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Executive Summary

This final independent evaluation report was pregavith considerable input from the China TVE
PMO (Project Management Office), MOA (Ministry ofgAiculture, UNDP and UNIDO. However,
the responsibility for the evaluation analysis andclusions are solely those of the evaluators.

The Phase Il TVE project had its funding approvediEF (Global Environmental Facility) in May
1999, was launched in February 2001, and was stgghby a GEF grant of US$ 8.0 million, with
planned co-financing (in-kind and in-cash) of US®K56 million, and with a four year planned
project operational duration. UNDP was the intdometl Implementing Agency, UNIDO was the
international Executing Agency, and MOA was the dstit Executing Agency.

TVEs (Township and Village Enterprises) were esshleld from the 1950's in China as rural,
collective entities established at the township wfidge level to provide jobs for the huge amounts
of surplus rural labor as well as to provide edséfdw cost local products. TVES have now been
largely privatized to their former managers, arildl @timarily sell their products into local marlset
TVEs are an important source of local tax revenaesl generally retain strong links to local
government and officials for their land tenure amananage their exposure to the implementation
of the numerous guidelines emanating from cerpralincial and district government levels.

There are around 23 million TVEs in China, accaumtior around 30% of GDP and providing

around 143 million primarily unskilled rural jobSVEs provide more than half of the total output
from the building materials (cement and brick), iogkand metal casting sectors. These four TVE
sectors account for one-sixth of China’'s £@missions. Key drivers in updating TVEs in a
step-by-step process from their very backwards ‘$9&&hnology, investment and management
levels are to improve their competitiveness anegetiuce their high pollution levels.

The high-level outcome sought by GEF (as the pevaf the core funds for the TVE project) was
to reduce Greenhouse Gas (GHG) emissions in Chbra&k, cement, metal casting and coking
TVE sectors. The TVE project was designed to remkeg market, policy, technological,
management and financial barriers to market transition in the development and uptake of key
energy efficient technologies and products in the TVE sectors.

The overall purpose of this final project evaluatiwas to provide an independent review of the
project’s achievements towards meeting the higkll@nergy efficiency market transformation
outcomes sought, evaluate specific project outpuis,examine indications and prospects of project
sustainability. Project sustainability covers wieeththe project is on track to provide results,
approaches and institutions that are likely to iserand continue to provide positive energy
efficiency results after the project’s formal opemaal completion (now scheduled for 31 July
2007). The primary focus of this evaluation is ba TVE project’s impact on GHG emissions (for
GEF purposes), as well as on the Chinese goverfsr@yt interest in improving national and local
energy sustainability, pollution reduction, povemguction, and TVE competitiveness.

The overarching TVE evaluation finding is that greject has been very successfully implemented,
has achieved far greater than anticipated GHG temhs; and leaves a strong sustainability legacy.

In the eight pilot-demonstration projects impleneehtGHG savings of 193,192 tons £@® have
been achieved compared with the 85,000 tons/ys €0ings anticipated in the project’s design.
Around $49 million of co-funding was invested inefle pilots, including $10 million from
commercial sources, leveraged from an $800,00Cibatibn from GEF.

In addition, 111 out of 118 formal replication grojs, with CQ reductions of 1.3 million tons/yr
are achieved or underway (with 714,000 tons/ys €8¥ings in 101 projects implemented to date) -
with funding provided by GEF and the TVESs, as veallfrom a range of grants, policies and other
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support from various levels of the Chinese govemme€hese results are a significant advance on
the project design target of 1 million tons/yr o®LCreductions to be identified and designed in
detail in 100 feasibility studies, but not nece#gado be implemented during the project’s openatio
GEF's $2 million has leveraged around $100 millddrco-funding in these 101 replication projects.

The use of the PIC and LPICs — national and locdicy Implementation Committees — was a
particularly relevant project design element— intipalar in China’s current stage of social market
development. With the pro-active effort of the PMtbese policy co-ordination mechanisms
provided strong and effective project leadershipl ao-ordination. The project also greatly
benefited from strong policy implementation linkagé particular, the project made good use of
PMO and PIC links to assist the development ofqgdi to prohibit some outdated and energy
inefficient technologies as well as by provincity and district authorities. Through its LPICKs)
the project then enhanced the local enforcemesticti lists of prohibited technologies.

The use of formal co-operation Voluntary Agreemef\fds) between the TVE project, local
government agencies (through the LPICs), relevadustry associations and pilot and formal
replication sites proved to be very effective ini@fs TVE sector. The VAs facilitated tangible
energy efficiency actions through a formal framewthat coordinated global GHG objectives,
national objectives and local environmental, empiesit and competitiveness objectives.

The project has clearly fostered a considerable baumof independent energy efficiency
self-replications that have been implemented withdirect project funding support. These
self-replications arose from the extensive techri@éning provided by the project, site visits and
training provided by the pilot TVEs (including onf@r-profit basis), project publicity efforts, the
interest in energy efficiency arising from the gaijs pilot and formal replication results, andnfro
the efforts of the LPICs to locally disseminate teehnologies demonstrated by the project. These
self-replications are estimated to account for ado80 million tons of lifetime C@savings and an
un-quantified but clearly large amount of co-furglifhere also seem to have been self-replications
in Bangladesh, India, and USA- but with also asuyetjuantified results.

The TVE project was large and complex, but withosty co-operation was successfully
implemented in a period of dramatic technologicagrket and social change in China. As an
example of the rapid pace of change in China dutiegoroject, most of the proposed pilot projects
and technologies had to be completely updated angdd. For example, in the cement sector a
third-generation of power generation plant has lareloped and is in use only two years after the
first formal first-generation pilot unit was indtd by the project. This third generation wastet hea
recovery (WHR) plant is giving 50% more electriaitytput for the same capacity cement plants.

The project baseline needs to account for the hage of technological progress occurring
autonomously (in the absence of the project) inn@hiThere is no question that the project
advanced the implementation of energy efficienchit®logies in all four TVE sectors. However,
much of the project’s energy efficiency developmant dissemination would have eventually
occurred in the absence of the project. The prqgjeasbably advanced the uptake of the relevant
energy efficient measures by five years. With 90@,@ons/yr of CQ reductions, direct lifetime
GHG reductions are around 4.5 M tons C8elf-replication lifetime C@savings are estimated at
around 30 million tons. Co-funding achieved is kcess of $150 million. These are impressive
figures for $8M of GEF funding and a co-fundinggetr of US$10.55M. The project results also
strongly supported the development of China' Hile year Plan’s 20% energy efficiency target.

The project had a challenging start and made nuwmseradjustments to evolving project
circumstances and early implementation resultss@lagjustments have been critical to the project
reaching and exceeding its design targets. Thee dlB$IDO management of competitive bidding
and implementation of 42 TVE project subcontracs klearly been a major contributor to the
project’s success. The Ministry of Agriculture’s QM) strong support has also clearly been a
critical project success factor. The TVE projectigarly suitable for UNDP/ UNIDO and GEF
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promotion as a world best practice project in tralrindustry/SME sector.

The evolution of the Revolving Capital Fund (RCFeahanism into an entrustment loan facility
(after considerable early implementation issues} wdogical and pro-active development. The
RCF was very effective in leveraging US$25 milliminco-funding from MOA and ABC compared

with its $4 million target, even although the RGmds were only 40% utilized. However, even a
40% utilization of a new funding mechanism is noraasonable, as slow mobilization of new
financing mechanism funds is very common in GEFegmts. Post-project, the $1 million RCF

funds are recommended to be used as a market-s¢parvolving fund for the demonstration of
new energy efficiency technologies in the four T8&ctors, with project risks reflected in the
interest rate charged, and financial institutioegdnd ABC able to be utilized as appropriate.

The focus and training arising from the attemptsrtplement the RCF fund provided the necessary
capacity and motivation for both ABC and TVE ent&gs to utilize non-GEF funding sources to
implement energy efficiency measures in all thetfilemonstration projects and formal replication
projects. The GEF funding component was only 8% of renovation funding in the 8 pilots that
were implemented. The pilot TVEs provided signifitéraining assistance by hosting visits. The
hosting of such site visits was a prime driverta targe number of independent self-replications, a
highly useful outcome that was not specificallycatated in the design or funded by the project.

An issue that accounted for considerable manageattanition during the project was the evolution
of the Production Technology and Product Market@ansortium (PTPMC) co-operative energy
management service delivery concept into the HoagyGompany. In retrospect, the PTPMC
concept was an over-ambitious concept, even dirtteeof project design. The effort and focus that
went into trying to form a “club-ownership”, PTPM@as a distraction from a wider post-project
sustainability perspective. Although Hongyuan wascessfully established instead of the PTPMC,
there will be many energy efficiency service pr@ril operating in China who can continue the
TVE project’s work in various ways. Hongyuan is ikely to be the dominant contributor to

post-project energy efficiency impacts as envisaigedhe PTPMC. However, the formation and
capacity building of Hongyuan has clearly produaembmpany with a promising long-term future.

The project identified that there are still verygia untapped energy efficiency potentials in the fo
TVE sectors. In particular there is a major chaknemaining to update the more than 90,000 brick
kilns throughout China that provide 95% of localaliconstruction materials. The energy efficient
tri-arch Hoffman kilns demonstrated and replicabedthe TVE project still need to be further
developed and disseminated. There is also a neaudrtmluce and prove the next brick-making
technology, the tunnel kiln. The use of tunnel &ilwould improve brick quality for increased
insulation levels for the buildings using the beacks well as reduce the use of materials. There is
also the potential to utilize heat recovery tecbgas for power generation in tunnel kilns by using
industrial wastes of mixed partially burnt furnammeal and slag as a fuel and brick material. Simple
access for such export electricity at fair techingoad financial terms will be a key issue, as shown
by the strong replication for export power from egrkilns where this support was available, and
the lack of coking heat recovery power generatéplication where such fair access was absent.

The PIC and LPIC policy support models used sudalygén the TVE project are very relevant for
similar future GEF projects, but are highly socrahrket development status, and political context
dependant. Therefore, adjustment to local conditieiil be required when promoting the China
PIC and LPIC models to energy efficiency barrienogal projects in other developing countries.

There are useful lessons to be learned from the pidiect’'s design and implementation regarding
the desirability of having a more explicit focus the overarching project purpose or outcome level,
rather than on the achievement of a long list ecHjr project outputs. This project purpose focus
could have included supporting self-replicationjects and the quantifying their results worldwide;
and on supporting and quantifying the co-fundinigieed through ABC and TVE self-investment,
rather than just focusing on the limited fundingiéable from the GEF contribution to the RCF.

iv
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1. Project Introduction

China’s township and village enterprises (TVEs) eamo being from the 1950’'s onwards as
rural, collectively owned entities established la¢ township and village level as a strategic
component of the development of the rural econofimgy also included the city branches of
township enterprises. Overall responsibility for BXadministration and development rests with
the Ministry of Agriculture (MOA). TVEs are still major component of the Chinese economy,
contributing significantly to the Gross Domestico@uct (GDP), employing large numbers of
people and contributing to social development, artipular in rural areas where there is a large
amount of surplus labor available. By 2005, thesren22.5 million TVEs accounting for 143

million predominantly unskilled rural jobs in China

TVESs currently provide more than half of the tatakput from the building materials (including
brick), coking and metal casting sectors. Howelenust be stressed that TVEs were originally
established primarily to absorb surplus rural laboprovide essential low cost products, and to
contribute to improving livelihoods in local areaBVEs originally relied heavily on direct
interventions from local governments for accessemurces and marketing opportunities. While
the four sectors covered by the project still pdevkey inputs to China’s economic development
and have been a major contributor to China’s stemanomic development over the last 20 years,
the level of technology utilized within them islisgenerally very low. Notably, these four TVE
sectors account for one-sixth of China’s total amiss of CQ and are also characterized by
extremely high local pollution levels.

Based on the background situation for TVEs, as @piov1994 the Ministry of Agriculture (MOA)
- in cooperation with UNDP and UNIDO - developea ttEnergy Conservation and GHG
Emissions Reduction in Chinese TVES” project. Inlyed995, GEF approved this project and
granted US$ 1 million in funding for its Phase mflemented from 1998-1999). The positive
Phase | results formed the basis of the currendd”haapproved by GEF in November 2000.

2. Project Design Overview

Phase Il of the project was supported by a GEFtgoAnUS$ 7.992 million and planned
Government of China (GOC) and other co-financimgkfnd and in-cash) of US$ 10.55 M. In
February 2001, Phase Il of the project was laundioeda planned four-year implementation
period.

For the project, UNDP was the international Implatireg Agency, UNIDO was the international
Executing Agency, and MOA on behalf of the GOC was domestic Executing Agency. UNDP
and UNIDO have involved the project in their assise program for China to help achieve their
objectives to support sustainable industrial dguelent in China.

The overall GEF goal of the project was to redumseghouse gas (GHG) emissions in China
from the TVE sector by increasing the utilizatidneaergy efficient technologies and products in
the brick, cement, metal casting and coking secidrs objectives of the project included: -

1) creating institutional mechanisms for barrier realat the national, county and enterprise
levels

2) establishing incentives and monitoring systemdrengthen existing regulatory programs
at the county level

3) building technical capacity for energy efficienaydgproduct quality improvement in TVES

4) creating special access to commercial financingTfEs in industries in the four sectors
to undertake energy conservation and GHG emissiduction activities

5) commercializing the financing of TVE energy consgion projects

6) expanding the application of best practices foaloegulatory reform to the national level

1
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Based on the findings of Phase | of the proje&, ’ME Phase Il project adopted a comprehensive,
innovative and ambitious market transformation apph to promoting energy efficiency in the
four TVE sectors. The two key elements of the TVEBttategy included building a sustainable
barrier removal framework, and providing direct gogt to TVEs and local government agencies.

To overcome the barriers related to inadequatecipsli techniques, markets and financing, the
Phase Il TVE project was designed to work througtentaking pilot projects in eight enterprises
in the four industry sectors, and undertaking feiisi studies and detailed designs to underpin
the duplication of the subsequent pilot projectcesses to at least 100 enterprises in 20 countries
(out of a total of 2500 counties in China). Therfeavork for overcoming the barriers comprised
Policy Implementation Committees (PIC) at natioraduntry and local levels, a Production
Technology and Product Marketing Consortium (PTPM) a Revolving Capital Fund (RCF).
The first step in building the barrier removal franork was for the project to establish barrier
removal institutions covering 8 pilot counties. Tihstitutions were designed to show the benefits
of barrier removal in general by demonstrating hoavriers could be removed in real-world
applications in rural China. Then, based on thetp#@xperiences, the proven successful
institutional structures and development approaglese to be replicated, expanded nationally, or
absorbed into existing national and/or local ingitins.

Several considerations were emphasized in the giimjgesign, in particular: establishment of a
financial mechanism, developing voluntary agreemerth the larger TVES, support to the small
and medium-size enterprise (SME sized) TVEs, anldemsing social issues.

The project had a planned wide and deep involverokstakeholders, who came from relevant
state and local governments, industry associatifinancing organizations, research institutes,
universities, private sector enterprises, NGOs,iatrgtnational organizations and institutions.

The infrastructure scheme for the project managéashimplementation is shown below: -

PIC

Representatives of
concermned
government
agencies

RCF

A dedicated

financial instrument

hosted within the
ABC

PTPMC

Al national and
international agencies
qualified to provide
economic, technical ,
managerial orfinancial
support to TVEs
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3. Evaluation Methodology

The overall purpose of this final project evaluatiwas to provide an independent review of the
TVE project’s achievements, including the evolutimithe project during its implementation to
date. The evaluation also particularly focused lo@ issue of project sustainability - that is
whether the project is on track to provide a riegdcy of results, approaches and institutions that
are likely to persist and continue to provide pesitproject results after the project’s formal
completion (now scheduled for 31 July 2007).

Following evaluation best practice, two evaluatwese chosen who were completely independent
from the project’s prior policy development, desigrd implementation. The evaluators provide a
complementary mix of national and international engnce, GEF experience, project evaluation
and subject area policy and technical expertise @Valuation is designed to meet the strong
emphasis of UNDP, UNIDO and GEF on independentuagimn of all projects that they are
involved in.

The key focus of the evaluation has been on exagievidence that the project had either
achieved the outcomes and output results expectedyas achieving similar results from
alternative new approaches developed during thgeqt® ongoing evolution. With the rapid
development of baseline technologies in the fougetasectors in China since the project’s
inception, the evaluation has also been mindful #safar as practically possible the project’s
results should be compared to an adjusted propsstlime. In other words, the evaluation must
consider what would have been likely to happenhm dbsence of the project rather than just
simply comparing the results to a frozen baseliigs is because, compared to a frozen baseline,
many of the results would in due course almostadst have happened, but just later on in time..

The evaluation adopted the following working apgioéogic: (a) Examine the overall aspects of
the project’s design and implementation througheftérdesk-review of the extensive project
documentation produced; (b) Validate data and yeiafcts through interviewing key project
stakeholders and selected site visits; (c) underiiakdepth analysis to underpin independent and
evidence-based findings; (d) formulate and docurmrdluation results; (e) circulate draft
evaluation results to key stakeholders and makéatdei adjustments from feedback and
suggestions received.

The evaluation makes use of two complementary &palyapproaches. The first approach is
output-outcome-impact analysis. The project’s desigiplementation and success were analyzed
on the basis of project outputs, project outconaesl linkages among outputs, outcomes and
impacts. Such an analysis is instrumental in suppmprthe concept of results-oriented or
results-based approaches in project design, impitatien, evaluation and refinement. The
second approach is to focus on the GEF-specifimgraesign, implementation, monitoring and
evaluation, and lessons learned. This analysiasedon understanding and utilizing the project
design context and modalities for GEF projects, @wkws key issues of the project’s design in
its GEF context and its implementation in the cmntef the great changes in China’s
socio-economic development throughout the projegtide since its inception in 1998/99.

4. Project Adjustments

4.1 Development and Policy Context

(1) National socio-economic development

China has experienced rapid and ongoing overaliossmnomic development since the late
1970s. GDP in China has doubled in the last twgegrs and is expected to double again in the
next twenty years. However, the past high incre#s&DP has been primarily driven by high
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labor, energy and of other inputs and resourced, las come at the cost of very high and
widespread environmental pollution. In such a ceit€hina is now aiming for more balanced

and sustainable development by issuing and enhgutioenenforcement of a wide ranging system
of laws, strategies and policies on energy conservarenewable energy development, integrated
resource utilization and reuse, industry structuimgrovement, technical advancement, and
environment protection.

To meet the high pressures on energy supply cabgddefficient energy use, China is both

developing new energy resources and enhancingotieeovation/efficiency of existing resources.

Through adopting advanced techniques and industigtare improvements, the two approaches
will decrease energy consumption and utilize cutyemasted energy and resource streams.

Alongside this strong and enhanced energy suppllyesergy conservation focus, increasingly
strict environment standards at both national andlllevels, and their increased enforcement, are
also driving the increased emphasis on cleanerygtmh in industries. This step-by-step
improvement in the enforcement of such standardstiag as a new driving force for enterprises
to pursue low emissions and use currently wastatldred materials in manufacturing processes.

Furthermore, the strong and continuing developntgnt more market-oriented economy in
China offers enterprises both opportunities andggnes for them to reduce the consumption of
energy and other resources to reduce costs, imppoalgy and enhance profits.

With China’s ongoing socio-economic developmentrenand more Chinese people - not just
decision makers, scientists and experts - buteisepreneurs and the wider public, also have a
growing awareness regarding environment issuekidimg climate change issues. People want to
contribute individually and collectively to impraddocal and global environmental conditions.
This new trend has proven to be very supportiihefTVE project’s activities and outcomes.

(2) National industry development technical updadinand structural improvement
policies

To improve wider industry development approaches] also to enhance industry technical
capacities, China has issued a wide range of radtioegional, district and local industry
development policies. In 2000, a national catalags wpdated on the industries, products and
techniques that were to be encouraged in the fulre2004, this catalog for phasing out
backward production capacities, products and teglas was replaced by a newly issued national
catalog (by the powerful and influential NDRC) fpriding China’s improved industry structures.

The principles followed in updating these cataligsluded considerations such as: market
conditions and potentials, improving technical levand standards, improving product quality,
recycling currently wasted energy and other ressjrenhancing environmental protection,
utilizing regional comparative advantages, imprgvgafety in production processes, generating
greater employment, and so forth. For a numbeatdgories in the new catalogs, new investment
is forbidden and various measures are then undgrtéd stop existing production in these

forbidden categories. The TVE project has succégsftorked with central decision makers to

include the newly proven energy efficiency techgods in the categories of encouraged
technologies, and to have outdated and supersezighdlogies included in the forbidden

categories. In China, this is a powerful strategjproach to improve energy efficiency,

step-by-step over time.

(3) Financial environment and development policies

In the early 1990s, a large number of stock investriunds were created in China. Some of these
funds experienced a bumpy development process filoair often-irregular establishment,
governance and operations and their often-problerpetperty and other asset quality. Therefore,

4
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from the late 1990s China more closely regulatesl dbvelopment of such funds. The new
policies strictly limited the establishment of ratly new stock investment funds but also other
new kinds of investment funds. This impacted ondbeeelopment of the TVE project's RCF as
originally proposed, and led to its subsequentwgian into an entrustment loan facility instead.

4.2 Project adjustments

The project document for the original project dasstgpted, that “Given its innovative nature, the
barrier removal framework will be subjected to dan$ monitoring and, if necessary,
modification”. As anticipated, the subsequent prbgaljustments were considerable, and they can
be summarized as follows:

(1) RCF

The tripartite annual meeting at the end of 2002eyed that the RCF be adjusted from a “fund”
to a “mechanism”. Such an adjustment was basedh@mthen current state policies of China on
the establishment of new sector funds (as indiceiexzction 4.1 (3) above) and on the fact that
the amount of capital involved was small. In OctoB803, UNDP, UNIDO, MOA and the
Agricultural Bank of China (ABC) signed a memorandof understanding and approved the
establishment of the revised RCF financing meclmanishich consisted of an entrusted loan
(US$ 1 million from the TVE project’s GEF grant)cammercial loan (US$ 2 million from ABC)
and a capacity building fund (US$ 1 million from MP The entrusted loan was managed by
Hongyuan Company and the subsequent commercia$ la@ne allocated through the relevant
local branches of ABC.

Under the framework of the RCF financing mechané&srestablished, the capital amount of the
entrusted loan could not be enlarged, but TVEs ccadsily apply for and receive separate
commercial loans without limit from ABC. The RCF cmanism was designed to bring about the
necessary specific financing resource to supperptlot and replication energy conservation and
emission reductions in the four industry sectorgh& project. In parallel, the wider banking

system in China was also becoming increasinglyasted in making commercial loans to TVEs
as they sought new business opportunities in aeasingly competitive banking marketplace.

(2) PTPMC

Following the restrictions from China’s state pmik and regulations on registering new
non-government organizations once the TVE projexs wnderway, the club-ownership PTPMC
concept (as originally designed) had to be repldogda new support concept. Therefore, a
commercially focused Hongyuan Company (Hongyuarg established in July 2003 to play the

role of, and to substitute for, the functions eagisd for the PTPMC. To ensure that Hongyuan
could develop itself, in a learning-by-doing apmtwato establish its ongoing commercial

operation during the project’s operational peridf{|IDO signed a contract with Hongyuan for it

to provide a wide range of services related topttegect’s implementation.

(3) Pilot project enterprises

During its Phase | (1998-1999), the project scrdezight enterprises for pilot energy efficiency
opportunities to be undertaken in Phase Il. Duegpaor financial conditions and backward
techniques in some of the proposed pilot projetgssias well as China’s state policies for
updating industry development and for enhancedrenmient protection, five of the proposed
pilot project sites turned out to be unable to nibetcriteria for pilot project selection once the
TVE Phase Il project was underway. Only three ef ¢éight originally screened enterprises were
eventually utilized as project pilots. Since 208i&,new pilot enterprises were chosen by utilizing
the screening procedure and they were substitotethé original five pilots that could no longer
be used (noting that one of the revised nine pilae seems unlikely to be implemented).

5
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Though those new pilot enterprises joined the ptagetivities at a late period, eight out of nine
worked effectively and satisfied the project regoients.

(4) Pilot project technologies for the four TVE Secs

As introduced in section 4.1, when Phase Il of T project was launched at the end of 2001,
China had in the meantime (since the TVE Il progesign phase) upgraded the state industry
policies that the project had to take as its refeeepoint of allowable technologies, especially in
the cement and coking industries. For example, 91Bge” coking ovens and shaft cement kilns
were now in the National Development and Reform @igsion (NDRC) catalog as technologies
to be phased out. Therefore, the originally setbeteergy efficient technologies for these sectors
had to be updated at this point. Through adjustnmessidual heat power generation techniques
based on “Clean Type” coking ovens and new dry ggsaotary cement kilns replaced the
previously proposed and now superceded coking awdept project technologies. Similar
adjustments were required for all the pilot tecligas involved in the project. This means that
the project results cannot be directly comparednagahe originally envisaged technologies, but
rather need to be compared against the technoldbasrepresented current practice in the
absence of the project at the time the technicabwations were designed and the changes
actually happened. So, for example, the energygieffi upgrades in the brick making pilots
would probably not have happened without the ptopbilst for cement and coking pilots the
heat recovery technology would probably have ba#oduced in due course without the project.
In most cases, a large component of the formal infafmal replications that were actually
implemented can clearly be attributed to the ptadieing accelerated compared to the baseline.

4.3 Barrier analysis and removal design

In the project design, four types of barriers watentified to be removed: policy barriers,
technology barriers, market barriers and finanuatiers.

In the original project design, the barrier-remoaelivities were almost completely concentrated
on the 8 pilot/demonstration level projects and ¢ight county-level LPICs. Thus, the project

design envisaged that the pilots/demonstrations werthemselves to be the trigger for wider

further mass energy efficiency actions across i fTVE industry sectors. Further, 100

feasibility studies and detailed designs were ew@d to be undertaken to foster downstream
replications, rather than being envisaged to lgeectly to concrete replication implementation

actions. The need for firm project replication antlinkages was then introduced into the adjusted
TVE project design following new national policiés 2001 and 2002 which were launched

regarding TVE development, technology upgradingarice and so forth. This was a major and
very positive project enhancement.

Large-scale tangible replication actions could orfigppen when mass independent or
self-replications were initiated. The need for, amkans to achieve, such widespread
self-replications, would normally be explicitly cened in the “sustainability” related sections in a
project design. This was not included in the TVprbject design. This caused later problems in
the monitoring of such self-replications.

In practice, such project independent or self-ogpions would need to have been supported by
the following elements: (a) a socio-economic sitratthat supported self-replications; (b)
suitable identification of barriers; (c) suitablechanisms such as LPIC, RCF and Hongyuan and
so forth to remove these barriers; (d) stronglyaagled capacity building and public awareness;
and (e) monitoring of the self-evaluations in Chamal in other countries.

It is a credit to the project’s implementation ttthe components of the necessary enabling
environment, capacity building and concrete actiomsre well organized. The biggest
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contribution of the original plan and the adjuspedject design to the self-replications was the
formulation and implementation of effective PIC dflC mechanisms.

4.4 Risk analysis and management

In the project design, seven potential risks weleniified and their expected risk levels were
listed: insufficient project integration (mediuminsufficient policy reform (medium—low);
insufficient replication (medium-low); insufficierdcommitment to replication from pilot TVES
(medium-low); co-financing cannot be arranged (lowdor TVE performance after project
implementation (low); and poor loan repayment byEEYlow).

In retrospect, from the risk identification andkrisnalysis perspective, there were two problems
with the treatment of project risks in the projesign. Firstly, the main focus was on the
potential risks within the project’'s working scojitself, and the risks from the supporting
environment for the project’s implementation wegadred. Secondly, measures for dealing with
such supporting environment risks were not expjiéricluded in the project design. The lack of
identification and analysis of such potential rideft the project unprepared for when the
necessary adjustments needed to be made duriregpimiplementation. For example, on the risk
of “insufficient policy reform”, the analysis in ¢hproject design stated “Governments across
China are looking for ways to reform. However, tieeand local pressures may sometimes slow
reform.” This analysis did not consider the emepgenf new driving forces within China that
might speed up such reform efforts, and hence ganggect delays from superseded technologies
in the project design that would no longer be @blbe used. Therefore, the project had to make
considerable unexpected adjustments to adapt tandwepected supporting environment changes.

4.5 Project outputs and relevant activity design: mechaisms, demonstration and replication

In the original project design, the key barrierattblock energy conservation in TVEs were
correctly identified. Mechanisms and activities foarrier removal were designed that were
appropriate for the socio-economic developmentuarstances of that time. During the early
period of the project's implementation, useful pess in barrier removal mechanism
establishment, demonstration and replication effarére achieved before 2002-2003 when the
abrupt changes appeared in socio-economic develtpoieumstances. The adjusted project
design was clearly very successful in adaptingutthsan abrupt change by practically adjusting
and thus enhancing the project’s implementatioteims of barrier removal mechanisms, pilot
project technology identification, demonstrationdareplication approaches. The successful
adjustment of the project design illustrates thtueeof a “results-based” project design and
implementation approach over simply continuing atdofv a long list of activities and outputs,
even if they are increasingly irrelevant, that treqtly occurs in such projects.

4.6 Project outcome design: self-replication and sustaability

In the project design description detailing theorale for GEF funding assistance, there is an
explicit expectation that the project will lead teider sustainability of the technologies
demonstrated in the pilots, as expressed by “Thenpial for nation-wide energy conservation
and CQ reduction in the four TVE industries will be mdlen 1,000 times more than those that
will be achieved in this project. This replicatipotential justifies the establishment of a barrier
removal framework that will be self-sustained afpeoject intervention”. However, since the
project was originally designed as an activitygegng modality, rather than a direct impact
replication approach, the project design did nottaim very clear considerations regarding how
the self-replications were expected to occur, her ieed to explicitly track and monitor such
self-replications. With the positive adjustmentsdeaduring the project implementation (in
particular to ensure that 101 of the 118 formalicagion project were actually implemented (with
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the implementation of another ten projects appgremiderway, rather than 100 feasibility studies
and detailed energy efficiency measures’ desigss peing undertaken), alongside rapid and
positive changes in the social and economic sdnaith China, the project clearly facilitated a
large number of, and impact from, self-replicatioBe the self-replications were a strong TVE
project success factor, but remained largely unitomed and un-quantified, largely because this
element was not included in the original projecsige and was not subsequently added during
the project’s implementation phase. However, ims®a@lmost certain that self-replications will
continue after the project’'s formal end on 31 ROY7. The sustainability of the TVE project’s
LPIC mechanisms after the project will be a keytdadn achieving ongoing self-replication
sustainability post-project. This will require stigoband ongoing post-project coordination support
at the national, province, district and local gowveent levels.

5. Policy Contributions

In the project design, there was no specific exgemnt that the project would directly support

relevant new policy developments and enhancemeHtswever, due to energetic and

well-targeted PMO, PIC and LPIC activities, adjustinof selected pilot project techniques, and
the success of the pilots — the project suppoitgdficant energy efficiency policy developments
at both national and local levels. Specific examjielude the following: -

The project conducted the first systematic enetgyey since 1984 on TVE development in the
cement, coking, foundry and brick industries. Téusvey proved to be a solid basis to support
MOA in its establishment of the 10-Year NationaiPbn TVE Energy Aspects.

For the cement industry, the successful pilot ofigrogeneration utilizing residual heat from the
new rotary kiln process facilitated the promotidrttos technique in China. A preferential policy
to this effect has been issued in Zhejiang Proviaoel seems to be effectively applied as well.
Furthermore, in the Mid and Long-term National Gawmation Plan issued by NDRC in
December 2004, this technology is now on the Ilfstrcouraged techniques. Experts from the
TVE project were involved in developing the relepart of the NDRC national plan. More than
30 cement enterprises a year are now apparentiytiadahis new waste heat recovery (WHR)
electricity generation technique. The provinciafprential policy’s simplified grid access at fair
technical and financial terms seems to be a kegesscfactor in this sector.

For the coking industry, partly due to the sucadsgilot project, the innovative “Clean Type”
coking oven technique has been listed in a natipnegram for industrial sector technology
improvement. The government of Shanxi province doeninant coke producing province in
China) is promoting both this type of oven anddweal heat power generation, but does not yet
seem to have considered or implemented the neggsssitive grid access for export power.

For the brick industry, the successful hollow brigkot demonstration, and the launching and

support of replication efforts, has greatly suppdrthe enforcement of the national policy on

forbidding production and utilization of solid cléyicks. Upon the recommendation of the local

brick association and the TVE project’s LPIC mensbéhe government of Chengdu, Sichuan

Province has now speeded up the taking of firmsstegnforce the ban on the production and use
of solid clay bricks in the local brick market.

The largest policy contribution of the project Haeen in its results being used to support the
implementation of national strategies and policegemulgated by the central government, which
are then implemented in regard to provincial, @istr county level conditions. For example, the
central government issued the national “EleventteMear Plan” development plan (for the
period 2006-2010), with its strong emphasis onajective of “Energy consumption per unit of
GDP to be reduced by 20 percent in five years”, amavhich “Building the New Socialist
Countryside” was also one of the national develagrs&ategies adopted for China. The specific
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policy contribution cases of the TVE project sugpdrthe formulation of national development
strategies and policies, and for their subsequepkeimentation in relation to local circumstances.

The project raised a fundamental issue of the meexbllect and validate energy consumption,
energy efficiency gains achieved, and hence GHG®om reductions by TVEs or SMEs. The
TVE project’s mid-term evaluation report suggesthdt the project needed to quantify the
number and impact of the TVE project’s self-regiimas. However, monitoring and evaluating

the number and impact of such self-replicationsldoot be simple as there is no solid statistical
baseline to compare the self-replications againstete if they are representative of the wider
population of TVEs in terms of energy use, produgtior product quality. For example, if the

self-replications occurred in higher than averagecic energy consumption TVEs, then it

would call into question the replication potentzadd impact for the wider population from the

pilot projects. The issue raised is very imporfanthe gathering and compilation of high quality
national statistics on the energy consumption fidiustrial enterprises, especially for TVEs and
SMEs. In China, there is no energy consumptiontangdsystem for TVEs or SMEs to provide

the necessary energy end-use data. The lack offsghlquality energy end use data is likely to
present challenges to the successful implementafidghe national development plan in regards
of energy consumption and energy conservation, asa make it harder to quantify China’s

contributions to global environmental improvements.

The project also had a positive impact on socialetggment in China. The outcomes of the
project contribute to the alleviation of poverty bgeating new employment opportunities and
improving the livelihoods of rural people, includinfor rural women. In the process of
industrialization and urbanization in China, morel anore rural male surplus labor is going to
urban areas for work and there will be a need faw riorms of local labor to work in rural

industries such as TVEs and also make a greatérilmation to local rural development. Energy
conservation efforts speed up the improvement ofking conditions (as shown in the pilot
enterprises and replication enterprises’ resultghia project, but currently without specific
statistics to quantify this effect) in TVEs thatditionally operated with very poor working

conditions, and thus energy conservation effodgst3 VES to hire more rural women.

In summary, it is clear that this project has medlecrete contributions to the implementation of
the national policies on energy conservation, &eddevelopment of the energy efficiency aspects
of China’s “Tenth Five-Year Plan”, “Eleventh Fiveeat Plan”, and the “New Countryside”
national development strategies.

6. Market Transformation Context and Results

Coking Sector

Coke is a solid carbon based material primarily useddandries and steel making that is
traditionally derived from the high temperature tiveg of low-ash, low-sulfur bituminous coal.
Traditionally, coking plants are large and heawiglluting industrial plants that are either
stand-alone or integrated with steel works. China major coke producer and exporter. The TVE
project supported the Gaoping Xinggao pilot cokipignt in Shanxi Province as a pilot
demonstration project. The Xinggao plant has detnatesl the successful use in China of the
new clean-type coking technology with heat recovsing used for electricity power production
(the clean-coking technology was apparently fietndnstrated in the US in 1997). The project
has also apparently been the first in the worldxiend the use of this technology to successfully
use the harder and more carbon intensive anthreg#kinstead of the more traditional coking
coal which contains more tars and less carbonrfl@tuproducing = bituminous (coal)).

Seven replication coking plants already using clyae coking ovens were financially supported
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by the TVE project and have completed feasibilttydges and detailed designs for adding power
generation heat recovery plants. However, it woafipear that the projected 765,000 tons
CGOylyear reductions frorheat recovery power generation plants for theserssites has not yet
been realized, nor is it clear exactly if or wheede are in fact likely to occur.

It would seem that around 50 clean-type coking tgldrave been independently (of the TVE
project) built in China, with their constructiorragly influenced by the success of the Xinggao
plant. It is unclear what proportion, if any, curtlg use heat recovery from coking exhaust gases
for power generation. The apparent lack of poliopport for simple and fair grid access for
export electricity and the self-use of generatedtekity would seem to be a key negative factor.

The replication of the heat recovery for power gatien technology from clean-type coking
plants is lower than it would otherwise have beee tb the currently limited construction in

China of new coking plant arising from the receighgicant coking production over-capacity.

This will slow down the formal and self-replicatiar this technology in the short term. It is
probably realistic to assume that these formalicapbns will eventually take place as part of the
wider self-replications assumed to occur once tbking over-capacity is used up from a
combination of coking demand growth and retirenwnhe most polluting existing mechanical

oven coking plants. Fair and supportive grid actssses will also need to be addressed.

Concurrent with the coking production overcapadityChina, a high-level policy debate is
apparently still underway as to the continued dgeaditional mechanical coking plants. On the
positive side, mechanical plants enable the regowéicoal chemicals (coal liquids and gases)
that are produced from the use of traditional bitbous coal. These coal chemicals replace
expensive fuel oil used in industry and add toseturity, which is an issue of considerable focus
in China. On the negative side, mechanical plaritinsically tend to be highly polluting as well
as requiring considerable amounts of water. Inrestt the clean-type technology plants run at
negative pressure, use less coal to produce the gaantity of coke, and produce essentially no
local pollution. The clean-type technology burnstig coal liquids and gases, and can then use
the resulting hot coking oven exhaust gas to géa@lactricity. In Xinggao’s case, the use of the
locally available and lower local cost anthrachar(l) coal meant that production of significant
coal chemicals was not viable in any case. Most oeking plants being built worldwide are
now of the clean-type technology. The clean-typshnelogy also supports the use of flue gas
cleanup equipment that can remove nearly all of dhet, ash, and eliminate the sulphur
emissions that are normally associated with colaglytion. It is not clear what percentage
worldwide use of clean-type coking plants use heabvery power generation, or what level of
steam turbine entry temperature and hence stedniméuefficiency is common.

The Xinggao plant uses a patented technology tdym® metallurgical and foundry grade coke
from anthracite coal. The plant was built on thee €if a bankrupt metal-casting plant, and
employed and supported the pensions of the forne¢almasting plant workers. Xinggao greatly
benefited from a TVE project facilitated voluntaagreement with local stakeholders, and was
supported by low interest loans and land accesistaisse from the very supportive local
government, which has welcomed new clean industaed closed many polluting local
industries. The Xinggao plant received US$100,00@ding from GEF out of the total US$9
million investment required for the 15MW waste heatwer plant. The Xinggao plant was
designated by the State Economic and Trade Conomi¢SETC, now incorporated in NDRC) as
a key national technical renovation project. Thieda-type” coking oven and waste heat power
generation technology has been listed by the SH#mximain coke producing province in China)
government as the key encouraged technology indkieg industry.

A further clean-type coking plant of Taiyuan Guangy Coking Co (also in Shanxi Province)

was identified as a suitable (ninth) pilot for fR€E project, was supported with US$100,000 of
GEF funding, had a feasibility study successfutiglertaken, and had an initial power generation
plant design completed. This project has apparemtyyet proceeded to construction, partly due

10
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to the company’'s management not considering theemwidcal pollution control and other
benefits of the renovation and partly due to théitity to earn a high return by investing in other
areas, such as real estate. Grid access issualsaobably another negative factor. This shows
the need for careful screening of proposed pilajgmt management’s engagement in energy
efficiency measures, an area where the TVE preyastotherwise very successful.

The TVE project's Gaoping Xinggao coking pilot piahas successfully demonstrated (in

technical and financial terms) heat recovery pogeneration for clean-type coking plants in

China. In addition, the Xinggao coking pilot pldras no visible pollution from any aspect of its

operation when one visits its site. This is becaursaddition to the lack of coking oven pollution,

the waste heat recovery facilitates the use oflgeatization and ash removal from the coking
oven waste gases over when the gases are justdjechat high temperature, as is the normal
situation with clean-type coking ovens without vealséat recovery.

Xinggao has also achieved a nearly 20% improvenrergower output per level of coking
production over its initial design, from a rangehefat recovery process refinements. In addition,
for the next generation of clean-type technologkimg plants, probably around 50% higher
electricity output could be achieved for the sanapacity with further design, equipment
specification and operational improvements, inipaldr by utilizing higher temperature steam
turbines to better utilize the high temperaturehaf recovered waste heat. This would then give
approximately double the electric power output peit of coke to that originally achieved at
Xinggao. However, to obtain this extra output woafiparently require an update of the relevant
Chinese standard for small boilers and turbinesntable them to operate at higher temperatures,
and then would require an upgrading of the Chirgsall steam turbine technology used in
coking plants. There also seems to be an issuashidie first adopter of the technology Xinggao
would understandably have wanted to utilize anreéble and locally supported Chinese steam
turbine and generator set to lower its risk. Highgces for export power would also help in
moving to such a higher technological level.

The Gaoping Xinggao clean coking plant has, inddpetly of the TVE project, provided
commercial training for students from 14 cokingrpafrom eight provinces in China on the
operation of modern clean coking plants. Ten Indimke making companies have visited
Xinggao to study its processes, and three have Xiaiggao to train their staff. There has also
been considerable publicity generated by this pidotd Xinggao clearly has worked hard at
generating publicity and providing training on thechnology that they have successfully
demonstrated, This Xinggao publicity and commergtialning seems to have been the single
most important factor behind the large and highnisicant (but as yet still un-quantified)
self-replication potential of this clean-type cakitechnology, which in turn seems likely to
eventually be the single largest energy efficier@WG reduction and local pollution reduction
impact achieved by the TVE project.

In 2007 Xinggao's GHG reductions are expected td @000 ton£O,/year from its projected
reduced 350,000 tons of coke production, comparedts design 115,000 ton€0./year
reductions at its rated 400,000 tons a year cokiagacity. There are plans to increase the
Xinggao coking capacity to 800,000 to 1 million $fyear once the surplus coking capacity in
China is used up or sufficient old plants are aps# which point th&€0O, reductions would be
around 230,000 tons/year if the power generatiantpised another identical 15MW condensing

steam turbine with a 420 entry temperature as is currently being used ¢tikéng oven waste
gas is 850-105C€ (depending on coking oven output levels) whicltagnpatible with modern

steam turbines which can operate at over’G5turbine entry temperature). It is unclear what

percentage of the around 50 clean-type coking pldrat appear to be in operation in China use
“clean-oven” heat recovery to generate electrigity; is it clear what their steam turbine entry
temperatures are, or are proposed to be.

11
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The Xinggao Clean Coking pilot has attracted caersidle international attention, with hosted
visits for Australian, German, Iranian, Japaneskralian, and US coking experts. A joint
venture is apparently underway between a leadimgn&e coking oven design firm and Xinggao
to introduce clean-type coking to Brazil, througt? amillion tons/year coking plant using the
Xinggao pilot plant technology. So there seemsaa@ significant Chinese and worldwide market
transformation self-replication impact underwaynfrthe China TVE project, although this is as
yet still unquantified.

A key factor that would support the potential fagtrer electricity generation output would be the
existence of much more realistic (higher) eledlyieixport prices, as well as coking plants being
allowed to directly utilize their own generated atfieity. At the moment, the local grid for
Xinggao apparently insists, as a connection remerg, that 100% of the electricity generated
has to be exported and any plant electricity usa theeds to be imported from the grid at 2.5
times the price that the local grid pays for thpak electricity. This would seem to be an abuse
of local grid market power and the exercise of-anthpetitive behavior. This is an area where
further national policies and enhanced controbg8l electricity grid connections for small clean
Independent Power Producers (IPPs) seems to lmtedi

Xinggao has also demonstrated the economic, teghaia social viability of export electricity
sales from coking plants. Electricity sales now enak around 8% of Xingao’s revenue, in spite
of an electricity export price which is less th@#4d of the grid electricity supply tariff (as above)
There is a strong interest in the TVE project’s dasirated clean-type coking plant heat recovery
power generation technology.

Many of the coking plants still used in China aerwold, highly inefficient and extremely
polluting. Now that a modern clean coking techngldms been successfully demonstrated at
Xinggao and has already apparently been succesdalf-replicated, and given the growing
positive policy environment and growing enforcemenremove the oldest and most polluting
plants, the enabling environment is very supporto¥engoing market transformation impacts
after the end of the TVE project. The ongoing depglent of capital markets in China also
means that coking companies now find it easiematserfunds for technical renovations such as
the use of clean-type technology to generate apdreglectricity from recovered waste heat.

A 25% market share of the clean-type coking teabgplwith electricity generation seems
realistic in a, say, 5 year period once the curcelking overcapacity no longer overhangs the
industry (including from local-policy led closuré the most polluting existing mechanical coking
plants), once the policy issue of using clean-tgfamt instead of mechanical plant is resolved,
and once fair access to grids for export power tedability to utilize self-generated power
directly is addressed. Supporting this 25% markates assumption, it is apparently proposed that
the Shanxi Provincial government introduce a poligy30 December 2008 that all clean-type
coking plants will have to use waste heat poweeggion to be allowed to continue operation.

So a realistic self-replication GHG reduction pditrof the TVE project’s electricity generation
from clean-type coking technology in China is ptalgaat least 10 millions tons afO,/year,
given that China’s coke production was 233 millions in 2005 and that TVEs account for more
than 70% of the total output (and 350,000 tons/yeacoke output at Xinggao already gives
105,000 tons/year CO2 reductions from the firstegation of this technology). This potential
could usefully be investigated in more depth alagsjuantifying what level of GHG reductions
is underway from self-replications, and the degséattribution that is reasonable to the GEF
UNDO-UNIDO-MOA TVE project. In the meantime, a onyear attribution of the eventual
self-replication CQ savings to the TVE project is probably a reasonastimate, and gives 10
million tons of lifetime CQ reductions as attributable to the TVE project.
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Cement

China accounts for nearly 50% of world cement potidn and demand (in 2004 cement
production was 934 million tons in China out of Z)Imillion tons produced worldwide

Cement manufacture causes significant environmentpicts at all stages of the process. In
particular, these include the need for large enanguts (in China primarily from coal) during
cement manufacture, and the release of dust fromngiiand cement plant operations (the dust
production depends on the degree of clean up pedyidCement manufacture contributes about
5% of global anthropogenic G@missions. Cement is primarily manufactured framebtone to
produce clinker which is then ground and mixed vather materials to give Portland or other
types of cement. Cement manufacture can also ustesvérom other industries, including slag
from steel manufacture, fly ash from coal burnisgica fume from silicon and ferrosilicon
manufacturing, and recycled concrete from demalitvb older structures. The most common use
for cement is in concrete with the addition of aggate (gravel and sand) and water.

In 2003, there were 4,700 cement producing plamt€hina, primarily serving local markets,
although this number is shrinking as smaller plarts closed. In 2003, more than 83 percent
came from small producers that average less th@/®Q8 tons annually, compared with the world
average of 600,000 tons a year per producer. T$ras#l producers use small output mechanical
shaft kilns which have a high energy use per outpiitereas more than 90% of output in
developed countries is produced by larger capactglern rotary kilns.

When the TVE project was formulated and designé@, mechanical shaft kiln was the
predominant cement making technology being usecClrina, and hence the early energy
efficiency technical renovations were envisagethéoapplied to mechanical shaft cement kilns.
However, as the TVE project was developed and imetded, there was a parallel shift to the
introduction of the lower energy using and highetpot new dry process (NDP) rotary shatft kilns
in new and retrofit cement plants, a process ofergnplant rationalization to fewer and larger
cement manufacturing plants, upgrading of shaftsk{bften of less than 1000 tons/day output for
a plant with multiple kilns), and replacement oéf$tkilns with NDP kilns of 1000-5000 tons/day
(there are only three lines in China and severhénrest of the world that produce over 10,000
tons/day as this 10,000 tpd output is close tacthieent practical mechanical limit for NDP rotary
cement kilns). In addition, when the TVE projectsvieeing implemented, 5-stage pre-heater NDP
kilns were being developed and introduced in Clhim# caught up with world best practice in the
design of NDP rotary kilns. Such 5-stage pre-hediBP kilns give a lower pre-heater exit
temperature for WHR, and hence are more efficierterms of cement production, but need to
use improved WHR technology compared to the pressibistage cyclone pre-heater kilns that
were the previously highest technological level eatrkilns used in China.

The TVE project’s pilot demonstration Zhejiang SherCement Co. Ltd kiln 5-stage cyclone
pre-heater WHR and power generation plant recowaite heat from the kiln outlet cooler and
inlet pre-heater through a waste heat boiler amd assteam turbine to generate electricity from
the otherwise rejected waste heat, with no addedl heing used. Shenhe started producing
cement in 1975 using a 100 ton per day (tpd) imibgs technology plant. The plant updated to a
300 tpd mechanical shaft kiln in 1990, and addé&d@ tpd shaft kiln in 1995. In 1998 Shenhe
was converted to a private company, mostly owneiiddprmer managers. In 2000 Shenhe added
a 1000 tpd rotary NDP kiln, and in 2003 a 2500rgdry NDP line was added.

The Shenhe WHR and power generation plant was mesipy the Tianjin Cement Industry
Design and Research Institute independently fr@mIWE project. The Shenhe plant was the first

! seehttp://www.indexmundi.com/en/commodities/mineragsfent/cement_t22.html
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in China to use a 5 stage cyclone pre-heater dinits of introduction. The Shenhe WHR pilot
project cost US$2.5 million, with $100,000 comimprh GEF and the rest being funded by
Shenhe Cement Co. The first generation cement WelRep generation unit designed in 2004
and as used at Shenhe on its 2500 tpd NDP lineewaethi26-28 kWh/ton of clinker and saved
nearly 19,994 tons of Gfyear from replacing electricity from coal fired oer plants. The
third-generation cement 5 stage cyclone pre-hesitr WHR plant designed by the Tianjin
Cement Industry Design and Research Institute peebed to produce 35-38 kWh/ton of clinker.
A third generation WHR and power generation planturrently in the process of being installed
at the Shenhe 1000 tpd NDP line. This WHR and pagesreration technology is now being
applied to 1000-5000 tpd NDP cement plants.

The formal replications and independent self-rgpicms of the Shenhe project results were
greatly assisted by national and local policy suppa particular from NDRC listing the NDP
WHR and power generation technology as a key eageagrtechnology under the 2004 “National
Mid-long Term Development Plan for Energy Consdorét Under a new national policy under
NDRC decree [2006] 1457 the technology is in ppleimandatory in new NDP kilns of over
2,000 tpd. The technology also benefited from grimeal policy and practical support from free
grid connection and simplified approval processesnfthe Province of Zhejiang. The Shenhe
WHR plant is very profitable as the export eledtyiés being sold to the grid at 0.5RMB/kWh,
which is above the off-peak retail tariff of 0.4 BY¥kWh. Zhejiang province has 247 cement
companies which used to have 730 shaft kilns irradjmn, with 696 apparently being already
closed down by March 2007. All Zhejiang’s shaftnkilare expected to be phased out by the end
of 2007. In March 2007 Zhejiang Province appareh#lg 81 rotary/NDP kilns in operation, with
29 having WHR installed. Zhejiang plans to introel WWHR recovery to more than the national
target of 40% of NDP kilns, which seems realisticeg the necessary export power support
mechanisms in place. Zhejiang Province producesribion tons/year of cement (which is more
than that produced in the entire USA). The Shentogept's successful implementation was
assisted by the support of one provincial levelCRInd one city level LPIC. More than 100
cement entrepreneurs have visited the Shenhe plaritosting site visits was a pre-condition of
obtaining TVE project GEF funding support.

The Tianjin Cement Industry Design and Researctitins apparently accounts for around 70%
of cement kiln designs in China and is also apghrémvolved in around 14 different contracts in

other countries including Germany, Pakistan, Turkeyl Vietham. Once the effectiveness of the
Shenhe WHR design was proven, it was replicatetDifiurther plants in China under the TVE

project. Apparently a number of cement plant desigmpetitors to the Tianjin Cement Industry

Design and Research Institute are now also offesistage cyclone pre-heater NDP rotary kilns
with WHR power generation designs.

The TVE project also undertook a further pilot destoation of 16 energy efficiency technical
renovations on Hubei Huangshi Lufeng Cement Ca’'sehmechanical shaft kilns with 500,000
tons/year cement annual capacity. Energy efficiegains of 15% were achieved, giving £0
reductions of 22,509 tons/year.

For the TVE project’s third cement pilot demonstmaf at the Guangdong province’s Yingde
Baojiang Cement Material Co Ltd, the existing twaf$ kilns with a combined Portland cement
output of less than 1000 tpd were replaced by e&murdern and energy efficient 2500 tpd NDP
line, saving 29,581 tons/year of ¢Over the old shaft kilns, at a similar output levigne Yingde
plant now operates at 0.11 kg of coal per kg ofe®mrhis is very impressive as it seems that the
world best practice for cement manufacture is &kdGoal used per kg of cement. It does not
seem théat the generation of electricity from wdstat is common in cement plants in other
countries.

2 Seehttp://www.indexmundi.com/en/commodities/mineradsient/cement _t8.html
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Twenty formal replications of the WHR power genignatechnology were supported by the TVE
project, with eight already implemented and oneewrabnstruction. The calculated €&avings

of these nine cement formal replication project494,000 tons/year (out of a total of 1,031,000
tons/year total potential calculated savings fdr telenty formal replication projects). The
remaining eleven cement plant WHR formal repliaaiof the TVE project should go ahead in
due course, with three projects accounting for 228 tons/year COsavings seeming to be very
promising in terms of replication in the short term

There are apparently around 600 rotary NDP kilns operation in China. Around 40
self-replications are apparently known to be un@grwith almost certainly more underway that
are not known, with some estimates by TVE proje&t-contractors that as many as 400 cement
WHR power generation self-replications were likdtyis planned that at least 40% of all NDP
rotary kilns will adopt the WHR recovery in the heX years. There are also apparently
self-replications (using the NDP WHR technology destrated at Shenhe) underway in 2 cement
kiln lines in Turkey, 3 lines in Thailand and omethe USA. Just considering China’s NDP WHR
impacts (i.e. ignoring the project initiated gainsm the shift from shaft kilns to NDP kilns,
energy efficiency improvements at shaft kilns, angacts in other countries), this would suggest
self-replication CQ savings of 6 million tons of Cfyear if the average NPD kiln produced
2,500 tpd of clinker and third generation WHR pawere used on 40% of the 600 NDP lines and
they produced 35-38 kWh/ton of clinker. If the T\fifoject was assumed to accelerate the
introduction and subsequent market transformatfowWHR 5-stage cyclone pre-heater kilns by
18 months over what would have happened in thenabsef the project, then lifetime GHG
reductions of 10 million tons of Gyear could realistically be attributed to the Tpiject.

Brick Making

Bricks are estimated to account for around 95% aif materials used in rural areas in China and
80% overall. This demand for bricks is expectediriorease as China’s “New Socialist
Countryside” policies are implemented to spreaddbenomic gains of China from urban and
coastal areas to the countryside - where the ntyjofipeople still live in generally small and
poor insulation and low quality buildings. Theres arver 90,000 brick making plants in China
making around 850 Billion bricks per year, of whish% are used in rural areas. Brick making
plants serve local markets with low priced and galhe low quality products. Brick making
accounts for around 70 million tons of coal constiampper year (leading to 170 million tons of
CO, emission per year), causes considerable localtomil from inefficient brick firing, and
causes significant degradation of scarce farmlaiields are dug up for the clay that is the main
brick making raw material.

Fired solid clay bricks are a traditional constimictmaterial in China, and have been in use
worldwide for around 5,000 yedrsSolid clay bricks are easy to make in inexpenkigal plants
using surplus rural labor. In addition to their liég energy use and greater degradation of scarce
farmland, the use of solid clay brick also causegh twinter heating and growing summer
building air-conditioning demands from their extedyn poor insulation values. This long term
increase in energy use in buildings is probablyemomortant for energy use and GHG emissions
than their extra energy and GHG emissions fromhbtek firing. The central government in
China is therefore trying to ban the use of solay dricks and instead shift brick production to
hollow clay bricks with higher and higher perfooatirates, as well as bricks made from other
materials such as shale rock and industrial wast®se are expected to account for more than
half of construction bricks by 2010. Where hollolaycbricks continue to be produced, the aim is
to increase the percentage of perforation to irseréasulation, decrease material use, and reduce

% Seehttp://en.wikipedia.org/wiki/Brick-making
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the coal used for brick firing. The use of highlgriprated clay as well as shale and industrial
waste derived bricks could approximately halve lomgaking coal use, and hence halve brick
making CQ emissions. The use of highly perforated bricks iqurobably further more than
double their energy and hence Cf@ducing impact from improved insulation valuestlire
buildings built from bricks, as well as reducecchriransport costs and reduced mortar use. These
improved insulation and other effects have not epgentified or included in the TVE project’s
results, which therefore are a significant undéireste of the impact of the project’s full impact

in the brick-making sector.

The technologies used in brick making worldwidegesfrom older technologies such as Bulls
Trench Kiln (BTK) and fixed and movable chimneyrid) to Vertical Shaft Brick Kilns (VSBK, a
technology formerly used in China, and now in tlecpss of being introduced to Nepal and
Vietham by GEF funded projects), to the tri-archffih@an kiln (the main technology currently
being used in China and now being introduced bylesequent and related GEF project to
Banglades!) to the most advanced tunnel kiln technology asdus developed countries and
used in some joint-venture plants in China, butwidely used yet due to its high capital cost.

Common energy efficiency elements in brick making ianproved grinding and mixing of raw

materials, longer aging of raw materials, increasg&tfuder pressure and vacuum, improved
extruder head designs, reduced wastage in raw hmitking and hence reduced materials
reworking, reduced heat loss in the kiln through dise of hollow insulating bricks and insulating
finishes inside the kiln, improved kiln extractidans, electric motor power factor correction,
improved waste kiln heat recycling for brick dryi(especially in areas of high rainfall duration
where air drying is not viable), improved brick ateng, and improved coal feeding and firing
practices in the kilns. For brick entrepreneurs kbg energy efficiency drivers are improved
relations with local officials (particularly impamt where brick making plant land tenure is not
fully certain), and improved brick quality, markkeii#ty and sales prices, reduced brick reject
rates, and hence improved profitability.

The TVE project undertook pilot demonstration techhrenovation projects at two brick making
plants of Sichuan (Province) Yongxing Shale AirdRriCo., Ltd and (Shaanxi Province) Xi'an
Liucun Hollow Brick Plant (using shale and claypestively) to demonstrate energy savings and
hence GHG reductions in practice. In both casd$-a3% reduction in kiln firing coal use, and
increase in the perforation rate of hollow brickaswachieved. GHG savings of 4,844 and 3,236
tons CQl/year were achieved in the pilot demonstration goigj respectively. A further 60 brick
making plants were supported in their energy eficy renovations in formal replications by the
TVE project, apparently all these have been implasteand are working successfully. These 60
brick formal replications have a combined calcuda®®, savings of 190,494 tons Gf@ear.

Around 2,000 new brick making plants were establisin China in 2006 and most can be
expected to have adopted the technologies demtetstia the TVE project, given the strong
promotion from the project for upgraded energycéficy in brick making TVEs, and the strong
partnerships established with the Xi'an Wall Ing&twhich is the leading brick making institute
in China. There would also have been a strong replieation driver coming from the
development and marketing of improved brick makimachinery by manufacturers, who not only
sell brick making machinery in China but also thiest countries such as Egypt, Kazakhstan,
Malaysia, Mongolia, and Uzbekistan (from just onanifacturer alone), although this effect has
apparently not been quantified to date. The TVHeaatcalso facilitated self-replication efforts in
Bangladesh (with a new GEF project on introducimgrioved energy efficient Hoffman kilns is
now underway) as well as apparently in Kyrgyzstad 8ri Lanka. The TVE project estimates
that the introduction of energy efficient Hoffmaitnk in China will be advanced by five years
over what it would have been in the absence optbgect. With an ultimate market penetration of

4 Seehttp://www.gefonline.org/projectDetails.cfm?projlDg01
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25% for the improved energy efficient Hoffman kikmsed in brick production in China, this gives
CO, savings of 170 million tons/year * 15% savings 3%2 = 6.4 million tons of Cé&year.
Alternatively, if half of the 2,000 new brick planbuilt per year adopt the TVE project energy
efficiency measures, and they each save 3,0000006€©,/year, this gives 3 million tons of GO
saved per year without counting any impact of thgigat on the retrofitting of existing brick
making plants. So it would seem that a realisticemental lifetime estimate is around 10 million
tons of CQ saved per year from the TVE project in the bricdking TVE sector.

Foundry Sector

China is the world’s largest producer of metal iogs, with a total output of over 22 million
tons/yr from around 26,000 foundries. 60% of thet@®es output is from TVEs. Foundry energy
use per unit of output in China is twice that oé ttleveloped world. GHG emissions from the
foundry sector would be expected to be around 1llomtons CQ/year.

The project selected two metal casting enterpribiesjing Moling Foundry Plant and Dalian
Jinmei Cast Pipe Plant, as pilot projects to dernatesin detail the aspects and impacts of energy
efficiency retrofits and technology upgrades.

At the larger-scale Nanjing Moling plant, a thorbuggchnical renovation was undertaken that
covered improved metal melting, sand resin modeling use of a hot-air blast cupola, lost form
molding, improved compressed air use, core maldagting, casting cleaning, sand recovery and
recycling, heat treatment, power factor correctiamd improved casting machining. The
investment was US$3.5 million of which the GEF citmttion was US$100,000, with further
financial support coming from NDRC and provinciadalocal governments. Achievements of
this very successful energy efficiency and technipgrade project include a nearly 35% energy
efficiency gain, CQ® reductions of 7,647 tons/year, improved producliy a reduction in
casting rejects (down from 15% to 5%), and improwvearking conditions. The plant also
employs a large number of disabled workers. Funtva@thwhile upgrades in oxygen blowing in
the casting cupola, and enhanced monitoring andirdentation have been identified. At the
Dalian Jinmei Cast Pipe Plant, GHG savings of 88tfyear of C@reductions were achieved.

Thirty-one replication metal casting enterprisesensupported in the formal replication phase of
the project in Tianjin, Dalian, Nanjing and Sharamnd these projects have apparently all been
completed and are apparently all operating sucakssThe total renovation investment in these
thirty-one plants was US$4.5 million, GEF supportked projects with a total contribution of
US$465,000, and the projects have apparently aetliemm average of 25% energy and GHG
savings, for a combined calculated £&favings of 29,483 tons/year.

For the foundry sector, the role of the LPICs haarbcritical, as most foundries are small and use
outdated equipment and techniques, have limitedagenal skills and asset bases, have poor
working conditions and have high energy use antupoh levels. The wider product technical
and management upgrading that comes alongside ribegye efficiency improvements will
ultimately be a key factor in the survival of indival foundries as the quality of foundry products
increases and rationalization starts amongst tesglsmallest and most backward foundries.

The project seems to have fostered a considera@gesd of commitment to energy efficiency
amongst the local government and relevant locatdoy associations that comprised the project’s
LPICs. This support seems highly likely to contimaféer the formal end of the TVE project.
There appear to have been a considerable numtsalfafeplications, but it does not seem that
this has yet been assessed and quantified. Givesnfaller size of the energy and hence, CO
savings per foundry, and the range and varyingohenergy efficiency measures that need to be
adopted, the impact of the TVE project is likelyo® gradual. However, even a self replication of
say 1000 larger foundries could lead to,3@vings of in the order of 1 million tons per yeso
while no specific self replication savings can lsémeated (due to lack of available estimates of
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project self-replication spread and speed), thedifife savings from the foundry sector are likely
to be in the 1 million tons of CQange.

7. Key Findings

The evaluation found that the project appears tbdse=d on a generally realistic project design,
utilized well-developed project implementation lnghad suitable timescales and used a logical
organizational management structure for the corardttime for when it was designed.

The project has been implemented in a suitablyabolative, flexible and adaptive way and has
successfully overcome a series of major challerigegs original design context in its early
implementation phases. The project has been sdattgssiplemented to date in a context where
TVEs in China were evolving rapidly with ownerslipTVEs moving from collective to private,
technologies that often changed completely durimg project, state and local administrative
rapidly changing management and enforcement ofemviental and other desired outcomes, and
exposure to competitive forces that meant that nedirtiye proposed pilots had to be changed.

The delays in the project’s implementation appeabé reasonable in terms of having been
primarily due to external factors over which thejpct had no control (e.g. the outbreak of SARS)
as well as changing policies that could not havenbgredicted. Specific particularly relevant
policy changes include the necessary modificatioriee RCF when new revolving funds with no
clear ownership structure were no longer allowed, when the envisaged co-operatively owned
PTPMC structure had to be changed to a companygtstes (Hongyuan) with much clearer
ownership and accountability, but necessarily ahmass ambitious scope.

The project has comfortably exceeded its expecteputs in terms of energy savings and GHG
emission reductions from both the pilot projectd &om the formal project replications. If the
impacts of the independent replications (thoseicafbns that were not directly funded by the
project but that are a result of wider project\atiéis) are included, the final impact of the peije
greatly exceeds the GHG and energy savings enwvsdgeng the duration of the project. The
PIC and LPIC support and the efforts and co-opamadif the pilot/demonstration TVES seems to
have been a critical element in the significanf-sgblications achieved to date.

8. Conclusions and Recommendations

(1) Positive Overall Assessment and Resultsthe project evaluators’ overall assessment is that
the TVE Il project focused on appropriate energg sectors, had a generally sound project
design, has been very successfully implemented,abbieved results greatly in excess of
those anticipated, and leaves a strong post-prsjestainability legacy. In particular: -

« Direct pilot project GHG savings of around 193,188s of CQ/year seem to have been
achieved, compared to the project’s design tarh85®00 tons of C@year.

« Formal replication project calculated savings oft,000 tons/yr C@appear to have already
been achieved in the 101 projects known to be imetged from the 118 formal replication
project TVEs. This figure is expected to increagebbtween 129,278 and 537,000 tons/year
CO, savings as the twelve remaining cement plant fomeglications are implemented (as
seems likely). This is very impressive, given thenillion tons/yr of CO, savings that they
were just to be identified in feasibility studiesdahave detailed designs undertaken, but
without having any explicit project link to themplementation, in the original project design.

« Large Independent or Self-replication Impacts— lifetime GHG savings directly resulting
from the project are estimated to be in the 30ioniltons of CQlyear range, but this has not
yet been evaluated and quantified in a systemang. Vit is recommended that these
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independent or self-replications be further quaadifas far as is possible as the TVE project
is apparently to be used as a UNDP, UNIDO and GEg¥rational best practice case study.

« Simple Electricity Grid Access a Critical Success &ctor — The rapid uptake of cement
waste heat recovery electricity generation, and l#oé of uptake of coking waste heat
recovery electricity generation, seems to be styordipked to the promolgation and
enforcement of simple and fair technical and finangrid export electricty acess and the
ability to use self-generated power directly.

* Replication Also Achieved in Other Developing Countes But Not Quantified — the TVE
project has attracted considerable interest innabaun of developing countries. For example,
in brick making, Bangladesh is in the process aipgitig the tri-arch Energy Efficient
Hoffman kiln proven by the TVE pilot.

« More Than US$150 million Co-funding Achieved- The TVE project has achieved US$49
million of co-funding for the eight pilot projectand around US$100 million of co-funding
for the 101 formal replication projects implementediate. There is clearly a large but as yet
un-quantified co-funding level achieved in the sellication projects in China and in other
countries. The more than US$150 million in co-furgdknown to be achieved is greatly in
excess of the US$10.55 million co-funding target.

(2) Appropriate Project Design and Adjustments— the project was appropriately designed and
its implementation was suitably adjusted for chaggiircumstances.

(3) Realistic Project Budgets- the project budget was realistic for the profdputs and
outcomes sought. Co-financing greatly exceedegtbject design targets.

(4) RCF Recommended to be Updated and Continue Post-Rezt — the overall intent
(outcome) of the RCF was achieved with ABC now shgveonsiderable interest in funding
energy efficiency measures in TVEs, and other frannstitutions also set to start operating
in this area. The specific GEF seed funding projgesign element was successful in
supporting energy efficiency commercial fundingthdlugh only $400,000 of the $1 million
GEF component was utilized, such a level of utilaais not unreasonably for new financing
mechanisms of this type. It is recommended thatbthenillion GEF RCF entrustment loan
amount continue to be managed by MoA and utilizest4project as a seed revolving fund
(with interest rate charged to reflect loan ristssupport next generation energy efficiency
technologies in one or more of the four project T84€tors in China. A fund such as the RCF
can be very useful on an ongoing basis to remoadattk of available finance argument for
not implementing energy efficiency, even if thedarare small and are hard to disburse.

(5) Promising Prospects for Continuation of Hongyuan Co— in retrospect, the intent to
establish a “club-owned” PTPMC co-operative ventiorenanage project energy efficiency
activities, and continue all such activities posijpct under one exclusive organizational
umbrella, was overly ambitious. However, suitabdgustments were made and the PTPMC
co-operative concept was successfully changed togiean Co, which has operated
effectively in place of the proposed PTPMC in terofsmanaging the project's energy
efficiency activities. In the short term Hongyuaasha suitable learning-by-doing commercial
focus. Its long-term prospects are also promidtiavever, more emphasis would seem to be
indicated for its medium term business plannings kecommended that this be addressed as
a matter of some urgency.

9. Lessons learned

(1) Need for improved focus on project impact modalitis —The project in its design was
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intended to select appropriate energy efficienhnetgies, demonstrate the technologies in
eight pilot projects, then trigger their widespreatplementation through feasibility studies
and detailed designs undertaken in 100 formal cafptin projects — all to push the energy
consuming industrial systems in the huge numb@n«i in the four sectors to a higher state
of energy efficiency and hence to a lower GHG eionissstate. However, the project design
did not make it clear what the links were suppogedbetween implementing the
demonstrations, undertaking the formal replicatieasibility studies and detailed designs,
and the ultimate project goal of fostering mas$-isgilications in the wider TVE sectors
involved. The result was that there was no focusqoantifying the underlying project
objective of motivating large numbers of self -feglions, and there was no systematic
evaluation of the project’s self-replication impaetchieved. Therefore, although the TVE
project was clearly very successful in adapting adpisting to changing circumstances and
triggering large numbers of self-replications init@zh the evaluators ended up having to guess
as to a realistic impact of the project and itstypwsject sustainability. This issue had been
raised in the project mid-term evaluation, andaltth some useful work was undertaken in
this area, the impact of the self-replications matsbeen subsequently fully addressed.

Electricity Grid Access is a Key Success Factor A key factor in the uptake and rapid
spread of technologies that involve the export lettecity, or even self use of generated
electricity, is for TVE to be able to access thealoelectricity grid in a simple, fair and
transparent manner. This is a wider issue of hogmitance to China and other countries as
they seek to utilize the enormous renewable enargy waste heat recovery for power
generation potentials that are widely distributedmall plants at the local level.

Need for clear understanding of the socio-economitevelopment of the host country —
The project design under-estimated the positivgeptompacts that were likely from China’s
strong socio-economic development and from the ghaim ownership of TVEs from
primarily collective to primarily private — trendbat were already well underway when the
project was designed. This contributed towards ldu of focus on the likelihood for
self-replications to be strongly driven by TVE @mreneurs’ profit motives and increasing
competitive pressures. This lack of clear consiitenaof the underlying and evolving
socio-economic situation also contributed to thegjgmt design not considering that positive
project results would feed back to national, proiah district and county policy development
and implementation that would in turn strongly soppthe achievement of the project’s
overall goals. This negatively impacted on the gut§ implementation and in particular on
the monitoring of self-replications.

So, a clear understanding of the socio-economieldpwment of the host country of a GEF

project is as important as the details of a prajlesign in terms of the technical environment,
capacity building, demonstration and financing natéms. This evaluation has placed great
importance on socio-economic development aspetts. i§ because clearly understanding
the socio-economic situation is a prerequisite talueating the success or otherwise of the
project. This understanding is also needed to yridehe estimates developed of project
lifetime GHG savings and hence the cost-effectigenaf the GEF funding support of the

project. This aspect is also important for GEF lwosintry focal points and GEF itself as they
undertake their own evaluations of project outcoragd the means to improve project

impacts and effectiveness.

Need for improved understanding of common barrier emoval instruments —it would be
useful for there to be formal GEF guidance as ® dRperience of such popular barrier
removal mechanisms as the use of revolving fundst gdemonstrations, and enhanced
energy efficiency policy implementation. This ischase many GEF projects have been
implemented with such common barrier removal imagnts, and the lessons learned in such
projects could very usefully be applied in new pobjdesign, implementation and evaluation.
For example, in the TVE project the revolving capbfund (RCF) was time consuming to
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initiate and did not fully disburse its funds, brgt was highly effective in initiating and
leveraging wider funding, which is understood tacbenmon occurrence.

Replications beyond host country also need to beacked — The project has clearly
positively impacted on the design of a brick mak@®BF project in Bangladesh that is now
underway, as well as apparently in Kyrgyzstan arid_&nka. It is also likely that Chinese
brick making equipment manufacturers are sellingranenergy efficient brick making
equipment in countries beyond China. The projest dlao fostered paid training for Indian
coking plant operators in the clean-type cokinghtetogy, and may have fostered
replications in Australia, Brazil, Germany, Irargpdn, Ukraine, and the US. The cement
waste heat recovery power generation without usixtga fuel technology appears to have
been replicated in other countries, possibly inclgdGermany, Pakistan, Turkey, and
Vietnam. However, none of these replications ineotlcountries seems to have been
documented, let alone systematically looked foraotgghat can reasonably be attributed to
the TVE project.

Actual as well as calculated savings need to be tlkeed — When the evaluators looked
closely at the figures, it became clear that wh#re replication projects had been
implemented, what was given as the “actual reswis'e identical to the “anticipated results”
when the projects were fully implemented. For thet projects it would seem that the energy
and hence GHG savings figures were updated, bubdkes of the updating was not fully
apparent. For the formal replication projects, dud seem that the energy savings and hence
GHG reductions were calculated in the feasibilitydges and then not subsequently updated.
It is recommended that in future projects actuargy savings be evaluated once the projects
are fully implemented and GHG emissions can thenadbeulated in a transparent manner to
add credibility to the results achieved.
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ABC
BTK
CO,
CTA
GDP
GEF
GHG
GOC
LPIC
MOA
MOF
NDP
NDRC
NGO
NPD
PIC
PMO
PTPMC
RMB
RCF
SME
TVEs
UNIDO
UNDP
UNV
VA
VSBK
WHR
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List of Abbreviations

Agricultural Bank of China

Bulls Trench Kiln, a 150 year old brick makitgchnology

Carbon Dioxide

Chief Technical Advisor

Gross Domestic Product

Global Environment Facility

Greenhouse Gas

Government of China

Local Policy Implementation Committee

Ministry of Agriculture

Ministry of Finance

New Dry Process (for cement clinker produgtion

National Development and Reform Commission

Non Government Organization

National Project Director

Policy Implementation Committee

Project Management Office

Production Technology and Product Marketinggortium (Now Hongyuan Cc)
Chinese Yuan (currency), just less than 8 RMBUSS$

Revolving Capital Fund

Small and Medium-size Enterprises

Township-Village Enterprises

United Nations Industry Development Organiaat

United Nations Development Programme

UN Volunteer

Voluntary Agreement (between government, TVH aglevant industry associations)
Vertical Shaft Brick Kiln, the brick makingthnology used before Hoffman Kilns
Waste Heat Recovery
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Review Mission Report

1. Final mission agenda

§

Time Activities Place Participants
Feb 28, 20: 10 Frank Pool arrives at Beijing QF191)
Wednesday
9:00 — 11: 00 Meeting with UND}, UNIDO UNDP, UNIDO UNDP, UNIDO, Frank Pool, Gang Wen
Mar 1,
Thursday 11 : 00- 12:00 Discussion on evaluation activities PMO Frank P@ang Wen, PMO
13:30-17:00 Briefing MoA Meeting room MoF, MoA, UNDF_)' UNIDQ; PMO, Hongyuan Co.
ABC; evaluation experts
March 2, PMO; Hongyuan Co.; Subcontractors of evaluatio
Frida: . . . . on social impact, RCF review and EE; Agricultura
y All day Meeting with concerned parties/agencies PMO Bank of China: subcontractor on LPIC
establishment; evaluation experts
March 3 -4, ' ' .
Saturday — All day Review of documents, dlspu55|ng the Hotel / Office Frank Pool, Gang Wen
framework of the evaluation report
Sunday
Mar 5, PMO; Hongyuan Co.; Subcontractors of ene
Monday efficiency evaluation; Subcontractors of VA revie
All day Meeting with concerned parties/agencies| PMO subcontractor on construction of cement pilot
replication; subcontractor of construction of foun
replication; evaluation experts
March 6, 10 - 50 -12 50 Depart to Hangzhou
Tuesda: ) ) Visit Shenhe Cement Co., Ltd Tongxiang City, Zhejiang -
y Meeting with LPIC in Tongxiang City, Province Frank Pool, PMO, local participants
Zhejiang Province
Mar 7, Morning Drive from Tongxiang City to Nanjing,
Wednesda: Jiangsu Province Naniina. Ji Provi Frank Pool, PMO,
Y Afternoon | Visit Nanjing Moling Foundry, Nanjing anjing. Jlangsu Frovince
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Mar 8, Morning Visit Nanjing Lishui Zhongshan Founc Nanjing, Jiangsu Provin Frank Pool, PMO, local participal
Thursday Afternoon Depart from Nanjing to Xi'an Frank Pool, PMO,
Mar 9, Visit Xi’an Liucun Hollow Brick Plar . . . .
Friday All day Meeting with LPIC of Xi'an (Bagjao District) Xi'an, Shaanxi Province Frank Pool, PMO, localtjggpants

Afternoor Gang Wen arrives at 'ar
Mar 10, Visit Weicheng Zhouling Hollow Brick Plant Frank Pool, Gang Wen, PMO, local participants
Saturday All day _ ir_1 Xianyang; _ Xianyang, Shaanxi Province

Meeting with LPICs of Xianyang
Mar 11, Morning Visit Xi'an R&D Institute of Wall & Roof Frank Pool, Gang Wen, PMO, local participi
Materials Xi'an, Shaanxi Province
Sunday _ .
Evening Depart from Xi'an to Beijing
Mar 12 — 13 .
Draft evaluation report
Frank Pool, Gang Wen
Monday — All day Communication with UNDP PMO 9
Tuesday Meeting with Gaoping Xinggao Coking Staf

Mar 14, - MoF, MoA, UNDP, UNIDO, PMO, Frank Poo
Wednesday All Day De-briefing UNDP Gang Wen
Mar 15, Meet UNDP to finalize administration matte UNDP Frank Pool, John Hanawa
Thursday All Day Frank Pool Depart for Vienna
Mar 19-22 Meetings with UNIDO UNIDO Representatives, Frank Pool
Monday- All Day
Thursday
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2. Meetings held, location, focus and people met

18/07/2007

Time Location Focus | People met
March 1 UNDP Beijing| Understandings of UNDP on finalKishan Khoday, John Hanawa, UNDP Beijing Office
Office evaluation and Ma Jian
UNIDO  Beijing | Understandings of UNIDO on fini| Alessandro Amadiand Ma Jia UNIDO Beijing Office
Office evaluation
MOA Coordination for evaluation, evaluati | Gao Shangbin and Cai MOA
preparation Wang Guiling and PMO ste TVE projec PMO
Wang Xiwt PIC Senior Officer of TVE proje
Wang Ha Hongyuan C
Chen Lal China GEF Offic
John Hanawe UNDP Beijing Office
Ma Jiar UNIDO Beijing Office
March 2 PMO Evaluation meeting with  proje| Zou Ji and 4 sta Renmin Universit
participants and contract undertakers | Zhang Fi Tianjin Cement Industry Acader
Hu Bo and anottr staff Beijing Huiwenhua C
Wang Ha Hongyuan Compar
Wan¢ Jian¢ ABC
March £ PMO Evaluation Meetin Meng Zhaol Tsinghua University
Jiang Yui China Energy Conservation Associa
Jia Xiaoli ancLu Shao Yan Blue Sky Compar
Tian Yishui and another st:
March € Shenhe Cemel| Pilot demo in Cement Indus Wei Song Gen and st: ZhejiangShenhe Cement (. Ltd
Company, LPIC activities Sheng Xing Long Chuzha TVE/SME Bureau oiZhejiang Provinc
Tongxiang,
Zhejiang Province
March7 Nanjing  Moling | Pilot demo in Foundry Indust Liang Xin Bao and sta Nanjing Moling Foundr

Foundry, Nanijing,
Jiangsu Province

Meng Quig Gui

Nanjing Foundry Association
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March ¢ Nanjing Lishui| Replication in Foundn Industry in| Tang Zhixiatand staff Nanjing Lishui Zhongshan Founc
Zhongshan Nanjing Meng Quig Gui Nanjing Foundry Association
Foundry, Song Wenzhong Jiangsu Metallurgical Design Institute
Yangyang County,
Nanjing, Jiangsu
Province
March 9 Xi'an Liucun| Pilot demo in Brick Making Industry Ling Fuhe anafé Liucun Hollow Brick Plant
Hollow Brick
Plant, Xi'an,
Shaanxi Province
Xi'an R&D | Technical support for ilot demo,| Xiao Huiand staf Xi'an R&D Institute of Wall & Roo
Institute of Wall & | replication and self-replication Materials
Roof Materials,
Xi'an, Shaanxi
Province
March 1( Two Brick Plants | Replication in Brick Industr General Managers and staff of the Weicheng Zhouling Hollow Brick Plant
Xianyang, Shaanx| Brick Plants and other replication Hollow Brick Plant
Province
Local government| LPIC activities and replication in Brick Vice Mayor and 4 staff Local government
Xianyang, Shaanxj Industry
Province
March 1! Xi'an R&D | LPIC activities and replication nd | Zhou Xuarand another sta Shanxi Xinggao Coking Co. |
Institute of Wall & | self-replication
Roof  Materials,
Xi'an, Shaanxi
Province
March 1: PMO Meeting with Gaoping Xinggao Cokir| Hou Kan¢and another sta Tianjin TVE Bureal
Plant Staff to discuss clean-type coking
plant waste heat recovery technical and
economic matters
March 1¢ UNDP Evaluation debriefin UNDP, UNIDO, MOF, MOA, PM( UNDP
March19-22 | UNIDO Project reviev Enver Khan, Bob Williams, UNIDO

Sergio Miranda da Cruz,
Monira Latrech, Sajjad Ajmal
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3. Site visits undertaken

18/07/2007

Time Enterprise visitec Locatior
March € | Shenhe Cement Cotd Xinjin County, Chengdu, Sichuan Provil
March 7 | Nanjing Moling Foundry 0. Moling Town, Nanjing, Jiangsu Provin
March € | Nanjing Lishui Zhongshan Founc Yangyang CountyNanjing, Jiangsu Provin
Marcl 9 Liucun Hollow Brick Plant, Xi'an, Shanxi Province

Xi'an R&D Institute of Wall & Roof Materials
March 1( | Weicheng Zhouling Hollow Brick Plant Xianyang, Shaanxi Provin

and other replication Hollow Brick Plant
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Annex C Documents Reviewed

The Evaluation Team reviewed the following docuraent

(1) Project level documents

Project Document

Project Mid-Term Evaluation Report

PMO report for final evaluation and project summiapgort

Proposed Brick Making GEF Project PDF Document, &18& proposed next steps
Presentations at International Forum on Energycigficy and GHG Reductions in
SMEs (TVES) & Cyclical Agriculture, 16-17 May, Haritpu

(2) Project contract-level evaluation documents

Energy Efficient Technologies Implementation Monitg and Evaluation: final
report

Evaluation Report on Mechanism and Feasibility ofeigy Efficiency Voluntary
Agreement: final report

Pilot Project Case Studies: final report

Statistics of baseline data and achieved projestggrsavings

Statistics of replication projects

Statistics for 42 Project Subcontracts

Reports of Replication Projects for Energy Effi@gnn brick, cement, coking and
foundry sectors in Chengdu, Shenyang, Xiangyangraiad

Xingao Coke Group TVE Project Participation Report

Shaanxi Xijing Brick-making Equipment Manufacturi@g Ltd company profile
Entrustment Loan Facility - final report and its d@hexes

Establishment and Capacity Building of Local Policgplementation Committee
(LPICs) - Phase I: final report and its 9 Annexes

Establishment and Capacity Building of Local Policyplementation Committees
(LPICs) - Phase ll: final report

Replication of Regulatory Reform Strengthening t8gg in Countries/Regions for
the Establishment and Capacity Building of Locdidgdmplementation Committees
(LPICs) - Phase lll: final report and its 17 anrexe

Replication of Regulatory Reform Strengthening 8gg in Countries/Regions for
the Establishment and Capacity Building of Locdidgdmplementation Committees
(LPICs) - Phase III: training report and its 4 axese

Pilot Enterprises Evaluation Reports for brick, eain coking and foundry sectors
Promotion materials for project replication, indhugl Perforated Brick Making DVD
Project Impact Evaluation: final report and subemtpon PIC and LPIC mechanisms,
policy impacts, market impacts and social impacts

Evaluation of the RCF Mechanism: final report

Business plan of Hongyuan Company
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Annex D

Detailed Project Outputs

Results for Eight Pilot-Demonstration Projects

18/07/2007

Total
X?]I:Lal CO2 Investment | GEF (E:n?ision
No. | Pilot Plant Plant Profile Energy Emissions (10,000 Funds Energy Use/Unit Product Savings
U (tons/year) (US$)
se (tce) RMB ¥ ) (tons/yr)
Raw materials: high quality shale; Products: (16 Coal: 0.90 tce/10,000
types in 3 series of high quality shale bricks, ' ' standard brick
Yongxing Shale Hollow| including KP1 type perforated bricks with round |or tce/10.000
1 Brick Co. Ltd., Xinjin, | rectangular holes, module multiple hole bricks, KP,571.91 23,862.78 260 59,950 electricity: 0.13 standa{rd brick 4,844.06
Sichuan Province series hollow brick with over 6 holes; Major
equipment: one 48-chamber Hoffman kiln, Combined: 1.03 tce/10,000
Capacity: 80 million std bricks/year. ) : standard brick
Coal: 1.00 tc_e/l0,000 std|
brick
Xi'an Liucun Hollow | Main product: clay bricks, perforation rat25%. electricity: 0.056
2 | Brick ) Plant, Xi'an, Capacity: 34 million standard bricks/year 4,191.40 10,449.17 250 60,00( 1ce/10.000 st 3,236.18
Shaanxi Major equipment: 3 * 26-chamber Hoffman kilns. bCr(ieCk ’ S
Combined: 1.06
tce/10,000  std|
brick
Main products: ductile iron pipe fittings (T- jost
Dalian Jinmei Cast Pip four-way unions, reducing joints, etc. in 20 séries
3 C h and valves of g50mm to 2000mm, and stain|e§62.07 1,401.25 530 60,000 0.091 tce/ton casting381.27
0. Ltd, Dalian o . . . )
steel precision casting valves. Major equipment: 5
ton cupola; 500 kg capacity electric oven.
Products: various kinds of castings, including eadi
Nanjing Moling Foundry,| bodies for diesel engines, ductile iron castings |fo
4 Nanjing, Jiangsul automobiles and civil construction, aluminum allpy8,020.99 19,996.32 2,940 100,000 0.374 tce/totingms | 7,646.92
Province castings of air-inlet bent pipes, air-inlet mardfql
and inlet pipe connections for automobiles.
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Raw materials: self-supplied limestone and clay, coal 0.126 tce/ton clinker
copper slag and cinder available from local market.
Huangshi Lufeng Cement Products; P.032.5, P.042.5 and P.S32.5 cement;
Co. Ltd. equipment: 4b3x11M shaft kilns; Annual capacity :l%)("”'&31 160,582.33 700 70,009 . 22,508.66
over 500,000 tons of P.032.5, P.042.5 and P.S82.5 Combined: 0117  tcelton cement
cement. (cement)
coal (clinker): 0.111 tce/ton clinker
Products: Portland cement clinker; Annual capadity:
Yingde Baojiang Cement 200,000 tons of Portland cement clinker; Kge
Co. Ltd., Guangdong equipment: two production lines with3x10m shaft &9’563'45 73,701.68 18,800 100,000 Combined: 29,580.76
kilns f ’ 0.134 tce/ton clinker
(clinker)
coal (clinker): 0.096 tce/ton clinker
Product: P.042.5 and P.032.5 Portland cement;
Zheiiang Shenhe Ceme tCapacity: 2 million tons of P.O42.5 and P.032.5
Co JLtdg Portland cement; Key equipment: two vertical shaf7,010.72| 241,847.73 1,776 99,930 ) 19,993.91
: kilns and two dry-process rotary kilns with capgacit Combined: 0.106 tcelton cement
of 1,000t/d and 2,500t/day (cement)
Products: foundry coke (2nd grade) and 114.578.2
Shanxi Xinggao Cokin metallurgical coke (1st grade); Key equipment: 8 T
99 9 "Clean Type" coking Ovens; Installed 6,700 100,000 1.3 tce/ton coke
Group . . (105,000
capacity: 400,000 ton/yr. Anticipated 2007 output for 2007)

350,000 tons
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Results for 118 Formal Replication Projects

18/07/2007

Anticipated Results

Actual Results

Sector Region number of TVEs | Energy Savings CO2 emission Energy Savings CO2 emission
(tcela.) Reductions (t/a.) (tcela.) Reductions (t/a.)

S Cement 1 10 276,869.39 690,235.39 144,617.71 360,531.95
Cement 2 10 136,535.21 340,382.29 53,667.19 133,792.30

Coking  [Shanxi 7 306,783.00 764,810.02 4,596.00 11,457.83
Tianjing 7 902.67 2,250.35 902.67 2,250.35

Foundry Dalian 8 1,790.51 4,463.73 1,790.51 4,463.73
Nanjing 6 1,587.30 3,957.14 1,587.30 3,957.14

Shanxi 10 7,545.92 18,811.99 7,545.92 18,811.99

Xian 15 9,910.09 24,705.85 9,910.09 24,705.85

Brick Xiangyang 14 14,396.36 35,890.12 14,396.36 35,890.12
Shenyang 16 14,792.34 36,877.31 14,792.34 36,877.31

Chengdu 15 37,312.79 93,020.79 37,312.79 93,020.79

Total 118 808,425.58 2,015,404.97 291,118.87 725,759.35
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Annex E

Terms of Reference for the Final Evaluation
UNDP/GEF Project

CPR/99/G31 -“Energy Conservation and
GHG Emissions Reduction in Chinese TVES”

A. Introduction

Background

China’s township and village enterprises (TVESs) ramal, collective economic organizations
established at the township or village level. Thé&so include the city branches of township
enterprises. TVEs constitute a significant shar€binese economic production and social
welfare while contributing significantly to localnd global environmental problems.
Emissions of Green House Gases (GHG) from indusSINEES constitute a major share of
China’s overall GHG emissions. Their average re¢agnergy consumption is 16% to 60%
higher than currently available technologies arey tbroduce low quality products that result
in additional energy use downstream. The Globalifenwment Facility (GEF) funded project,
CPR/99/G31 - “Energy Conservation and GHG EmissReduction in Chinese TVES”,
will reduce GHG emissions from the TVE sector inir@hby increasing the utilization of
energy efficient (EE) technologies and productthanfour sub-sectors of brick, cement, metal
casting and coking. The project objective is tosemkey market, policy, technological, and
financial barriers to the production, marketing amiization of EE technologies and products
in the selected sub-sectors.

Specifically, the project objectives include: agating institutional mechanisms for barrier
removal at the national, county and enterpriseljdjeestablishing incentives and monitoring
systems to strengthen existing regulatory prograsnmae the county level; c) building
technical capacity for energy efficiency and prdadagoality improvement in TVEs; d)
creating access to commercial financing for TVEi@ four sub-sectors; €) commercialize the
financing of TVE energy conservation projects; dhdexpanding the application of best
practices for local regulatory reform to the nasbievel.

The project has the potential to reduce substaatiabunts of CO2 and other pollutants.
However, the potential for a nation-wide energysamation and CO2 reduction in the four
sub-sectors represent 1,000 times more than thetieds that will be achieved under this
project. This enormous replication potential justifthe establishment of a self-sustaining
barrier removal framework that will be operatiopakt-GEF intervention.

The project is executed by UNIDO and implementedhgyChinese Ministry of Agriculture
(MOA). UNDP is mainly responsible for monitoringyaduation, and reporting to the GEF.
MOA has appointed a senior official as the NatioRabject Director (NPD). A project
management office (PMO), under the supervisiorhefNPD, has also been established. An
international Chief Technical Advisor (CTA) was maited for the first few years of the
project implementation.

To overcome the barriers related to policies, tephes, markets and financing, the project has
worked through pilot projects in nine enterpriseshie four industry sectors, and duplicating
the subsequent pilot project success to at ledsemterprises in 20 countries. The framework
for overcoming the barriers comprised Policy Impdatation Committees (PIC) at country
and local levels, a Production Technology and Pebiarketing Consortium (PTPMC), and a
Revolving Capital Fund (RCF). The first step inlting the barrier removal framework was
for the project to establish barrier removal ingigns covering 8 pilot counties. The
institutions were designed to show the benefitsasfier removal in general by demonstrating
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how barriers could be removed in real-world appi@ss in rural China. Then, based on the
pilot experiences, the proven successful institaticstructures and development approaches
were to be replicated, expanded nationally, or ddggbinto existing national institutions.

Implementation of the project commenced in earl§2MHowever, due to a change in policy
and regulatory environment coupled with the outbreaSARS, the project was delayed for
more than two years.

B. Final Evaluation

GEF projects with long implementation periods amndated to conduct a Final evaluation
report to confirm the project’s development impaatsl results. The evaluation is responsive
to the GEF Council's decisions on transparency beider access of project information.
Following the Mid-Term evaluation that was comptete 2005, the Final evaluation is
intended to document the final project impacts eexlilts, identify key lessons learned and
best practices and evaluate the overall performafidee project on the recommendations
made during the previous evaluation. The Finalwatédn is to be conducted or reviewed by
independent evaluators not associated with theeimghtation of the project.

C. Objectives of the Final Evaluation

Under the supervision of the PMO and in cooperatiith the UNDP and UNIDO, a project
evaluation team which consists of an internati@muaisultant and a national consultant will
accomplish the following tasks:

a) Review of Project Design and Planning
* Whether the problems the project was supposedolee svere clear and the
approach to be used was sound
» Whether immediate objectives and outputs were plpptated and verifiable
* What major changes occurred and the reason farheges

b)  Review of Project Performance

» Timeliness and quality of inputs

» Timeliness and cost-effectiveness of activitiesartaken

» Ability of the project to utilize efficiently thenputs available to it

* Quality and quantity of outputs produced

» Achievement of immediate objectives

* What factors might have facilitated or deterreddabkievement of project objectives

» Evaluate base line data for energy efficiency amisgions reduction in terms of
how they were derived

» Evaluate actual energy efficiency improvements andssions reduction data in
terms of validation.

» Evaluate sustainability of Hongyuan and RCF

c) Review of Project Impacts

» Impact on national energy use and efficiency

* Impacts of the approaches and activities on the $oi-sectors (concrete, brick,
coking, and metal casting)

» Achievement of climate change objectives and ptogedputs in relation to the
project inputs, costs and implementation time.

» Cost effectiveness.

* Relevance of the project to national developmeiotities

» Sustainability of project achievements. The extenwhich benefits can be expected
to continue beyond the project life.

» Dissemination of project results
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« The extent of participation by individuals, groupm®stitutions, and other
stakeholders in the project.

d) Recommendations and Lessons Learned
* Success stories
» Problems in project implementation
e Lessons learned
e Other recommendations

D. Evaluation Criteria

The evaluation team will use, as reference, the Midn evaluation report completed in 2005
as a base for the final evaluation. In generalluatn practices explore six criteria that are
applicable to the project. These six specific eatiun criteria will be utilized to provide all
the parties involved on the key results and lestearsied from the project which will be used
for information dissemination and future programptenning for UNDP and GEF.

1. Impact:measures both the positive and negative, foremegmunforeseen, changes to and
effects on society caused by this project.

2. Effectivenessmeasures the extent to which the project objesthzve been achieved or
the likelihood that they will be achieved.

3. Efficiency: assesses the outputs in relation to inputs, lgpircosts, implementation
time, and economic and financial results.

4. Relevancegauges the degree to which the project at a gimemwas/is justified within
the global and national/local energy and develogrgarities.

5. Sustainability:measures the extent to which benefits can be &eghéa continue from the
project after GEF assistance has come to an end.

6. Responsivenessieasures the project’s ability to respond in &acéive and appropriate
manner given the change in policy/regulatory emnnent and the recommendations
provided on the Mid-Term evaluation.

E. Methodologies, Frameworks, and Indicators

There are a number of evaluation methodologicatetspsuch as: (a) practices; (b) the use of
project logical frameworks; and (c) the developnaerformance and impact indicators.

A mix of complementary/different methods can be kygd, such as (1) desk review of
existing documents and materials, (2) implememasorveys, (3) interviews with partners
and stakeholders, (4) field visits to selectedssited pilots, with the purpose of verifying the
project outputs and the impact of the outputs, @)doriefing and debriefing sessions with
UNDP, UNIDO, and the government (MOA), and (6) diasive approaches (participatory
evaluations and beneficiary assessments). Thegeaghes can be employed separately or
together to provide differentially conclusive bubngplementary evidence on project
performance and impact. The methods employed shbeldletermined for the specific
evaluation exercise. The evaluation team has cefflakibility to adapt the evaluation
methodology to better suit the purpose of the eatada exercise. For field visits, some PMO
staff may accompany the team for logistic arrangemand to help with the coordination
with local governments and TVEs.

A standard GEF project is required to use the Eldimamework approach (LFA). The LFA is
also an essential instrument that facilitates tesuiented project implementation and sound
monitoring and evaluation. This approach estabdighe links between the macro level goal,
project level objectives (purposes), specific otépand inputs through verifiable indicators
and specifications of the assumptions that und#réise relationships.
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Evaluation methodologies are dependent on wellldped sets of indicators. These
indicators provide the basis for before-and-afteslgses and describe the effects (positive
and negative) of project interventions, anticipatad unanticipated, intended and unintended.
Below is a table to show the indicators for thiedfic type of GEF Climate Change project,
adapted from a GEF M&E working paper. The table alovides the scope of the evaluation.
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Indicators for Projects for Energy Efficiency Impemnents in Industrial Enterprises (e.g., Townshig ¥llage Enterprises - TVES)

Projects are to reduce energy consumption in indlgtrocesses, either directly by supporting inidakenterprises to implement a variety of measuech as
efficient boilers/kilns/ovens, and energy auditangd management; or indirectly through support adnption of energy service companies or similaitiest

carrying out similar activities and functions suhthe Hongyuan Company (PTPMC) in the TVE project

Seven Core

Indicators

Project Level

Project Level Examples (for Direct Poject Results)

Programme/Macro Level
(Country-Level) Measurement
(Less rigorous than project
level indicators)

1. Energy production

or savings and
installed capacities

The electric capacity 9

capacity savings of th
measures installed; th
energy production o
energy savings 0
measures installed; and/
the number of

technologies/measures

sold, financed, or directl
installed  through  thg¢
project

r1. Annual or cumulative energy savings (e.g., M\athtce) from energy
eefficiency investments in industry (TVE sectorsjher by TVES or by
eenergy service companies

f coke) reduced through energy efficiency investments

0B. Amount of CO2 emission reduced, by enterprigesitb-sector etc.

4. Reduced consumption of energy (electric powea),ccoke etc.) pe

unit of output product (i.e., energy efficiencyirga percentage)

y 5. Number (percent) of EE measures installed

> 6. Number of EE projects (pilot and replication.eimplemented an
evaluated

r2. Electric power capacity (MW) or energy consumptie.g., coal of

Briefly define the market scop
for each specific EE productig
technology/equipment,

production  process, and/
engineering service in eaq
sub-sector; as well as th
r relevance/meaning of th

national markets

i Briefly establish national marke

baselines and relate trends

2. Technology cos
trajectories

t The costs of measurg
directly installed through

»d. Rates of return achieved from energy efficienoyestments in
1 industry

expected or targeted replicati
in project design

the projec

2. Costs oconserved energy (e.g., cents/kWh, cents
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3. Business andNumber of businessesl. Number of operating energy service companiesotber similar| Check the existence, and to
supporting  servicessupported and number otompanies like the Hongyuan Company offering edficly improvement less extent, the effectiveness
development personnel receiving equipment or services in target market policies and institutiona
training 2. Number of EE feasibility studies and EE propssal mechanisms that have
3. Information network (clearinghouse; newsletters, significant effect on the marke
Internet website, and conferences/workshops) dpeelo penetration of targete
4. Dissemination of results of EE projects technologies/equipment,
5. Number of demonstration sub-projects of EE messybroken out by practices, services, or other E
sector; includes monitoring and verification] measures.
6. Number of energy audits (in particular faciktier by sector)
7. Guidelines on identifying and developing EE pot§ Collect evidence that dire
8. Number (percent) of EE measures manufacturedinbgountry| project interventions ar
manufacturers influencing policy and marke
9.Manufacturer investments in/production of EE pqment development trends and relat
4. Financing| Subproject financing 1. Number and dollar volume of ongoing and compléf& sub-project activities at the national levs
availability and| committed or dispersed | transactions using financing (e.g., amounts bordhweoken out by (replication).
mechanisms sector)

2. Number and dollar volume of ongoing and compl&& sub-project
(total installed costs, broken out by sector)

3. Number of innovative financial and contractingaimanisms such &
the RCF (packages) [broken out by sector]

4. Market acceptance of innovative financial andti@cting mechanism
such as the RCF (packages) [broken out by sector]

5. Number of commercial financial institutions p@pating in EE
sub-projects

6. Pipeline of EE (portfolios of) sub-projects reddr implementation
and financing by commercial parties

7. Revolving fund to support financing of increnanihvestment costs
8. Number and type of financial incentives offefledken out by sector]
9. Amount of financing leveraged [broken out bytegc

10. Number of grants issued [broken out by sector]

5 Broader and brief socioeconon
impacts and changes in soc

iconditions, e.g., employment al
gender equality aspects in TV

setc., as stated in the origin
design.

It should be noted that in UND
China’s Multi-Year Funding
Framework (MYFF) 2004-2007
the relevant macro-leve
outcome/goal, to which UND
supported interventions

intended to make releva

aft

ic
al
nd
ES
al

1)
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5.
development

Policy

Agencies  created
policies developed as
direct result of projec
activity

g

rl. Existence and evolution of regulatory/contragtinameworks tha

asupport energy conservation at enterprise level smpport energy

[ service companies (i.e., supporting policies in-saittors)
2. Existence and evolution of policies creatingeimoves for TVE
industry to improve energy efficiency
3. Application of Voluntary Agreements
4. Support offices, such as the PMO, PIC and L&déls, created t
coordinate and support institutional and capaditiyeling activities in EE
5. Offices established for identifying EE opportigs in operations an
developing and implementing programmes for EE
6. Number of training programmes for Government anE staff,
experts, industry personnel, energy managers, QS
7. Strengthened institutional capabilities (inchgli information

EE

8. Energy auditing instituted as a regular activity

9. Model energy policy and guidelines

10. Legal, financial, institutional, and regulatgglicies and PIC/LPIC

investments in TVES

management, evaluation, and dissemination) of a@gdans promoting

action plans instituted to ensure large-scale amgble financing of EE

I contribution, is “National

strengthened”.  In this regar

same development goals a

It is not necessary to ha
GEF and UNDP respectivel
concerning measurement
support to national polic
development.

6. Awareness
understanding
technologies

an
O

dNumber of participant
f with increased awarene
and understanding,
type of participant, suc
as energy end

and NGOs

5 1. Awareness within TVE industry of the benefitskd investments an
s©f potential contracting approaches with energwiser companies o

bycompanies like the Hongyuan Co (i.e., performamcgracting)

h2. Awareness and capability of energy service canggaor companie

userslike the Hongyuan Co to make or facilitate profiealmvestments in TVE
energy-related businessesndustry and sustain a profitable business

3. Level of awareness and understanding of EE tdobies, processe
services, and/or actions [broken out by sector]

4. Awareness of business opportunities in EE field

5. Public acceptance of EE measures

")

D

policies and frameworks fq
sustainable energy development

b interventions at the macro-level.

r

d;

the GEF and UNDP share the

nd

e

dseparate sets of indicators, for

/l
of

y
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7. Energy| For directly supported Energy intensities of the four particular indudtsab-sectors, compared
consumption, project beneficiaries with past years and baseline projections
fuel-use patterns and
shares, and impacis
on end users

With reference to the above indicators table, ineual Project Implementation Review (PIR), the imid) success criteria and the original LogFramenpileg matrix,
which may be outdated with the changing and dynamoiicy environment, the evaluation team can sedact define an appropriate set of performance atdiis that can
be measured and/or made available to the teanfléztréhe project’s outputs and its progress iaiathg it objective (project purpose). Consideratdga related to the
indicators should be made available to the evatsdip the PMO, so that the evaluators can focugrnranalysis and recommendations rather thantdiega collection.
General requirements for the indicators are: ofmeral definitions, baseline and target values,temtind staff who are responsible for measuringracdrding, means by
which indicators are measured, and the associagddsumptions made.
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F. Products expected from the evaluation

The key product expected from this final evaluati®o@ comprehensive analytical report in
English that will include the following contents:

Executive summary

Introduction

Description of the evaluation methodology

An analysis and update of the indicators with rdgar the macro level goal, project
level objectives (purposes), specific outputs, taedpartnership strategy(s);

Key findings (including best practice and less@zsred)

m  Conclusions and recommendations

m  Annexes: TOR, field visits, people interviewed, daents reviewed, etc.

G. Evaluation Team

The evaluation team will consist of two consultaotse international consultant as the team
leader and one national consultant. Both consdltahiould have advanced university
degrees and at least seven years of work experientiee field of sustainable energy

development, energy conservation and efficiencyrawgment in industries, associated
GHG reduction, as well as sound knowledge aboulteebased evaluation. The team leader
will take the overall responsibility for the qugliand timely submission of the evaluation

report in English.

Specifically, the international consultant will fim the following tasks:

m Lead and manage the evaluation mission;

Design the detailed evaluation plan (scope, andodetogy, including the indicators,
data collection, and analysis);

Decide the division of labor within the evaluatiam:;

Conduct an analysis of the indicators and partmgigthategy;

Draft related parts of the evaluation report; and

Finalize the whole evaluation report and subntid YNDP.

One national consultant will perform the followitegks:

Review documents and provide relevant nationalecant
Participate in the design of the evaluation plan;

Conduct an analysis of the indicators and partmgigthategy, and
Draft related parts of the evaluation report.

H. Implementation Arrangements
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To facilitate the outcome evaluation, UNDP, UNID&d MOA PMO will provide both
substantive and logistical support to the evalueatiam.

The UNDP-GEF Regional Coordinator for Climate Chafay Asia and the Pacific will also
assist the UNDP CO and members of the evaluatiam ten preparing for the final
evaluation of the project. UNIDO, UNDP, and MOA PM@all provide in advance copies
of the necessary documents needed by the evaluktong the evaluation period. Likewise,
the PMO shall provide the list of contact pers@mesenting the various stakeholders of the
project.

During the evaluation, UNDP China will help idegtikey partners including UNIDO
Programme Manager, former CTA and other stakehslfterinterviews by the evaluation
team. The interviews may take the form of audic@widonference call, email exchanges,
and other means of communication. A total of akimd weeks will be required for the
evaluation, which are roughly broken down as foow

Indicative Activity Rough Timeframe

Desk review of existing documents; Evaluatiod days
design and detailed evaluation plan (home based),
discussion with UNDP and the PMO

Mission travel to Beijing, China

Briefing with UNDP China, UNIDO, MOA, the 1 day
PMO, finalization of the detailed evaluation plan

Field visits to four pilot TVE sites, plus visitse t 4.5 days, suggested sites: Hangzhou (Cemg
four Local PICs, to be determined by thBanjing (Foundry), Xi'an (Two Brick Plants)
evaluators and the PMO

Interviews with partners 2 days
Drafting of the evaluation report 2.5 days
Debriefing with UNDP China, UNIDO, MOA| 1 day

and the PMO

Mission to UNIDO HQs in Vienna 4 days
Finalization of the evaluation report 1 days

nt),

The following figures indicate the contract amouatbe provided by UNDP from the project’

evaluation budget.

Remuneration for the team leader: US$600 per waykd18 work days = US$10,800

Mission travels: international roundtrip air tickef{to Beijing and two-day mission to UNIDO
Domestic air tickets for domestic travel (visits pdot and replication sites); Daily Subsister
Allowance (DSA) associated with the above inteioral and domestic travels;
Limit for terminal allowance for international trelv US$30 X 6 = 180.

Miscellaneous expenses for visa: up to US$200 reisable based on the actual costs incurred.

Domestic travel itinerary may be discussed andsaeljlfollowing the agreement between the tg
leader and UNDP according to the specific evalmagian and design. The mission duration in CH
is about 2 weeks.

xam
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I. Selected documents to be studied by the evaluaso

The following documents should be studied by thedators:

= UNDP Handbook on Monitoring and Evaluating for Resu
m  United Nations Development Assistance Framework DAN) for China (2001-2005
and 2006-2010)
= UNDP Country Cooperation Framework (CCF) for CHip@01-2005, and 2006-2010)
= UNDP China MYFF 2004-2007
m  Project document, PIRs, and reports from projetiviies and subcontractors
m  GEF M&E Working Paper for Climate Change projects
m  TVE Il Brochure
m  Phase Il Mid-Term Evaluation, 2005



