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FOREWORD

1 The GEF Council, at its meetings in December 1999 and May 2000, requested areview of
GEF operations prior to the next replenishmert, which beginsin 2001 This review, the Second Study
of GEF's Overdl Performance (OPS2) isto be carried out by a"fully independent team” which is
expected to complete itswork by the end of 2001. The OPS2 is the third mgor GEF-wide review to
take place since the Facility was crested.? Among the broad topics the OPS2 team will assess are;

@ Program Results and Initid Impacts

(b) GEF Overdl Strategies and Programmetic Impacts

(© Achievement of the Objectives of GEF's Operationd Policies and Programs
(d) Review of Modalities of GEF Support

(e Follow-up of OPS1

2. To facilitate the work of the OPS2 team, GEF's Monitoring and Eval uation team, in cooperation
with the implementing agencies, decided to undertake program studies in the biodiversty, climate
change, and internationa waters focal areas. The role of these program studiesisto provide portfolio
information and inputs for the OPS2 team's consideration.

3. The Climate Change program study was undertaken by an inter-agency team comprised of staff
from the GEF Secretarid, the three Implementing Agencies, and the GEF Scientific and Technica
Advisory Pand with additiona support from consultants contracted to undertake detailed studies on
specified parts of the portfolio. The team worked under the guidance of the Steering Committee.

Jarle Harstad
Senior Monitoring and Evauation Coordinator

! Joint Summary of the Chairs, GEF Council Meeting, December 8-9, 1999, and GEF/C.15/11.

% Thefirst two studies, respectively, were: Global Environment Facility: Independent Evaluation of the Pilot Phase.
UNDP, UNEP and World Bank (1994) and Porter, G., R. Clémencon, W. Ofosu-Amaah and Michael Philips, Study of
GEF’ s Overall Performance. Global Environment Facility (1998).
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EXECUTIVE SUMMARY
I ntroduction

1 During the last decade, the GEF has provided financid support for more than 270 projectsfor a
totd GEF dlocation of over abillion US Dallarsin 120 countries under its climate change focd area.
Not counting enabling activities and some short-term measures, there are 120 projects covering 60
countries demondtrating an impressive range of approaches to promoting energy efficiency, renewable
energy, and to alesser extent sustainable transport.

2. The GEF Climate Change Program Study, initiated in June 2000, set out to answer four
questions:

@ Are activities relevant to country needs and global objectives?
(b) What are the most ggnificant implementation issues and lessons?
(© What are the impactg/likely impacts of GEF projects?

(d) What are the factors influencing sustainability and replication?

3. Asof April 2001, the Program Study has resulted in eight new draft reports and has
incorporated one completed report:

0] Efficient products manufacturing and marketing themétic review
(i) Grid-connected renewable energy thematic review

(i) Energy service company thematic review

(iv)  Solar therma power plant themétic review

v) Solar PV review (published August 2000)

(vi)  Assessment of GEF climate change portfolio coverage

(vii)  Country reviews of Ching, India, and Mexico, with overal objectives to assess
how GEF projects are collectively addressng country and globa environment
objectives.

4, The content and lessons to be drawn within these individud draft reports are subgtantialy
complete, dthough they continue to undergo agency review, integration, find revisons, and editing. The
India country review is an exception, asit is ill in progress, with results to be incorporated into the
thematic reviews and synthesis report. All reports are expected to be finalized by June 2001. Copies of
individua draft reports are available upon request by May 2001. This synthesis report provides a brief
overall look at the results from these reports, organized by the four basic questionslaid out in the
program study initiating memorandum.



Scope of the Climate Change Portfolio

5. The program study has not been able to definitively assess, within the confines of time and
resour ces available to the study, the degree to which country needs have been met through GEF-
financed projects. Such an assessment would require explanation of where countries were prior to
GEF, what basdines might have been, and where countries are now. Such data are often lacking or
difficult to obtain. Further, the nationd communications do not dways fully reflect nationa devel opment
priorities. Most GEF projects do not result from coherent, integrated approaches to development and
environment a the country level. Nevertheless, the GEF has clearly helped to promote renewable-
energy-based rura and agricultural development programs.

6. Reviews of GEF-financed climate change portfoliosin Mexico and China have indicated that
GEF projects are consistent with nationd prioritiesin those countries. Acrossdl countries, the
technology applications promoted in GEF projects are broadly relevant to at least some nationa
objectives. For example, off-grid solar PV projects are serving fairly universal objectives of rurd
eectrification. However, thereis aneed to further document how these projects serve other
development objectives like employment and livelihood, hedlth, sanitation, water, and literacy.

7. Mesting globa environmenta objectives depends greetly on the replication occurring as a result
of demondtration of project benefits and on broader indirect impacts, snce individud projects are small
relaive to the scae of the climate change problem. The chalenge of measuring globd objectivesis
compounded by the fact that replication is difficult to monitor. In generd, the portfolio is ill too
immeture to gauge how well replication is providing globa environmenta benefits. Replication has
occurred in some projects -- efficent lighting, efficient refrigerators,, solar PV,, coa-bed methane,
and electric power demand-sde management. Replication from other projects has been minima or
remains undocumented.

8. Project approaches have clearly evolved from the pilot phase to the present. The initid direction
for the climate change portfolio came from the Ad-hoc Working Group on Globa Warming and Energy
(AWGGWE) st up by the GEF Scientific and Technicd Advisory Pand (STAP), which came up with
alig of interventions that reduce or limit the emissions of greenhouse gases. Early GEF projects often
focused on demongtrations of technologies. More recent projects focus on sustainable market-oriented
gpproaches and demondrations of business models, financing mechanisms, demand-side awareness and
incentives, and public involvement. At the same time, the portfolio has become dominated by afew
technologies and dtrategies over time, not necessarily related first and foremost to greenhouse-gas
reduction, but reflecting acomplex balance of needs, interests, and interactions among governments and
GEF implementing agencies.

9. Asthe portfolio evolved, the need to support rurd energy enterprises, provide financid
intermediation (particularly to reduce risks), and attract private-sector financing became apparent. To
respond to these needs and demongtrate how the GEF can leverage private-sector resources to achieve
globa benefits, the Internationa Finance Corporation of the World Bank Group developed five projects



that feature new forms of enterprise support, financid intermediation and private-sector co-finanang
These projects have used GEF funding commitments to mohilize more than US$200 miillion of private
sector co-finanding to-date. Impacts from two of these projects are included in the energy-service
company and solar PV themétic reviews, while the others are just starting implementation. This unique
group of projects will warrant a separate thematic review in the future.

Emerging L essons

10. Eight sgnificant lessons emerging from the dimate change program study are highlighted in this
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Lessons and good practices are emerging but need to be better incorporated into
project designs to promote cross-learning. One of the key advantages of supporting
projects through the GEF Operationa Programs is to facilitete learning within the
portfolio. Thisstudy findsthat cross learning is dow and has not happened effectively
until more recently. While the annua Project Implementation Reviews do provide a
forum for learning, the first concerted effort in the climate change portfolio was the Solar
PV cluster review completed in 2000.

Indirect influences and impacts are key GEF results Some of the key impacts of
GEF-financed projects are indirect in the sense that they are not explicit objectives of
projects. Also, in many cases, sgnificant impacts from projects have been recorded
during project preparation (PDF) phases or early in implementation.

Replication of project resultsis not well planned and monitored. In generd, the
portfolio is dill too immeature to gauge how well replication is providing globd
environmental bendfits

Project risk assessment and management needs to be strengthened. Project
implementation is often hindered by the inability to adjust to changesin the market,
palicy, macroeconomic conditions, cofinancing and government commitment.

Technological know-how transfer is more difficult than projects anticipate given
problems with technology acquisition and application to domestic conditions.

Long-term programmatic approaches require sufficient GEF “ credibility” and
experiencein a country. It takestime to accumulate experience with a set of GEF-
financed projects before awide range of country stakeholders can develop a program
embracing the principles of GEF operationa programs.

The GEF' s potential for influencing policy needs to be better utilized. While
influence of GEF projects can be seen in three main areas — nationa codes and
gtandards, dectric power sector policies, and rurd dectrification policies --, the impacts
achieved to date are modest.



(h) Impacts on social benefits and poverty alleviation need to be assessed. Though
there isafair amount of evidence of beneficiary participation in projects, especidly
those that cater to rura energy development needs, these experiences need to be
documented and systematically integrated into country sustainable development
programs.

I mpacts

11. Project impacts are dow in emerging. Only 11 projectsin the portfolio are completed, and
perhaps another 25-30 ongoing projects have significant recorded impacts. These 35-40 projects have
been analyzed for impacts by application cluster:

12. Energy-efficient products. GEF-financed projects have demonstrated important and effective
gpproaches for facilitating and accelerating greater demand and supply of energy-efficient manufactured
products, particularly for lighting, but also for refrigerators, motors and building materids. The benefits
from admogt 5 million efficient lights ingtaled through GEF projects are being sustained and replicated on
larger scales. Sustained market price reductions are occurring as aresult of projects. The carbon
abatement impacts from such approaches appear to be highly cost-effective.

13. Grid-connected renewable energy. The GEF hasfacilitated important regulatory frameworks
supportive of grid-connected renewable energy, but has done so in only two countries so far (Mauritius
and Sri Lanka). Otherwise, one-time demonstrations, research, and broad-based increasesin
capacities and awareness have characterized impacts so far. The GEF slargest impact has been in
India, where direct and indirect influences on private-sector power project development and financing
have been very sgnificant and resulted in close to 2000 MW of new renewable energy generating

capacity.

14.  Off-grid solar PV. A smal number of ingtaled systems (18,000) relative to the expected
number of ingdlations from dl projects in the portfolio (600,000) shows that this cluster, the largest
single group of projectsin the portfolio, is ill immature. Still, severa promising business and consumer
credit models are showing initial success, with good prospects for replication and scae-up, and
progress has been made with increased awareness and technica standardsin several countries. Impact
on rurd eectrification planning and policies has been modest despite the relative importance of thisissue
and emphasis placed upon it in more recent projects.

15. Energy service companies. Viable energy-service companies have been established in two
countries (Tunisaand China) as aresult of GEF projects. Financing for existing ESCOs has been
fecilitated in the Hungary project. Other projects with “ESCO” components provide technical
assstance, training, and audits, but are not expected to lead to full-service (i.e., “performance-
contracting”) ESCOs, which are anew phenomenain developing countries many of which often have
commercid conditions that are not suitable or supportive of energy saving applications. With the
exceptions of China and Hungary, no replication or energy-savings impacts have been documented.
Prospects for replication and sustainability appear strongest in the China project, which isaso
pioneering the resolution of key policy and legd issues needed for a growing ESCO industry. Severa



of the projects appear to be increasing the familiarity and acceptance of ESCO approaches among
indudrid clients, policy-makers and financiers.

16.

Sustainability

17.

18.

Other applications. A collection of other gpplications, from cod-bed methane, gas pipdine
leakage repair, fuel switching, decentralized wind power, demand- Sde management, village- scale mini-
grids, and didtrict heating efficiency improvements, have dl shown significant impacts that could be
replicated on larger scales and used to inform ongoing and future GEF projects. So far, three projects,
coal-bed methane in China, decentraized wind in Mauritania, and demand-Sde management in
Thailand, are resulting in replication.

A number of examples of factors that influence sustainability, both positively and negetively, can
be seen through the climate program study. Some examples of positive influences on

sudanability:

@ Demondtration of sugtainable business models, whether that business is public, private,
utility, or even permanently subsidized, iskey to achieving project sustainability.

(b) “Market transformation” approaches, whereby viable markets have been developed for
energy efficient products.

(© Voluntary agreements with the private sector in weeding out inefficient products out of
the market.

(d) Egtablishment or precedents of new lega frameworks for establishment of ESCO

businesses.

A number of examplesillugrate factors that can negatively influence sustainability:

@

(b)

(©

(d)

Privatization of power utilities without condderation of the future existence and role of
demand-sde management units.

Short-term power-purchase tariffs for grid-based renewable energy, holding it hostage
to fluctuationsin conventiona fuel prices.

Consumer finance and rurd business dependence on project resources, without creeting
viable and sustainable commercia sources.

Project implementation arrangements that do not demonstrate business models, but fall
into an “equipment ingdlation and demondration” role.



| RELEVANCE OF GEF-FINANCED PROJECTS TO COUNTRY NEEDS AND GLOBAL OBXECTIVES

1. The question of whether activities across the entire GEF portfolio are rlevant to client country
needsis avery complex one. Such an assessment would require explanation of where countries were
prior to GEF, what basdines might have been, and where countries are now. Such data are often
lacking or difficult to obtain. Further the nationd communications do not dways fully reflect nationd
development priorities. In the end, the climate program study is only able to address this question based
on the three specific country reviews for China, India, and Mexico.

2. Portfolio coverage has evolved and expanded but not necessarily in adirected, strategic
manner. After the GEF was restructured and became a financid mechanism of the climate change
convention, the GEF operationd strategy and operationa programs were devel oped to respond to
guidance from the convention. The scope of activities digible under the operationa programs actudly
increased or expanded from the pilot phase to the restructured GEF. The GEF interpretation has been
judged to be flexible, and rardly have sengble proposas in the renewables or energy saving areas
proposed by countries been rgected. As such, existing projects under the operationa programs cover
avery diverse set of technologies, applications and sectors. Of coursg, it is difficult to make a judgment
on those proposas that never were presented to the GEF because of decisions made by governments
or GEF implementing agencies.

3. Portfolio coverage ranks well on two key priorities of developing countries-technology transfer
and capacity building. Most climate change projects have a high degree of technology content directed
towards technology understanding, awareness, diffusion, adaptation, know-how transfer, and/or
domestic manufacturing appropriate to recipient countries. In some cases, asin the projectsto
introduce CFLs, the technology has been localy adapted and manufacturing capacities established or
further supported. Inothers, such asrurd solar PV, local manufacturers may produce items such as
charge controllers, batteries, and lamps, even if the solar pandl's continue to be imported.  Also, most
projects during their implementation seem to have enhanced local capacity. There are many examplesin
the portfolio where projects have trained local technicians, developed financing and indtitutiona

capacity, and/or supported regulatory or lega development, al setting the stage for project replication.

4, The evolution of the portfolio has Ieft no obvious and undue over-concentration of any
technology application in Operationd Program 5 (Removd of Barriersto Energy Efficiency and Energy
Conservation). However, thisis not true for Operational Program 6 (Promoting the Adoption of
Renewable Energy by Removing Barriers and Reducing Implementation Costs). A significant share of
projects in the OP6 portfolio focus on solar home systems for off-grid applications. These projects are
directed towards rura populations and meet rurd dectrification objectives. Although projects need to
continue to improve gpproaches to handle the questions of affordability and sustainability, they have
demondtrated the viability of usng renewables asaplank in rurd eectrification. However, linkages
between rurd dectrification strategies and rura development needs related to hedlth, education, water,
sanitation and employment have yet to be systematically incorporated in project designs. Although no
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income-generation or other socia benefits have yet been surveyed or recorded in the portfolio of rurd
solar PV projects, such impacts are known to be occurring and need to be the subject of more focused
future review

5. Under Operationd Program 7 (Reducing the Long-term Costs of Low Greenhouse Gas-
Emitting Energy Technologies) , four solar therma power plant projects are proceeding under the
origind philasophy of OP7—that sequentia support of multiple projects would catdyze cost reduction
from economies of scae and learning-by-doing—athough the sequential concept for these four projects
remans in question, since in practice they may dl occur at the sametime. Most technologies envisoned
under this program are now represented by at least one project under implementation or in the pipeline,
with the exception of sationary fuel cells.

I SIGNIFICANT IMPLEMENTATION ISSUESAND LESSONS

6. Eight sgnificant lessons emerging from the climate change program study are highlighted here,
While some of these lessons are country-specific, most are gpplicable across the portfolio and hence
provide an opportunity for the GEF to fertilize cross-learning.

1. L essons and good practices are emerging but need to be better incorporated to
promote cr oss-lear ning.

7. The avallable lessons from early projects are just emerging as abody of knowledge with which
to inform current and future project designs. The exceptions are projects that directly follow prior
projects. For example the Efficient Lighting Initiative employed lessons from prior efficient lighting
projects in the portfolio, the China TVE Phase |1 built upon the lessons of the China TVE Phase |
project, and a recent demand-sde management (DSM) project in Vietnam has drawn from the DSM
project in Thailand. Off-grid solar PV projectsin the past few years are beginning to note experience
from some of the early solar PV projectsin the portfolio, particularly with the completion of the solar
PV portfolio review by the GEF Secretariat in 2000. Annua Project Implementation Reviews do
provide aforum for learning, even if the leve of information avallable is often not enough to provide in-
depth understanding of project performance.

8. There is consderable opportunity and need for the GEF to facilitate cross-learning within the
cluster of solar thermd projects. The four projectsin the cluster — projects approved by the Council in
India, Morocco, and Mexico, and project financing approved for afourth project in Egypt — account
for about $150 million of GEF resources and are expected to install 137 MW of solar components.
The solar thermd themétic review suggests that the GEF would benefit from much greeter effortsto
facilitate cross-learning between the four projects.



2. Indirect influences and impacts are key GEF results, and influences can begin even
befor e project implementation

0. Many GEF-finance projects have resulted in indirect influences and impacts. These influences
were not explicit objectives of projects, but represent important results of GEF support. 1n addition,
sgnificant impacts from GEF projects can occur during project preparation (PDF) phasesor early in
implementation, even before any hardwareisindaled. One explanation for this phenomenon isthat the
GEF commitment of fundsitsdf, aswell asthe vighility, didogues, training, priority-setting, and
ingtitutional coordination that typically occur during project preparation result in increased awvareness
and confidence in technologies by avariety of stakeholders, including policy-makers, financid
inditutions, firms, utilities, other investors, and NGOs. Increased awareness and confidence may lead
to investment decisons or policy actionsin pardld with the GEF project. Some examples:

10. Mauritius Bagasse Power influenced severd sugar mills to make bagasse power plant
investments on their own, independent of the project, and stronger regulatory frameworks for
independent power producers using bagasse emerged.  These indirect impacts occurred even though a
planned demongtration power plant under the project was never built.

11. Mexico Efficient Lighting. The positive experience by the Mexican utility CFE with the
origind 1991-97 GEF project led it to run an ambitious follow-on program. From 1998-2000, the new
program sold 4.8 million CFLs dl over the country. With the experience gained from the GEF project,
the new program was able to run without subsidies, with reduced adminigtrative costs, and with shorter
repayment terms. CFE staff indicated that their experience with the GEF project played an important
role in the design of subsequent nationwide energy saving programs

12.  Si Lanka Energy Services Delivery. The business climate for rurad PV sales and supporting
infrastructure, developed in part through this project, convinced Shell Internationa Renewables to enter
the Sri Lanka PV market (by purchasing an existing dedler). In addition, the project indirectly
influenced a decison by a nation-wide department store in Sri Lankato enter the solar PV business.

13.  Costa Rica Wind Power helped influence and support the emergence of a sgnificant private
sector wind power industry due to the government’ s decision to re-engate in the power supply business.
Although the planned government-owned 20 MW demonstration windfarm has not yet been ingtalled,
the GEF-supported project did promote a renewed did ogue with private developers and helped put in
place an gppropriate regulatory framework that resulted in more than 50 MW of operationd privately-
financed wind-farms.

14. Poland Coal-to-Gas. Soon after project initiation, many of Poland's environmentd investment
funds began to fund cod-to-gas conversions. In fact, alarge cod-to-gas industry emerged, with many
boiler conversons taking place using government and private financing, long before any GEF-supported
inddlations occurred. The project is credited with catalyzing the broader trends.



15.  China Efficient Refrigerators. This project developed and hel ped enact new national
refrigerator sandards during the PDF phase. Chinese refrigerator manufacturers, influenced by project
preparatory activities, began to expect amuch larger market for efficient refrigerators and began to
develop high-efficiency prototypes and production models even before the project started.

16.  ChinaEfficient Lighting. Other countriesin Asaare launching projects to emulate this
project, even before the GEF phase garts implementation. An earlier UNDP project donein
collaboration with other donors, together with the expected GEF-supported project, are providing a
base of experience and confidence for these other countries.

17. Mexico Renewable Energy in Agriculture. Preparation activities, sudies, didogues and GEF
commitment associated with this project had impacts before that project began implementation. These
activities, together with enhanced capacities fostered through GEF-supported enabling activities,
asssted the Mexican government in redesigning its rurd development plans to focus more on renewable
energy rather than cogtly grid extensons. The gpproach wasfird tried in afew municipditiesand is
now being scaed up to 28 sates and potentidly more than haf amillion fams.

18. Malawi Renewable Energy. The success of pilot microcredit and community banking
goproachesin rurd areas of Mdawi, with primarily women as clients, has been scaled up to more
widespread application because of the GEF renewable energy project there, even before the GEF
project sarted. Facilitated by the GEF project, the Maawi government has incorporated the
microcredit and community banking gpproaches into its energy and sustainable development program.

19. Solar Thermal Power Plant projects gpproved by the GEF for India, Morocco, Mexico and
Egypt have lent credibility to the technology, created fresh interest and postively affected the
development of other projectsin both developed and developing countries. GEF support has hel ped put
this technology on the agenda of other organizations and given credence to or helped expand ongoing
research, development, and commercidization programs in severd countries.

3. Replication of project resultsis not well planned or monitored

20. Replication has occurred following some projects. A good example was noted above for
Mexico, where the utility has subsequently replicated the GEF project on alarger scale after the GEF
project completed. Another example is the China cod- bed methane project, which led to replication
through a newly established intermediary indtitution. Replication can occur within a project, as
happened in Thailand. The Thalland DSM project was expanded in 1997 to include aDSM
component for the Bangkok distribution utility, MEA, under a World Bank-supported power
digtribution project. Similarly, the China efficient refrigerators project, even in early implementation, has
spawned pardld efforts that could be consdered aform of replication. And the Hungary Energy
Efficiency Co-financing Program (HEECP) has contributed to additiond parald financing of energy
efficiency investments by Hungarian commercid banks.

4



21. Replication of a demongtrated, successful GEF approach led to subsequent GEF projectsin
one case. During the implementation of the Poland Efficient Lighting, the IFC received requests from
other countries wishing to host a CFL promotion program like the one used in Poland. These requests
prompted IFC to design the GEF-supported Efficient Lighting Initiative, now being implemented in
Seven countries,

22. Replication of GEF project designs have taken place repeatedly, for example with recent solar
home systems projects replicating earlier project designs. But this replication been at the design leve,
not in terms of replicating successful on-the-ground experience.

23. In generd, the portfolio is il too immature to gauge how well replication is providing globa
environmenta benefits. Replication has tended to happen unpredictably rather than through specific
planned activities within projects. And it is highly likely that many other instances of replication have
occurred, but remain undocumented because they have not been well monitored.

4, Project risk assessment and management need to be strengthened

24.  Theneed to recognize, in project design and implementation, the state of energy efficiency
markets, macroeconomic conditions, and education of users are important lessons from the Peru,
Tunisaand Chile energy efficiency projects. The Peru project supported the 'Centro de Conservacion
de Energid in establishing energy- service contracts for energy efficiency investments within the textile
and ged industries. However, no agreements were ever completed, partly because client companies
did not understand the ESCO concept and insufficient efforts were made to promote such
understanding. The economic recesson and changes in government also contributed to energy saving
projects having alower priority generdly in Peru. Finaly, companies unexpectedly could not meet the
financid guarantees demanded by banks as part of a financing mechanism under the project.

25. Unfamiliarity with performance contracting and adistrust of consultants among industrid firmsin
Tunisa have thwarted attempts by a GEF-supported energy-service company to engage in energy
performance contracting. However, the local Tunisian ESCO has been successful in marketing its
sarvices under contractual arrangements that do not rely on performance contracts. And in Chile,
electric power restructuring led to decreased bulk power tariffs to the copper mines, which along with
higher profits from increasing world prices for copper, Ieft these mineswith lessinterest and incentive to
invest in energy efficiency. Planned investments under the Chile project never happened.

26. For solar home systems projects, the selection of suitable consumer credit schemes has greetly
affected project progress. The Sri Lanka project started with dealer-supplied credit but soon switched
to microfinance as more viable, in part because of the long-established history and tradition of
microfinance indtitutionsin that country.  The Indonesia solar home systems project ceased
implementation during that country’ s macroeconomic crigs, partly because deders were unable to
obtain commercia finance to support the dedler- supplied credit model employed in that project. In
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solar home systems projectsin Sri Lankaand Vietnam, uncertain rura eectrification policies have
depressed demand for solar home systems.  In Ghana, imported equipment costs are rising dueto
currency depreciation, while political pressure is reducing fees charged to rura households for system
use, thus cdling profitability of the venture (and thusiits sustainability) into question.

27. For grid-connected renewable energy projects, inditutiona conditions have played mgor roles
in project progress. In S Lanka, the tough chalenge of alowing third-party smdl-hydropower
producers into a previoudy monopoly utility system has resulted in compromise power purchase
frameworks that are not sustainable from the private producers viewpoint. In China, changing
indtitutiona arrangements in the eectric power sector due to restructuring have left provincid utilities
unable or unwilling to embark on planned investments of 190 MW in new wind power capacity as part
of a GEF-supported project, and dmogt al of that investment will be cancelled.

28. A few examples can be seen so far where changes in co-financing or government commitment
have hindered project progress.  In the China biomethanation project, for example, changesin locdl
government leadership and lack of promised co-financing for demondtration projects have delayed
implementation by a number of years. Thisissue should be tracked carefully in the future to gauge how
ggnificant it is across the portfolio.

29.  Whileit might be difficult to design a project to exactly fit the market, macroeconomic, and
policy conditions, adjustment during project implementation can go along way towards enhancing
project performance. Even if the projects have been designed taking initid conditions into account, their
flexibility during implementation to respond to changing conditionsisimportant. Given that there are
only afew examples of projects that have successfully adapted to changing conditions during
implementation, it will be useful for the useful for the GEF to employ flexible funding mechanisms such as
adaptable program loans.

5. Technological know-how transfer is more difficult than projects anticipate

30.  Two Chinaprojectsfor efficient boilers and efficient refrigerators provide direct support to
manufacturers to acquire technologica know-how. In both cases this acquisition is proving more
difficult than originaly expected, suggesting that attemptsin other GEF projects to transfer technologica
know-how directly to domestic manufacturers may prove difficult. The efficient boilers project had
problemswith afirg round of technology license acquisition because foreign manufacturers wanted
more money than the project had alocated and because foreign technology was not directly applicable
to China s conditions (i.e., necessity to burn raw coa). The project did acquire one license for anew
technology package for one Chinese manufacturer by alocating alarger share of project funds, but
settled for acquisition of lesser improvements to existing boiler designs and of product design tools for
the remaining eight manufacturers. In the efficient refrigerators project, planned study tours for China
manufacturers to vigt foreign manufacturers were refused by the foreign manufacturers because of
market competition concerns. Instead, Chinese manufacturers are having to rely on foreign academic
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and research indtitutions during study tours, which do not adequately convey the most practical
technological and commercia know-how that manufacturers warnt.

6. L ong-term programmatic appr oachesrequire sufficient GEF “ credibility” and
experiencein a country

31.  The Chinacountry review highlights the chalenges of programmetic assistance frameworks and
the need for sufficient credibility by the GEF. Two programmetic ass stance frameworks have been
under development in China, one for energy efficiency and one for renewable energy. But even aslate
as 1996, the credibility and awareness of the GEF in Chinawas rlaively low and such frameworks
would not have been possible, the review found. A few projects had been gpproved, some were under
development, but little experience had accumulated. But now, thereis a solid base of projects under
implementation, Chinese stakeholders have embraced the principles of the GEF operationa programs,
and the GEF has gained credibility among officids and industry. Given this stuation, the GEF and China
have recently been able to agree on development of long-term programmatic approaches to energy
efficiency and renewable energy, currently under development by the UNDP and World Bank.

7. The GEF s potential for influencing policy need to be better utilized.

32. Influence of GEF projects on policy development can be seen in three main areas o far: (i)
nationa codes and standards; (i) electric power sector policies; and (iii) rura eectrification policies.
However, impacts achieved to-date are modest in dl three areas except in a handful of projects. Yet
the projects that have had policy impacts suggest that the GEF potentid to facilitate appropriate policies
isunderutilized. Projects have successfully supported codes and standards for efficient lightsin Mexico,
efficient refrigerators in Chinaand Thailand, and solar home systemsin Zimbabwe, Sri Lanka and
Indonesa. The GEF has proven quite capable of facilitating important regulatory frameworks
supportive of grid-connected renewable energy in two countries--Mauritius and Si Lanka. And rura
electrification policies and planning have been influenced in at least two projects—Argentinaand Sri
Lanka When asked what was the most important influence of the GEF in China (for both exigting and
new projects), a Chinese government officid ranked policy influence in first place.

8. Littleinformation is available about impacts on social benefits and poverty alleviation

33.  Thereisafar amount of evidence of beneficiary participation in projects, epecidly those that
cater to rurd energy development needs, particularly the off-grid renewable cluster of projects, but
these experiences need to be documented and systematically integrated into country sustainable
development programs. More than three-quarters of GEF-support off-grid projects are implemented
through multi- stakeholder steering or advisory committees. Aside from representatives from the private
sector, non-governmenta organizations and consumer groups are aso included in these committees.



34. Despite the high degree of participation, more work is required in evauating project impacts on-
the-ground, specificaly, how these projects have benefited communities in terms of increasing incomes
and employment and expanding socia services. Such effects can be expected from the portfolio as it
matures, but have not been measured yet. Two emerging patterns are expected: (@) the integration of
renewable energy with redefinitions of sustainable development and poverty aleviation programs, and
(b) value-added dternativesto traditiona ddlivery and financing modds, including microfinance and
community-based enterprises.

35.  Anexample of redefinition of sustainable development programsis Mexico, where the
government redesigned its rura development plan from grid-connected rura eectrification to solar- and
wind- powered systems. Another exampleis Maawi, where the government has integrated microcredit
and community banking approaches being gpplied in the GEF-supported renewable energy project into
its energy and sustainable development program.  An example of vaue-added approachesis the energy
and water sector reform project in Cape Verde, which extends wind power and solar PV to
community-based dectricity cooperatives for street lighting and water pumps. Another exampleisthe
Balivia project, which sets up arevolving fund to support smal enterprisesin 23 municipalities.

[l IMPACTS/LIKELY IMPACTS OF GEF PROJECTS

36.  Thereare about 32 projects in the current portfolio of OPS/6/7 projects for which significant
documented impacts can be found, either in PPRs, country vidts, thematic reviews, agency reports, or
informa communications. In addition, impacts from 3 energy-related short-term response measures
have been documented. Of these 35 total projects, 11 are formaly completed. This section
summaxrizes the prominent impacts from projects in the four thematic clusters reviewed, plus samples of
impacts from other projects outside of these four clusters. This section does not discuss likely impacts
of other, less mature, projectsin the portfolio. A recent M& E working paper (Measuring Results from
Climate Change Programs. Performance Indicators for GEF, Monitoring and Evauation Working Paper
4, September 2000) suggested that impacts should be organized by cluster, and discussed according to
seven indicator types. The discusson below follows these suggestions.

Efficient Products Cluster

Projects with impacts (year of Council approval, year compl eted)

Mexico Efficient Lighting World Bank | 1991 1997

Thailand DSM World Bank | 1991 2000
Poland Efficient Lighting IFC 194 1998
China Efficient Boilers World Bank | 1996
ChinaEfficient Refrigerators | UNDP 1998




37.  Summary: GEF-financed projects have demongtrated important and effective approaches for
facilitating and accderating greater demand and supply of energy-efficient manufactured products,
particularly for lighting, but dso for refrigerators, motors and building materids. The benefits from
admogt 5 million efficient lightsingtaled through GEF projects are being sustained and replicated on
larger scales. Sustained market price reductions are occurring as aresult of projects. The carbon
abatement impacts from such gpproaches, through sustainability and replication, appear to be highly
cost-effective,

38. Energy production or savings and installed capacities. Three projectsin Thailand,
Mexico, and Poland have resulted in ingalation of more than 4.6 million compact fluorescent lamps
(CFLs) and dectricity savings of 3,400 GWh (equivaent to severd months output from a 1000 MW
cod or oil power plant). Other energy consumption reductions were achieved through indugtrid,
commercid and resdentid energy-efficiency improvementsin the Thailand project. One of the most
notable achievements of that project was the compete transformation of the fluorescent-light market,
representing 20 million in annud sdes, in which virtudly dl sales of less-efficient T-12 lights were
replaced with sales of T-8 lights that are 10% more efficient.

39. Costs per technology unit or measure installed. The mos visble price-reduction effectsin
the GEF portfolio have occurred in this cluster. Three completed projects clearly decreased prices of
the technologies they targeted. The Poland project resulted in a sustainable price decrease for CFLs of
at least 35%; in fact, one of the project’s key influences was the lowering of CFL prices. In Thailand,
sdes of low-price CFLsincreased in part because of the widespread publicity campaign promoting the
benefits of CFLs sold at “7-11" convenience stores nationwide, and offered at lower prices due to bulk
purchases by the nationd dectric utility. Bulk procurement in the Mexico project, coupled with utility-
provided subsidies, reduced consumer pricesto $5-8, from pre-project prices of up to $25. Since
project completion, average CFL prices have declined further, by up to 30%, and the project is
credited with accelerating price reductions that would have happened more dowly otherwise.

40. Business and supporting services development. Supporting inditutions for energy efficiency
have been strengthened through severd projects. As part of the Thailand DSM project, the nationa
eectric utility (EGAT) crested a Demand- Side Management Office. Many signs point to the
cgpabilities of this office, including successful negatiation of voluntary T-12 to T-8 lamp changeover,
bulk procurement of CFLs and distribution through convenience stores nationwide, and campaignsto
promote public awareness of energy efficiency and conservation, gppliance energy labdls, and
dissemination of classroom educationd materias. The experience that the Mexican utility CFE gained
during the Mexico project has alowed it to proceed with further DSM programs without GEF support,
induding plansfor sdling an additiona 4 million CFLs. The China efficient refrigerators project resulted
in the enactment of new energy efficiency sandards for refrigerators. The Chinaindustria boilers
project has provided nine Chinese boiler manufacturers with technology licenses from foreign suppliers
for upgraded or new industria coal-fired boiler technologies that are more efficient.



Financing availability and mechanisms The Poland project provided an innovative subsidy
mechanism whereby an overdl GEF subsidy of $2.6 million leveraged atota CFL retall price reduction
worth $7.2 million through competitively-solicited manufacturer subsidies and retail markup-up effects.
The Mexico project introduced to Mexico two new mechanisms for consumer financing of CFLs: (i)
pay-on-the-bill financing, where the price of the lamp is deducted by ingtalments off of a customers
eectricity hill; and (i) a smilar procedure managed by employers, in which an employeeg sinvesment in
CFLsis made through paycheck deductions. Both of these Mexican financing agpproaches continue to
be used after the close of the project.

41. Policy development. Policy development in at least three projects has focused on nationa
codes and standards for efficient equipment. In Mexico project, the development of national CFL
quaity standards began in the early stages of project development, and were launched and enforced
during the project. Since then, an increasing number of CFL modes are being sold and labeled
according to these standards. In the Thailand project, EGAT’ s DSM Office worked with the Thai
Consumer Protection Agency to make energy efficiency labeling mandatory on single-door refrigerators.
In the China project, nationd standards for refrigerators were enacted.

42.  Awareness and understanding of technologies. The Poland project has produced the most
data of any project’ on changes in awareness and understanding of technologies, in this case of compact
florescent lamps (CFLs). CFL penetration increased from one in ten Polish households owning at least
one CFL prior to PELP, to oneinthree, ayear after the program. About 97% of CFL purchasers
surveyed intended to replace their CFLs with another one upon burn out.. After PELP, CFLs were sold
by alarger number of shops, and in awider variety of shops (ranging from small shopsto
hypermarkets), than before the program, and shops carried awider variety of models. Print media
coverage of CFLsincreased and shifted from describing CFL s to explaining where and how to best use
them. The Ministry of Education wrote that “it is apparent that as a result of the project large numbers
of students and teachers have gained useful ingght into the use of energy and itsimpact on the
environment.” The Thailand project conducted amgjor public awareness campaign that resulted in
87% of Thasaware of energy efficiency issues, and particularly on the advantages of energy efficient
lighting, refrigerators, and air-conditioners.

43. Energy consumption, fuel-use patterns, and impacts on end-users. Impacts on energy-
consumption patterns can be seen through changes in market shares associated with afew projectsin
this cluster. The Poland project resulted in an increase in the number of households with CFLsfrom
11.5%to 19.6%. The Thailand project dso had significant impacts on market shares. an air
conditioner program increased the market share of energy-efficient air conditioners from 19% in 1996
to 38% in 1998, and arefrigerator program transformed the single-door refrigerator market, increasing
the market share of the most efficient units from 12% in 1995 to 96% in 1998. One of the most notable
achievements of that project was the compete transformation of the fluorescent-light market,

" The Poland Efficient Lighting Project had avery comprehensive monitoring and eval uation program that was
designed along with the project and implemented very effectively.

10



representing 20 million in annua sales, in which virtudly dl sdes of less-efficient T-12 lights were
replaced with sales of T-8 lights that are 10% more efficient.

Grid-Connected Renewable Energy Cluster

Projects with impacts ( year of Council approval, year completed)

India Renewable Resources World Bank | 1991
India Small Hydel UNDP 1991
Mauritius Bagasse Cogeneration World Bank | 1991 1997
Philippines Geothermal Power World Bank | 1991 2000
Brazil Biomass Gasification Project | UNDP 1992 1996
Costa RicaWind Power World Bank | 1992
India Biomethanation UNDP 194
Sri Lanka Energy Services World Bank | 199
Brazil Biomass Gasification Project 11 UNDP 1996
China Renewable Energy Capacity Building | UNDP 1997

44.  Summary. The GEF hasfacilitated important regulatory frameworks supportive of grid-
connected renewable energy, but has done so in only two countries so far (Mauritius and Sri Lanka).
Otherwise, one-time demonstrations, research, and broad-based increases in capacities and awareness
have characterized impacts so far. The GEF s largest impact has been in India, where direct and
indirect influences on private-sector power project development and financing have been very sgnificant
and resulted in close to 1000 MW of new renewable energy generating capacity.

45.  Energy production or savings and installed capacities. Directly indaled grid-connected
renewable energy capacity from two projects totas 110 MW (86 MW in Indiaand 24 MW in Sri
Lanka). Indirectly, at least another 840 MW of capacity has been influenced by GEF support. The
India Renewable Resources project assisted the India Renewable Energy Development Agency
(IREDA) to promote and finance more than 360 MW of wind projects and 65 MW of mini-hydro
projects by the private sector. The Mauritius project indirectly influenced dmost adoubling of
electricity generated from bagasse in that country, with the addition of an estimated 3-5 MW of new
bagasse generation capacity. The Costa Rica project indirectly helped to support more than 50 MW of
private finance and operated wind farms.. The Philippines project expanded the capacity of an existing
geothermd facility and tranamission system to influence an increment 390 MW of geothermd. The India
Biomethanation project has so far resulted in sx demondration ingalations, including three 180-kW
biogas engines and four 450-kW dual-fuel engines for power generation from biogas from two sewage
treestment plants, with other subprojects nearing completion, including a1-MW power plant based on
biogas from a sugar factory.

46. Business and supporting services development. Business development has been fostered by
facilitating conditions for independent power producersin Mauritius, Sri Lanka, Costa Rica, and India
For example, the IndiaSmall Hydd project has resulted in supporting services for smdl hydro business
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development. Capacity-building activities have trained more than 50 officids in smal hydro power
planning, design, congtruction, management, and maintenance. Loca ownership and management
models are being tested at three of the demondtration Sites. An “ Alternate Hydro Energy Center” has
Srengthened its ability for testing equipment and training stakeholders and aloca educationa
establishment now offers a postgraduate program on dternate hydro energy. Thirteen states have
issued guiddines for engaging the private sector in the commercid inddlation of smdl hydro.
Renewable energy business associations have been fostered in Sri Lankaand Ching; the China
Renewable Energy Capadity Building project created the China Renewable Energy Industry
Association, which has supported new activities by its members to expand their business and link with
foreign expertise.

47. Financing availability and mechanisms Projectsin CostaRica, Sri Lanka, and India (Small
Hydd, Biomethanation, and Renewable Resources) have provided direct financing for power project
developers and for demondtration indalations. But only one project has so far faciliteted along-term
financing mechanism for grid-based power:  the India Renewable Resources project strengthened the
cagpabilities of the India Renewable Energy Development Agency (IREDA) to promote and finance
private-sector investments. As aresult, more than 360 MW of wind projects and 65 MW of mini-
hydro projects have been financed through IREDA. The project also helped to raise awareness among
investors and banking inditutions of the viability of wind power technology and helped to lobby for
lower import tariffs for wind sysems. During the 1990s, many financia ingtitutions decided to offer
financing for wind farmsin India, which was akey project god. Other impacts on financing availability
from other projects have not been documented.

48. Policy development. Electric power sector policies supportive of renewable energy have been
influenced by the GEF in Si Lankaand Mauritius. The Sri Lanka project has devel oped regulatory
frameworks for 1PPs, including standardized “ non-negotiable’ power-purchase tariffs and contracts
(PPAS). This project provided enough incentive for the nationa utility to adopt | PP frameworks and
agree to PPAS, which together with demongtration effects of prior mini-hydro ingdlations and new
incentives for developers (such asimport duty waivers and income tax concessions) spurred the market.
Likewise, the Mauritius project led to the establishment of aframework for independent- power-
producer (IPP) development. A project evauation states that “the project’s mgjor accomplishment was
progress in helping to establish anindtitutiona and regulatory framework for private power generation in
Mauritius and the provision of technica studies and trias to support technologies for improved bagasse
production and improved environmenta monitoring.”

49.  Awareness and understanding of technologies. All projects have fostered greater awvareness
of grid-connected renewable energy technologies among policy-makers, utilities, private firms, and
financiers. One example of broad- based capacity and awareness building is the India biomethanation
project, which has resulted in increased awareness and knowledge about biomethanation technologiesin
India. Representatives from various technical ingtitutes and government agencies have participated in
overseas study toursto vist biomethanation plants, manufacturers, and expertsin the fidld of waste-to-
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energy. A quarterly newdetter on bioenergy is being published. The project has also prepared a
directory of entities and individuas working in the fidd of waste-to-energy and sponsored a number of
conferences and workshops to share experiences with biomethanation. Costa Ricais another example
where greater awareness has hel ped to foster government decisions that dlowed greater private-sector
invesmentsin wind farms.

Off-Grid Solar PV Cluster

Projects with impacts ( year of Council approval, year completed)

India Renewable Resources World Bank | 1991
Zimbabwe Solar Home Systems UNDP 1991 | 1997
Bangladesh Grameen Shakti (SME) IFC 1994
Dominican Republic Soluz (SVIE) IFC 194
Vietnam SELCO (SME) IFC 1994
Sri Lanka Energy Services Delivery World Bank | 1996
Argentina Renewable Energy in Rural Markets | World Bank | 1997
Mexico Renewable Energy in Agriculture World Bank | 1999
Malawi Renewable Energy Program UNDP 1999

50. Summary: A smal number of ingtaled systems (18,000) relative to the expected number of
ingalations from al projectsin the portfolio (600,000) shows that this clugter, the largest single group of
projectsin the portfalio, is ill immature. Still, severd promising business and consumer credit modds
are showing initial success, with good prospects for replication and scale-up, and progress has been
made with increased awareness and technical sandards in severd countries. Impact on rura
eectrification planning and policies has been modest, despite the relative importance of this issue and
emphasis placed upon it in more recent projects.

51. Energy production or savings and installed capacities. About 18,000 individua solar home
systems have been ingdled through five projects. Zimbabwe (10,000), Sri Lanka (2,000), Bangladesh
(1,500), Dominican Republic (3,500) and Vietnam (1,000). The India project supported village-scae
goplications of PV, in which five PV power plants of 25 kWp each supply eectricity to about 500
families connected into village- scale mini-grids, managed and maintained by a cooperative society. The
Mexico project has S0 far resulted in one solar water pumping ingtdlation for agriculturd use.

52.  Costs per technology unit or measureinstalled. Very little datais avalable from solar PV
projects on how or whether costs have declined during the project. Reports from the Zimbabwe
project stated that market prices declined, partly through eimination of import duties on imported
components. Data from other projects indicates current prices for systems being sold, but not the
changesin prices over time. Reduced import duties for PV system components have been influenced in
at least two projects. in Zimbabwe import duties were reduced from 40% to zero and in Sri Lanka
duties were reduced from 30% to 10%.
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53. Business and supporting services devel opment. Impacts on business and supporting services
development are prominent so far in five of the solar home systems projects. The technicd and business
capabilities of individua dedlers have been enhanced for deders in Zimbabwe (some tens of deders),
Si Lanka (3 primary dedlers), Bangladesh (1 dedler), Vietnam (1 dedler), and the Dominican Republic
(1 dedler). The Zimbabwe project expanded the network of dealers, established PV module standards
to certify and warranty ingtaled systems, and developed equipment certification ingtitutions. Evolving
business models in these five projects aso reflect demongtrations that can spur business devel opment
patterned after successful models. For example, the Dominican Republic project helped adeder to
develop a promising fee-for- service business modd that targets up to 50% of the population in the rurd
communities it serves and charges $10 to $20 per month for dectricity service. Through continuing
improvement to the business model, the dedler is approaching a"proof of concept” at a scale of 5000
fee-for-service customers. Such amode could be replicated esewhere by other firms.

54, Financing availability and mechanisms. Consumer credit for rural households to purchase
solar home systems has been a central feature of many of GEF project designs. Three projects o far
have provided actua demongtrations of credit delivery models (athough many more projects are
designed to demondtrate a variety of credit moddls as they progress). The Zimbabwe project provided
consumer credit by the Agricultural Finance Corporation (AFC) to 4,200 households through a
revolving fund mechanism. The Bangladesh project is demongtrating a successful gpplication of a
“dedler-supplied credit” modd in which one organization (Grameen Shakti, legdly a nonprofit),
peformsdl functions: marketing, saes, service, credit provison, collections, and guarantees. The S
Lanka project is demondrating the initid viability of a“microfinance” modd, in which households
purchasing solar home systems from deders can obtain consumer loans from a nationa microfinance
inditution (MFI). The MFI has many loca branches and strong ties to the communities in which it
operates, and embodies along tradition of micro-financein S Lanka

55. Policy development. Policy development in off-grid solar PV projects has focused on
standards and rurd dectrification policies. Standards for solar home systems were first developed
under the Indonesiaproject. The Sri Lanka Energy Services project at first adopted the standards used
in Indonedia, but then modified the Sandards to dlow smaler systems better suited to Sri Lanka
consumer demand and solar insolation characteridtics. Later, in both Indonesaand Si Lanka, minimum
requirements were further reduced due to consumer demand for avariety of systems, and because
some dedlers ill had trouble meeting the standards. Rurd dectrification policies and planning by
governments have been influenced by at least two GEF projects so far: () the Sri Lanka project has
encouraged the nationa dectric utility and the government to more explicitly recognize and incorporate
solar home systemsinto rurd dectrification planning; and (b) the Argentina project has resulted in the
government taking a stronger policy towards supporting rurd energy Service concessons.

56.  Awareness and understanding of technologies. Severd solar home systems projects have
conducted activities to increase awareness of end-users about the technologies and benefits, but the
impacts of these activities have not been directly measured. For example, the Sri Lanka project
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conducted village-level workshops throughout the country to promote solar home systems. In these
workshops, deders are able to demongtrate their products and village leaders learn about the
technology. In addition, potentia loca microfinance organizations have learned about the project and
gauged locd interest in solar home systems. The Mexico project conducted afirst series of training
coursesin 7 gtates for promotion and information to farmers and state and loca authorities, resulting in
180 qudified people.

57. Energy consumption, fuel-use patterns, and impacts on end-users. No datais available so
far on the amounts of fue that are displaced by solar home systems in GEF projects, nor on the impacts
on end usersin terms of socid benefits and income-generation effects.  In generd, project M&E plans
have not addressed these issues.

Energy Service Company (ESCO) Cluster

Projects with impacts ( year of Council approval, year completed)

Peru TA for Energy Efficiency UNDP 1991 | 1995
Tunisa ESCO (SME) IFC 1994
Hungary Energy Efficiency Co-financing program (HEECP) | IFC 1996
China Energy Conservation World Bank | 1997
Egypt and Palestinian Authority Energy Efficiency UNDP 1997

58. Summary: The ESCO clugter review documents that viable energy- service companies have
been established in two countries (Tunisaand China) as aresult of GEF projects. Financing for existing
ESCOs has been facilitated through commercid financid intermediation in the Hungary project. Other
projects with “ESCO” components provide technical assstance, training, and audits, but are not
expected to lead to full-service (i.e, “ performance-contracting”) ESCOs, which are a new phenomena
in developing countries and Hill ingppropriate to commercia conditions found in most countries. With
the exceptions of Chinaand Hungary, no replication or energy-savings impacts have been documented.
Prospects for replication and sustainability appear strongest in the China project, which isaso
pioneering the resolution of key policy and legd issues needed for an ESCO industry. Severd of the
projects appear to be increasing the familiarity and acceptance of ESCO approaches among industria
clients, policy-makers and financiers.

59. Energy production or savings and installed capacities. Few energy savingsimpacts have
been quantified for this clugter, with the exception of the China and Hungary projects. Estimated lifetime
energy savings from approved subprojects under the China project amounts to 3.3 million tons cod
equivalent (mtce), or the equivadent to 2.2 Mt carbon emissions reduction.

60. Business and supporting services development. Two projects have established new ESCOs
to work with industry and utilities to make energy efficiency invesments. These ESCOs pilot busness
models that are the firgt of their kind in these countries, and thus a mgor result of the projects are
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demondtrations of the viahility of such business models. The Hungary project has strengthened the
capabilities of 20 energy efficiency companies to market, assess, and finance energy efficiency projects.
The Chinaproject established three pilot private-sector ESCOs that have so far invested $30 millionin
150 projects usng energy performance contracting models for the first timein China. The project is

a so encouraging more widespread use of the ESCO business mode throughout China, as more than 80
potential ESCOs have expressed interest in participating in a second phase of the project more than ten
additional ESCOs have adready started operating. The Tunisia project established one ESCO as ajoint
venture between a Canadian ESCO and a group of Tunisan banks, after two years of operation, this
ESCO has completed 70 energy audits, made 35 proposals, and so far undertaken one investment
project. The Egypt project has supported 70 industrid audits, with 12 sites currently employing the
audit results to implement a number of energy saving measures. The Egypt project has not yet resulted
in the development of a commercid ESCO modd, dthough other developments in Egypt, including an
operating ESCO funded through the IFC/GEF SME program, suggest that commercia ESCO models
can be viable.

61. Financing availability and mechanisms. Three projects in particular have expanded
financing avallability. The Hungary project has piloted new financing mechanisms that have facilated and
guaranteed financing for energy service companies. Three Hungarian financid indtitutions have utilized
the project’ s “ partid guarantees’ (provided on a first loss basis), to fund, on a transaction-by-
transaction bags, aninitid Sx investment projects vaued a $1.6 million. The project has helped lower
the credit risks and hence has demondtrated the financid viability of investment projects. The project
has aso generated interest from most mgjor commercia banks in Hungary, providing good foundations
for expansion via arecently approved IFC pardld investment program. In the Egypt project,
commercia banks are lending to individua energy efficiency projects. The China project has attracted
the interest of commercid banks in financing ESCOs, and increased their willingness to do so.
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Other Applicationsl mpacts

Projects with impacts ( year of Council approval, year completed)

China Coal-bed Methane UNDP 1991 1997
Poland Coal-to-Gas World Bank | 1991

China Sichuan Gas World Bank | 1992
Mauritania Decentralized Wind UNDP 1992 1996
Jamaica Demand-Side World Bank | 1993 1999
M anagement

Sri Lanka Energy Services Delivery | World Bank | 1996

Bulgaria Energy Efficiency UNDP 1996

62. Summary: acollection of other gpplications, from coal-bed methane, gas pipeline leskage
repair, fud switching, decentralized wind power, demand- side management, village-scde mini-grids,
and didtrict hesting efficiency improvements, have al shown significant impacts that could be replicated
on larger scales and used to inform ongoing and future GEF projects. So far, three projects, coa-bed
methane in China, decentrdized wind in Mauritania, and demand-sde management in Thalland, are
resulting in replication.

63. S Lanka Energy Services influenced development of 80 village-scde mini-gridsusing smal
hydro serving about 3500 people (using 500 kW tota capacity). Seven of these schemes were
financed directly through the GEF project (totaling 70-100 kW capacity), while the remaining ones have
been financed by internationa donors and loca government.

64. China Schuan Gas made a substantia contribution to increasing gas reserves and gas
production capacity in Sichuan province, aswell asimproving safety and environmenta protection
throughout the province s gas transmission network. The project increased the proven reserves from
400 bem in 1993 to 554 bem in 1998 and increased annual production capacity from 6.5 to 9.3 bem
over the same period. The project also helped to reduce pipdine leakages and introduced the process
of leskage detection and repair to the gas transmisson company for thefirst time. The company hadn’t
redlized the importance of pipdine monitoring and had to bring in new andyticd tools and gain new
skills, including the establishment of anew pipeline monitoring and rehakilitation center. Asaresult of
the project, system leakage rates went from 3.6% in 1996 (the first time leakage had ever been
monitored) to 1.5% in 1998.

65.  China Coal-bed Methane created the China Coal-Bed Methane Corporation, which is
facilitating joint ventures and providing financing for exploitation of cod-bed methane. This project has
created new business infrastructure and supporting services to recover cod-bed methane. The project
demonstrated at three sites anumber of techniques and technologies that Chinese cod mines can
employ to reduce amospheric methane emissions and recover methane as afud, and held training
workshops at these Sites. The project published a detailed assessment of China's cod-bed methane
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resources and strengthened national capacity to conduct such assessments routingly. More than 500
people were trained, from senior government policy makers to senior managers and engineers of cod
mining companies. Severd additiond exploraion and development agreements with foreign partners
have been negotiated since the project completed.

66. Mauritania Decentralized Wind ingtaled demondration wind-dectric sysemsfor rurd
electrification in 19 villages with 900 households.  The project piloted sustainable service-ddivery
models (with cooperatives), trained local technicians, promoted consumer awareness, and developed
financing and inditutiona capability for further development of smdl wind-édectric systems. A second
phase, extending the experience to 100 villages, has sarted with financing from the French government.

67. Poland Coal-to-Gas promoted the conversion of smal- and medium-szed boilers from cod to
natura gasfuds. The project raised awareness of the potential for cod-to-gas conversionsin Poland.
In particular, many of Poland’ s environmentd investment funds, like the Bank for Environmenta
Protection, began to fund cod-to-gas conversons. In fact, alarge coa-to-gasindustry emerged in
Poland with many boiler conversons teking place using Polish government and private financing. The
project helped contribute to a greater awareness and priority within the government to address boiler
conversons nationwide. The project generated information, publicity, and promotion that influenced the
thinking of boiler owners and financiers. In addition, the EU Phare program took note of the project
and began to develop smilar projects for cod-to-gas conversonsin neighboring countries.

68. Bulgaria Energy Efficiency has conducted feashility sudies of severd municipa energy
efficiency projects, and anumber of energy efficiency investment projects are now underway as aresult
of the cgpacity building and inditutiondl development in the project. These projects involve aschoal,
digtrict heating improvements, resdentid gpartment buildings, and street lighting.

Vv FACTORSINFLUENCING SUSTAINABILITY AND REPLICATION

69. A number of examples of factors that influence sugtainability, both postively and negatively, can
be seen through the climate program study. A more complete synthesis and ongoing cataloguing of such
factorswill be needed in the future. Given the early development of the portfolio and limited examples
of replication so far, adiscusson of the factors influencing replication is premature; rather, the lesson on
“indirect impacts and influences’ under Question #2 above addresses replication.
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70.

Some examples of positive influences on sustainability:

@

(b)

(©

(d)

Demonstration of sustainable business models. “Demondration of a viable busness
model, whether that businessis public, private, utility, or even permanently subsidized, is
key to achieving project sustainability and achieving the GEF programmetic objective of
transforming (or developing) markets for solar PV” concluded the solar PV thematic
review. While no projects have yet to conclusvely demongrate sustainable business
models, two projects appear close. In Sri Lanka, a partnership between solar home
systems deders and a rurd microcredit organization appears to offer a sustainable
model for household purchases of these systems. In the Dominican Republic, the firm
Soluz Dominicana is close to demondtrating a “proof of concept” for a business model
for serving up to 5,000 households using a“fee-for-service” approach.

“Market transformation” approaches. The market changes brought about by
Poland Efficient Lighting have been sustainable. Two years after the close of the
program, the market changes resulting from the project were il in place. Retall prices
of CFLsin Poland decreased by 34% in red terms and Polish CFL market experts and
manufacturers agree that the project was largely responsible for this dramatic price
decrease. The project helped increase sales volumes and manufacturer competition, and
the public education campaigns helped increase consumer demand to the point where
the price decrease was sustainable. In Thailand, arefrigerator program appears to have
sudtainably trandformed the refrigerator market. High efficiency refrigerators are now
the norm, and the highest leve of efficiency became the dominant unit on the market as
early as the second year of the program. In fact, surveys show that avariety of energy-
efficient appliances promoted through the Thailand project have sustained markets.
Cugtomers have been highly satisfied with the rdiability of the efficient products, which
suggests that the gains from the market transformation programs are not likely to be
reversed.

Voluntary agreements with the private sector. Two of the Thailand DSV market
transformation programs (fluorescent tubes and refrigerator labeling) have had
sustainable impacts on the market. The voluntary agreement concluded between EGAT
and fluorescent tube manufacturers effectively and completely ‘washed’ the Thai market
clear of inefficient T-12 fluorescent tubes. In 1994, when the program began, efficient
tubes had a 40% market share, and by the end of 1995, the efficient lamps had
achieved a 100% market share.

Establishment or precedents of new legal frameworks. The ability of projectsto
foster new legd frameworks, whose development might not have been possible in the
absence of the project (i.e., no need for lawmakers or administrators to consider the
legd issues raised by projects), is an important eement of sustainability. For example,
the value of the China Energy Efficiency project may be as much about encouraging
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new lega precedents or contractuad forms as it is about direct energy efficiency
invesments. The project is likely to set precedent for the legd accounting status of
ESCOs in China. Such precedent is important for the future growth of the ESCO
industry in China, and was only possible after the three pilot ESCOs had grown and
accumulated assets sufficient to warrant government scrutiny.  Second, the contractua
forms that the three ESCOs have used with ther clients dso came under government
auditor scrutiny and created the need for the government to formaly classfy these
types of contracts. Once alegd ruling occurs, other future ESCOs and thar dientswill
face lower risks and greeter confidence in applying the performance contracting models,
in establishing business plans, and in understanding the legd and tax implications of
performance contracting.

71. A number of examplesilludrate factors that can negatively influence sustainability:

@
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Privatization of power utilities supporting demand-side management. In Thalland,
the fate of the highly successful Demand-Side Management Office (DSMO) of the
nationa eectric utility (EGAT), created under the project, is uncertain in the face of
EGAT s planned privatization. Thus despite impressive achievements under the project,
the man innovation piloted by the project—the publicly-supported DSMO office
itsdf—may not be sustainable.

Short-term power -purchase tariffs for grid-based renewable energy. A sustained
market for smal hydropower development under the i Lanka Energy Services
project is questionable given the way power-purchase tariffs were established. Tariffs
were tied to short-run avoided utility costs based on the internationd price of ail. In
1997 and 1998 tariffs were set a the equivdent of 5 centskWh and mini-hydro
development flourished. However, because of the downturn in oil prices in 1998-99,
prices were only the equivdent of 3.5 centskWh in 1999. Asareault, al development
essentidly stopped in 1999.  And this fluctuation has serioudy hurt the longer-term
interest of private mini-hydro developersin Si Lanka “The low tariffs and unresolved
disopute [on tariff cacuation methods] have caused a degp dump in mini-hydro
development” said a project status report in 2000.

Consumer finance and rural business dependence on project resources. The
Zimbabwe Solar Home Systems project resulted in a greatly expanded network o
private deders and 10,000 systems sold, but there are questions about how the
consumer credit will be sustained after the Agriculturd Finance Corporation revolving
fund winds down. This fund is depleted, partly because of concessiona terms and
partly because of macroeconomic conditions. Also in question is whether many of the
businesses established or strengthened during the project are sustainable.  During the
project, businesses were dependent on the Project Management Office (PMO) for
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customers, credit, equipment subsidies, and even the equipment itself.  Without the
PMO, some of these businesses have been unable to operate on their own and have
closed.

Project implementation arrangements that do not demonstrate business models.
The Ghana project was originaly designed to demondrate a business model in which
the nationd utility would provide fee-for-service to rurd households using solar home
systems (see Annex 2). At the conclusion of the project, the costs, service, cash flow
and management of these ingtalations could be assessad in terms of the viability of this
model from the utility’s perspective. The demondtration of this business modd could
a0 be used to convince other private companies to enter the market, which is an

explicdt project objective. But project implementation responsibility was transferred to
a “project” established under the Ministry of Mines and Energy early in the project
implementation.  Although this office may succeed in inddling and sarvicing a given

number of systems, given that it is under a government ministry subject to its rules and
regulations, demongrating and judging business viahility in a trangparent commercid

manner is bound to be difficult, meaning that sugtaingbility is serioudy caled into
question.
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