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SECTORAL CONTEXT

1. Background In Indonesia today, out of an the estimated population of 186 million, over 110
million — about 24 million households -- remain literally and figuratively speaking "in the dark”, without
access 1o electricity, and many with little or no hope of getting such access in the foreseeable future. The
vast majority of this population segment (nearly 80 %) reside in rural areas. For meeting their very basic
needs. lighting, these rural households have little choice today but to make do with vastly inferior and
yet typically more expensive and polluting energy sources other than electricity, such as candles,
flashlights, and most commonly kerosene fuelled wick lamps, hurricane lanterns and petromax lamps.
By depriving rural households of any real choice in efficient and sustainable energy forms, the welfare
and quality of life of the rural population is greatly diminished; since they have diminished access —
quality and quantity — to many highly valued end-use services, and are often forced to pay more than
necessary for inferior services.

2. In Indonesia. the cost of supplying electricity to rural households that have access to grid supply
from the national power utility (PLN) is high. PLN owns and operates over 5,000 diesel plants scattered
throughout Indonesia — about 2,000 MW of diesel generating capacity — as a primary means to supply
.power for rural electrification (RE). Apart from the high cost of sustaining diesel operations in remote
areas. the cost is high because much of the diesel plant is under-utilized, with capacity factors averaging
less than 30%. In addition. even in the case of the RE loads supphied by regional grids, diesel is the
marginal fuel at most times of system operations.

3. Under the present policy of nationally uniform electricity wariffs, the rotal cost of PLN supply for
many RE Joads is well in excess of the tariffs to such consumers. PLN’s "avoided costs” are estimared,
on average, to be about Rp. 140/Kwh (about US< 6.6/kWh) for the Java-Bali grid, about Rp. 196/kWh
(USc 9.3/kWh) for the seven regional grids outside Java, and as high as Rp. 250/kWh (US¢ 11.7/kWh),
for PLN's large number of diesel-based isolated units and mini-grids. In contrast, PLN's average revenue
from the typical rural consumer is only Rp 137/kWh (US¢ 6.45/kWh). Thus, diesel-based rural
electrificarion implies a significant subsidy burden on PLN.

4. The Government of Indonesia (GOT) has recenty begun to assess the suitability of various supply
options for meeting the enetgy needs of the remaining unelectrified villages and households in a least-cost
and economic sequence. One element of this assessment is the recently completed Rural Electrification
(RE) Master Plan, which analyzed only grid-based electricity supply. One of the main implications of the
RE Master Plan is that there are about ten million households -- consisting of the isolated rural
households for whom it will never be economic to provide grid-based supply, and of the househoids for
whom the least cost supply option is grid extension, but who will not receive grid-based supply during
the project duration and even beyond. These households comprise the economic potential for decentralized

supply options that are cheaper and environmentaily superior to the conventional aliernative of diesel-
based mini-grids.

5. Renewable Energy The Governmem auwaches high priority to cost effective renewable-based
energy supply as a means of ensuring high and environmentally sustainable rates of economic growth.
Increased penetration of renewable based generation will have a significant and positive impact on the
environment by reducing local pollutants such as SO, as well as pollutants of giobal concern such as
emissions of green house gases (GHG). To the extemt that this development displaces kerosene

consumption and diese! generation. it reduces the negative environmental impacts of transport. waste
disposal and burning of these fossil fuels,
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8. Beginning in 1987, the Government of Indonesia (GOI) has sponsorad a series of pilot solar
photo-voltaic (FV) demonstration programs. The most recent initiative - "Banpres™ (Presidential Aid) -
- is directly linked to the President of Indonesia. The combined total of these dernonstration efforts has
resulted in the installation of about 16,000 PV units in rural houssholds. These Government programs
have helped to demonstrare the potential of solar PV technology for meeting some of the electricity end-
use needs that many rural households perceive to be most important. An evaluation of this experience
indicates that customers are generally satisfied with the performance of their solar home systern (SHS)

and there is no evidence of systemic problems or high premature fajlure rates for criticai components such
as batteries, panels. and controllers.

7. These early and various Government-agency sponsored programs were primarily geared to
technology demonstration; as such. they did not focus on cost recovery or building a base for furure
product or market development, nor did they offer a means to mainstream privaie sector delivery and
sustainability. Specifically. in Indonesia. the Government/public agency led model is best characterized
as a procuremem system, not as a commercial market, with the SHS units typically distributed in small
lots 1o homes widely dispersed all over Indonesia, Such 2 distribution mechanism has proved to be
incompatible with the development of cost effective and sustainable private dealer chains, given the
limited scale and geographic fragmentation.

8. It is the GOI's goal to ensure that modern forms of enmergy become accessible 1o all rural
households in a phased. least-cost marmer. In recognition of the role that solar PV can play in meeting
the energy needs of rural households, the Government of Indonesia has formulated the ourlines of 2 plan
to instail solar PV systems with a total capacity of 50 MW _. However. there still remains a need to
develop a detaiied solar PV strategy and its implementation plan.

9. The GOI recognizes that a number of different delivery and financing approaches are required
in Indonacgia, based on the incomas, erergy requirements, and geographic location of the target
population. Broadly speaking, the Government’s solar PV strategy for rural electrification has two prongs:
(i) Governmemi-based programs targeted at the higher-cost remote areas and for the poorer segments of

the popuiation. and (ii) commercially-based private sector led programs for the relatively closer-in and
more affluent segments of the population.

10. For example, as pant of the first prong, the Government, in association with AusAlID, is currently
formulating a plan to install about 36,000 solar PV systems in the remote islands of Indonesia. It is
recognized that 2 commercial approach is not appropriate for the target population; though the derails of
the payment schemes have not yet been finalized. it is likely that there will be a small downpayment, a
long repaymen: peried of 7-10 years. low monthly payments, and interest rate subsidies. At the same
ime. recognizing the heavy and recurrent subsidy burden inevitably associated with such public agency
programs. the Government is also keen to promote alternare delivery and financing approaches that are
commercially sustainable. private sector based. and that offer the prospect of achieving high levels of
penetration at 2 much faster pace than is feasible with the Government-based approach. In short, the GO
recognizes that Government-based programs will be commplementary to the commercially-based programs.

1. Barriers to Solar PV Market Development An indirect benefit of the Government programs has
been the emergence of 2 nascent SHS market. However, the present market conditions can be
characterized as 2 "high price low volume” eguilibrium, while an expansion of the market requires a

move to a self-sustaining “low price high volume” equilibritun. Three imter-locking factors together form
a barrier 1o increased SHS sales:
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(i Lack of established high-volume supplier-dealer chains. At present, there are only a
limited number of supplier-dealer chains, and they operate at low volumes in limited
geographical regions within and outside Java. Most of the potential customers are not
being offered an opportunity 1o buy a SHS;

(ii) High prices. At present. the annual volume of SHS direct household sales is low, and
the prices are high: at the same time, the dealers are unable to reduce their prices, given
the small scale of their operations;

(iif)  Lack of credit. At present. the bulk of the potential customers, both within and ourtside
Java, are unable to secure the eradit they need to buy the SHS. Even if banks were to
extend credit for SHS. under current Indonesian banking practices, they would expect
repayment over 1-2 vears maximum. which would be an insufficient amortization period
for the majority of potential customers.

12, What this means in practical rerms is that the barriers blocking rapid, sustainable expansion of
SHS in rural Indonesia are not amenable to simple, single-problem soiutions. Rather. a multi-pronged
strategy is required. For instance, by itself, without a reduction in the selling price. making credit
available and stretching out the marturity/term of such credit will not eliminate the barriers that presently
restrict market deveiopment, Without price reductions, affordable levels of downpayment and monthly
installments would require installment terms of 6 to 8+ years duration, given current interest rates.
However, the maximum loan duration feasible under a sustainable private sector approach, given
conditions would be in the 3 10 4 year range. Amortizing the cost of an SHS over 3 10 4 years, without
a price reducrion. would result in monthly payments that exceed the capacity of most target households,

13. In light of this. for a sustainable delivery approach led by the private sector, it would be
necessary to design an instaliment payment mechanism that addresses rural households’ cash constraints
and the banking system’s upper limit of 2 3 to 4 year amortization period. An analysis of the data from
market surveys indicates that for target rural households, an affordable down payment would range from
$80-125. and that monthly installment pavments should be close to potential customers’ present monthly
expenditures on energy (about $8-10). For these consumer cash flow limits to be compatible with the

3 - 4 year amortization period, it would be necessary to bring down the final price 1o the household by
a "first cost buy down",

SHS DEVELOPMENT .STRATEGY

14, Pilot effort The SHS project is a pilot effort to catalyze private sector-based markets for SHS,
where they are consistent with a least cost rural electrification strategy. The project focuses on a few
selected target markets that have high potential for quick penetration. The proposed project scale (para
19). has been determined taking into account several key factors. including: (i) the desirability to establish
competitive pressures on the dealers -- actual or by comparison -- which requires that at least two SHS
dealers operate in each market: (ii} the minimum scale needed for each dealer in order to capture supply
and service chain economies in operations, delivery and after-sales service: and (iii} make it sufficiently

profitable for each participating dealer to lower prices and aggressively expand operations. so that the
market as whole can move 1o 2 higher volume-lower price equilibrium.

15. Long term view In the long term. the SHS project is seen as one of a series of linked projects.
phased over a period of time; each seeking to build upon the lessons learnt from the predecessor project.
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while broadening the regional marker and technology focus to new areas, and at the same time also
seeking to further enhance the efficiency and reduce the costs of existing delivery and financing
mechanisms. The cost reductions achieved and efficient delivery mechanisms deveioped under the first
SHS project would form the foundations of all successor projects.

PROJECT OBJECTIVES

16. Global objective The global environmental objective of the SHS project is to mitigate emissions
of CO, in Indonesta. At present, a significant portion of Indonesia’s rural popularion satisfy their enargy
needs by fossil fuels in various ways, such as kerosene for lighting or diesel-based power generation,
which lead to the emission of CO, The penetration of SHS would reduce CO, emissions by displacing

the use of the fossil fuels. 1t is anricipated that about 2 million tons of CO. emissions will be mirigared
as a result of the SHS project (Annex 4),

17. In addition to this global objective, the SHS project’s goals are to:

(i) catalyze the rapid penetration of solar PV systems within the framework of a least cost
rural electrification strategy:

(i) facilitate participation by the private sector — including” cooperatives and NGOs - in
advancing renewable energy commercialization through the creation of a sustainable
“market conforming” framework;

(iii)  promote environmentally sound energy resource development in Indonesia and to reduce
the energy sector’s dependence on fossil fuels; and

(iv)  strengthen Indonesia’s institutional capacity to sustain solar PV development.

PROJECT DESCRIPTION

18. Th2 SHS project consists of two major components: (i) investment (including project implementa-
tion supports. whigh forms the bulk of the project, and (ii) capacity building. The project will also
support detari=¢ momtoring and evaiuation activities during project implementation.

19. The investment component consists of the sale and installation of about 200.000 (10 Mwp) SHS
units. 1115 expecied that purchasers of PV units will include households. commercial establishments {such
as shops}. and lozal communiries (for community buildings such as meeting halls, etc.). The geographical
scope of the SHS project will not exceed four selected regional markets — West Java, Lampung. South
Sulawes:. anc¢ North Sumatera ' - where, under the least cost grid reticulation plan for rural
eltectrification (the “RE Master Plan"). grid supply by the national power utility (PLN} is not expected
over the next decade. or where it will be uneconomic for PLN to provide such service. The sale and

1/ Recently completed detailed field surveys to assess the demand for SHS in these provinces, with
the specific purpose of assessing the extent of the market that can be served in the near-term by private

dealers at commercial terms, show that there is a large market for commercial SHS sales in Nonh
Sumatera, South Sulawesi, West Java, and Lampung,
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instaliation of' ih;se SHS unit: will be executed by private dealers, who will take the responsibility for
procurement, sales, installation and maintenance of SHS.

20, Capacity building component The SHS project would: (i) assist GOI's Rural Electrification
Steering Commirtee to develop a strategy and corresponding action plan for meeting the modern energy
needs of the segments of the rural population for which solar PV systems represent the least-cost strategy:;
and (ii) strengthen the institutional capacity of the Indonesian Agency for the Assessment and Application
of Technology (BPPT) in supporting solar PV projects. The Government of Indonesia has given BPPT
a strong charter and mandate to increase penetration of solar PV systems in Indonesia, on a large scale
and quickly. The assistance provided by the SHS project would be in areas, such as qualification testing
facilities, technical design services. and best practices identification. that would strengthen BPPT's ability
to assist the private sector in designing and delivering high quality solar PV products. Together, these
two aspects of capacity building would facilitate the design and estabiishment of a longer term program
for solar PV penetration in Indonesia that is consistent with a least cost and sustainable rural
electrification strategy.

21, The SHS project would address the barriers 1o SHS market development by providing the dealers
an integrated package of support, comprising three elements:

(i) Term credit at market rates Loans from commercial banks to supplier-dealers for up
10 about five years at commercial market rates of interest. Supplier-dealers would apply
for the loan to a commercial bank which meets Bank of Indonesia guidelines. In deciding
whether to make loans to the supplier-dealers, the commercial banks would apply their
standard loan appraisal procedures. The commercial bank loans would be refinanced
through Government of Indonesia on-lending arrangements under an IBRD credit.

(if) First cost buydown First cost buvdown in the tange of $75-90 per SHS sold and
installed on Java, and $ 100-125 off Java, The amount of the first cost buydown has
been calculated o bring the final price to households t0 a level at which the unpaid
balance to the dealer can be amortized over no more than 3 10 4 vears, with monthly
payments that are affordable. The buydown would be provided to dealers only after the
SHS sales have taken place and been verified. in order to reward actual sales
performance and 1o ensure that scarce GEF grant funds are not immobilized with poor
performing dealers. The first cost buydown would bie financed by GEF grant funds.

(iiiy  Support facilities Promotional, business development and technical support to reduce
information constraints. encourage competition and facilitate supplier-dealers in their

development of bankable investment proposals. This support would be financed by GEF
grant funds.

22 This package of support to the dealers will provide two significant benefits to the customers who
purchase SHS units. First, the dealers will be an effective channel linking commercial banks and rural
customers. who will gain access 1o credit at market rates without having to underiake formal credit
application and approval steps. Those customers interested in purchasing a system on an instaliment plan
basis will make a down payment - typically in the range of S80-100 - and thereafier will make monthly
payments 1o the dealer. typically for durartions of 3-4 years. Second. the bulk of the GEF grant would

flow to the consumers in the form of lower prices, as the dealers shift from 2 "high price low voiume”
equilibrium to a "low price high volume™ equilibrium.
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23. Consumer protection The SHS consumers wiil be protected in a number of ways, Apart from
ensuring that the SHS units meet rigorous technical standards, the dealers will also be required to offer
a no-questions-asked money-back option, valid for a short period of time after the initial sale. Second,
the dealers will also be required to provide industry-standard warramties on all systems that they install.
Further, during the course of the project implementation, the project support unit (PSU) will provide
potential SHS customers information about the technical. finaneial, and operational aspects of the SHS.
While the SHS project will not set prices. consumers will be provided with expected price ranges,
including details about downpayments, monthly payments, etc. The PSU will provide all actual SHS
customers with the means to communicate with it; on its own initiative, the PSU will contact 2 number
of actual customers, on a random sample basis, to determine the extent of their satisfaction with SHS,

and 1o resolve any problems. It is expected that some of these comtacts wiil be undertaken by local
communiry organizations and NGOs (see para 27).

24, Technical specifications [t is expected that each SHS would consist of one or more photovoltaic
(PV) modules with an output of at least 50 Wp nominal. a car-type 12 volt DC lead-acid battery, and
related electronic and electrical components and mounting hardware. All SHS units supported by the
project will have to meet rigorous technical specifications. which have already been developed by BPPT
in cooperation with solar PV dealers, and have been widely circulated. The tachnical performance of the
Indonesian non-panel (Balance-of-Systerns) components is already high: for example, the locally made
batteries available in Indonesia have an average life in this application of about three years, which is
longer than thar reported in many other developing countries. Further, there are some indications that the
very initiation of the SHS project will irself lead to improvements in the technical components; one of
the established battery manufacturers in Indonesia has stated that they would be imterested in setting up
a production line for specialized deep-discharge batteries particularly suitabie for selar PV applications,
once they can foresee demand on the scale implied by the SHS project.

IMPLEMENTATION ARRANGEMENTS

25. The sale and installation of SHS units will be undertaken by independent privare dealers. In order
to reduce the risk of low participation rates and poor implementation performance. intensive efforts have
been made during project preparation (and will continue to be made) to pre-identify by the time of apprai-
sal six to ten dealers who are interested and capable of paricipating in the project. Initial proposals 1o
participate in the SHS project have already been received from seven dealers. It is possible, that one or
two deaiers may be added after project appraisal. in the event that some good new dealers with sound

business plans surface later. or some of the pre-identified dealers are unable (0 continue their participation
in the project.

26. Selection criteria In order to be considered for participation in the SHS project. dealers must
meet a set of minimum criterid: (i) the company must be Indonesia based: {ii) its current operations must
include SHS sales or the marketing of other products in rural areas: and (iif) its past performance and
curremt operations must demonstrate adequate technical, financial and business capability. In addition to

these basic criteria. in order to be selected for participarion in the SHS project. an enterprise would have
to me=t the following conditions;

() Additionality The enterprise must demonstrate that it would increase SHS sales in the
selected area well bevond an estimated “baseline level” which would be achieved without
the project’s support. It is anticipated that the availability of project support would
encourage supplier dealers 1o moun: ambitious market development efforts.




7

(i Techmcal standards The enterprise must prove that the SHS it would sell would meet
the detajled technical specifications.

(iii)  Financial viability The enterprise has to develop a business plan which would
demonstrate the investment’s profitability and include adequate arrangements for hire-
purchase based SHS purchases by households. and technical support to ensure high
qualiry of the system and after sales service.

{(iv) Commercial acceptability The enterprise’s credit application must be acceptable 10 a
comumercial bank participating in the program, As the World Bank’s credit would be
channeled through a commercial bank, which wouid bear the commercial risk, the
commercial bank's approval of the ioan would be necessary.

27. Disbursement GEF funds would be disbursed to participating dealers only after confirmation that
the sales and installations had been made and all the conditions met. The confirrnation process would
be based upon independent field based verifications of the sales. installations and compliance with the
technical and other conditions. It is expected each dealer’'s initial sales and instaliations would be
verified: subsequent confirmations would be on a routine basis subject to ex post verifications conducted

on randomly selected samples of instatled units. The ex post verifications would be undertaken by NGO
teams. who would be trained for this purpoese.

ENVIRONMENT AND RESETTLEMENT

28.  The solar PV technology to be disseminated through the SHS project has no emissions of gases
such as CO. or SO., and is environmentally superior 1o the available alternative forms of energy, which
are based on fossil fuels. Since the SHS systems will be installed on existing strucrures (homes, shops,
community buildings, etc.), the SHS project is not expected to pose any resettlement problems. The SHS
project is classified as a "B” project. and an environmental analysis is being prepared,

RATIONALE FOR BANK INVOLVEMENT

29. The Werld Bank is committed to supporting renewable energy development in Indonesia. as srated
in the Indonesia Country Assisiance Stratezy {CAS) that was presented to the Bank’s Board in February
1995. The proposed project design and implementation strategy typify the defining characteristics of the
transition that 15 underway in the assistance strategy for Indonesia: (i) achieving poverty reduction through
increased funding tor regional development. and a shift towards srnailer and regionally oriented projects
rargered at reduding urban-rural disparities in the quality of life: and (ii) striking the approprizate balance
berween public and private roles in energy distribution.

30, The Bank continues to actively support implementation of an efficient and sustainable Rural
Electrification (RE) program. initiated in the Rural Electrification [ project and now through the successor
Rural Electriticauon Il project: primarily by financing extension of the various regional grids. and related
institutional capacity building. Sclar home svsiems are one of the key elements of the overal] least cost
RE stratery in Indonesia, and they complement the least cost grid extension program for RE. The SHS
project will provide a means to continue the Bank's dialogue with the Government of Indonesia and to
influence the implementation of a sustainable and environmentally sound RE development program, while
encouraging private sector participation and the creation of commercial markets for alternative energy,
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and conrinue the process of improving the policy and institutional environment. all matters of high
priority on the Bank’s agenda. '

RATIONALE FOR GEF FINANCING

31, The SHS project is eligible for GEF support and is consistent with the renewable energy market
penetration aims embraced by the draft GEF Operational Strategy. The SHS project is expected to help
fower the unit costs of solar PV technologies in Indonesia. given the downward sloping technology cost
learning curve. In addition. the SHS project is expected to set a new lower global benchmark price for

SHS. thereby stimuiating further penetration and giobal environmental benefits from abatement of GHG
emissions in other countries as well.

32. Indonesia has ratified the FCCC on August 23, 1994, so that it is eligible to receive GEF funds
under this convention, [n order to help fulfill its FCCC national commitments, Indonesia has initiated two
greenhouse gas mitigation strategy Studies. The Asia Least-Cost Greenhouse Abatement Strategy
{ALGAS) project, financed by UNDP/GEF, examines Indonesia’s GHG emission reduction options in
an Asia regional context. Indonesia is also a pamicipant in the second round of study activities financed
under the U.S. Country Studies Program. Although both studies are still in early stages of preparation.
the relevance of photovoltaics as a greenhouse emissions abatement option for Indonesia is clear. The
country is characterized by a large. growing and dispersed rural population, a substantial fraction of
whorn are not glectrified but who presently consume fossil fuel-based energy for lighting and radio and
TV services. As a zero greenhouse gas emitting technology, the Solar Home Systems can meet these basic
energy demands while substituting for higher polluting kerosene, diese] and grid-based options.

33. The project has high priority in Indonesia, given that the aceess of rural Indonesian households
to modern forms of energy less than commensurate with Indonesia’s overall level of economic
development. The Government of Indonesia has a long history of commitment to the SHS project.
. Initially, in (993, the Government submitted 2 proposal entitled “Integration of Renewable Energy
Systems Within a Least-cost Rural Elecrrification Strategy,” which formally conveyed the Government’s
request for IBRD fimancing. including 2 GEF gramt component. for increasing the penetration of
renewzble energy systems. More recemly. a letter from the Vice Chairman of the Indonesian Planning
Agency (BAPPENAS) to the Bank has reaffirmed the high priority the Government accords to rapidly
increasing the contribution of cost effective renewable resources in meeting the growing energy end-use

needs in Indonesia. especially in rural areas: and in light of such priority. the imporance of the proposed
Rank/GEF-financed SHS project (Annex 2}.

PARTICIPATION AND SUSTAINABILITY

34, Participation Within the Government of Indonesia. the primary stakeholders in the SHS project
are: the Agency for the Assessment and Application of Technology (BPPT). the Directorate-General of
Electricity and Energy Development (DGEED), the Planning Agency (BAPPENAS). and the Ministries
of Finance and Cooperatives. These agencies have been and continue 10 be involved 10 varying degrees
in project preparation. In particular. BPPT has played a very active role. and has been involved in
activities such as conducting market surveys, developing technical specifications, publicizing the SHS
project within Indonesia. and providing office facilities for project preparation work. The SHS project
would strengthen BBPT's insuitutionzl capabilities.
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35.  Within the private sector, the primary stakeholders include the Indonesian Solar Energy
Association and individuat solar PV systems dealers and suppliers. A number of presentations related to
the SHS project have been made to the Solar Energy Association as well as to individual dealers, and
their commenis have been incorporated into project design and the technical specifications.

36, Site visits and discussions have been held with a limited number of households thatr have already
installed SHS. whether as part of a Government program or buying it privately. In addition. about 1,000
households were contacted as part of the market surveys. These contacts have confirmed that there is a

potential market for SHS in seiected parts of rural Indonesian households, which ensures that lack of
demand will not impede sustainability. :

37. Sustainability The project’s strategy of focusing on 2 number of selected regions that have high
market potential is expected to lead 10 cost reductions as suppliers begin to capture economies of scale,
particularly in establishing sales-and-service chains and in assembly of balance-of-system components.
It is expected that the dealers will pass on the bulk of the first cost buydown to their customers, so that
SHS prices ar the project starting date {Fall 1996) would be lower than the current (Fall 1995) prices.
Additional price reductions are expected to occur as a resuit of unit cost reductions. particularly in the
markeis where there has been very limited penetration of SHS and current prices are high. In the post-
project phase. when the GEF first cost buvdown would end, based on reductions in unit costs, it is
expected that the dealers will be able to mainrain prices that are essentially similar, in real terms, to the
prices prevailing at the beginning of the project, without sacrificing profirability. Furthermore, in the
project regions/markets, it is expected that other key barriers to market development, besides price. such
as weak SHS dealers, unavailability of tertn credit from financial markets, iimited customer awareness,
would all have been lowered substantially or even eliminated. Thus, it is expected that the dealers will
be commercially viable in the selected markets at e end of the project, and those markets will be
susizinable in the post-project phase without GEF intervention.

LESSONS LEARNED AND TECHNICAL REVIEW

38. Given the Bank’. limited involvement in solar PV projects. there are no relevamt Bank reports
on past projects. Ongoing experience is limited to the IBRD/GEF-supported solar PV component of the
India Renewable Energy Development Project (Ln. 3544-IN/Cr. 2449-IN). One key lesson learned from
the India project is that timely project implementation is facilitated by: (i) pipeline development. i.e.. pre-
identification and preparation of sub-projects. and (ii) early development and dissemination of technical
specifications. Further. the participating dealers can operare more efficiently if they have easy access to

commercial banks. and the processing procedures for the disbursement of funds are simple and
straightforward. These lessons have been incorporated in the project design.

39.  To complement the limnited in-house experience with PV projects. the experience of solar PV
projects in other countries. particularly the Dominican Republic and Mexico (as suggested by the GEF
independent technical reviewer), has also been reviewed with a view of improving the design of the SHS
project. This review shows that in the Dominican Republic, a commercia! approach has been successful
in deltvering SHS to rural households, but the overzil scale has been restricted by the limited availabilicy
of cradit. both to the SHS suppliers as well as the households. In Mexico. nearly 90% of the households
are served by grid supply, and the SHS are being supplied on a subsidy basis 1o the remaining households
for whom grid supply is uneconomic, and most of whom cannot afford 10 pay for the systems.
Experience in other countries alse points to the ability of the private sector to deliver SHS 10 rural
households. the need for credit. and the benefits of some government involvement. For example. the
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Kenyan private sector has successfully made cash sales of about 25.000 SHS on a purely commercial
basis, but after a few years, in the absence of credit, the sales have slowed significantly, and further, in
the absence of technical standards or other forms of support from government agencies, it is reported that
about 25% of the systems are no longer funetioning. This experience supports the design of the SHS
project. which focuses on the private sector, addresses the barriers faced by the private sector, but
includes government involvement to ensure adequare technical standards and suppont.

40.  Technical review The project was reviewed in June 1995 by an independent external expert
selected from the STAP roster, who is knowledgeable on global markets for solar PV systems. His
comments are supportive of the project design and implementation strategy which he also notes will set
the stage for larger programs worldwide (see Annex 3). His main comments were that: (i) the SHS
project should build on the experience of other countries, (ii) the scale of 120,000 SHS units may be t00
small, and (iii) the guidelines on what characterizes sucecess should be established early on. These
comments have been incorporated in the revised project brief.

PROJECT FINANCING AND BUDGET

4l. Total Cost and Financing Plan The total cost of the project is about $ 75 million, of which the
investrnem component is about 5 73 million (including project implementation support), the capacity
building component amourts to abeut $2.5 million. and monitoring and evaluation activities amount to
about 30.3 million. A preliminary financing plan. disaggregated by component and source of financing -
- IBRD. GEF. GOI and private sector -- is presented in Annex [. The total GEF gram requested is $24.3
million. which corresponds to the proposed project’s incremental costs.

42, Phasing Whereas a commitment for the total GEF grant amount of $ 24,3 million would be made
now. in view of the innovative nawre of this project and the proposed commercial scale, it is proposed
that project implementation be phased. in order to afford national stakeholders and the GEF family of
Implementing Agencies an opportunity to assess the success of the implementarion mechanism, The first
phase would consist of the sale and installation of 120,000 SHS units in the targeted rural markets over
the project duration. This is the minimum economic scale estimated to be sufficient to provide private
dealers with the incentives 10 commit themselves to extend their rural PV delivery network, and to take
the risks associated with developing the infrastructure to install and maintain SHS units on a large scale,
assume commercial debt obligations vis-a-vis a commercial bank, and exiend instaliment credit to
dispersed rural clients. Project support costs. capacity building activities, and monitoring and evaluation
would also be included in the first phase of the project. The cost of the proposed first phase is estimated
at 347 million. of which $15.75 million would be GEF grant funding.

43 An independent technical review panel would assess project performance against an agrsed set
of indicators and report back to the GEF Chief Executive Officer with its recommendarion(s) about
releasing the second phase of the GEF grant support (see para 56). This review would be 1imed such that
private sector confidence and project implementation continuity would not be jeopardized. in the case of
satisfactory performance. The second phase of the GEF gramt funding would suppornt the sale and
installation of the balance of the ptanned SHS target for the project. or 80.000 SHS units. Continuation
of project support and momitoring activities would also be included in the proposed second phase. The

cost of the proposed second phase is estimated at $38 million. of which 58.55 million would be GEF
gramt funding.



INCREMENTAL COSTS

44,  Paseline At present, most of the target households for SHS units use a combination of kerosens
for lighting and diesel-based battery charying for other activities such as powering a black-and-white TV,
Based on survey data and secondary information about prices, the monthlv economic expenditures of the
target households on kerosene ~nd barr>ry charging are about $9.30 on Java and 310 off-Java, These
expenditure patterns reflect the fact that in Indonesia: (i) kerosene consumption levels in Indonesia are
higher than in many other countries, and (ii) off-Java, the kerosene and battery costs are higher and their
consumption level iower than on Java. Correspondingly, the present value of the target rural household's

baseiine expenditures on kerosene and battery charging (for 15 years ar a discount rate of 10%) is $867
on Java and $930 off-Tava.

45.  GEF Alternative In terms of lighting, the SHS unit would provide more light and 2 better quality
of light than kerosene, without the emissions; in terms of battery power supply, the SHS unit would
eliminaie the loss of service arising from the need to leave the battery at the service shop for overnight
charging. However. on a lifecycle cost basis, under present conditions, the SHS are more expensive than
the baseline arrangements, except in the limited regions on Java where some dealers haveé managed to
establish an initial presence. In other words. the costs of SHS units are high in arezs of Java where the
deaier chains have not ye: been established ("new Java areas”), and the costs off-Java are higher than this.
Al the same time, given the developments that have already taken place in Indonesia. the costs in the new
Java areas and the off-Java areas are well below the costs reporied in a number of other countries,

46,  Based on the prevailing prices. the monthly economic cost of 2 SHS unit in the new Java areas
is $10.10, which implies a present value of 3940 for 15 years at a 10% discount rate. For off-Java, the
SHS monthly economic cost is 511.38, with a present value of $1,059.

47. When the present vatue of the GEF alternative is compared with the baseline expenditures of the
typical rarget household, the incremental costs are estimated to be 2bout $73 per SHS unit in the new
Java areas and about $129 per SHS unit off-Java.® For total project sales of 200.000. split about equally
between the new Java areas and off-Java, the toral incremental cost for the SHS units is about $20
million.

48, A small Project Support Unit (PSU) will be established to provide customers and dealers with the
technical. financial and operational information. It is expected that potential customers will use this
information. in part. to make informed decisions about the suitability of SHS. The PSU will also be
responsible for monitoring project implementation performance, The total cost of these activities are
expecied to be 34 million. In the baseline scenario. BPPT/GOI would have undertaken some of these
activities. at an estimated cost of $1.5 million. Hence. the GEF incremental cost is $2.5 million.

49,  The capacity building componsnt includes institutional strengthening of BPPT. as well as a SHS
Strategy and Implementazion Study. The total costs of these activities are estimated to be 52 million.
However. in the baseline scenario. it is expected that BPPT/GO! would have undertaken some similar
activities. whose cost is estimated 10 be 50.5 million. Hence. the GEF incremental cost is $1.5 million.

2/ The tncremental costs are negative for the limited regions of Java where solar PV is already the
least-cost option.
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50.  The costs of the SHS project monitoring and evaluarion activities by the national working group,
including the first phase review by the independent panel of experts (para 56), are estimated at $0.3
million. As these activities would not have been undertaken in the baseline scenario. these expenditures
are part of the GEF incremental cost.

51. Together, the overall GEF incremental cost is $24.3 million.

ISSUES, ACTIONS AND RISKS

52. Key policy reforms sought and related conditionalities Taking into accoumnt the findings and
recommendations of SHS Strategy Study 10 be undertaken as part of the capacity building component,
the Government of Indonesia will develop a national strategy and corrasponding action plan, acceptable
to the Bank. related 10 the fumre rote of SHS in rural electrification on a commercial and non-commercial

basis. Driscussion on this matter will be initiated Wlth GOI and the various deparmments/ministries
concerned during pre-appraisal.

53. Risks There are several risks associated with the project. First. there are technical,
implementation and operational risks associated with the solar PV technology utilized by the private
sector. In order to minimize this risk, minimum performance standards and specifications for key
components of the systems have been established in association with BPPT and the potential participants
in the project, to help ensure that customers experience high quality service standards. Second, there is
the risk that consurner demand does not materialize ar the amicipated scale. This risk has been minimized
by concentrating on a few regional markets, well researched by undertaking corresponding marker and
instirutional assessments, by designing the GEF buydown 1o make the systems affordable, and the project
support  unit undertaking market awareness and product promotion activities during project
implementation. Third. there are risks that the selecred dealers will be unable to achieve the jevat of sales

envisaged in the project. These risks related to supply response, are being minimized by selecting the
dealers carefully and assisting them in formulating realistic business plans.

54, Finally. there is the project preparation risk that commercial banks will not be willing to take the
risk of lending to the SHS dealers. This risk is being minimized by ascertaining that 2 number of
commercial banks are interested, by assisting the dealers in the preparation of bankable plans and by
increasing the comfort level of banks by familiarizing them with information about the technology, its
performance and rmarket potential,

MONITORING AND EVALUATION

55. During the five vear implementation period. local oversight will be provided by the Rural Electri-
fication Steering Committee, headed by the Director-General of Electricity and Energy Development
(DGEED). A Working Group. composed of representatives of BPPT, DGEED. the Plannine Agency
(BAPPENAS), the Ministries of Cooperatives and Finance, and the national power utility (PLN) will be
set up to review the SHS project’s progress and provide a forum for inter-agency discussion and
coordination, Specific performance indicators that the working group will monitor will be agreed during
appraisal. and will possibly include system reliability. customer complaints and loan repayment rates.
Critical success factors for the project are that: (i) market demand materializes at anticipated levels. (ii)
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the project results in satisfied customers that experience high quality service standards, and Glf) end users
payback their lcans on time.

56. In addition to this national monitoring mecharism, given the pilot namre of the SHS project and
its innovative approach 10 developing 2 private sector PV market, an independent technical panel (com-
posed of internationally recognized experts in the field and representatives of the GEF Impiementing
Agencies) will conduct a review of first phase project performance with the stakeholders, in order 1o
assess whether the proposed project modality is functioning effectively, idemtify adjustments thar could
be made to improve performance (if any), and recommend to the GEF Chief Executive Officer whether
the projeet’s second phase should proceed as planned. The exact scope of the review, its timing, and the
performance criteria (o be assessed, will be agreed with the Indonesian stakeholders during final prepara-
tion and appraisal. It will be critical for privare sector confidence and project success thar the trigger for
initiating and completing this first phase review be selected in such a way that implementation continuity
not be jeopardized.
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June 13, 1995

TO: Surinder Malik

Canndan Fhotvelias Acting Chief

IEIPIEITER. . . Industry and Energy Division
Erropmas Phonite Country Department III

Industnies Assesistion East Asia & Pacific Region

Selar Ensrgy induswies RE: Review of GEF Indonesia Renewable Enerqgy Prbje.ct -

Attached are the comments sheets specifically related
to the major attachments per your request. This cover
memo serves as an overview and findings:

First, over 70 percent of photovoltaics now produced is
exported for developing world applications and over
175,000 villages worldwide are being electrified with
solar applications.

Second, the approaches as outlined in the GEF proposal are for
the most part being accomplished in other parts of the world
quite successfully, including Mexice, the Dcmlnxcan Republic,
India and Southern Africa.

Third, the success of the (RED) project focusses primarily on in-
country private sector, financing instruments, and how both drive
successful installations and maintenance activities for the life
of the renewable energy installations. There are no show
stoppers here, just good diligence in project implementation.

Finally, overall the project results are achievable and
significant renewable energy utilization and emissions reductions
can be attained. I believe it to be a good project with focus,
and which will set the stage for larger programs worldwide.

Please advise me if you need further elakoration on any of the

comment sheets I have enclosed or please feel free to contact me
at any time. Thank you.




Thesse coments re prepared:;on.the RED project; which was'
later 'separated into the  SHS:project:and the R&newable
Enexrc . Swmall. Powe.r [RESP} cproject.

The stress for the private sector is essential to make the program sustainable.

Some confusions exists regarding the utilization of the different renewables. For
instance, small modular biomass may have as much benefit as any other repewables in the
Indonesian context and therefore worthy of equal support. Biomass is referred to as a
cogeneration technology and could be a distributed modular technology.

Build on other successful programs in solar rural electrification worldwide. The
Erersol program in the Dominican Republic has been ongoing for seven years in an ever-
profitable manner. Here, 2 small revolving loan fund helps drive the market for individuals
and small business solar users.

The Mexico program has used a cadre of in-country businesses partnered with
companies (primarily mamufacturers but also system assemnblers) from the United States,
Japan and Europe to drive village electrification systems primarily for solar but also small
wind and microhydro.

A financing approach that concentrates on the key market barrier — lowering high
upfront capital costs so the technology is affordable — possibly amortizing loan so that
monthly payments would fall below momnthly fuel costs of conventional energy technologies.
Financing needs to go beyond 36 months probably to 48 months.

Environmental safeguards are very necessary for municipal solid waste (MSW) unless
it is a uniform waste stream devoid of chemicals and heavy metals (ie batteries), but 1 have
been advised MSW has been eliminated from the project.

Loans using existing market rates make no sense, in that the activity would probably
be accomplished already if the traditional loan infrastructure would support decentralized
projects. Some kind of interest rate buydown would be required, but the need could be
obviated IF loan terms were amortized four years or longer.

Regiomal focus activities did not include the need for ongoing support in resource
assessment (to best understand the best resource availability and under what conditions),
technical assistance (to overcome certain technical hurdles in decisionmaking by lenders or
use be endusers). An ongoing capability supported by GEF in these areas will provide
longterm stability to the program, drive short term momentumn, and insure overall program



Success.

Financial intermediation is approached correctly in that three banks in each of the
three regions would be useful. The credit programs should be designed in such a way that
the endusers’ ease of access to loans is assured; the less centralized the credit program, the
more effective it will be. The RED project’s delivery channel is dealer financing, under
which the private dealers will borrow from commercial banks and pass on credit to individual
households. This channel is satisfactory, because the dealers will approach each individual
household, and the dealers have a clear incentive to provide househoelds with credit since the
households cannot buy the systems without the credit. Further, the dealers should be
encouraged to plough back repayments from the initial set of loans as credit to other
households, so that an increasing number of households can be served.

The initial scale of the program should function primarily on increasing the
economies-of-scale of manufacturing and deployment. These economies-of-scale in
production and use will fundamentally lower cost and create a sustainable energy
infrastructure for future replication.

The program must also establish the "metrics” of success early on, so as to have
guidelines on what characterizes success. Is it the number of systems, it an aggregation
approach to financing, is it longetivity of systems and market sustainability or is it 2
combination of all of these points?

The stanxt alope systemns and utility inter-tied programs should be run in paraliel and
if there are ways to make them nurtare each other, such schemes should be brought up now
(since none appear in the text). Both design assistance and maintenance escrows are valid
for both programs. In addition, approaches to shift funs from one program to the other, it
one gets stalied, might be in order. This was alluded to but should be set out clearly as
incentives for the program implementors to keep momennmn or face loss of support.

Support of generic information lines or NGO groups that can dispense generalized
“rule of thumb” information leaving to the indigenous industry the specialized
technology/user information. This activity shouid be extremely limited to insure maximum
support for product in the field.

The role of GEF funds is ¢ritical, and appear to me to be best oriented rowards
addressing key barriers to SHS sales, such as high initial cost, ensuring that the installed
systems contimue to function over time, and non-promotional activities (lender technical
assistance, utility design assistance, etc.) as ways to build infrastructure or capacity building
assistance.

GEF may be able to costshare these kinds of activities with other multilateral,
bilateral, and philanthropic organizations and agencies.
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The 120,000 solar home systems may not be large enough test to significantly lower
costs. This partially depends on how many different companies are involved, and to whether
GEF wants to encourage standardized designed and compatible components (leads, coloring
etc) to insure maximum access to parts and maintainability.

In general, the benefits associated with the renewable techoologies have been
conservatively estimated. Some of the benefits as shown in the charts for solar PV, small
power and the PLN plan, do not take into consideration the speed in which these
technologies can be deployed. The real bepefit is immediate emissions reductions. Also
plant life for all of the renewables is below what is actually seen in the field. While I
support conservation estimates, these are still under the general rules of thumb.

Also health benefits, particularly in regard to displacement of residential kerosene use
is not included. Respiratory and eye problems associated with in-building combustion is very
high. These health savings need to be inciuded even it is token on the charts,

Another failing of the charts regarding comparative emissions reductions from
conventional power plants related clearly to the fact that all experience "down times". It
appears none of this data is included so the numbers are inordinately high. This effects the
comparative economics with renewables since conventional energy output is artificially high -
- particularly in rejation to the developing world experience.



Indonesia: Solar Home Systems (SHS) Project

Incremental Costs and Glebal Environmental Eenefits

Broad Development Goals

1. Indonesia’s basic goals and policies for the development of the energy sector highlight the
importance of meeting Indonesia’s rapidly growing energy needs in an efficient manmer, including through
conservation and diversification of primary energy resources, and minimizing the adverse environmental
and social impacts of energy use. A key and contimiing thrust of the Government’s energy strategy is to
slow down Indonesia’s transition to net oil importer status by diversifying energy supply for domestic
consumption towards alternative and economic indigenous resources that have a non-exportable surplus
or are non-tradeable, such as renewable energy. Rural electrification (RE) is a key and integral part of
the Government’s rural development strategy.

Baseline

2. In Indonesia 1oday, a significant number of isolated rural households use kerosene laps for
lighting and automobile batteries — charged at diesel-based generating stations -- for other energy needs,
such as watching (black-and-white) TV sets. While these households have the potential resources 1o pay
for grid-based electricity supply, this supply is not available to them now, nor is it likely to be available
to them in the medium term. Further, most of these households are not able to buy Solar Home Systems,
either because SHS are simply not offered to them for sale, or because of other factors such as high
prices, lack of credit, and lack of familiarity. Thus, the baseline course of action is that these households
will continue to rely on fossil fuels for their energy needs.

Global Environmental Objective

3 The baseline course of action will Jead to significant emissions of greenhouse gases (CO,). Thus,
the global environmental objective of the SHS project is the mitigation of GHG emissions.

GEF Alternative

4, Under the SHS project, the GEF alternative to the baseline scenario is the installation and sales
of 200,000 SHS units in selected markets in Indonesia over a period of five years. The GEF Alternative
would also include program support (such as dissemination of technical, financial, and operational
information to customers and dealers) and capacity building activities that would contribute to th= removal
of market and instirutional barriers to the adoption of SHS. There are no CO, emissions for the SHS
units, so that there will be a total replacement of the fossil fuel use that would have taken place under
the baseline s¢enario. It is estimated that the SHS project will lead to an abatement of abourt 2 million tons
of CO,, at a GEF cost of about 511/ton CO, (Table 7).

Additional Domestic Benefits

5. Apart from progress towards least-cost provision of electricity 1o rural consumers, the SHS will

reduce the exposure of household members to the smoke and poliution associated with kerosene fighting
SYStEMmSs.




Costs

6. At present, most of the target households for SHS units use a combination of kerosene for lighting
and diesel-based battery charging for other activities such as powering a black-and-white TV. Based on
survey data and secondary information about prices, the monthly economic expenditures of the target
households on kerosene and battery charging are $9.32 on Java and $9.99 off-Java (Tables 3 and 6).
These expenditure patterns reflect the fact that in Indonesia: (i} kerosene consumption levels in Indonesia
are higher than in rmany other countries, and (ii) off-Java, the kerosene and battery costs are higher, The
costs of kerosene and battery charging are lower on Java than off-Java, primarily due to transportation
and togistical differences, and their consumption level lower than on Java. Correspondingly, the present
value of the target household’s baseline expendimires on kerosene and battery charging (for 15 years at
a discount rate of 10%) is $867 on Java and $930 off-Java,

7. The GEF incremental costs arise from: (i) the additional costs, over the baseline expenditures,
of the SHS units in the market areas to be developed under the SHS project, including the need to
increase potential customer familiarity with SHS, to assist dealers, and 1o maintain links with acrual
customers under the SHS project, (ii) institutional capacity strengthening, and (iii) monitoring and
evaluation.

8. For the parts of Java where SHS dealers are not yet established (“the new Java areas™) the initial
cost of an SHS unit is estimated to be Rp 1.4 million ($636), based on the costs of Government
procurement programs. For off-Java, the SHS costs are estimated to be Rp 1.65 million ($750), based
on the prices of scattered cash sales in Lampung and Sulawesi. These estimates of costs compare
favorably with the prices of similar SHS in many other countries.

9, Based on the prevailing prices, the monthly economic cost of 2 SHS unit in the new Java areas
is $10.10, which implies a presem value of $940 for 15 years at a 10% discount rate. For off-Java, the
SHS monthly econornic cost is $11.38, with a present value of $1,059 (Tables 2 and 5).

10. When the present value of the GEF alternative is compared with the baseline expenditures of the
the typical targer household, the incremental costs are estimared to be about $73 per SHS unit in the new
Java areas (Table 1) and about S129 per SHS unit off-Java (Table 4).' For total project sales of 200,000,
split about equally between the new Java areas and off-Java, the total incrememal cost for the SHS units
is about $20 million.

11. A small Project Support Unit (PSU) will be established to provide custorners and dealers with the
technical, financial and operational information. It is expected that potential custorers will use this
information, in part, to make informed decisions about the suitabitity of SHS. The total cost of these
activities are expected to be 34 million. In the baseline scenario, it is estimated that BPPT/GOI would
have undertaken some of these activities, at an estimated cost of SI.5 million. Hence, the GEF
incremental cost is $2.5 million.

12. The capacity building component includes instimational strengthening of BPPT, as well as a SHS
Strategy and Implementation Study. The total costs of these activities are estimated to be S2 million.

The incremental costs are negative for the limited regions of Java where solar PV is already the
least-cost option.
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However, in the baseline scenario, it is expected that BPPT/GOI would have undertaken some similar
activities, whose cost is estimated to be $0.5 million. Hence, the GEF incremental cost is $1.5 million.

13, The costs of the SHS proiect monitoring and evaluation activities by the national working group,
including the first phase review by the independent panel of experts, are estimated at $0.3 million. As
these activities would not have been undertaken in the baseline scenario, these expenditures are part of
the GEF incremental cost.

14.  Together, the overall GEF incremental cost is $24.3 million.
Global Environmental Benefits

15.  The overall avoided emissions are about 2.1 million tons of CO,, with a total GEF grant of $24
million, leading to a GEF unit cost of about $11/ton CO, (Table 7). The astimates of the emissions
gvoided inchide both the emissions avoided 2s a result of the SHS units directly installed vnder the SHS
project ("project effect”™) as well as the acceleration of SHS market penetration in Indonesia
("programmaric effect”) as a result of the SHS project.

16. The estimation of total emissions avoided starts with an estimate of the unit emissions avoided
factor (Table 8). The unit avoided emissions factors are multiplied by the estimated penetration of the
technology to arrive at the total emissions avoided.

M:\aps\mathur\shs\ic-shsS
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indonesia Solar Home Systems (SHS) Project:
_ AVOIDED CO, EMISSION BENEFITS - Unit Factors *

SHS
; {d)
A. Solar Homs Systems Technology Characteristics
Implemented Capacity MW, 1
Plent or Capacity Factor ™ 0.13
Plant Life yoars 15
Electricity Ganeration .
Annusl Generation GWH/ivesr . 1.2
Life Time Generation . GWHiife 17.6
Unit CO; Emiasion Factor tons/GWH 0
Annusl Emissions 000 tonsiyear 0
Life Time Emissions 000 tons 0
B. Substitute Technologies
Avoided Technologies and Unit Emission Factors
Kerosene Lighting tons/GWH 10,000
Diesel-based Battery Charging  tons/GWH 1,100
Mix of Substituts Technologies
Kerosene Lighting 70%
Dissal-based Battary Charging 20%
Substitute Technology COZ Emissions - weighted average of substitute mix
Unit Emission Factor (wgt ave) tons/GWH 7,220
C. Avoided CO2 Emissions idifference batwean SHS and substituta technologiex)
Net Avoided Emissions Factor  tons/GWH 7.220
Avoided CO2 Emission Quantities - 000 tons net
Annual per MW, 8.45
Lifa Time 128.8

{a) See Attachment 1 for background information on renewsbis and substitute technology factors.

{b) Only direct CO2 emissions are included in this snaiysis. The globs! wanming potentisiz of othar
gases and of CO2 and other gases ambeadded in the manufacture, transport, etc. of the technologias
are not included.

ic) The SHS capecity factar of 0.13 iz based on a 50 Watt system that supplies, on average,
170 Wart-hours daily for househald use.

{d} Solar home systems (SHS) do not only substitute for existing snargy uses,
In some cases, SHS also provide additional enargy services {or mest
previously unmat demand), such as increased telsvision viewing and lighting quality. Tharefore,
when calculating the avoided amieslons for SHS, it is assumad that there gre avoided emizsions
only for the part of the SHS energy that substitutes for current energy usa. The kerosane
lighting emission factor already includes the adjustment for existing versus new demands,

v




