position. In 2005, coal takes up 

around 68. 7'/0 of the total consumption volume of primary energy while petroleum 

and gas combined account for 24/0. Such a fossil fuel based energy consumption 

structure forces China to face ever-worsening environmental problems along with its 

continuous blistering economic growth. At present, China is the largest country in the 

world in terms of SOq emissions and the second largest of CO2. 

The Chinese government has already realized that the current high economic growth 

rate is achieved at the cost of high input and consumption of energy and other 

resources and large-scale and severe environmental pollution, and such an extensive 

development mode is rather unsustainable. The economic development target of 
"GDP of 2000 quadrupling that of 2020", the social development target of building a 
well-off society in an all-round way and the human development target of realizing 

sustainable development set down in the Report of the 16'" National Congress of the 

Communist Party of China held in 2002 all pose grave chaHenges to the current 

ever-strained energy supply security and rather vulnerable ecological system in China. 

Along with the successive advocating of sustainable development, scientific 

development outlook, circular economy, the construction of resource-saving and 

environmentally-friendly society and harmonious society, it's not so hard for us to 

grasp the development trend of macro-policies of the Chinese government, i. e, we 

should stick to the guideline of paying equal attention to resource development and 

conservation while giving top priority to conservation, focus our work around the 

center of the fundamental transformation of economic growth mode and make 

improvement in resource efficiency our key task. 

4. 2 Review of Energy Conservation Policies 

China's energy conservation policies have experienced three major stages along with 

the ever-deepening economic and political structural reform during the 20-odd years 

ever since the practice of the reform and opening up policy: 



During the first stage, the Chinese government under planned economy has the 

absolute domination of energy conservation management work through administrative 

orders possibly overstepping its authority. At the early period of the reform and 

opening up policy in 1980's, the State Council has defined the guideline of "paying 

equal attention to development and conservation and giving priority to conservation in 

the near future" for guiding the energy works of China, After that, the system of 
Energy Conservation Work Meeting of the State Council was established to 

incorporate energy conservation into national economic planning, special fund was 

appropriated for energy conservation, and a string of incentive policies were laid 

down on taxation preference and low-interest loans. During this stage, the energy 

conservation policies were mainly released in the form of administrative orders such 

as the five energy conservation orders issued by the State Council on reducing fuel oil, 

saving electricity, saving petroleum and saving coal during the period of 1980-1982. 

During the second stage of the transitional period from planned economy to market 

economy, the government somewhat omitted or was devoid of its management 

authority over energy conservation. During this period, the Chinese government 

gradually stepped up the legislation on energy conservation policies as well as the 

formulation of energy conservation standards and energy conservation designing 

specifications, However, due to the cancellation of the then Ministry of Energy in 

1992, China has so far been in lack of an independent central governmental 

department to take charge of energy policy and management affairs. In this 

connection, the role of the central government had been weakened in energy 

conservation management during this stage, and the immature market mechanism 

cannot well exert its function in this field where market mechanism has never worked 

well previously either. 

During the third stage, the government is gradually restoring its just position with the 

initial establishment and gradual perfection of the market mechanism, and its 

predominant function in the energy conservation management system is progressively 

awakened. The government exerts little administrative interfdence in the specific 

ways and methods enterprises choose to launch their energy conservation promotion 

moves, while regarding related measures, it spontaneously advances the work from 

multiple layers of compulsory orders, incentive measures, consultation service 

provision and conclusion of agreements with enterprises. As for the contents of the 

management, the government focuses its attention mainly on the two "sources" of 
terminal energy-intensive equipment and designing specification and supports the 

implementation of energy conservation projects and the research, development and 

promotion and application of energy conservation related technologies through public 

budgeting, It also establishes the statistical index system, pays great attention to the 

collection and release of related data and information and properly handles the 

rudimental works on energy conservation. 

To sum up, the existing system of policies and laws has already built up a solid 



foundation for the energy conservation work in China to a certain extent. For instance, 

the Energy Conservation Law of the People s Republic of China having taken effect 

on January of 1998 has played a rather vital role in enhancing energy conservation 

across the whole society, improving energy efficiency and advancing economic 

development, while the Laiv of the Peoples Republic of China on the Promotion of 
Clean Production enacted in June of 2002 and taking effect in January of 2003 has 

offered a new mechanism for the work of energy conservation. By the end of 2002, 

China had already enacted 25 laws and regulations, 27 designing specifications and 

nearly 100 standards on energy conservation at the state level covering almost all 

social and economic activities including industries, agriculture, communications and 

transport and urban constructions, hence further offering real legal basis for the 

enforcement and materialization of various policies on energy conservation, 

Meanwhile, the Chinese government also enacted a series of planning and related 

decisions in succession to support the implementation of the state-level resource 

policies and strategies and to vigorously enhance the energy conservation work and 

improve energy efficiency. In November of 2004, the National Development and 

Reform Commission (NDRC) released its first Medium and Long-term Special Plan 

of Energy Conservation of China. In the Outline of National Plan for Medium to 

Long-term Scientific and Technological Development released by the State Council in 

February of 2006, energy conservation and consumption reduction as well as clean 

energy sources have already become the key points in future energy policy 

development in the medium and long-term. According to the Guidelines of the 11'" 

Five-Year Plan for National Economic and Social Development of China adopted at 

the beginning of 2006, the energy consumption per unit GDP of China is to be 

reduced around 20'/0 in the next five years, the first time that the central government 

includes energy consumption index into national development targets, What's more, 

the State Council also issued the Decision on Strengthening Energy Saving Tasks 

From the State Department in August of 2006 as part of the efforts to mobilize all 

social sectors to take actions in strengthening energy conservation, 

4. 3 Comments on Energy Conservation Policies 

After over 20 years' developinent progress, the energy conservation work of China 

has gained great achievements and contributed greatly to ensuring the continuous fast 

growth of national economy. The first achievement is the drastic drop in energy 

consumption volume per unit GDP, plummeting from 7. 89 tons of coal equivalent/ten 

thousand yuan in 1980 to 2. 86 tons of coal equivalent/ten thousand yuan in 2000. The 

second is the huge economic profits reaped in energy conservation. During the period 

of 1981-2000, an accumulated total amount of energy equaling 1. 145 billion tons of 
coal equivalent had been conserved or spared, equaling 1. 0825 trillion yuan (in the 

energy price of 1997). In addition, energy conservation has done very much good to 

the protection of eco-environment. In specific, the accumulated tota1 amount of 
energy that had been saved or spared during the period of 1981-2000 equals to the 



reduction of 722 million tons of carbon emissions. 

At the same time, we found that there are quite a number of obstacles in the current 

energy conservation management system, which has hindered the effective 

implementation of many energy conservation policies and measures. These obstacles 

mainly find their expressions in the following aspects: 

The first is the mindset of energy conservation. The concept of energy conservation in 

developed countries has already transformed from the practice of energy saving and 

reduction in early 1970's to cope with energy crisis to the targets of raising efficiency, 

decreasing pollution and improving living standards. However, in China, the concept 

of making ends meet and energy consumption reduction is still quite prevalent, 

The second is concerning the government on energy conservation management. The 

role of energy conservation manageinent organs has been apparently weakened in the 

reform of department restructuring within the Chinese government. 

The third is regarding related policies, laws and regulations. For example, the Energy 

Conservation Lavv of the Peoples Republic of China is not well enforced, lacking 

practical and fair energy efficiency standards. 

The fourth is supporting economic incentives. Ever since the fiscal system reform in 

1994, the incentive measures such as tax reduction and exemption and preferential 

loans performed on energy conservation projects and products have been remarkably 

lessened and even cancelled. 

The fiAh is technological advancement, The input on the research and development of 
energy conservation technologies is far from enough, the quality of energy 

conservation equipment is very poor, and some key technologies and equipment rely 

heavily on import. 

The sixth is concerning information services. There is large room of improvement in 

the work of public campaign activities and energy statistics in this regard. 

In a word, the energy conservation work of China still has many weak links presently 

and awaits the forming of a sound management system. The Chinese government 

should beef up its leading position in energy conservation, build up the mechanism 

and management system securing the top priority on the conservation and 

highly-efficient utilization of energy, pinpoint the target of energy conservation 

policies, lay down special economic incentive policies on energy conservation in line 

with the market economic rules and upgrade the efforts in drafting energy efficiency 

standard, energy conservation certification and related labeling systems. 

Under the current macro-economic background, this TVE project has tried its utmost 



to remove various policy obstacles during its implementation process via mechanism 

innovation and technological demonstration to ensure its smooth completion. Actually, 

various local governments have also intensified their efforts in implementing national 

policies, laws and regulations through the practice of the project, thus advancing the 

formulation, enforcement and implementation of local policies and regulations in 

conformity with basic guidelines and principles of the central government. 

5. Evaluation of Macro-policy Impact on the Project 

The macro economic and policy environment is the basis for the design and execution 

of the project. Generally speaking, the project must comply with existing policies, 

laws and regulations of various levels, which serves as the prerequisite for the smooth 

implementation and objective fulfillment of the project. Should the design of a project 
be inadaptable to or run counter to current policies, laws, regulations and rules, the 

implementation and the targets realization of the project will be ridden by variables or 

even become impossible since related policies are compulsory. In other words, 

state-level and local macro policies can exert direct and evident impact on the project. 

This TVE project on energy conservation and emission reduction conforms to the 

trend of national macro-policies and is in accordance with the package of notions 

including scientific development outlook, circular economy, clean production and the 

establishment of resource-saving and environmentally-friendly society presently 

being energetically advocated by the central goveriunent for the promotion of 
sustainable social and economic development, therefore, it has won the full support of 
both the central and local government as well as various demonstrational and 

promotional enterprises, which all guarantee the successful implementation of the 

project. 

6. Analysis of the Project Impact on Macro-policy 

Objectively speaking, the initial design of the project stipulates no requirements on 

the direct impact on macro-policy from the implementation of the project. However, 

we are quite certain that the implementation of the project has exerted a subtle 

influence on macro-policy to a certain level, which has more been felt from the 

positive impacts on macro-policies through the changes in the awareness or the 

decision-making behavior of various stakeholders. All the participants of the project, 
both enterprises and governments at various levels, have truly understood the 

economic and environmental benefits of energy conservation. What's more, by 

conducting great amount of on-the-site investigation, we have proven that the 

influence exerted by the implementation of this project is much greater on local 

macro-policies than that on the national macro-policies. 
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Since the visualization of the impact of project implementation on macro-policy is to 

be realized aAer a certain period of time, the results gained from the impact evaluation 

of the project on macro-policy conducted prior to the completion of the project will 

surely be inadequate. However, we still believe that the preliminary analysis made 

here would of help to further understand this issue in the future. 

We first hammer out the mechanism through which this project is exerting impact on 

macro-policy, and then conduct induction and analysis of the project impact on 

macro-policy from the three stages (formulation, execution and feedback) of the 

policy period involved in the project impact on macro-policy. 

One thing deserve our special attention is that the project impact on macro-policy is 

the outcome of the comprehensive operation of various impact mechanisms with quite 

a number of them being potential. To this end, it would be quite hard to say that the 

issuance of a certain policy or the intensified implementation of a certain policy is the 

result of the operation of a particular impact mechanism. 

6. 1 The impact Mechanism 

Judged from an objective perspective, the impact of a single project on macro-policy 

that can be observed within a rather short time period is very limited. Nevertheless, 

the stakeholders of this project that are also the subject of the project impact cover a 

wide range of social strata thanks to the designing of a sound implementation 
mechanism of this project, the establishment of the Policy Implementation Committee 

(PLC) both at the central and the local level, the diversification of the members of the 

PIC and the LPIC including both governmental officials and technical supporting 

organizations and industrial associations. In general, the stakeholders of the project 
found the connection point of their daily work and the project by participating in the 

implementation of the project and elevated their awareness of energy efficiency and 

environmental protection, thus enabling the project to play certain level of impact on 

macro-policy. In specific, the mechanism through which the project is exerting impact 

on macro-policy via its stakeholders is working through the following five aspects: 

policy reference, awareness improvement, interactive eAect, brand effect and the 

change in administrative work pattern, 

+ Policy reference 
The implementation of the project demonstrates to local governmental officials and 

entrepreneurs the interrelationship between the initiation of ener~ conservation and 

environmental protection activities as well as its considerable economic benefits in a 

direct way. Such a move has provided sound reference for local governmental 

of5cials in mapping out well-targeted energy eKciency improvement and 

environmental protection policies while accommodating for their specific local 

conditions. 



; Case 1. The Project Management Office (PMO) from MOA organized related personnel to 

initiate the first ever systematic nationwide survey over the. energy consumption situation of 

TVEs since 1984 in the four sectors. of cement, foundry, coking and brick. making as the 

leadup for. the launching of this TVE project, As a result, the survey has built up a solid. 

foundation for drafting the "Ten-Year" Plan on Ene~ Development of Township-Village 

Enterprises by the MOA. 

Case 2, The Xi'an Research and Design Institute of Wall k Roof Materials has already 

embarked on the formulation of the national energy efficiency standard for the brick making 

industry based on the substantial achievements made through the energy conservation 

technological transformation among the demonstrational and promotional enterprises in the 

brick making sector. 

Case 3. As one of the demonstrational enterprises of the Nanjing Moling Foundry Corp. has 

reaped sound benefits in the area of energy conservation and environmental protection, it has 

already become a real example in the eyes of local decision makers, What's more, the 

threshold of whether other enterprises can pay the same attention on energy conservation and 

environmental protection as it has done has already become one of the unwritten criteria in 

deciding whether they can enter the development zone. 

+ Awareness improvement 

The on-the-site survey has found that local policy makers and executors have 

undergone obvious change in their awareness with both recognizing the importance of 
energy conservation and environmental protection. This achievement should first be 

attributed to the central government's strong efforts in calling for the disseinination of 
such notions as scientific development outlook, circular economy and the 

establishment of a resource-saving and environmentally-friendly society. In particular, 

this project has translated all these notions into the real actions of energy conservation 

and emissions reduction against such a macro backdrop. 

+ Interactive effect 

Through the establishment of LPIC, the project is implemented based on the full 

exchange and interaction between governmental officials and entrepreneurs, which 

guarantees not only the project accommodating to the local conditions but also the 

active cooperation of enterprises. More importantly, it heightens the mutual trust and 

understanding between enterprises and the government. Besides, the exchange 

between local and central governmental of5cials among the implementation process 

of the project is also conducive to the spread of local successful experience across the 

whole country. Based on this, the entrepreneurs are able to participate in the policy 

making process, while governmental o%cials are also able to take the development of 
enterprises into consideration in laying down related policies, and the policies, 

therefore, are more readily to win support of enterprises. 

l2 



+ Brand effect 
Both the participating enterprises and governmental of5cials attach great importance 

to the project and think that the implementation of the project can facilitate the setup 

of sound environmental and social image of the enterprises and are also conducive to 

liA the image of their locality. Both the demonstrational and promotional enterprises 

highly value the badge issued by the PMO proving that the enterprise has participated 

in the GEP project executed by UNDP. Additionally, the participating enterprises of 
the project can always have priority in seeking support from related governmental 

departments and have the advantages of sound credit standing in the application for 

fund support from financial institutions. 

Case 4, During the implementation period of the TVE project, the land-leasing contract of one 

of the demonstrational enterprise of Xi'an Baqiao District Liucun Hollow Brick Plant expired. 

Since this project is a GEF project executed by the UNDP, the Baqiao District Government of 
Xi'an paid great attention to this issue and has released a special document to support the 

renewal of the land-leasing contract of the brick making enterprise for another ten-year period. 

+ Change in administrative work pattern 

During the implementation process of the project, various local governments have 

incorporated the work concerning this project into their daily administrative affairs 

and thus scaled up their governance capability. The project has also promoted local 

governments to focus their attention more on the provision of instruction on policy, 

laws and regulations during their work and worked hard to coordinate and tide over 

various obstacles encountered in policy execution and the development of enterprises 

based on the LPIC mechanism, With all these change in the administrative work 

pattern, the governance capability of local governments has been improved while the 

effect of administration has been noticeably perfected. 

6. 2 Project Impact on Policy Formulation 

The successful implementation of the project has built up the foundation for the 

formulation and development of energy conservation regulations both at the national 

and local level and brought about positive proinotion effect at the local level in 

particular. Combined with the related cases and evaluation index of the project, we 

have depicted the specific project impact on policy formulation as follows: 

Impact on the formulation of macro-policy 

One of the demonstrational enterprises of the project, Zhejiang Shenhe Cement Co. 

Ltd. made the success of power generation from cement kiln waste gas heat by 

employing the new dry process production technology (S-level cyclonic pre-heater) of 
low temperature waste heat power generation in rotary kiln in March of 2005, 

marking the first of its kind within Zhejiang Province and even the whole country, By 
this, Zhejiang Economic and Trade Commission has included this technology into its 

Guiding Catalogue of Electricity Conservation Technologies and Products for 
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Promotion in Zhejiang Province (Group 1) (released in July of 2005). In the same 

year, the Zhejiang Economic and Trade Commission issued related promotional 

preferential policies concerning this demonstrational technology like the exemption of 
power grid access fee and streamlined examination and approval procedures. The 

kfedium and L, ong-term Special Plan of Energy Conservation of China has also listed 

the low temperature waste heat power generation technology in its Recommended 

Technologies for Adoption in Key Energy Conservation Proj ects. 

Impact on the formulation of industrial policy 

The technique of clean heat recovery coke oven 8c waste heat power generation 

adopted by one of the demonstrational enterprises of the Shanxi Gaoping Xinggao 

Coal and Coke Group has yielded sound social, economic and environmental benefits, 

which has attracted high attention of the central government and related departments 

of Shanxi Province, Presently, the technique has been included in the National Project 

of Two Highs and One New (high-level technology, high added-value and new 

materials) and also in the key technologies for promotion in the coke industry by the 

Shanxi Provincial Government. 

Impact on the formulation of related energy efficiency standards 

Regarding the brick making industry, the successful application of the energy-saving 

three-centered arch kiln technology in the demonstrational and promotional 

enterprises has not only stimulated the development of energy-saving building 

materials in these regions and the prompt release of the policy regarding the ban over 

the use of solid brick, but also propelled the development of the National Standard of 
Kiln for Firing Brick and Tile (JC982-2005), 

6. 3 Project impact on Policy Execution 

During the impleinentation of the project, LPIC has played an instructive and 

coordination role, thus ensuring the support of local government to the technoloycal 

transformation of TVEs. This project has had the promotional effect on the 

implementation and enforcement of national and local macro-policies and boosted the 

initiatives of enterprises in energy conservation and energy consumption reduction as 

well as the materialization of environmental protection policies of local governments 

through the combination of energy conservation and environmental protection. 

Meanwhile, the project takes the initiative of ushering in the mecharusm of VA on 

energy conservation in TVEs, transforming the passive energy conservation behavior 

of enterprises under governmental administration to spontaneous energy conservation 

moves out of the motivation of fulfilling their corporate social responsibilities. In this 

way, innovation has been made in the administration pattern of the government, the 

environmental protection awareness of enterprises has also been elevated and the 

enthusiasm of enterprises in energy conservation has been mobilized. 



~ Impact on the materialization of environmental and energy policies 

The cement industry; the demonstrational enterprises have augmented the economic 

turnover of the new dry process production based rotary kiln with the successful 

application of the technology of low temperature waste heat power generation. The 

move has ignited the interest of enterprises to transform &om shaft kiln to rotary kiln, 

conducive to the realization of policy objective for the closedown of all shaft kilns by 

the end of 2007 within Zhejiang Province, 

The brick making industry: the accomplishment of the energy conservation 

technological transformation at the two demonstrational enterprises of Sichuan 

Xinjing Yongxing Shale Hollow Brick Making Co. Ltd, and Xi'an Baqiaoqu Liucun 

Hollow Brick Plant in Shaanxi Province as well as other sixty promotional enterprises 

engaged in the brick making industry has effectively upgraded the competitive edge 

of local products of Hollow Bricks in the market and stimulated the materialization of 
national and local policies on the ban of solid clay brick and the active initiation of 
related energy conservation works in the building industry. 

The foundry industry: the establishment of the Industrial Self-disciplined Association 

under the joint initiation of the demonstrational enterprise of Nanjing Moling Foundry 

Corp, and other local promotional enterprises has positively played an active role in 

coordinating the relationship between the industry and the government and 

materializing related national policies including the one of "collection first, abatement 

aIler" for the value-added tax on casting and forging products jointly issued by the 

Ministry of Finance and State Taxation Administration to a certain degree. 

The coking industry: the project has advanced the materialization of the national 

policy on phasing out outdated coking techniques within the demonstrational and 

promotional areas. 

The application and spread of VA 

Presently, VA is internationally the most widely applied non-compulsory energy 

conservation and emission reduction measure, which can effectively complement the 

deficiencies of administrative approaches. By promoting the mechanism of VA on 

energy efficiency, the project has enabled local governments to translate policy targets 

into the self-initiated will and voluntary actions of enterprises, thus mobilizing their 

enthusiasm in energy conservation technological transformation and ensuring the 

smooth implementation of this project in various enterprises. This new type of 
interactive relationship between the government and enterprises facilitates the 

implementation of energy conservation and emission reduction policies and measures, 

but also greatly increases the economic profits, lowers the production cost and 

consolidates the competitive strength of enterprises. Meanwhile, it can also offer new 

ideas for draAing energy efficiency policies in the future. 

This project has taken the lead in conducting the trial operation of VA on energy 
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efficiency among demonstrational enterprises with the first four performing the trial 

of Hubei Huangshi Tieshanqu Lufeng Cement Co. Ltd. , Sichuan Xinjing Yongxing 

Shale Hollow Brick Co. Ltd, , Jiangsu Jiangning Moling Casting Corp. and Liaoning 

Dalian Pipe Casting Co. Ltd. At present, the VA mechanism on energy efficiency has 

already been widely spread among the brick making enterprises within the 

demonstrational and promotional areas, 

6. 4 Brief Summary 

The establislunent of the sound interactive relationship between the project and 

national macro-policy is not only in conformity with the development tendency of the 

macro-policy in China, but also has produced favorable promotional effect to national 

policies on energy conservation and the environment. Therefore, during the six years 

of its impleinentation, the project has gained the support and recognition from various 

social sectors. At the same time, the project does bring about impact on macro-policy 

to a certain extent, which is more reflected in the positive influence to the change in 

the decision-making or the awareness of various stakeholders. 

Thanks to the success of the activities of PIC and LPIC, the adjustment of the 

demonstration technologies and the demonstrational program, the project has 

enhanced the enforcement and implementation of energy conservation policies both at 

the national and local level to a certain degree and somewhat advanced the issuance of 
certain national and local policies on energy efficiency and environinental protection 

positively. The achievements of the project has deepened the understanding of local 

governmental officials on national macro-policies, which has not only facilitated the 

materialization of the Energy Conservation Law of the Peoples Republic of China and 

the Law of the Peoples Republic of China on the Promotion of Clean Production in 

TVEs, but also are conducive to the enforcement of the Medium and Long-term 

Special Plan of Energy Conservation of China and can also help the smooth 

obtainment of the energy consumption reduction targets set out in the 11'" "Five- Year" 

Plan. 

7. Great Enlightenment from Executing the Project 

The implementation process of the project itself serves as a multi-perspective 

exainination over the execution effect of existing national and local policies, laws and 

regulations on energy and the environment, On the one hand, the sound benefits 

reaped in the implementation of the project and the valuable experience gained during 

the process can provide reference for the defming of related policies in the future, 

while on the other hand, the defects of cinrent policies and regulations in increasing 

energy efficiency among enterprises found by the stakeholders of the project during 

the implementation process can also serve as practical reference for policy makers and 



person involved at various levels in laying down policies in the future. 

During the implementation process of the project, the following sound instruments 

have been employed, having great significance of exemplification for future 

policymaking and enforcement: 

(1) The demonstration and promotion of VA on energy efficiency. By employing this 

method, the project has translated policy targets into the voluntary action of 
enterprises, mobilized the enthusiasm of enterprises in energy conservation 

technological transformation. This new type of interactive relationship between 

government and enterprise offers new ideas for drafting new energy efficiency 

policies in the future. 

(2) Function change of local governments. Under the system of planned economy, the 

government is used to interfere too much in the normal operation of enterprises, 

which only leads to high administrative cost and low efficiency. However, under 

the system of market economy, the government only needs to handle the issue of 
incremental cost in mapping out policies, and enterprises can make 

self-adjustment in line with the rule of market operation to fulfill profit-making 

and sustainable development, 

(3) The introduction of industrial self-disciplined association in the LPIC, 

Self-disciplined association is of great pragmatic significance as the bridge 

between the government and enterprises, The self-disciplined pact of the industrial 

self-disciplined association has crucial binding force to enterprises, and therefore 

is very conducive for enterprises to comply with industrial rules and the 

implementation of policies. From another perspective, the association represents 

the interests of enterprises and can bring about influence to the 

macro-policymaking process of the government. 

(4) Vital support from technological organizations. The case ofbrick making industry 

in Xianyang of Xi'an City demonstrates that the Xi'an Research and Design 

Institute of Wall & Roof Materials plays a quite crucial role in the industry of 
building material within Shaanxi Province and even across the nation. The design 

and implementation of future projects should also bring the technological strength 

of scientific and technological research institutions as well as colleges and 

universities into full play, thus forming the technical precondition in securing the 

fulfillment of the goal set out in the project. 

(5) Maintaining the relevance of corresponding policies. This is the important 

prerequisite for guaranteeing the smooth implementation and goal fulfillment of 
the project. This project conforms to the development direction of China's 

inacro-policy enviroiunent, and therefore has gained the support from various 

social sectors, 



Besides, we also found that there are some places demanding improvement in existing 

laws and regulations with the following tentative expression: 

(1) During the evaluation process of the energy conservation efTect of this project, all 

the technical experts participating in the evaluation pointed out that there are three 

major defects in fhe c~ent Energy Conservation Law of the People's Republic of 
China, namely the lacking of specific execution organization, the lacking of 
corresponding incentive and rewarding and punishment measures and the lack of 
practical and fair energy efficiency standards, 

(2) We should allow some flexibility to various SMEs across China, and governments 

at all 1evels should support SMEs to change their extensive production and 

management mode to pursue sustainable development through policy guidance 

while giving due regard to their specific local conditions at the same time. 

(3) Prior to the implementation of this project, the four targeting industries and 

relevant local governments have never thought about the issue of energy 

conservation and energy consumption reduction. However, this project has 

mobilized the enthusiasm of enterprises in energy conservation and emissions 

reduction, lowering cost and improving their product quality, Therefore, the policy 
makers need to further change their mentality in formulating new energy 

efficiency and environmental policies in the future by offering comprehensive 

considerations to SMEs as major players in the market. 

8. Conclusions and Recommendations 

8. 1 Conclusions 
The goal designed in this TVE project conforms to the development trend of national 

macro-policy of China, therefore, it has gained full support of departments of various 

levels, guaranteeing the successful implementation of the project. 

The project has somewhat removed the obstacles in the field of the policy on energy 

conservation and emissions reduction. First, the introduction of the innovative 

mechanism of LPIC has not only incorporated the work concerning energy 

conservation and emissions reduction into the daily administrative affairs of local 

governments and raised the energy conservation and environmental protection 

awareness of local goverrunenta1 oKcials, but also can advance the 1ocal governments 

to steering their work more on the provision of policy and regulation guidance and 

overcome multiple obstacles in the process of policy implementation and enterprise 

development through coordination. Second, the LPIC mechanism has given impetus 

to the release of re1ated energy conservation policies, the drafhng of industrial 

policies and the establishment of energy efficiency standards. Third, it can facilitate 

the materialization of the economic incentive policies and measures on energy 
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conservation and emissions reduction and has upgraded the efforts in the enforceinent 

of existing policies on energy efficiency and environmental protection. Finally, it 

helps popularize technologies on energy conservation and emissions reduction and 

improve the awareness of enterprises and the general public in this regard. 

In addition, we deem it quite necessary to further strengthen the leading position of 
the government in the energy conservation management system in the future. The 

government should guide and regulate the energy conservation market in the overall 

and long-term interests of the nation. Meanwhile, the work focus should be put on the 

two sources of standard labeling and designing specifications based on the 

formulation of energy conservation regulations and policies. The government should 

step up its efforts in law enforcement, lay down necessary industrial policies, 

promptly eliminate outdated technologies, techniques and products and release related 

special economic incentive measures on energy conservation in an effort to guide 

enterprises and the whole society to save energy. 

8. 2 Further Recommendations on the Project 
According to the achievements of this project, we suggest to develop projects on the 

promotion of heat-preserving and energy-conserving Hollow Bricks in the building 

material market of rural areas to carry out the policy of building a new socialist 

countryside and implement related energy conservation policies in the construction 

sector as follow-up actions. The related move on the ban of solid bricks should also be 

expanded to the rural areas to help rural households to live an energy-conserving and 

environment-protecting life and to widen the range of subjects exercising energy 

conservation and emissions reduction, In addition, this move can explore new market 

for Hollow Brick-making enterprises undergoing the energy conservation 

technological transformation in this project, help them pursue new round of 
development, stimulate the economic developinent in rural areas and further resolve 

the employment and income increase problem and improve the living standard of 
rural residents. 
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Case Study 

— The Implementation of TVK Project by Xinjin County 

Yongxing Shale Hollow Brick Plant in Sichuan Province 

Introduction 

Xinjin County Yongxing Shale Hollow Brick Co. Ltd. (Plant) in Sichuan Province is a key 

shale hollow brick manufacturer in Chengdu with annual capacity of 70 million standard 

bricks, The enterprise adheres to equal emphasis on economic benefits and social 

benefits and focuses on technological innovation and upgrading of its products. It 

began continuous technical reform on energy conservation since it was chosen as a 

demonstration enterprise in 1998 when TVE project was at Phrase I. 

II. Technical Reform Measures and Energy Efficiency Management 

Xinjin County Yongxing Shale Hollow Brick Co, Ltd. in Sichuan Province started the 

reform of its original production line during phrase II of the TVE Project. Natnely, the 

semi-hard plastics shaping production line has been upgraded to present hard-plastics 

shaping production line with product porosity rate reaching 60/0 from 45/0. It adopts 

broad tunnel kiln to bake and transforms the thermal insulation layer of the kiln, 

which reduces 15'/o heat loss. In addition, it has expanded the raw material warehouse, 

The plant attaches great importance to energy efficiency and won the award of Second 

Grade Energy Conservation Enterprise issued by the Ministry of Agriculture. 

III. Project Achievements 

a) Energy efficiency baseline and the achievement of energy conservation and 

reduction of GHG emissi ons 

The plant took part in TVE project in 1998 when TVE Project was in phase I. It 

has carried out the following 6 comprehensive technical reforms on energy 

conservation and GHG reduction: 1) air-tight technology for kilns. This technology 

has raised the thermal insulation performance of the kiln. 2) fan transformation. This 



technical reform has raised the kiln temperature by several dozen degrees with the 

utilization of residual heat to dry the adobe, 3) The adoption of frequency converter 

has saved large amount of electricity (double output with the saine electricity 

consumption). 4) The adoption of terminal compensation (transformer) technology 

has lowered the idle energy and load. The electricity consumption per 10, 000 bricks 

has decreased Rom 450 kW. h to 350 kW. h. 5) The adoption of hammer grinder has 

effectively saved energy. This technical reform has reduced the maintenance work 

(resulting longer safe operation hours of the machines). 6) The reform of brick 

making machine. The plant has transformed the original 50/45-20 Model vacuinn 

brick machine into the 60/50-40 model with the motor power increasing from 160KW 

to 20GKW, which lowers the reject rate. 

With a series of technical reform on energy conservation, the comprehensive 

energy consumption of the plant has decreased from 1. 3 t coal equivalent per 10, 000 

bricks in 2002 to current 1. 03 ton coal equivalent per 10, 000 bricks. It saves 1943 t 

coal equivalent each year and reduces the emission of 4844 t of CO2 per year, which 

are at the advanced level in the industry. 

b) Economic benefits 

With the implementation of the project, the demonstration enterprise has 

succeeded in technical reform. The kilns have raised their performance with 20'/0 

increase of their capacity, As a result, workers use 7 hours to finish the tasks that 

would have required 8-10 hours in the past. This has greatly saved electricity and 

labour. The comprehensive energy consumption per unit product of the plant has 

decreased from 1. 3 t coal equivalent per 10, 000 bricks to current 1. 03 t coal 

equivalent per 10, 000 bricks, The energy cost the product has been dramatically cut 

down. 

At the same time, TVE Project has raised the qualified rate of the products. For 

example, with the transformation of adobe drying process, the waste product due to 

crack in drying occurred before the technical reform disappears (such waste products 

used to be 2'/0-3/0 of the total). The overall product acceptance rate is over 98'/o. This 

has to some degree lowered the production cost of unit acceptant product. 



In addition, TVE Project has improved the product quality, enriched the product 

variety, raised comprehensive competitive power of the enterprise and laid a solid 

foundation for the enterprise to better meet market demand and obtain greater 

economic benefits. 

1) Technical reform has made the particle size of raw materials become finer. 

Before technical reform, the post-grinding coarse particles with diameter 

bigger than 2mm account for 15'/0, and the fine particles with diameter less 

than 0, 05mm only account For 50'/0 of the total. AAer the technical reform, 

the percentage of coarse particles decreases to 5'/0. While the percentage of 

fine particles increases to 75'/o. This has provided the guarantee for the 

improvement of product quality and increase of product diversity. 

2) Technic@ reform has raised the squeezing pressure of brick making 

machine and increased the compactness of adobe and bricks, 

3) Techmcal reform has enriched the type of products. The main products of 

the enterprise have expanded from the original hollow brick to current 

porous bricks, hollow bricks and decoration bricks, 

4) With professional training and site visit organized by the Project, the 

management and workers of the enterprise have improved their 

understanding on advanced technology in the industry. 

5) TVE Project has helped the enterprise establish ISO9000 Quality 

Management System and ISO14000 Environmental Management Systetn 

and facilitated the establishment of a sound energy management system. 

All these have raised the manageinent capacity of the enterprise. 

c) Reputation and social influence resulting from the technical reform 

Xinjin County Yongxing Shale Hollow Brick Co. Ltd, is the Vice President Organization of 

China Brick and Tile Association. The social influence of its technical reform is mainly the 

conservation of land resources. In the selection of raw materials, because Sichuan Provincial 

Authority bans the use of clay as brick raw materials, Xiujin County Yougxing Shale Hollow 

Brick Co. Ltd. adopts local shale as the raw material. The shale has low plasticity and water 

content but high hardness. It is good for making bricks with over 50/0 poi'osity. The 



adoption of shale as the raw material has directly controlled the damage to land 

resources imposed by brick manufacturers. In addition, the transformation from 

natural drying of adobes into artificial chying approach has also reduced land use area 

of the brick manufacturer. With the implementation of TVE Project, the enterprise 

utilizes the residual heat in the kilns to dry the adobes. It has changes the bottom blast 

in the drying chamber into surface blast with the temperature turning to 150 'C from 

the original 110'C, which cuts down the required drying time. The application of 

residual heat drying technology has not only saved lots of electricity, but also 

dramatically improved the adobe quality. After the technical reform, the drying reject 

rate has decreased from 2'/o-3'/0 to 0, At the same time, it has eliminated the land 

occupying problem imposed by the reject piles. 

d) Replication outcome and potential 

The demonstration enterprise has received more than 150 visitors from brick 

making industry. A total of 1000 people from over 400 TVEs have received training 

since 1995 when the Project organized technical training courses on energy 

conservation. 

The detnonstration enterprise has developed the "China Sichuan Brick and Tile 

Technology Information Network", which focuses on technical innovation and 

provides an access for local enterprises to advanced technologies. Mr. Gong Muquan, 

General Manager of Xinjin County Yongxing Shale Hollow Brick Co. Ltd, is the leader of local 

brick industry and Vice President of China Brick and Tile Association, 

With active participation of local Medium and Small Sized Enterprise Bureau and 

other government departments and the promotion of General Manager Gong Muquan, 

TVE Project has expanded to another 15 brick manufacturers in Chengdu 

Municipality. The comprehensive benefits of these enterprises obtained by successful 

technical reform are bound to raise the interest of other enterprises of the industry to 

carry out the technical reform on energy conservation. At present, over 80, 000 brick 

manufacturers in China adopt Hoffmann Kiln with annual capacity of 480 billion 

bricks. There are over 600 brick manufacturers in Chengdu. Therefore, there is huge 

potential for the extension of the energy-saving technology adopted by the Project, 



IV. Analysis on the Experience and Lessons 

a) Selection of technology 

The technical information of the brick and tile enterprises of Xinjin County 

mainly comes &om Yongxing Hollow Brick Plant. There is hardly any information 

&om technical market, network or patents. At the same time, these enterprises know 

little information about brick and tile research institutes across China and lack 

appropriate access to the information about advanced technology on energy 

conservation and GHG reduction. 

In this connection, technical selection of Yongxing Hollow Brick Plant matters 

technical development of all brick and tile industry of Xinjin County and has strong 

technical demonstration effect. Experts have designed the production line of Yongxing 

Hollow Brick Plant with strict energy calculation, And the production lines of other 

such enterprises in the areas borrowed the design and idea of the demonstration 

enterprise. In 1991, Yongxing Hollow Brick Plant was identified as one of the first 

group of demonstration brick enterprises on the reduction of GHG emissions. Over 

the past 10 years, Yongxing Hollow Brick Plant, voluntarily centering on the 

requirements for energy conservation and reduction of GHG, has identified its 

technical reform plan and product development direction and invested over 2. 5 

million yuan in technical reform, 

The technical reform program on energy conservation chosen by Yongxing 

Hollow Brick Plant is the outcome of continuous exploration and accumulation of the 

experience on the one hand, and the technical information introduced by TVE Project 

and relevant experts on the other. The Project has collected the knowledge and 

wisdom of Chinese and international experts in the field of brick and tile 

manufacturing, brought about rich human resources and injected strong driving force 

for Yongxing Hollow Brick Plant to carry out technical reform on energy 

conservation. 

b) Policy driven incentive mechanism 

The outcomes of TVE Project have facilitated the enforcement of national and 



local policies and re@Rations by local governments and raised the initiatives of 

enterprises in energy conservation and GHG reduction and local governments in 

carrying out environmental protection policy. This helps the enforcement of Energy 

Conservation Law and Clean Production Law and is conducive to smooth 

implementation of the policies of building material industry on energy conservation 

and GHG emission reduction. At the same time, TVE Project is the first to introduce 

the Voluntary Agreement mechanism to TVEs. This is an innovation in government 

administration and mobilizes the initiatives of enterprises in saving energy and 

resources. 

With smooth completion of the technical reform on energy conservation of Xinjin 

County Yongxing Shale Hollow Brick Co. Ltd. , local government has accelerated the 

enforcement of national policy on "banning the use of clay resources and 

manufacturing of solid bricks" and "Provisional Measures of Chengdu on the Banning 

of Manufacturing and Utilization of Solid Clay Bricks (2003)". Local government has 

enhanced its efforts in shutting down the manufacturers of solid clay bricks within its 

jurisdiction and facilitated rehabilitation the occupied land to cropland. At &e same 

time, it has raised the access to brick industry according to relevant national policy 

(which restricts the establishment of the enterprises with annual capacity less than 30 

million standard solid bricks using gangue or shale as raw material), 

c) Support from local government agencies — including IPIC 

One characteristics of Xinjin LPIC is that it solves the financing problem for 

demonstration enterprises. At present, getting loans becomes a bottleneck for inedium 

and small sized enterprises due to reluctant of banks to provide loans to them and 

poor financial status of such enterprises, Xinjin LPIC of Sichuan Province, which 

depends on TVE Bureau of Xinjin County, play sits role of service and coordination 

and has signed a cooperation agreement on lending 50 million yuan loans to mediuin 

and small enterprises with Sichuan Branch of National Development Bank. The LPIC 

recommended to Chengdu Finance Bureau the demonstration enterprise — Xinjin 

County Yongxing Shale Hollow Brick Co, Ltd. (Plant) as the financing trial 

organization, and provided 500, 000 yuan loan for technical reform of the enterprise, 



This loan not only is the fund for technical reform of medium and small sized 

enterprises (MSSE), but also marks the beginning for financing such enterprises, 

which illustrates the practical implementation of some national financing policies in 

enterprises. This has facilitated the development of MSSE credit system and become a 

model for the financing to local MSSE. 

In addition, based on Xinjin County Yongxing Shale Hollow Brick Plant, Xinjin 

LPIC has held various lectures and technical exchanges activities and provided 

various policy consultation service to local enterprises. 

MSSE like township and village brickyards are not big tax contributors and play a 

little role in driving local economic growth. Therefore, they had been not one of major 

concerns of local government for a long time. The evaluation team finds that local 

government begins paying attention to the development of such brickyards thanks to 

the TVE Project. This creates new opportunities for the development of such TVEs. 

Therefore, LPIC has provided a broader space for the development of the enterprises. 

d) Financing 

F'inancing obstacle is one of the four big obstacles for TVEs to carry out technical 

reform on energy conservation. The total investment of the demonstration enterprise 

is $320, 000, $60, 000 of which is the supporting fund of the Project and the remaining 

is raised by the enterprise, Though Project supporting fund accounts a small 

percentage in total investment, most such funds are utilized for the increment cost that 

TVEs most unwilling to pay, which includes $20, 000 for feasibility study and $40, 000 

for the installation and testing of energy saving equipment and training activities. 

Project supporting fmd plays an active role in stimulating the interest of TVEs in 

investing energy efficiency projects. 

Moreover, TVE Project has facilitated local government in speeding up the 

development of MSSE credit guarantee system. Guided by the Suggestions on 

Promott'ng the Financing Work for Medium and Small Sized Enterprises, Xinjin 

MSSE Bureau actively carried out the Circular on Printing and Distribution of the 

Five Supporting Documents on the Promotion of MSSE Financing Work and provided 



l million yuan loan to the demonstration enterprise — Xinjin County Yongxing 

Shale Hollow Brick Plant for technical reform on energy conservation based on 

existing policy platform. Xinjin County MSSE Bureau assumed the risk for the 

enterprise, which makes the demonstration enterprise as the trial site for the financing 

of MSSE. 

e) Market demand 

The national ban on the production and utilization of solid clay bricks and 

increasingly stringent energy and environment policies and shortage of energy supply 

as well as the rise of energy price have further squeezed the survival space of 

brickyards using traditional technology and stimulated them to cut production cost 

and increase profits. The characteristics of energy-saving materials on further 

reduction of energy consumption during the application has increased the market 

demands for this new type of materials, thus stimulating the production interest of the 

enterprises. 

Targeting this market situation, TVE Project has chosen profit-making technology 

to carry out technical reform on energy conservation in demonstration and replication 

enterprises with good economic benefits. The successful technical reform, project 

publicity and training have further facilitated the development of relevant 

technologies, raised public awareness in energy conservation and increased market 

demand for hollow brick products and corresponding energy saving technology. 

Promotion and improvement of energy conservation awareness of the 

enterprises 

Both the management and ordinary workers of the enterprise have received 

training at different degree during project implementation. In addition, a TV 

interview program on the deinonstration project was broadcasted on Hong Kong 

Phoenix TV Station. This has expanded the publicity scope of the Project and 

enhanced its influence. Part of the training courses comes from the Project Office 

and LPIC. In addition, enterprise managers also take initiative to look up information, 

consult with experts and share their experience. Apart from energy saving 

technology, these training courses also focus on the idea and concepts on 



environmental protection and energy conservation, which have effectively improved 

environmental awareness of the staff of the enterprises. Up to now, Xinjin County 

MSSE Bureau of Sichuan has conducted 8 training courses for the replication 

enterprises involving 240 person times of 15 enterprises. With frequent and 

extensive training, workers of the enterprises have dramatically raised their 

awareness in energy conservation and environmental protection as well as operation 

skills, The influence of TVE Project ranges from the decision-making of business 

leaders, production work and everyday life of ordinary workers. It also facilitates the 

dissemination of the idea on energy conservation and environmental protection to 

the relatives and friends of the management and workers of relevant enterprises, 

which greatly promotes the development of awareness in energy conservation and 

environmental protection of local communities. 



Case Study 

— The Implementation of TVE Project by Shenyang 

Dongbei Red Brick Plant 

I. Introduction 

Established in 1993 and located at Huangtukan Village, Pingluo Town, Yuhong 

District, Shenyang, the Dongbei Red Brick Plant (hereafter the Plant) is a private 

owned shareholding company, and has fixed assets of US$969, 000. 

Main installations of the Plant include a 46-chamber Hoffmann kiln, a brick 

making line including a JZK45/50 Type extruder, a power transformers (with a 

capacity of 400 kVA) and its complementary low-voltage circuit and electric 

distribution system, an excavator, a fork-liA truck, a tractor, four transport vehicles 

and a deep-water well, 

II. Technical Reform Measures and Energy Efficiency Management 

Major energy saving measures of the plant is the construction of 16 artificial 

drying chambers that recycle and reuse the residual heat of the Hoffmann kiln. This 

technical reform has extended the annual effective operation period of the plant from 

210 days to 260 days and annual capacity Rom 35. 2 million standard bricks to 43. 5 

million standard bricks per year, In addition, the plant has established a sound 

energy-saving production management system. 

III. Project Achievements 

(1)Energy efficiency baseline and the achievement of energy conservation and 

reduction of GHG ernissions 

Under the support of TVE Project, Shenyang Dongbei Red Brick Plant 

constructed 16 new energy-saving artificial drying chambers with the dimension of 

60300 mm && 1230mm &&1020 mm during March-August of 2005, which will recycle 
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and reuse the residual heat of Hoffmann kiln for drying adobes. This technical reform 

has obtained some outcome for energy conservation and reduction of GHG emissions 

and reduced the use of land resources (compared with natural (hying method). 

According to estimate, the electricity consumption of unit product of the plant has 

decreased from 0. 06 t coal equivalent per 10, 000 bricks to 0. 05 t coal equivalent per 

10, 000 bricks after the technical reform. There is no big change in coal consumption. 

The comprehensive product energy consumption has decreased from 1. 37 t coal 

equivalent per 10, 000 bricks to 1. 36 t coal equivalent per 10, 000 bricks. This 

technical reform has significantly raised energy efficiency of the plant with annual 

saving of about 1, 406 t coal equivalent and reduction of 3506 t of CO2 per year. 

(2) Economic benefits 

TVE Project has promoted technical upgrading of the enterprise and raised the 

capacity of the enterprise, from 35. 20 million bricks per year to current 43. 50 million 

bricks per year, up by 35'/o. 

With the training of the management and professional of the replication enterprise 

and other enterprises showing interest, TVE Project has improved their understanding 

on energy-saving technology, policies and standard of the industry, It also helps 

relevant enterprises understand the importance of energy management and set up a 

sound energy management system. 

TVE Project has enriched the product type of the enterprise. After the technical 

reform, the enterprise not only produces hollow bricks, but also porous bricks. In 

doing so, the enterprise has won the survival space through self technical reform 

facing the increasingly strict policies that ban the production and utilization of solid 

clay bricks. 

(3) Reputation and social influence resulting from the technical reform 

The social influences of the development and application of new type wall 

materials mainly include the following aspects. A) Saving of land resources. As a 

result of the production of new type of wall materials in 2004, a total of 14, 415 mu 

(15 mu = 1 hectare) land were saved in Liaoning Province. B) Contribution to local 

environmental protection, In 2004, the development and application of new type wall 



materials in Liaoning Province not only met the objective of energy saving and GHG 

emission reduction, but also contributed to reduction of SO2 emission by 13, 000 t, 

C)Effective use of industrial solid waste, The development and application of new 

type wall materials in Liaoning Province in 2004 had consumed 9. S million t of 

industrial solid waste including gangue. This reduced not only the pollution and 

disposal cost of such waste, but also required land resources for the stockpile of 

industrial wastes. D) Raised the income of local farmers. More than 90% workers of 

local brickyards including Dongbei Red Brick Plant are local farmers with the income 

far higher than the average income of local farmers. The continuously successful 

operation of the enterprises no doubt provides important and steady income for 

relevant farmers, In addition, there are some women workers in the brick plants, The 

continuously successful operation of the enterprises also plays an important role in 

raising social status of local women. 

(4) Replication outcomes and potential 

AAer comprehensive evaluation of the products, production scale and technology, 

management level and the initiatives in technical reform on energy saving, TVE 

Project has identified 16 enterprises in Liaoning Province to carry out replication 

work on energy-saving technology. After the implementation of the project, these 16 

enterprises will have annual capacity of 621. 50 million standard bricks, up by 51. 30 

million compared with that before the technical reform. In view of the fact that the 

scale of brick making industry in Liaoning Province is relatively small but with high 

consumption of energy, the technical reform on energy conservation in this industry 

will play an active role in improving local environmental quality and technical level 

of the industry. At the same time, TVE Project identifies the objectives in the Project 

Document: replicating the replication project to feasibility and construction stages of 

brick enterprises based on the feasibility study of the four industries dominated by 

TVE. 

With the implementation of the project, replication enterprises have solved the 

problems during their development process and obtained benefits. This will generate 

active influence on other enterprises of the industry. It is expected that within the 



foreseeable future, the amount of simultaneous replication enterprises will have a big 

increase. 

6) Analysis on the Experience and Lessons 

(1) Selection of technology 

Brick-making enterprises in Liaoning Province have low mechanization level. 

Most such enterprises adopt natural drying process, Among all the employees of brick 

making industry of the province, only less than 2% have primary and intermediate 

professional titles. This reflects the fact that the education level of the workers of this 

industry is low and this is one of the main reasons why the technical level of the 

industry lags behind. The reject rate of these enterprises is relatively high due to small 

scale, low-level technology and variations of product quality. Energy saving 

technologies that Dongbei Red Brick Plant is going to adopt include thermal 

insulation and sealing in the drying chamber, idle compensation of electric motors, 

vacuum energy conservation, even supply of the mixed fuel, seal of the tunnel kiln 

door, and that shifts the production of solid brick into porous or hollow bricks, These 

technologies are promising ones in the industry, and they are suitable technologies for 

the development of TVEs. They could raise the economic benefits and at the same 

time meet the objective of reducing the emission of GHG 

In selecting appropriate technology, one must comply with relevant policy 

requirements of Liaoning Province and observe the market rules on the application of 

technologies. 

(2) Policy driven incenti ve mechanism 

The outcomes of TVE Project have facilitated the enforcement of national and 

local policies and regulations by local governments and raised the initiatives of 

enterprises in energy conservation and GHG reduction and local governments in 

carrying out environmental protection policy. This helps the enforcement of Energy 

Conservation Law and Clean Production Law and is conducive to smooth 

implementation of the policies of building material industry on energy conservation 

and GHG emission reduction. At the same time, TVE Project is the first to introduce 



the Voluntary Agreement mechanism to TVEs. This is an innovation in government 

administration and mobilizes the initiatives of enterprises in saving ener~ and 

resources. 

With smooth completion of the technical reform on energy conservation of 

Shenyang Dongbei Red Brick Plant, local government has accelerated the 

enforcement of national policy on "banning the use of clay resources and 

manufacturing of solid bricks" and "Regulations of Liaoning Province on the 

Development and Utilization of New Type Wall Materials (No. 142 Order of Liaoning 

Provincial Governinent putting into effect as from May of 2002)". Local government 

has enhanced its efforts in shutting down the manufacturers of solid clay bricks within 

its jurisdiction and facilitated the rehabilitation of the occupied land to cropland. 

With the promotion of TVE Project, the brick industry of Shenyang has made 

evident achievements in saving land and energy resources, recycling of solid waste 

and protecting the environment. It has made important contribution to the 

implementation of the outlook on scientific development, advancement of circular 

economy and acceleration of the extension of energy-saving building materials. 

(3) Support from local government agencies — including I plC 

Depending upon Wall Material Reform Office of Liaoning, the LPIC in the 

replication areas of Liaoning Province not only has the advantage of implementing 

relevant policies and regulations based on the real situation of the industry, but also 

coordinate the support of relevant departments to guide and help relevant enterprises 

to carry out energy-saving and GHG reduction work with the help of the work 

network composed of wall material reform office of each county and city and 

Liaoning Wall Material Industry Association. 

Compared with the LPIC of demonstration areas, LPIC of replication areas would 

be responsible for the technical reform of more enterprises. Therefore, it is very 

di5cult for it to provide one-to-one service to certain enterprise as XiAn LPIC 

provides to Liucun Hollow Brick Plant. One characteristics of Liaoning LPIC is that it 

has developed a list on major new technologies that will be replicated in brick 

enterprises across Liaoning Province. On the basis of the development of the 11'" 



Five-Year Plan of Liaoning Province for Wall Material Industry, Liaoning LPIC has 

identified the list on major new technologies that the industry should replicate. This 

has laid a good foundation for the brick-making industry of Liaoning to adopt new 

technologies and raise the competitive power. At the same time, LPIC has developed 

the Technical Specifications of Liaoning Province for the Manufacturing of Concrete 

Porous Bricks and Local Standard of Liaoning Province on Steam Pressure Fly-ash 

Bricks. These standards have played an active role in facilitating the development, 

production and utilization of new type of light and strong wall materials that save land 

and energy resources and have good thermal insulation capacity, 

(4) Financing 

Total investment is 1. 79 million yuan RMB. Among them, TVE Project provide 

supporting fund of $12600 for Feasibility Study of the project. Though Project 

supporting fund accounts a small percentage in total investment, most such funds are 

utilized for the increment cost that TVEs most unwilling to pay. Project supporting 

fund plays an active role in stimulating the interest of TVEs in investing energy 

efficiency projects. 

(5)Market demand 

The implementation of the project has helped brick-making TVEs address major 

problems during their development, released the pressure imposed by the national 

policy on "banning the production and utilization of solid clay bricks and created new 

space for the survival of such enterprises. With technical reform and comprehensive 

management, it has lowered the production cost, released energy pressure, raised 

product quahty, added more product types and created new pro6t making areas. The 

replication of energy saving technology advocated by the project meets the 

requirements o f TVEs and enhances the demands of such enterprises for 

corresponding energy-saving technologies. 

In addition, the publicity of the Project and practical demonstration sects of 

replication enterprises have further expanded the replication scope of such 

technologies, At the same time, the Project has fuWer increased market demands for 

energy-saving bricks (porous or hollow bricks, etc, ) due to the improvement of public 



awareness in energy conservation, the advantages of such bricks compared with 

traditional bricks and the encouragement of relevant national policy. 

(6)Promotion and improvement of enemy conservation awareness of the 

enterprises 

Both the management and ordinary workers of the enterprise have received 

training at difFerent degrees from difFerent channels during project implementation 

and they have effectively raised their awareness in saving energy. Apart from training 

and site visits, a special interview program on the demonstration project was 

broadcasted on media including Hong Kong Phoenix TV Station, This has greatly 

expanded the publicity scope of the Project and enhanced its influence, Part of the 

enterprise training channels comes from the Project Ofhce and LPIC. But a large 

proportion of such training activities come from the initiatives of enterprise managers 

to look up information, consult with experts and share their experience, Apart from 

energy saving technology, these training courses also focus on the idea and concepts 

on environmental protection and energy conservation, which have efFectively 

enhanced the understanding of and concern about enviromnental quality by the stafF 

of the enterprises and improved their environmental awareness and responsibilities. 

After the training courses, the managers and workers of the demonstration and 

replication enterprises begin paying attention to such issues as energy and resources 

saving in each production link, application of energy-saving equipment, reduction of 

energy waste and sharing of experience among the counterparts of the industry. 

Frequent and extensive training and publicity activities have dramatically raised 

their awareness in energy conservation and environmental protection as well as 

operation skills. The influence of TVE Project ranges from the decision-making of 

business leaders, production work and everyday life of ordinary workers. It also 

facilitates the dissemination of the idea on energy conservation and environmental 

protection to the relatives and friends of trainees, which greatly promotes the 

development of the awareness in energy conservation and environmental protection of 

local communities. 
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Case Study 

— The Implementation of TVK Project by Liucun Hollow 

Brick Plant of XiAn 

I. Introduction 

Situated in Baqiao District of XiAn, Liucun Hollow Brick Plant of XiAn has the 

annual capacity of 50 million standard bricks. In 2003 Liucun Hollow Brick Plant 

carried out technical reform on such processes as raw material treatment, adobe 

making and baking under the support of TVE Project. At the same time, it is the first 

in XiAn to successfully manufactured multi-rectangular-hole brick. This has laid 

technical foundation for the replication and application of rectangular-hole bricks in 

XiAn region and facilitated building energy-saving work of the region. 

II. Technical Reform Measures and Energy Efficiency Management 

Major technical reform measures adopted by XiAn Liucun Hollow Brick Plant 

include the followings: 6-month weathering treatment of clay to improve internal 

texture of the clay; adoption of high-efficient grinder to replace the old one; adding 

the blend process; application of 50 Model brick extruder to replace the original 40/45 

Model; adoption of energy-saving kiln to replace the old Hoffmann kiln. In addition, 

the plant has established a complete system on energy-saving production 

management. 

III. Project Achievements 

I, Energy efficiency baseline and the achievement of energy conservation and 

reduction of GHG emissions 

In 2003, Liucun Hollow Brick Plant carried out energy-saving technical reform 

on such processes as raw material treatment, adobe making and baking under the 

support of TVE Project. It has transformed the original cutter into a vertical cutter, 

which has raised the raw material efficiency from 88'io — 90'/0 to over 98'/0 and cut 



down electricity consumption by over 8%. It has upgraded the machine opening mold 

and raised the porosity rate of multi-hole bricks to 33% from 26%, It has replaced the 

40/45 Model extruder with the 50 Model that has raised product acceptance rate from 

80% to 90%. The application of new ventilation device of the Hoffmann kiln has 

lowered ventilation power consumption by 8%. It has replaced the old Hoffmann kiln 

with the energy-saving three-centered arch kiln and added thermal insulation measure, 

which has reduced the heat consumption of baking by 15%. 

With the above technical reform on energy conservation, the coal consumption of 

the plant has decreased from 1. 25 t coal equivalent per 10, 000 standard bricks in 

2003 to 1 t coal equivalent per 10, 000 standard bricks at present; power consumption 

has decreased from 0. 063 t coal equivalent per 10, 000 standard bricks to 0. 056 t coal 

equivalent, The comprehensive energy consumption has dropped from 1. 32 t coal 

equivalent per 10, 000 standard bricks in 2003 to 1. 06 t coal equivalent per 10, 000 

standard bricks at present. Now it saves an average of 1298 t coal equivalent per year 

with the reduction of CO2 emission of 3236 t. 

2, Economic benefit 

TVE Project has reduced the production cost. Before the implementation of the 

project, the demonstration enterprise had two 260 kW h electric motors working 16 h 

every day. AAer technical reform on energy conservation, it needs only one 310 kW h 

electric motor operating 8 hours per day. This has significantly saved power. In 

addition, with the replication of ener~-saving kiln, the reject rate of the enterprise 

has decreased from 15% to 12% and energy consumption per 10, 000 bricks has 

decreased to 1 t coal equivalent, thus reducing the production cost to a big margin. 

TVE Project has improved the quality of the product, With the implementation of 

the project, the porosity of the hollow bricks of the demonstration enterprise has 

increased from 25% to 33%. 

TVE Project has expanded the scale and operation capacity of the enterprise. 

Before the project, annual output of' Liucun Brick Plant was 32 million standard 

bricks. Now it is 50 million per year, becoming No. l brick manufacturer in the region. 

In addition, the project enables the enterprise to directly sign contracts with the 



construction enterprises instead of transport suppliers, thus enjoying higher economic 

profits. 

TVE Project has facilitated the understanding of enterprises on the importance of 

energy management and helped them set up sound energy management system. 

In addition, with training TVE Project has improved technical level of relevant 

enterprises and the awareness of workers. It has helped the establishment of close 

relations between the enterprise and XiAn Wall Material Research and Design 

Institute, the only Grade A research institute of the industry in China, which has 

provided strong technical support to the development of the enterprises. 

3, Reputation and social influence resulting from the technical reform 

Liucun Hollow Brick Plant in Baqiao District of XiAn is the Vice President 

Organization of XiAn Wall Material Association and a member of China Brick and 

Tile Association, The social influences of the technical reform of the enterprise are 

mainly the following: A) Increased farmer's income. Workers of XiAn Liucun Hollow 

Brick Plant work about 10 hours per working day with average monthly income of 

over 1000 yuan. The production of bricks mainly takes place in late fall and winter, 

the plant recruits new workers each year. It gives bonus to the workers with 

experience. The income of workers is far higher than that of local fariners. B) 

Contribution to local environmental protection. With the technical reform on raw 

material treatment, adobe making and baking process, Liucun Hollow Brick Plant has 

reduced annual SO2 emission from 7375 t to current 59 t, down by 99. 2'/0. C) Raised 

social status of women. Women workers of Liucun Hollow Brick Plant account for 

50'/o-60/o of the total. With the development of the enterprise, there will be more 

potential job opportunities for women. 

4, Reph'catt'on outcome and potential 

TVE Project has promoted the establishinent and development of local industrial 

self-discipline association that greatly facilitates the development of local brick 

making industry. With 2-year implementation of the project, many brick making 

TVEs have made great efforts in technical reform. In XiAn and Xianyang alone, there 

are 29 replication enterprises, producing huge economic and environmental benefits, 



At the same time, Liucun Hollow Brick Plant has become a trial and 

dissemination base for new technology. To meet the requirement of XiAn for the 

extension of rectangular-hole bricks, Liucun Hollow Brick Plant carried out the pilot 

trial on the production of such brick free of charge and got successful result. It set an 

exainple in XiAn for the extension of rectangular-hole bricks, At the same time, it has 

provided relevant information for the "investigation on the banning of production and 

utilization of solid clay bricks" carried out by wall reform o%ces of four ministries 

and commissions under the State Council. 

Moreover, Liucun Hollow Brick Plant has received many domestic and foreign 

visitors. The project outcomes have international implications. It showed the project 

demonstration technology ~ergy-saving HofFmann kiln to the "Bangladesh GEF 

Brick Making Technical Visiting Delegation", Bangladesh has decided to introduce 50 

energy-saving Hoffmann kilns in the first round. 

TVE Project has helped the deinonstration and replication enterprises addressing 

the problems occurred during the development and brought about practical benefits to 

them. This has positive implications to other enterprises in the industry. The 

foundation of simultaneous replication lies in the expected economic benefits from 

technical reform on energy conservation. If this condition does not change, it can be 

expected that more enterprises will take part in simultaneous replication in the 

foreseeable future. 

IV. Analysis on the Experience and Lessons 

Selection of Technology 

In the early stage of the establishment of LPIC of XiAn region, there were 52 

brick & tile making enterprises in Baqiao District with a total of 58 production lines. 

Only one of them was designed by a professional design institute, The other 57 

production lines were designed by the enterprises themselves. All of them adopt the 

technology of natural-drying Hoflmann kiln, 21 of the above enterprises manufacture 

hollow bricks and 31 manufacture solid clay bricks. The information of the brick & 
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tile enterprises of Baqiao District comes mainly from industrial association and 

government departments. 

The focus of technical reform program of Liucun Hollow Brick Plant is 

energy-saving reform of Hoffmann kiln and upgrading energy-saving equipment, This 

conforms to either the interests of the enterprises or environmental requirements. The 

right selection of appropriate technology could facilitate harmonious development of 

economy and the environment. 

Technical reform program on energy conservation of Liucun Hollow Brick Plant 

has obtained strong support from XiAn research institute. Technical and professional 

resources of research institutes have ensured smooth technical reform, contributed to 

the training of workers of the enterprises and their capacity building. Research 

institutes or professional technical service companies are important participants for 

the selection of appropriate technology. 

2, Policy driven incentive Inechanism 

The outcomes of TVE Project have facilitated the enforcement of national and 

local policies and regulations by local governments and raised the initiatives of 

enterprises in energy conservation and GHG reduction and local governinents in 

cong out environmental protection policy. This helps the enforcement of Energy 

Conservation Law and Clean Production Law and is conducive to smooth 

implementation of the policies of building material industry on energy conservation 

and GHG emission reduction. At the same time, TVE Project is the first to introduce 

the Voluntary Agreement mechanism to TVEs. This is an innovation in goveriunent 

administration and mobilizes the initiatives of enterprises in saving energy and 

resources. 

The successful application of the three-center arch kiln technology by Liucun 

Hollow Brick Plant has vigorously facilitated the development of policies of XiAn 

and Shaanxi Province on the development and utilization of energy-saving new wall 

materials and promulgation of policies and regulations on the "banning of production 

and utilization of solid clay bricks". It has also facilitated the National Standard 

JC982-2005 "Brick and Tile Baking Kilns", With the promotion of TVE Project, the 
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brick enterprises of XiAn and Xianyang region have made evident achievements in 

saving land and energy resources, recycling of solid waste and protecting the 

environment. It has made important contribution to the implementation of the outlook 

on scientific development, advancement of circular economy and acceleration of the 

extension of energy-saving building materials. 

3. Support from local government agencies — including LPIC 

Baqiao District LPIC of XiAn, Shaanxi Province carried out the following policy 

coordination when helping the energy-saving technical reform of Liucun Hollow 

Brick Plant of Baqiao: land use issue of Liucun Hollow Brick Plant. It has facilitated 

the signing of another 10-year agreement on land use between Liucun Hollow Brick 

Plant and local government. During the expansion of plant areas, Liucun Hollow 

Brick Plant encounters the issue of removal of the graveyard. However, there is no 

relevant national policy on this issue. Baqiao District LPIC has properly solved this 

issue. Meanwhile, Baqiao District LPIC also helps to solve various small 

contradictions between the enterprises and local villagers. 

It can be seen that the obstacles TVEs encounter dming their development vary. 

Under current situation that the management of TVEs is not in place, this kind of 

policy blank is not uncommon. Baqiao District LPIC provides various services for 

TVEs. To some extent, it has enhanced the management on TVEs and facilitated the 

establishment and improvement TVE management system of China. 

Baqiao District LPIC in XiAn on the one hand helps eliminate the specific 

obstacles during the development of TVEs. On the other hand, it has also actively 

strived for favorable macro policy environment for TVE development. Baqiao District 

LPIC has facilitated the development of Selfdiscipline Agreement of XiAn Brick and 

Tile Industry, which standardizes the market, stabilizes the price, curbs vicious 

competition and provides a good foundation for healthy development of local TVEs. 

4, Fi nancing 

Total investment in the demonstration enterprise is 2. 5 million yuan RMB, 

$60, 000 of which are project supporting fund for the increment cost covering the 

feasibility study and energy-saving training, etc, Another $60, 000 is commercial loan 
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coming from rural credit association. All the remaining capitals are self raised. In 

addition, TVE Project has improved the assistance of local government in financing 

energy technical reform projects. That is, XiAn Municipal Government would 

allocate 100, 000 yuan to any brick-making enterprise with the investment of 1 million 

for technical reforin. 

Therefore, it can be said that TVE Project to some extent has alleviated the 

financing obstacle of TVEs, However, because the entrusted loan under RCF 

mechanism requires supporting commercial loan of ABC, this leads to the 

phenomenon that under current operational mechanism, the entrusted loan may not 

provide direct financial support to small TVEs that cannot provide guarantee, 

especially the brick-making TVEs. How to raise the efficiency of the entrusted loans 

and practically remove the financing obstacle for medium and small sized TVEs is the 

key issue for consideration during the adjustment of RCF mechanism, 

5, Market demand 

Though TVE Project has facilitated the development of "banning the production 

and utilization of solid clay bricks", the evaluation team finds during the 

investigations in Shaanxi Province that the amount of solid brickyards is still bigger 

than that of hollow brickyards in XiAn region, Most rural areas still use solid bricks in 

construction. In XiAn Baqiao District where the demonstration enterprise locates, 

there are 83 brick-making enterprises, those close to urban areas are dominated by 

hollow brick manufacturers. But most such TVEs far from cities are solid brickyards. 

Solid clay bricks still occupy 50/0 iriarket in Baqiao District of XiAn. 

Therefore, in post-project activities, the authority should make full use of 

replication enterprises, combine the project follow-up work with the development of 

socialist new countryside, facilitate the extension of hollow and porous bricks in rural 

areas and speed up the application in rural construction energy-saving market. In 

doing so, it will create larger market space for the development of hollow and porous 

bricks and raise the overall application level of the baked products. 

6, Promotion and improvement of energy conservation awareness of the 

enterprise 
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Both the management and ordinary workers of the enterprise have received 

training at different degrees from different channels during project implementation 

and they have effectively raised their awareness in saving energy. Part of the 

enterprise training channels comes from the Project Office and LPIC. But the 

enterprises also take initiatives to look up information, consult with experts and share 

their experience. Apart f'rom energy saving technology, these training courses also 

focus on the idea and concepts on environmental protection and energy conservation, 

which have effectively enhanced their environmental awareness and responsibilities. 

Frequent and extensive training and publicity activities have dramatically raised their 

awareness in energy conservation and environmental protection as well as operation 

skills. The influence of TVE Project ranges from the decision-making of business 

leaders, production work and everyday hfe of ordinary workers. It also facilitates the 

dissemination of the idea on energy conservation and environmental protection to the 

relatives and friends of trainees, which greatly promotes the development of the 

awareness in energy conservation and environmental protection of local communities. 
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Case Study 

— The Implementation of TVK Project by Nanjing Moling 

General Casting Plant in Jiangning District 

I. Introduction 

Situated in Moling Town, Jiangning District of Nanjing, Nanjing Moling General 

Casting Plant in Jiangning District is the biggest TVE casting enterprise in Nanjing 

with annual output of over 10000 t casting products, Stimulated by the TVE Project, it 

has carried out continuous energy technical reform and capacity building in 

management with self-raised capital since it was identified as a demonstration 

enterprise at Phase I project in 1998, 

II. Technical Reform Measures and Energy Efficiency Management 

Nanjing Moling General Casting Plant has carried out continuous energy 

technical reforin and capacity building in management since it was identified as a 

demonstration enterprise in 1998. It has carried out technical reforms in such 

production processes as smelting, sand making, moulding, core making, cleaning, and 

thermal treatment, which have raised energy efficiency and lowered the reject rate. In 

Phase II of the project, it mainly adopts 12V135 Model Engine to carry out technical 

reform on the casting production technology. 

III. Project Achievements 

I ~ Energy efficiency baseline and the achievement of energy conservation and 

reduction of GHG ernissions 

Under the support of TVE Project in 2003 Nanjing Moling General Casting Plant 

has carried out a series of technical reforms in such production processes as smelting, 

sand making, moulding, core making, cleaning, and thermal machining treatment. The 

reformed sand treatment line has significantly raised the quality of sands and the 



products. It has lowered the labor intensity at the same time. Using thermal cupola 

instead of cool cupola, the plant saves 15% coke, The reformed machining production 

line could raise the added value of the products and energy efficiency and at the same 

tiine reduce energy consumption per unit output. 

After the above energy technical reforms, the consumption of coal, coke, 

electricity and oil per unit product has been reduced to diferent degrees. Product 

comprehensive energy consumption of the plant has decreased from 0. 606 t coal 

equivalent per ton of casting product in 2002 to the current 0. 374 t coal equivalent per 

ton of casting product. It now saves 3068, 20 t coal equivalent each year and reduces 

the emission of CO2 by 7649. 02 t per year. It is one of the top enterprises in the 

industry in terms of energy consumption. 

2, Economic benefits 

TVE Project has improved the production technology, raised the output and 

reduced production cost of the plant This enables the plant has bigger profit-making 

and price-cutting space in the market and stronger competition power. Table 2. 4 

shows the change of the production cost and scale of Nanjing Moling General Casting 

Plant before and aAer taking part in the TVE Project. It can be seen that there are big 

reduction of energy cost and great increase of output aAer the implementation of the 

Project. 

Table 2A Change of the production cost and scale of Nanjing Moling General Casting 

Plant before and after taking part in the TVE Project' 

Energy cost 

Percentage of energy cost 

Reject rate of major products 

Output 

2002 

715. 4yuan/t 

18% 

15% 

13, 245 t products/y 

2005 

597 yuan/t 

15% 

5, 2% 

28, 000 t products /y 

' Source: Investigation Report on the Establisiunent of Jiangning District LPIC, Nanjing, Jiangsu 

Province 
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TVE Project has reduced the emission of pollutants of relevant enterprises and 

provided greater space for them to survive in the face of increasingly strict 

environmental laws and regulations. 

In addition, with the help of TVE Project, relevant TVEs have more information 

access and chances for the exchange with experts, which improved the professional 

capacity. 

3, Reputation and social influence resulting from the technical reform 

Nanjing Moling General Casting Plant has been awarded as "Top 500 Public 

Welfare Enterprises in China" by Ministry of Civil AAairs and the "Star Enterprise" 

by Naning Municipal Government. Social influences of the technical reforms of the 

plant include the following aspects: A) Improvement of working conditions, The 

implementation of the TVE Project has significantly improved the working conditions 

of workers. Before the Project, dust pollution of Nanjing Moling General Casting 

Plant imposed big threat to the health of workers. The environment of the plant has 

enjoyed evident improvement aAer the implementation of the Project and workers no 

longer have any significant pollution problem in the workshop, B) Salient 

contributions to local environmental protection. Nanjing Moling General Casting 

Plant has carried out a series of technical reforms in such production processes as 

smelting, sand making, moulding, core making, cleaning, thermal treatment and 

machining. As a result, there is a 9'/0 reduction in SO2 emission, 8'/0 reduction in dust 

emission and 79'/0 reduction of the discharge of waste sand, C) More job 

opportunities. During the implementation of the TVE Project, Nanjing Moling 

General Casting Plant has increased 100 jobs, accounting For 16'/0 of the total. But 

there is no new job opportunity in the control enterprise — Nanjing Yuhua Plant. D) 

Improvement of the welfare for the disadvantaged groups. With the implementation of 

TVE Project and technical reform of the plant, the labor intensity and diAiculties of 

some original work categories have decreased. At the same time, some new work 

categories emerge, which provides job probabihties for disadvantaged groups 

including the disabled. When facilitating local economic growth, relevant enterprises 
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have played an active role in improving the welfare of the disadvantaged groups and 

maintaining social unity and stability. 

4, Replication outcome and potential 

The demonstration enterprise plays a big demonstrating role in the region. It 

presents comprehensive demonstration including all aspects such as management 

mode, idea on energy saving, technology and construction, During the process, Mr, 

Liang, Party Secretary of Nanjing Moling General Casting Plant and Vice President of 

Nanjing Casting Association plays an ineffaceable role. During Phase II of the Project, 

Mr. Liang, replacing Jiangning District TVE Bureau, organized energy-saving training 

programs for all casting enterprises in Jiangning District. 

At present, the carrying out of TVE Project in Nanjing region has extended to 

other 6 casting enterprises with total number of replication enterprises being 31. At 

the same time, TVE Project has identified the following objectives in Project 

Documents: it will expand the project implementation of casting TVEs into feasibility 

study and construction based on feasibility studies of TVEs of the four industries. The 

comprehensive benefits of these enterprises through eA'ective technical reforms will 

certainly attract the interest of other enterprises of the same industry in energy 

technical reform. At present, energy consumption per ton of casting product in China 

is still relative high, about 2-3 times of that of developed countries . Under the 

strategy of sustainable development, there is huge potential for energy conservation in 

this industry of China. 

IV. Analysis on the Experience and Lessons 

Selection of Technology 

In selecting the appropriate energy saving technology, TVE Project fully respects 

the selection of relevant enterprises. Based on the practical situation, it has guided and 

supported relevant TVEs to adopt the most required technologies, which has greatly 

mobilized the initiatives of enterprises in energy technical reform. Meanwhile, TVEs 

also voluntarily carry out the activities in saving energy and reducing the emission of 

Source; China Casting Yearbook 2005 



GHG Based on the requirements for self development, Nanjing Moling General 

Casting Plant has adjusted its energy technical reform program many times. TVE 

Project provided strong support to such adjustment and changed TOR. This fully 

demonstrates that TVE Project closely combines with the development direction of 

TVEs. TVE Project has facilitated the adoption and absorption of state-of-art 

technologies by relevant enterprises. Meanwhile, it has provided more reliable and 

richer sources of information. Investigations show that the production technology, 

education level and skills of workers and market conditions of the casting enterprises 

of Jiangning District make it difficult for carrying out energy saving activities, Fully 

understanding this situation, LPIC of Jiangning District helps TVEs get access to the 

required technical information by means visits, technical training and exchange 

meetings, which has laid a good foundation for such TVEs to adopt energy saving 

technologies. 

2. Policy driven incentive mechanism 

The outcomes of TVE Project have facilitated the enforcement of national and 

local policies and regulations by local governments and raised the initiatives of 

enterprises in energy conservation and GHG reduction and local governments in 

carrying out environmental protection policy. This helps the enforcement of Energy 

Conservation Law and Clean Production Law and is conducive to smooth 

implementation of the policies of casting industry on energy conservation and GHG 

emission reduction, At the same time, TVE Project is the first to introduce the 

Voluntary Agreement mechanism to TVEs. This is an innovation in government 

administration and mobilizes the initiatives of enterprises in saving energy and 

resources. 

With smooth implementation of energy technical reforms and its good economic, 

social and environmental benefits it has obtained resulting from energy saving and 

environmental protection, Nanjing Moling General Casting Plant has become a good 

example for local TVEs. It becomes an unofficial access standard for other 

enterprises to enter local development zones. That is, if other enterprises do not have 

same energy-saving and environmental protection performance, they will not be 
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permitted in the economic development zones. This illustrates that the successful 

implementation of TVE Project has facilitated active change of the attitude and 

awareness of local governments and other stakeholders. This has created a good 

atmosphere for the development and enforcement of local energy-saving and 

environmental protection policies. 

3. Support from local government agencies — including LPIC 

LPIC of Jiangning District has actively raised the capital for the energy technical 

reform program of Nanjing Moling General Casting Plant. The LPIC strived for 

125, 000 yuan from Nanjing Science 4, Technology Bureau as technical reform fund. 

At the same time, Science k Technology Bureau of Jiangning District presented 

80, 000 yuan supporting fund to guide the plant building the 

aliuninum-alloy-disappearing mold casting production line with annual capacity of 

1000 tons, this has raised the overall product acceptance rate to 95'/0 &om 85'/0. 

At the same time, LPIC of Jiangning District has facilitated the implementation of 

relevant policies on welfare enterprises, Nanjing Moling General Casting Plant has 

become a private share-holding enterprise with the percentage of disabled workers 

enabling it enjoying favorable tax policy stipulated by the State. It still enjoys the 

favorable policy of first collection and then refund of value-added tax. This has 

removed the obstacle of "private welfare enterprise being not able to enjoy national 

favorable policy due to change of ownership". To some extent, this has improved 

relevant national policy, 

In addition, taking the advantage of the contacts among different local 

governments, LPIC of Jiangning District organized the representatives of casting 

enterprises in the District to carry out technical visits to such cities as Dalian, Jinan, 

Suzhou and Shanghai in 2004, which has enhanced mutual exchanges. 

Among the 19 LPIC, the establishment and work of Jiangning District LPIC have 

the unique good conditions. MSSE Bureau of Jiangning District has established the 

"Jiangning District Administrative Service Center", that is, each government 

department of the District sets up an office in the center to provide the service for the 

enterprises. Enterprises of Jiangning District call it as the "government supermarket", 
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As the unit on which LPIC of Jiangning District depends, MSSE Bureau of Jiangning 

District naturally integrates LPIC work into the "government supermarket", which 

effectively combines LPIC functions with that of local government and ensures 

sustainable development of the philosophy of LPIC, 

4, Financing 

Financing obstacle is one of the four big obstacles of TVEs carrying out energy 

technical reform, Total investment of the demonstration enterprise is 29, 40 million 

yuan RMB, $100, 000 of which is TVE Project supporting fund and the remaining 

parts are self raised. Though Project supporting fund accounts a small percentage in 

total investment, most such funds are utilized for the increment cost that TVEs most 

unwilling to pay, which includes the cost for feasibility study, the installation and 

testing of energy saving equipment and training activities. Project supporting fund 

plays an active role in stimulating the interest of TVEs in investing energy efficiency 

projects, 

In addition, TVE Project has enhanced the eA'orts of local government in 

supporting energy reform projects. The demonstration project Nanjing Moling 

General Casting Plant has, with the support of LPIC officials, obtained the financial 

support of such funds as Jiangsu Big Project Investment Fund, Jiangsu Province 

Clean Production Fund (one sum of 500, 000 yuan in 2005) and Nanjing Technical 

Reform Fund. 

5. Market demand 

With price rise of energy and raw materials, the competition of international big 

companies in China and increasingly strict restrict of national energy and environment 

policies, TVEs in casting industry are facing increasingly grave market situation, 

Therefore, they have spontaneous technical reform requirements in casting TVEs for 

reducing the cost, lowering GHG emission, improving product quality and developing 

new products. 

Meeting the market demand, TVE Project selects profit-making technologies to 

carry out energy technical reform in the demonstration and replication enterprises 

with good economic profits. Successful technical reform of these enterprise and the 
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publicity and training of the project have further promoted the improvement of 

relevant technology, raised public awareness in energy saving and enhanced market 

demands for energy-saving products and technologies. 

Meanwhile, the investment in mould-disappearing process and resin sand 

processes of casting enterprises has increased the sales of relevant energy-saving 

equipment, As a result, TVEs in casting industry begin investing in such production 

processes. 

6, Promotion and improvement of energy conservation awareness of the 

enterprises 

Both the management and ordinary workers of the enterprise have received 

training at different degrees from different channels during project implementation 

and they have effectively raised their awareness in saving energy. Apart &om energy 

saving technology, these training courses also focus on the idea and concepts on 

environmental protection and energy conservation, which have effectively enhanced 

the environmental awareness and responsibilities of the staff of the enterprises and 

improved their. After the training courses, the managers and workers of the 

demonstration and replication enterprises begin paying attention to such issues as 

energy and resources saving in each production link, application of energy-saving 

equipment, reduction of energy waste and sharing of experience among the 

counterparts of the industry. 

The workers of Nanjing Moling Casting Plant have about 7 training courses each 

year and it has become a system. As a comparison, Nanjing Yuhua Plant, the control 

enterprise in the same region, has no evident change because it has not took part in the 

Project. High-frequency and extensive training and publicity have facilitated the 

dissemination of the idea on environmental protection and energy saving to the 

relatives and friends of the staff of the TVE and improved the awareness of local 

comtnunities in environmental protection and energy saving. 
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Case Study 

— The Implementation of TVK Project by Xhejiang Shenhe 

Cement Co. , Ltd. 

I. Introduction 

Zhejiang Shenhe Cement Co. , Ltd. has the only off-kiln-decomposition new dry 

rotary clinker production line with daily capacity of 2500 t in Jiaxing City, Zhejiang 

Province. It is originated from a small enterprise using shaft kiln with annual capacity 

of 200, 000 t. With the adjustment of national macro industrial policies and increasing 

environmental protection awareness and social responsibility of the management of 

the enterprise, Zhejiang Shenhe Cement Co. , Ltd. took the lead in cement TVEs in 

2000 to upgrade its production line and has become a modern cement manufacturer. 

II. Technical Reform Measures and Energy Efficiency Management 

The energy technical reform of Zhejiang Shenhe Cement Co. , Ltd. is the 

establishment of the first 5-grade pre-heat pure low-temperature residual heat 

generation demonstration project for new dry ceinent clinker production lines in 

China. With the innovative application of the pure low-temperature residual heat 

power generation technology, the project employs the residual heat of the cement kiln 

to generate electricity without any additional combustion ineasures and influence on 

normal operation of the cement production process, thus realizing terraced utilization 

of energy. 

III. Project Achievement 

Energy efficiency baseiine and the achievement of energy conservation and 

reduction of GHG emissions 

As the first 5-grade pre-hear pure low-temperature residual-heat power generation 

demonstration project for new dry cement clinker production lines in China, Zhejiang 

Shenhe Cement Co. , Ltd. employs the residual heat of the cement kiln to generate 
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electricity without any additional combustion measures and influence on normal 

operation of the cement production process, thus realizing terraced utilization of 

energy. 

The power generation facility has been in safe operation for 9360 hours since its 

on-grid power generation on March 26, 2005 with accumulated output of 25 million 

kW h, creating economic benefits of 15 million yuan. At present, the installed 

capacity of the generation system is 3MW with annual power capacity of 20, 94GWh. 

At present, energy consumption per ton of clinker of Zhejiang Shenhe Cement 

Co. , Ltd. is 0. 096 t and comprehensive energy consumption is 0. 106 t coal equivalent 

per ton of cement. With the application of pure low-temperature residual heat power 

generation technology, Zhejiang Shenhe Cement Co, , Ltd, recycles the energy 

equivalent to about 8020 t coal equivalent and reduces 19994 t of CO2 emission each 

year, It has become one of the top enterprises in the industry in terms of low energy 

consumption per unit product. 

2, Economic benefits 

Production cost of cement is mainly composed of the costs of electricity, coal and 

limestone. Beginning from 2004, the profit making level of cement industry has a 

significant decrease due to the reduction of off-plant price and rise of the price of raw 

materials and fuel. The implementation of TVE Project has greatly lowered 

production cost of the demonstration enterprise and won big profit margin for it. 

Zhejiang Shenhe Cement Co. , Ltd. ~e project demonstration enterprise has 

successfully developed the first 5-grade-cyclone-preheater new dry residual heat 

power generation project in China. This not only addresses the power issue of the 

enterprise, but also greatly reduced production cost. The cost of residual heat power 

generation is 0, 05 yuan/kW h, and 0. 13 yuan/kW h plus equipment depreciation. This 

is much lower than industrial price of power being 0. 59 yuan/kW'h. At present, 1/3 

power of the enterprise comes from this generation facility, which saves over 1 

million yuan per month and 10 yuan reduction of the cost of each ton of cement. 

Right now, cement market is flat. The price of cement is about 200 yuan/t which is 
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pretty close to the cost. The 10 yuan cost reduction has won a good profit margin for 

the enterprise. 

In addition, the success of the project has to some extent changed profit-making 

mode and operation concept of the enterprise, i. e. shifting from the extensive 

operation with small profit but larger sales into the sustainable operation mode 

characterized by seeking higher profits from better manageinent and technical 

innovation, which has strengthened comprehensive competitive power of the 

enterprise. 

3, Reputation and social influence resulting from the technical reform 

Reputation and social influence resulting from the technical reform mainly are the 

followings: A) Increased farmer's income. The annual income of an ordinary worker 

of Zhejiang Shenhe Cement Co. , Ltd, is 13000 yuan, similar to the average worker's 

income of Zhejiang Province. The workers of Zhejiang Shenhe Cement Co, , Ltd. has 

over 10'/o growth year on year, this income level is far higher than that of local 

farmers. B) Raised social status of women. In every four technical workers of the 

computer control room of Zhejiang Shenhe Cement Co. , Ltd. , there is one woman 

worker there monitoring the operation of cement manufacturing equipinent. With the 

development of the enterprise and high automation, more job opportunities will be 

available for women, C) Promoted the establishment of rural social security system. 

Zhejiang Shenhe Cement Co. , Ltd, has offered the pension, medical insurance and 

unemployment insurance for its staff and been in top position in TVEs across China 

in terms of social security. 

4, Repli cation outcome and potenti al 

The success of the first 5-grade cyclone new dry residual heat power generation 

project in Zhejiang Shenhe Cement Co. , Ltd, has evoked a big repercussion in the 

cement industry. Up to now, Zhejiang Shenhe Cement Co. , Ltd. has received the 

representatives of 45 cement enterprises learning the demonstration technology and 

put forward comments and suggestions on the Feasibility Study of the demonstration 

technique of 5 cement enterprises, The amount of replication enterprises in cement 



industry is 20. In addition, there are more than 50 such projects under way in Zhejiang 

Province. 

At present, there are 83 new dry rotary kiln production lines in Zhejiang Province. 

If they all adopt this new technology, the electricity saved could be enough to supply 

domestic power for a small city with I million residents. This is very significant to 

alleviate power shortage of Zhejiang Province. 

It is inevitable that the new technology would replace the shaft kiln in the future. 

The information from NDRC indicates that industrial restructuring is one of the key 

tasks for the development of cement industry in China during the 11'" Five-Year Plan 

period. It is expected that the percentage of cement from the dry technology will go 

up from 40'/o to 70'/o in 2010, this has created a large room for the application of the 

new dry cement manufacturing technology to generate power with residual heat. 

IV. Analysis on the Experience and Lessons 

1, Selection of technology 

The residual heat power generation facility of Zhejiang Shenhe Cement Co. , Ltd, 

has been in safe operation for 9360 hours since its on-grid power generation on March 

26, 2005 with accumulated output of 25 million kW h and reduction of 25, 000 t of 

CO2 emission. The cost of residual heat power generation is about 0. 12 yuan/kW h, 

leading to 15 yuan reduction of the cost of per ton clinker and 20 million yuan cost 

reduction each year. 

The selection of residual heat power generation technology complies with the 

principle of marching with the times. When selecting the demonstration technology, it 

is found that the power generation technology using residual heat from cement rotary 

kiln conforms to national industrial development trend though not being listed as 

national key development program. This technology is conformity with the 

orientation of national industrial development policy with big potential in energy 

conservation and extension value. Therefore, TVE Project has adjusted the 

3 Source: Development Objective ot' Cement Industry in 2010, Feb. 23, 2006. Digital Cement Network 
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demonstration technology of cement industry in line with relevant national industrial 

policies. 

This fully demonstrates that the selection of the demonstration technology must 

conforms to national and local development policies and the outlook on scientific 

development and be conducive to the development of a resource-saving and 

environment-friendly society. Meanwhile, the selection of the demonstration 

technology must also fully respect the will of the enterprise. As a private enterprise, 

Zhejiang Shenhe Cement Co. , Ltd. has been determined to make progress and made 

technical innovations. !t is the first in China to successfully develop the kiln residual 

heat power generation technology. This reflects the fact that private enterprises are 

gradually becoming an important force in technical innovation. This actually complies 

with the national macro policy on "self innovation". 

2, Policy driven incentive mechanism 

The successful implementation of the project has provided a good foundation for 

the establishment and development of national and local energy-saving policies and 

regulations, particularly at local level. 

To some extent, it can be said that Zhejiang Shenhe Cement Co. , Ltd. is a 

successful case where TUE project has direct influence on macro policy. This 

company succeeded in employing the residual heat of new dry (5-grade cyclone 

pre-heater) rotary kiln to generate electricity in March of 2005, the first in Zhejiang 

Province and even in China, As a result, Zhejiang Economic and Trade Commission 

has included this technology into the "Guiding List of Zhejiang Province on the 

Replication of Electricity-Saving Technologies and Products (Group I)"(issued in July 

of 2005). In the same year, it promulgated favorable policy on the extension of the 

demonstration technology of the project including the exemption of on-line charge 

and simple review and approval procedures. In addition, the "National Mediuin and 

Long Term Plan for Energy Conservation" issued by NDRC in December of 2004 

also specifies the replication of the pure residual heat power generation technology in 

30 cement enterprises each year, making it one of the technologies under national 

support. Moreover, the Central Government still provides national bond support to the 
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residual heat power generation technology in cement industry in the background that 

the State has reduced the loan to the industry. 

3, SupportPom local government agencies — including LPIC 

Tongxiang LPIC has given strong support to the carrying out of the 

demonstration project. During the review and acceptance of the residual heat power 

generation project, Tongxiang LPIC carried out relevant policy coordination work. 

According to Mr. Shen Xinglong, Director of Zhejiang TVE Bureau, pure residual 

heat power generation project of Zhejiang Shenhe Cement Co. , Ltd, conforms to 

relevant national policies and local policies of Zhejiang. Therefore, there was no 

obstacle in review and approval of the project, The LPIC actively carried out policy 

coordination with relevant departments including Zhejiang Economic and Trade 

Commission and accelerated the approval process. Then, Tongxiang LPIC carried out 

key policy coordination work on power on-grid link. The policy of Tongxiang Power 

Grid Company stipulates that power generation and on the grid are not allowed 

without permission in order to avoid the threat to the overall power grid. Tongxiang 

LPIC had many communications with Tongxiang Power Grid Company and finally 

strived for favorable on-grid policy for Zhejiang Shenhe Cement Co. , Ltd. , which 

permits within 1 km on grid of the power generated by Zhejiang Shenhe Cement Co. , 

Ltd. But the electricity should not be transmitted out, thus avoiding the threat to the 

whole network. 

In addition, residual heat power generation project of Zhejiang Shenhe Cement 

Co. , Ltd. has obtained 100, 000 yuan financial support of Science & Technology 

Bureau of Tongxiang City. 

4, Financing 

Total project investment of Zhejiang Shenhe Cement Co. , Ltd. , is 17. 76 million 

yuan, $100, 000 of which is TVE Project supporting fiuid, $200, 000 is the entrusted 

loan and the remaining is self raised capital. To some extent, the entrusted loan plays 

its role in removing the financial obstacle of Zhejiang Shenhe Cement Co, , Ltd. 

However, the capacity of RCF mechanism is limited. Therefore, it is more important 



for the mechanism to guide and lure more capitals from other channels to invest in 

technical reform on energy conservation. 

The success of the project has changed the attitude of commercial banks towards 

energy technical reform of enterprises, In the past, commercial banks held bias view 

on technical reform on energy conservation of TVEs. They thought its main purpose 

is to meet the enhanced supervision requirements of the government and the nature is 

passive technical reform with major benefits being social rather than economic. The 

success of the technical reform project of Zhejiang Shenhe Cement Co. , Ltd. has 

eliminated the worries of those banks to a large extent. As a result of the 

demonstration project, conunercial banks have provided many loan supports to 

similar projects. 

In addition, the huge economic benefits of the project have attracted professional 

investment companies. China Water Investment Corporation and one of the technical 

supporting units of the project — Nanjing Kaisheng Ceinent Design Institute has 

signed an exclusive agreement. According to the agreement, China Water Investment 

Corporation would invest in the pure residual heat power generation project and sell 

the electricity at lower-than-market-price to enterprises. This approach has removed 

the capital obstacle for relevant enterprises that want to adopt this technology. 

5, Market demand 

The overall profit level of cement industry has been under sharp decline since 

2005 due to the reduction of o6'-plant price and the rise of energy price. Severe lack 

of power of Zhejiang Province in 2005 led to wide under capacity in cement industry 

and further reduction of profits. At the same time, cement industry in China is facing 

pressing restructuring and upgrading requirement in the beginning of the 21 century. 

The traditional shaft kilns will be banned in the near future. The new dry pure residual 

heat power generation technology advocated by the project has Anther enhanced the 

advantage of the new cement production process, lowered production cost, reduced 

environmental pressure and addressed power shortage issue. It is the energy-saving 

technology with economic profits and big market potentials. The large scale extension 
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of this new technology and the residual heat power generation projects have also 

brought huge benefits for energy conservation and environmental protection. 

In addition, the transformation from shaft kiln to new dry production line and 

reuse of the residual heat of the kiln has facilitated technical improvement of the 

cement industry and led to gradual shrinkage of the application area of low-grade 

cement product4, thus facilitating the restructuring of cement market. Moreover TVE 

Project has increased the demands for energy-saving equipment, 

6. Promotion and improvement of energy conservation awareness of the 

enterprises 

Both the management and ordinary workers of the enterprise have received 

training at different degrees from different channels during project implementation 

and they have effectively raised their awareness in saving energy. Apart from training 

and site visits, a special interview program on the demonstration project was 

broadcasted on media including Hong Kong Phoenix TV Station. This has greatly 

expanded the publicity scope of the Project and enhanced its influence, Part of the 

enterprise training channels comes from the Project Ofhce and LPIC. But a large 

proportion of such training activities come from the initiatives of enterprise managers 

to look up information, consult with experts and share their experience. Apart from 

energy saving technology, these training courses also focus on the idea and concepts 

on environmental protection and energy conservation, which have effectively 

enhanced the understanding of and concern about environmental quality by the staff 

of the enterprises and improved their environmental awareness and responsibilities, 

AAer the training courses, the managers and workers of the demonstration and 

replication enterprises begin paying attention to such issues as energy and resources 

saving in each production link, application of energy-saving equipment, reduction of 

energy waste and sharing of experience among the counterparts of the industry. 

Shaft ki1n usually produces 325/4255 cement, while rotary kiln could manufacture 435/5350 

grade cement or better. 
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