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1 md In lndontsia today, out of an the tsthatd popzlation of 186 minion, over 110 
I 4 milIion households - remain literally and figuratively speaking "in the dark", withwt 
access EO tlemricily , 2tItd many with liftle or no hope of gesth~ able future. The 
vast majority of phis population segment (nearly 80 5%) reside i their very basic 
mtds. lighting, these mral households have little choice to& st1 y inferior and 
yet typically more expensive and plIuting merm sources otner than elecmcrry, such as candles, 
flashlights. and most commonly ktmm fucllcd wick lamps, hurricane lanterns and promax lamps. 
By dcpnving rural hous&olds of any red choice in efficient and susrainablt energy forms, the welfare 
and quality of life of the rural population is  greatly diminished; since have diminished aoctss - 
quality and quantity - to many highly valued end-use swvices, and are ohm forced to pay more than 
necessary for inferior services. 

2. In lndonesia. rht cost of supply ins electricity to m d  h e h o l d s  that have acctss to grid supply 
from the narional power utility (PLN) is  high. PLN o w  and v c s  wm 5.000 diescl plam scatcmd 
f i r o u g h t  Indonesia - a b w ~  2,000 MW of dieel generating wpcity - as a primasy means to supply 

. power for rural zlhficarion (RE). Apart from the high wst of suszainifig ditstl operations in remote 
areas. the cost is high because much of she diesel plant is undtr-utilized. with capacity factors avcragins 
less than 30%. In addition. m n  in the case of rhe RE loads supplied by regional grids, diesel is the 
marginal fuel at most tlrnes of sysm operations. 

3. Under the pmm policy of nationally unifom eltcvicity tariffs. tht [oral cost of PLN supply for 
ltlafiy RE loads is welt in exctss of the miffs to such C O I L S ~ .  PLN" *avoided cons" am enmarad, 
on average, to be about Rp. 1401Kwh (about USC 6.6kWfiS for the Java-Mi grid, abut Rp. 1%1kWh 
(WSc 9.31kWh) for the stvm regional grids outside Java, and as high as Rp. 250kWh (USc II.f/kWh), 
for PLN's large r asd isolated units and mini-grids. In conmx, PM's average rtvmut 
from the typ~cal is only Rp 137kW (USC 6.45kWh). Thus, diesel-- rural 
electrification impncs a signrslcanr subsidy burdm on PLN. 

4. The Gcmmncnt of Indonesia (GO]) hss rtccncly begun to a s ~ ~  he  suitability of various supply 
options for mtcting the energy needs of the remaining unelxtrificd villa- arid houschoids in a least-cox 
and economic sequence. Onc elmenr of this assessment is the m t l y  completed Rural Electrification 
(RE) Master Plan, which analyzed on1 y grid-based electricity supply. One of the main implications of rhe 
RE Master Plan is that xherc are abour ten million households -. mnsisfing of the isolated rural 
households for whom it will ntvtr bt economic to provide grid-based supply. and of the houschojds fnr 
whom the least cost supply aption is grid cxrmsion. but who will not receive: grid-bad supply during 
the project duration and even beyond. These households comprise cht tconomic potential for decentralized 
supply options that are cheaper and mviromentalliy superior to the convmrional alrtfl~tive of disel- 
based mini-grids. 

5.  Rtmwable Energy The Governern anaches high priority to cost effective renewable-bad 
energ? supply as a means of ensuring high and mvironmtntalIy susrainable rates of economic growth. 
Increased pencrtarion of renewable based generaion will have a significant and positive impact on rht 
environment by reducing local polluranrs such as SO1 as well as pollutants of global concern such as 
emissions of green house s u e s  (GHG). To the extent thar rhis dweloprnent displaces kerosene 
consumption and diesel generation. it reduces the ntgarive tnviromntal impacts of transporr.  was^ 

disposal and burning of these fossil fuels. 



6. I3eginnidg in 1987. the Gwement  of Indnnrin (GOI) has sponsored s series of pilot m h  
pbt~voltaic 0 demomation program. The most xcm initia~ive - 'Banpres " (Presidemial Aid) - 
- is directly linked to the Prtsfdtnt of Indonesia. The combined total of these demonstration efforts has 
resulted in the installazion of a b u t  16.000 PV units in m d  h~~s~holds. T h e e  Covemmmt p r o m  
have helped to dcmonsm~~ the potential of solar PV mhnolagy for meeting some of the electricity end- 
use needs that many rural households perceive to be most important. An evaluation of this experfence 
indicarcs that cusrorntrs are generally satisfied with the ptrfonnancc of their solar home system (SHS) 
and here is no evidence of systemic problems or highpmnature failure rates for critical components such 
as batteries, panels. and controllers. 

7. These early and various Government-agency sponsored programs were primarily geaed to 
technology demonstration: as such. they did not focus on cost recovery or building a base for fume 
producr or market development. nor did they offer a rmm to mainstream privare sector delivery and 
sustainabilily. Specifically. in Indonesia. the Governmedpublic agency led model is best ehamterized 
as a procurement sysfem. not as a comrc ia l  market, with the SHS unirs rypically disuibutttd in small 
101s to homes widely dispersed all over Indonesia. Such a distribution mechanism has proved to bc 
inwmpat~blc with tht development of cost effeclive snd sustainable private dealer chaim, given the 
limird scale and geographic fragmentation. 

8. It is the GOI's goal ro ensure that n 
households in a phased. least-cast m e r .  In 
the energy needs of rural households, the Gove 
to instail solar PV system with a total a p a c  
dwtlq a deraild solar PV s w g y  and irs ic 

m of energy became accessible to all rural 
m of the role hat solar PV can play in mering 
~f Indonesia has formulated the outlines of a plan 
I MW,. Howtvtr. there still remains a nttd to 
ar jon plan. 

9. The GOT rcc- chat a number of d ~ f f m t  delivery and financing approaches art wired 
in Indonesia. based on the incorn&. energy requirements. an$ geographic locarion of the mget 
population. Broadly speaking, the Government's solar PV srraugy for rural tlecrifisarion has twoprongs: 
(i) Government-based programs cargerdl at [he higher-cost remote areas and for the poorer segments of 
the popularion. and (ii) commercially-based private sector led programs for the rdatively closer-in and 
more affluent segmms of h e  population. 

10. For example. as pan of the first prong. the Government. in association with AusAID. is Nlrcnrly 
fomuhting a plan to install a b u t  36.000 soh  PV sytems in the m o t e  islands of Indonesia. 11 is 
recognized thar a commercial approach is not appropriate for the target population: though rhe d u d s  of 
rhe payment schrmes have not yet k n  finalized. ir is likely that them wiil be a small downpayment. a 
long repaymem perid df 7-10 ymrs. low monthly payments. and i n t m r  rate subsidis. At the same 
lime. recoznizing the heavy and recurrent subsidy burden inevitably associated with such public agency 
progmm. ~ h t  Government is also keen to promote alttmft d t l i v q  a d  financing approaches tbl ate 
commercially stmainable. private sector based, amI that offer rhe prospect of achieving high levels of 
penerrarion at n much faster pace than is f-ible with the Gclvemment-based approach. In short. rhe GO1 
recognitw that C~~trnmt~f- lbased programs wilt be Eomplrmenrary lo the cmercidly-based program. 

1 1. $arriers to Solar W Market Dwdopnmt An indirect benefit of rht Government programs has 
bten [fie emcr-9enee of a nascent SHS market. However, the prwmr market conditions can be 
characterized as a "high price low volume" equiiibrium, while an expansion of the market requires a 
move to a self-swtaining 'low price high volume" equilibrium. Three inter-locking facrors zognher fom 
a barrier to increased SHS salts: 
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(i) lack of Wlished kgh-volme suppfier4taler chains. At pmcm, rhme arc only a 

limited number of supplitrdeaitr chains, and they ope- ar low volumes in Iimitcd 
geographical regions within and outside Java. Most of the potential customers art not 
being offered an opportunity to buy a SHS; 

(ii) High mces. AF present. the annual volumt of SHS direct household sales is law, and 
the pr~c t s  are high; at the same time. the dders are unable to reduce rhtir pries, given 
h e  smaIl scale of their operatiom; 

(iii) Lack of credit. At present, the bulk of the p e n t i d  customers. both within and outside 
Java, art unable to secure the credit they need to buy the SHS. Even if banks were to 
e x r d  credit for SHS. under current Indonesian banking practices, they would expect 
repayment over 1-2 years maximum, which would be an insuficiern amonizarion period 
for rhc majority of potential cusromers. 

12. Whar this mtans in practical rtm is that the barriers blocking rapid, sustainable expansion of 
SHS in rural Indonesia are not amenable ro simple, single-problem solutions. Rather. a multi-pronged 
stratta is required. For instance, by itself, without a reducrion in rhe selling price, malung credit 
available and stretching out the mritylrem of such crcdit will not eliminare the barriers that prcsmly 
restrict mrker dtveiopment. Withour price reducrions, affordable levels of downpapem and monthly 
installments would require imllment t e rn  of 6 to 8+ years duration. givm currtnr htrest  rates. 
However, the maximum loan ducarion feasible under a sustainable private s w r  approach. g i m  
c d ~ i o n s  would be in the 3 to 4 year range. Amortizing ~e cost of an SHS over 3 to 4 years. without 
a price reduction. would result in monthly payments rhat e x c d  the capacity of most target households. 

13. Inligh~ofthis.forasusrainabledelivzryapproachled bytheprivaresector. itwouldbe 
nerxssaty to design an insta!Immt payment mechanism thar addmses rural households' cash constraints 
and the banking system's upper limit of a 3 to 4 year amonization mad. An analysis of the data from 
markel surveys indicates thar for target n r d  households, an affordable down payment would range from 
SBQ-125, and that nonthty imllment payments should be close to potm~ial customers" p m t  monrhly 
expenditures on energy (about $8- 10). For these consumer cash flow Iimirs to tw compatible with h e  
3 - 4 year amonization period. it would be necessary to bring down the final price to the household by 
a "first cost buy down". 

ELOPM ENT .ST 

14. Pilot eflofl The SHS project i s  a pilot effon to catalyze private sector-based markets for SHS. 
where rhty art consistent with a leas1 cost mnF electrification strategy. The project focuses on a few 
stlead target markets that have high potential for quick penerration. The proposed project scale {para 
19). has been delermined raking imo account several key factors. including: (i) the desirability to establish 
competitive pressures on the dealers - actual or by comparison - which requires that at Ieasr two SHS 
dealers operate in each nlarket: (i i)  the minimum scak needed for each d a l t r  in order to capture supply 
and senice  chain economres in operations. delivery and afttr-sales service: and (iii) rnake it suficien~ly 
profitable for each participating dealer to lower prices and aggressively expand operations. 5 0  that the 
marker as whole can move to a higher rolume-lower price equiiibrfum. 

15. brig term view in the long term. the St IS  projm is sctn as one of a series of linked projects. 
phased over a period of time; tach seeking to build upon the lessons leamr from rht pstdecessor project. 
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while broadmi$ rtgional market and technology f m s  to new arcas, and at tht same time' a h  
seeking €0 funher enhance the efficiency and reduce fhe costs of existing delivery and financing 
mtehani~ms. The cost reductions achieved and efficient delivery mcdlanisms developed under h e  fmt 
SHS project would form the foundations of a11 successor projects. 

PROJECT OBTECIWES 

1 6.  Global objective The global em ~tal objective of the SHS project is to mitigate missions 
of CO, in Indonesia. At present. a signij ttion of Indonesia's rural population satisfy their energy 
needs by fossil fuels in various ways. such as kerosene for liehrin2 or diesel-based power generation, 
which lead to cht emission of CO?, The penetration of SHS would reduce CO, emissions by displacing 
rht use of the fossil fuels. It is  anticipated that about 2 million tons of CO1 missions will be mirigsred 
as a result of the SHS projecr (Annex 4). 

17. In addition to this global objective. the SHS project's g& are to: 

(i) mtalyze the rapid penetration of solar PV systm within the framework of a ltirst 
rural electrification strategy: 

(iil facilitate panicipation by the priware smor - i n c l u d i n g ' c ~ i v e s  and NGOs - in 
advancing renewable energy commercialimtion through the creation of a susrainablt 
'market conforming" framework; 

(iiil promote tnvironmmtaIly sound energy resource development in Indonesia and to duct  
rht energy sector's dependence on fossil fuels: and 

( iv)  nren@m Indonesia's institutional capacity to sustain solar PV dcvtlapmmt. 

PROJECT DESCRIPTION 

18. The SHS project cansim of nvo @or components: (i) inv~mrmt (including project implmmrea- 
tion supponr. nhrcfi f o m  the bulk of the project. and (ii) capacity building. The projen will also 
supporr dtrallcC momtonns and evaluslion activkis during project implemenration= 

19. Thc in\ cstmm mmt consists of the sale and insdlation of about 200.000 (10 Mwp) SHS 
units. 11 15 eaptc:cd that purchasers of PV units will include households. comrcial  cslabIishmmts (such 
as shopsf. and 10x1 sommunirse {far community building such as mtering halls. crc.). The gtographcal 
scope of the SHS project wiIl not exceed four selected regional markets - West Java. Lampuslg. South 
Sulawcs!. a* Yorth Surnatera ' - where. under the leas1 cosr  rid xaicuIarion plan for n d  
ttecrrifiear~on trht "RE Master Plan"). grid supply by the national power utility (PLN) is not expected 
over the nexr decade. or where it will be uneconomic for PLN to provide such service. The salt and 

. - 

J/ Rccenrly f ompleted detaild fidd surveys to assess the demand for SHS in thee  province. wirh 
the specific purpose of assessing the exrent of the market that can be served in the near-term by private + 

dealers at commercial terms. show that [here is a large market for commercial 5HS sales in Nonh 
Sumatera. South Sulawcsi. West lava. and Lampuns. 
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Capacity hie -uponat The SHS project would: (i) assist GOI's Rum! Eleasifidon 
cring C o d r t t c  to develop a strategy and corrwponding acrion plan for meeting the modern energy 

nRds of the segments of the rural popukation for which solar PI' system represent the least-cost strategy; 
and (ii) strengthen shc institutional capacity of the Indonesian Agmcy for the Assessrnmt and Application 
of Technology (BPPT) in supporring solar PV projects. The G o v t ~ ~  of Indantsia has given BPPT - m g  c h a r  and mandate to increase pmttration of soIar PV systems in Indonesia, on a 1- scale 

I quickly. The assistance provided by the SHS project would be in areas, such as qualification testing 
ilirics, technical design servicxs. and b a t  praetim identification. that would m e n  BPPT's ability ., j~sist the privafc sector in designing and delivering high quality solar W producrs. Together, t h e e  

two aspects of capacity building would facililate the design and etabiishmem of a longm term program 
for solar PV penetration in Indonesia r b t  is consistent with a Icast cosr and sustainable rural 
electrification strategy. 

2 1. T k  S W S pmja  would address the barriers ro SHS market develapmtm by providing the dealers 
an integrated package of support, m i s i n g  three elmnmtst 

(i) Term d t  at market rats Loans from commercial banks to supplierdealers for up 
to about five yews at c o n r m t ~ ~  market rates of interm, SuppIier4ealm would apply 
for the loan to a commercial bank which meets Bank of Indonesia guidelines. In deciding 
whether to makc loans to the supplicrdtalers. the commercial banks would apply their 
standard loan appraisal p m d u r t s .  Tht commercial bank 1- would bc refinanced 
through G o v m e n t  of Indonesia owiending m g m m r t s  under an IBRD credit. 

(ii) Fim cmt W w n  Fim tost buydown In tfic m g e  of 575-90 per SHS said and 
installed on Java. and 5 100- 125 off Java, The amount of the first cosr buydown has 
k n  calcutattd to bring the final price to households to a Iml at which the unpaid 
balance to the d d t r  can be amortized o w  no more than 3 so 4 years, with monthly 
paymenrs that are affordable. The buydown would be provided to dealers only after the 
SHS salts have taken place and been verified. in ordtr to reward a a w l  sales 
perfammcc and to ensure rhat scarce GEF grant funds are not immobilized wirh poor 
performing dealers. The fjrsr cosr buydown would be financed by GEF grant funds. 

(iii) S-rC fadlitk Promotional, business dwtlopmmt and technical suppon to reduce 
information constraints. encourage cornperition and facilirarc supplicrdtaltrs in their 
development of bankabEt invesrmcm proposals. This suppm would be financtd by GEF 
grant funds. 

22. This package of suppen to the dealers will  provide two significant benefits ro the customers who 
purchase SHS units. First. rht dealers will bc an effective channel linking commercial banks and mrat 
customers. who will gain accus to credit a[ market rates wi~hour having re undertake formal credit 
application and approval steps. Those cusromcrs interested in purchasing a system on an inst;lllrntnr plan 
basis will make a down paymenr - rypically in the ranee of 580-100 - and thereafter wiIl makt momhly 
payments TO the dealer. typidIy for durations of 3 4  years. Second. the bulk of rhe GEF gram would 
flow to the consumers in the form of lower price. as the dealen shift from a "high price low volume* 
equilibrium to a "tow price hiph volume" equilibrium. 
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23. ~omlu;!tr protection  he SHS zs will b ed in a number of ways. ~ p m  from 
ensuring that the SHS unirs meet rigorous tecnnrcal s tdaras ,  rne dealers will also be required to offer 
a n~qutsrions-asked money-back option. valid for a shon period of time after the injcial salt. Second. 
the dealers will also be required to provide industry-standard warranties on all system that they install. 
Further, during the course of the project implementation. the project suppon unit (PSU) will provide 
patenrial SHS customtrs information about the rechmcal. financial, and operarional aspects of the SHS. 
Wile rht SHS project will nor, set prices, consumers will be pmvidd with expected price ranges, 
including details abut  downpayments. monthly payments. etc. The PSU wifI provide all amd SHS 
customers with the me ~mmunicare with it; on its own initiative, the PSU will contact a number 
of acml cus~omers. o: ~ r n  sample basis. to dacmrinc the went of their sarisfaction wirh SHS. 
and to w i v e  any pronltms. It is expected h t  some of these confans will be undertaken by Id 

nunin; organiations and NGOs (see para 27). 

(SV) 
relau 
proje 

Teduniml spedfiatians It is cxptcrtd that tach Sna would consist of one or more photovoltaic 
rncddes with an output of at Eeast 50 Wp nominal. a car-type I2 volt DC lead-acid banery, and 

:d electronic and electrical components and mounting M w a r c .  All SHS units supported by the 
:cr will havt to meet rigorous technical specifications, which have already been developed by BPPT 

in co I with solar PV dealers. and have been widely circulard. The technical performance of the 
Idol m-panel (Balance-of-Systems) compmentf is already high; for example, the locally made 
bane table in Indonesia have an ayeraze life in this application of abut three years, which is 
longer than rha~ reported in many other developing countries. Further, there are some indications that the 
very initiation of the SHS project will icsetf lead re improvcme~~ in tht rachnical compomnrs; one of 
the established battery manufacturtrs in Indonesia has stated thar they would be imwested in setting up 

duction lint. for specialize ischarge batteries particularly suitable for solar PV applications , 
they can fornee demand dale implied by the SHS projt~t. 

d dntp-d 
on the sc 

25. The sale and installation of SHS units will be undmaken by independent privare dealers. In d m  
to rtducc the risk of low pmiciparion rares and poor implementation performance. intensive efforts havt 
been made during project prepamion (and will continue to be madt) to pre-identify by the rime of apprai- 
sal six to ten dcaiers who are interested and capable of panicipating in the project. Initial proposals to 
paniciparc in the SHS project havt already ken  received from, seven dealers. It is possible. rhat one or 
two dealers may be added after project appnisal. in rht went rhat some good new dealers wich sound 
business plans surfacc later. or some of the prc-identified dealers are unable ro continue their panicipatiore 
in the project. 

16, Selection criteria In order to be considered for panicipion in the SHS project. dcalers must 
meet a set of minimum criteria: (i)  the company must be Indonesia based: (ii) its cumnt optrations must 
include SHS sales or the marketing of other prducts in rural arws: arid Iiii) its past performance and 
current operarions musr demonstrate adequate technical. financial and business capability . In addition to 
these basic criteria. in order to be selected for pattjciparion in the SHS project. an enterprise would have 
to rn t t r  rhe following candifions; 

ti) Addl t id i ty  The enterprise musr demonstrate rhat it would increase SHS sales in the 
selected area w1l beyond an cs~imated "baclinc level" which would be achiwed without 
the projtcr's support. It is anticipated that the availabiliy of projea suppon would 
encourage supplier dealers to mount ambitious market development efforts. 
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(ii) Technical standards The enterprise srmst prove that the SHS i t  would sell would m m  

the detailed technical specifications. 

(iii) FhuciaI YrabiIitp The tnttrprisc h to develop a business plan which w d d  
demonstrate tht invwment's profitability and include adequm arrangement$ for hire- 
p u r c h e  based SHS purchases by households. and technical support to enswe high 
quality of the system and  aft^ sales service. 

(iv) Co- acceptability Ihe ~ ~ s e ' s  credir application must k accqmb1:e to a 
commercial; bank panicipacing in the program. As dre World Bank's scredir would be 
channtltd through a rnmmerciaE bank, which would bear rht commercial risk. rftc 
commercial bank's approval of ttht loan would be ntcessary. 

27. Disbursement GEF funds would be disbursed to participating d d t n  only after confirmation that 
tht saIe and installatiom had been d e  and all the conditions met. The drrnat fan  w s  wwld 
be based upon independent field b a d  verifications of the sales. installations and compliance with the 
tathnical and other conditions. It is cxpccwd each dcaltr's initial sales and installations would be 
vtr~fitd: subsequent confirmations wwld be on a routine basis subject to apus t  verificarions conducted 
on randomly selected samples of installed uniu. The ex posr verifications would be undmakm by N W  
I-. who would be rrained for this purpose. 

28. Tht solar PV tachnoEog to be disstminated thrmgh the SHS p j e a  has rto missions of gas* 
such as CO, or SOZ. and is mvimmenrally superior ro the amifable alternative forms of energy, wheh 
are based on fossrl fuels. Since the SHS systems will be installed an existing smcturcs (hames, shags. 
communtty buildrngs. ttc.), the SHS project is not expected to pose any rcsmlcment probEm. The SHS 
project is classified as a "B" project. and an enviromnenml analysis is being prepared, 

66 
RATIONALE FOR B M  INVOLVEMENT I 
29. The World Bank is cornmined to supporting rencwablt energy dtvelopmtnt in Indonesia, ss smted 
in the lndanesta Count? Assisrancc Strat.sgy {CAS) rhat was pmtnttd to the Bank's Board in Febmry 
1995. The p:gorcd projec~ design and implementation m t e g y  typify the defining characttristics of the 
transition ttrar 15 undttugay in the assistance strategy for Indonesia: (i) achieving paveny seduction through 
increased rundin; tor regional development. and a shift towards smaller and regionally oriented projects 
aargtrcd v rcdu:~ng urban-md disparities in the quality of life: and (ii)  striking rht appropriare balance 
between pubhc and private roles in energy distribution. 

j0, The Bank continues to aniveIy suppn  implementation of an efficient and sustainable Rural 
Elecrrificar~on r RE1 program. initlared in the Rural EFtetrification E projm and now through& successor 
Rural Electnfrc311on I1 projeer: primarily by financing txrension of the various re~ional grids. and related 
insri~ut~onal capacity building. Solar home systems are one of tttt key eeltmtms of the oved1 lcast cost 
RE straregy in Indonesia. and they compltment the least cost grid extension program far RE. The SHS 
projtcr wi [ I  prov~de 3 mans to conlinue the Bank's dialogue: with the Government of Indonesia and to 
influence the ~m~lemtmarion of a sustainable and tnviromemlly sound RE developmmt program, while 
encouraging private sector panicipation and the creation of commercial markets for alternative mergy. 
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and cominue iht process of improving the policy and insrinrtional e n v i m t .  all matters of high 
prioriry on the Bank's agenda. 

RATTONALE FOR GEF FINANCmG 

3 1. The 3WS project is eligible for GEF suppan and is consistent wirh the renewable energy market 
penetration aims embraced by the drafr GEF Operational Strategy. The SHS project is expect4 to help 
lower the unit costs of solar W technolagfes in Indonesia. given the downward sloping ttchnolagy cost 
learning curve. In addition. the SHS project i s  expected to set a new lower global benchmark price for 
SHS. thereby stimuiating funher penetration and slobal environmental benefits from abatement of GHG 
emissiom in other countries as well. 

32. Indonesia has ratified the FCCC on August 23, 1994. so that it is eligible to receive GEF h d s  
under this convention. In order to help fulfill its FCCC national commitments. Indonesia has initiated two 
greenhouse gas mitigation st- studies, The Asia Least-Cost Greenhouse Abatement Strategy 
(ALGAS) project. financed by UNDPIGEF. examines Indonwia's GHG emission reduction options in 
an Asia regional conrext. Indonesia is also a panieipant in the second round of study activiriw financed 
under the U. S. Coumxy Studies Program. Although both srudits are sti l l  in early stages of preparation. 
tht relevance of photovolraics as a gmnhouse emissions abatement option for Indonesia is clear. The 
country is characterized by a large. growing and dispersed rural population, a substantial fraction of 
whom are not electrified but who ptcsmrly comumc fossil fuel-based energy for lighting and d i a  and 
TV services. As a zero greenhouse gas emitting technology, k Solar Home Systems can meet these basic 
energy demands while substituting for higher polluting kerosene. dicsd and grid-based options. 

33. The projecr has high priority in Idonesia, given that the access of rural Indonesian hcuseholds 
to modern forms of energy less than commensurate with Indonesia's overall lwcl of economic 
dwtlopment. The Government of Indonesia has a long history of cummirmenr to the SHS projecl. 

. Jnitially. in t993. the Government submitted a proposal entitled "Imegration of Renewable Energy 
Systems Within a Least-cosr Rural Elecrrificarion Strategy," which formally conveyed the Gorement 's  
request for lBRD financing. including a GEF grant component. for increasing the penetration of 
renewable energy SySEtmS. More recently. a Inter from the Vice Chjrman of the Indonesian Planning 
Agency (BAPPENAS) to [he Bank has raffrrmed the high priority the Govcrnmm accords to rapidly 
increasi% tht contribution of cosl effective renewable resources in meeting the growing mcrgy end-use 
needs in Indonesia. especially in mral arm: and in light of such priority. the importance of the proposed 
BanklGEF-financed SHS project (Annex 2). 

PARnCTPATION AM SUSTAL!ABRJtZ"Y 

34. Participation Wirhin the G o v m m n t  of Indonesia. the  prima^ stakeholders in the SHS projm 
art: chc Agency for the Asstsrmmt and Applicarion of Technology (BPPT). the Directotate-General of 
Electricity and Energy Development IDGEED). the Planning Agency (BAPPENASI, and the Ministries 
of Finance and Cooperarivts. Tl~ese agencies have btm and continue l o  be rnvolved ta varying degrees 
in project preparation. In parricular. BPPT has played a very active role. and has been involved in 
activities such as conducting market surveys. dtveloping technical specifications. publicizing the SHS 
project within Indonesia. and prowding office facilirics for projcct preparation work. The SHS project 
would strengthen BBPT's insri~urional capabilities. 



35. Within iht private sector, the stakeholders include the Irdomian Solar Energy 
Assoejation and indiwiduai s o h  PV systems d d t r s  and suppliers. A munbtr of presentations r e l a  to 
the SHS project havc bm~ made 10 rhe Solar Energy Association as well as to individual dealers, and 
their commenrs havc h n  incorpotaled into projtcr design and &e rechnical spccifiwtions. 

36. Site visits and discussions have been held with a limited number of households thar havt alieady 
installed SHS. whether as part of a G o v m f  program or buying it private1 y. In addition, abut 1,000 
households were contamed as pan of he market surveys. These conmcts have confinned thar hwrr is a 
potential market, far SHS in seiected parts of rural Indomian households, which ensum that lack of 
demand witP nor impede sustainability. 

37. SustahabIIIty The project's strartgy of focusing on a number of sdccred regions thar have high 
marker potential is e x p a &  no lead ro mr reductions as suppliers begin to capnvc econmim of scale, 
panicularly in establishing sales-and-setvice cha~m arli in assembly of balance-of-system componenrs. 
lr is cxpcttd that the dealers will pass on the bulk of the first cost buydown to their customers. so that 
SHS pnccs ac ht project starting dare {Fall 19%) would bt lower than the c u m t  (Fall 1995) pries. 
Additional price rtduaions are expected to occur as a result of unir cost rtdmtons. particularly in the 
markels where there has bcen very limited ptmerration of SHS and c u r m  prices arc high. In the post- 
project phase. when the GEF first c a r  buydown would end, basad on rdluctions in unit costs. it is 
expecrcd that the dealers will be able to mainrain price that arc #scntially simiiar, in rral terms. to thc 
prices prevailing at he  kghning of the projm, without saeriftcing groftabiliy. Furthermore. in eht 
project rcgionsJmarkletS, it is expected r h t  other key oanitrs to mket  dcvtlppmem. k i d =  prie. such 
as weak SHS ddm. unavailability of term credit from financial markets. t imited customer awarMeSS, 

. would dl havt been lowered substamially or wen eliminated. Thus, it is cxpecxed that tfte dealers will 
be comemially viable in rht- seltcted nrarlms ar tile md of the project, and those rnatktts win be 
sustainable in the post-project phase wirhaut GEF intervmrian. 

38. Given the Bank'. !imitcd involvcmmt in solar W projscrs. zheic are no relevam Bank r e v  
on past projms. Ongoing cxptrienct is limited to the IBRDIGEF-suppond solar PV oompomnt of h e  
India Rmewablt Energy Development Projea ILn. 3544-INlCr. 2449-IN). One key lesson Ltarned from 
the India projecr is thax timely projtcr implcmenration is facilitated by: (i) pipeline development. i. t.. prt- 
identifieation and preparation of sub-projtcts. and (ii) car? y dcvelopmmt and dissemination of technrcd 
specifications. Further. the participating dealers can operare more efficiently if they have easy access to 
commercial banks. and the processing proccdurcs for the disbursement of funds arc simple and 
straightforward. These lcssons have been incorporattd in the project design. 

39. To complcrntnt the limitcd in-house experience with PV projects. h e  txpctitncc of solar PV 
projects in other countries. particularly h e  Dominican Republic and Mexico (as suggested by rht GEF 
indcpendenr technical reviewtrl- has also been reviewed with a view of improving b e  design of the  SHS 
projec~. This rcvicw shows that in he Dominican Republic. a commercial approach has been ~u-sftlE 
in delivelino, SHS co rural households, but the overall scale has bten restricred by the limited availabiliq 
of credit. both to the SHS suppliers as well s [he households. In Mexico. nearly 90 % of tht housthoIds 
are served by 2rid supply. and the SHS art bein3 supplied on a subsidy basis to the remaining: households 
fur whom grid supply is uneconomic, and most of whom canslot afford to pay for the systems. 
Experience in other countries also points to xhc ability of the private sector to deliver SHS to rural 
households. rht nttd for credit. and the benefits of some govemnr involvment. For example. the 
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~ m p n  primti sector M s-smy m d e  carh r d a  of =boa s.m SHS 1 p-~y 
basis, but after a few yeass, in the absence of credit, he sales have shwed significanrly , and funher, in 
the absence of technical standards or othcr forms of suppotz from governmmr aeencies. it i s  rtponed that 
about 25% of h e  sysrems are no longer functioning. T3is experience suppons the design of the SHS 
project. which focusts on the privact smor. addresses the barriers faced by the private sector. but 
jnciudH g o v e m n t  involvement to e m r e  adcquate rechical standards and suppon. 

46. Technical M e w  The project was reviewed in June 19% by an independent mced e q m  
stlwud from the STAP rosrer, who is knowledgeable on global markets for solar PV system. His 
eommtms art supportive of the projecr design and implemmm'~ion s t m e g  which ht also narcs will set 
the stage for larger program worldwide (see A m x  3). His main comments were rim: ( i )  the SHS 
project should build on the experience of othcr counrrics, (i i )  the s a l t  sf 120.000 SHS units may be too 
smaI1, and (iii) the guidelines on what characterizes success should be csrablished early on. These 
comments have been incorporated in the revised project brief. 

PROJECT FINANCLVG AND BUDGET 

41. Tow Cost and Einaadng Plan The total cost of thc projm is abou15 75 million. of which the 
irrvesmeni compo~rm~ is about S 73 million (including prooljm iqlemer#ation support). the capacity 
building component amounts to about $2.5 million. and monitoring and evalyarion activities amount to 
abur  SQ.3 million. A prelmhaq firtancing plan. disaggregated by mmponenc and source of financing - 
- ERD. GEF. GO1 and private sector -- is presented in A m x  E. The rota1 GEF grant requ~rtd is 524.3 
miilion. which cormpands to the proposed project's incremental costs. 

42. Was- Whereas a commitment fur the total GEF granr mount of S 24.3 millon would be made 
now. in view of the innovative narurt of this project and the proposed commercial s d t ,  i~ is proposed 
hat project implemmration be phased. In order to afford national mikeholders and the GEF family of 
h p l e m ~ t i n g  Agmcles m oppdmnity to asstss the su-s of the implememation rrwclranism, The first 
phase would consisr of the sale and instaIlation of 120.080 SHS units in the targeted nual markets over 
the project duration. ?'his is the minimum tc0ROmic scale estimated to be sufficient to provide privnfe 
deakrs with the incentives to commir thernsclv~ to extend their mrat PV delivery network. and to take 
the risks associatd with dtveloping the infrasrmcxurt to install and rnainmin SHS unirs on a large scale. 
assume commercial dek obligations vis-a-vis a ~ r m c r c i a l  bank. and extend insdlment credit to 
dispersed rural clients. Project support cosrs. capacity building activitis, and monitoring and maluation 
would also be included in the fin1 phase of the projcct. The cosr of the proposed f irs  phase is estimated 
ar S47 millbn. of which S 15.75 million would be GEF gram W i n g .  

43. An independent technical review panel would assess project p c r f o m c e  agains~ am agreed bet 
of indicators and repon back 10 [he GEF Chief Execurivt Officer with ifs recommendarionds) abour 
rdtasing the second phase of rht GEF grant support (see para 56). This review would be timed such that 
private sector confidence and projea implemmtation continuity would nor be jeopardized. in the case of 
sarisfacroty performance. The second phase of the GEF grant funding would supprx the sale and 
installation of the balance of i h t  planned SHS mrget for the project. or 80.000 SHS units. Continmion 
of project sqposr and monrtofing activities would also be included in the proposed second phase. The 
cos~ of the proposed second phase 1s csrimared at S38 million. of which S8.55 million would be GEF 
grant funding. 



mcRmmTAr, COSTS 

44. BasdZee At p m m ,  most of the target households for SHS units we a eombinafion of kwasmt 
for lighting and diesel-based battesy charging for other activities such as powering a black-and-white TV. 
B a s d  on survey dam and secondary informarion about price, the monthly economic expenditures of the 
target households on kercsene *nd b a r 3  charging are about S9.30 on Java and $10 off-Java. T h t  
expenditure: patterns reflect the fact that in Indonesia; li) kerosene consmp~ion levels in Indonesia arc 
higher than in many other mumris. and (ii) off-Java, the kerosene and battery costs are higher d their 
consumprion level lower than on Java. Catffspondingly, the pttsm value of the targer msal household's 
baseline expendiwres on kerosene and batrery charging {for 15 years ar a discount ;ace of 10%) is $867 
on Java and 5930 off-Java. 

45. GEF Alternative In tern of lighting, the SHS unit would provide mort Ei&t and n better @iry 
of ligh rhan kerosene. without the missions; in terms of b m r y  power supply, he SHS unit would 
eliminate the loss of scrvice arising from the nted ro leave the batter~r at the service shop €or overnight 
chsseins. However. on a lifecycle cosr basis. under present condixions. be SHS are more cxptnsivc than. 
the base Eint amangemem. c x q l  in the lirnired stsions on Java whcre some dtalen have managed to 
etablish an initial presence. In other words. the casrs of  SHS units art hi3h in amas of Java whcre h e  
dmltr chaim have nor ye1 k e n  atabiishtd ("new Java areas "), and the costs off-Java are higher than this. 
At the same time. given rhe dwelopments that have already taka place in Indomsia, the c o s ~  in rhe new 
Java arm and the off-Java areas are well below the costs repond in a mmkr of other countries. 

46. Bmd an the prevailing prices. rhe monthly bcondc  cost of a SHS unit in the new Java amts 
is SlO.10. which irnplim a pruenr value of 5940 for 15 years at a kO% discount rate. For off-Java. cht 
SHS mornhly economic cost is 511.38, with a pntsm Wut af 51,059. 

47. When the p r m ~  value of the GEF alternative is compared with the basel ine expmdiruscs of the 
rypiwcal m e t  hwsehold. the i m d  ms& are csumated to bt a b r  9 3  pcr SHS unit in cht new 
Java areas and about $129 per SHS unit off-Java.' For toul project sales of 200.000. split a h  tqually 
between the new Java anas and off-Java. the total incremental cosr for the SHS units is a b u t  520 
million. 

48. A small Project Supporr Unit (PSU) wi1I be established to provide customers and dealers with the 
technical. financial and operational information. it is expmed that p ~ e n f i a l  customtrs will use this 
information. in pan. to make informed decisions about the suitability of SHS. The PSU will also be 
responsible far monitoring project implemmtion ptrfammct, The tola1 cost of these aerivitics are 
expected to be 54 million. In the bascline scenario. BPPTlGOI wauld have undenaken xrme of these 
acrrvrrm. at an estimated cost of f l .5  million. Hence. the GEF incremental cosr is ST.5 million. 

49. T h e  capacicy building cornpontnl includes instimtioml strengthening of BPPT. as well as a SHS I 

Straregy and Irnp~ernmarion Srudy. The total costs of rhese aelivities arc estimated to be $2 million. 
How~ver. in the baseline sctna~io. i t  is c x p a e d  !hat BPPTIGOI would have undenakm some similar 
acdviries. whose cost is estimated to k 50.5 million. Hence. the GEF incremental cosr is S1.5 million. 

z/ Thc incttrnmral costs are mgativt for the limited regions of Java where solar PV is already the 
leastxosr option. 



50.  he of thc SHS project monitoring md snhruim aaivirics by the national working gw, 
induding the first phase revim by the independern pane! of experts (para 56). are atimared at $0.3 
million. As t h e  anivitits would not have been underraken in the baseline scenario. hese expmdimres 
~e pan of the GEF i n c m n t a l  cost. 

51. Tagether. rht overall GEF ineremental tosr is S24.3 million. 

ISSfTES, ACTIUKS AND RISKS 

52. Key poky reforms soqht and related conditionalities Taking into accounf the findings ad 
~.ecmmendations of SHS Strategy Swdy to k undwtaken as pan of the capacity building componmr, 
the Government of Indonesia will develop a national strategy and corresponding action plan. acceptable 
to the Bank. related to  he future role of SHS in rural tltctrificationon a commerciai and non-commercial 
basis. Discussion on (his rnatrcr will be iniriarcd with GOI and the various dcpm~tsiminisrries 
concerned during pre-appraisal . 

53. Risks There are several r i s k  asmiated with the project. First, there are tcchnid, 
implmmtation and optracional risks associated with the solar W technology utilized by the private 
sector. In order to minimize this risk. minimum performance standards and specifications far key 
companenrs of the sys tm have k e n  established in association w i ~  BPPT and she potential participants 
in rhc project. to help ensurt that customers experience high quality servitc slandxds. S t m d .  there is 
the risk h a t  consumer demand d w  not materialkc at the anricipartd sale. This risk has k e n  minimized 
by concentrating on a few regional markets, well r~mrchd  by urmdtmking m e q m d i n g  m a r k  and 
insrirutionai assessam. by designin2 he GEF buydown to make the systems affordable. d the projtcr 
support unir undmaking m k t l  awatcntss and product promotion activities during project 
implementation. Third. then are risks zhac the selcerd dealers wiIl be unable to achieve the level of sales 
envisaged in rhc project. These risks relafed to supply respume. are beinp minimized by selecting the 
dealers carefully and assisting hem in fomulating redistic business plans. 

54. Firtally. tfiete is the projeer preparation risk that comtscial banks will not k willing to take the 
risk of lending to the SHS dealers. This risk is being minimiztd by ascenaining that a number of 
commercial banks are intertsred. by assisting the dwlers in rhe pepamlion of bankable plans and by 
incrcasine the comfort level of banks by familiarizing thm with infomation abut [he technology, its 
performance and rnarket potential. 

I 
I 55. Durirg the five year implernentazion period. Imal ovmighr wilT be provided by the Ruml El-- 
I fica~ion Srcenng Cornnittee. headad by the Director-General of Electricity and Energy Dweiopmcnr 

(DGEED). A Workin: c o w  of qresentativcs of BPPT. DGEED. the Planning Agemy 
(BAPPENAS). the Min ' Cooperatives and Finance, and the national power utiIiq (PLN) will be 
set up ro review the bn3 project's progress and provide a forum for inter-ascnev discussion and 
coordination. Specific performance indicarors that lche working group wiII monitur wi !td during 
appraisal. and will possibly include system reliability. customer complainrs and loa lent rates. 
Critical success factors for the project are that: (i) markst demand materializes at. antlerpatea ltveis. ( i i )  

ill be agre 
n rcpayrr . . . . 



the pjm d i o  in satiffid-m tbt apcr~mee &#I quality service m n d d s .  a d  0iI)cnd - 
payback their loans On time. 

56. In addirion to this mtionaF monitoring mechanism, given the pilot nature of the SHS project Pnd 
its innovative appmch to dmeloping a private sector PV wet, an independat technical panel (cm- 
posed of imcmafionally r t c o g n d  exptrts in tlre field and representatives of Eht GEF lmplcmeming 
Agencigs) will conduct a review of first phase pmjtcr p i t r fomct  with sht stakeholders, in order ro 
assess whether the  proposed project mddiiy is funaionIng effectively, idemify adjustmeats rhat could 
be made madeto improve ptrfonnance (if any), and recommend to the GEF chief Executive Officer wheckr 
the pmjcst's second phase should prscted as planned. The exact scope of the review, itr riming, and the 
ptrformance criteria ro bc asscssd, will bc ~~ with the Indonesian stakeholders during frnal prepara- 
tion and apptaisd. It will be criricaI far privare sector confidence and projer succcss th the trigger for 
initiating and completing this f i s t  phase review be stlcctad in such a way mat implementation bontinuiry 
nor be jeopardized. 
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TO: Surinder'Halik 

A c t i n g  Chief 
1 n d u s e  and Energy Division 
Country D e p m e n t  f f I -- East Acia & Pacific Region 
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----kl*l--- RE: Review of GEF mdonesia Renewable Ehergy Project -- - 
Attached are the comments sheets specifically related 
to the major a t t a c h m t r  p e  your request. This ewer 
memo serves as an overview and f b d h g s :  

F i r s t ,  over 7 0  percent of photovoltaics nov produced is 
exported for developinq world applications and over 
175,000 villages worldwide are being electrified w i t h  
solar applications. 

Second, the approaches as outlined in the GEF proposal are for 
the mst part being accompPishad in ather parts of the world 
quite successfully, including Mexico, the Dominican Republic, 
India and Southezz Africa. I 

Third, the succmss of the (RED) project focusses primarily on in- 
country private sector, financing instruments, md how both drive 
successful instal lat ians  and maintenance activities for the life 
of the rmewable energy insta l lat ions .  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 emisoio~s reductions 
can be attained. I believe it to be a good project w i t h  focus, 
and which w i l l  set the stage f o ~  er programs worldwide. 

Please advise me if yw need fw e k a h r a t i o n  %y of the 
comment sheets I have enclosed Q r  p~ease Feel fret: LW contact me 
at any the. Thank you. 

T 
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The m a s  for the private sector is essential to make tbe program suminable, 

Some confusions exists regding tbt utilization of the different mewbfes. For 
instance, small modular biomass may have as much k t e f i r  as any o&er rentwablts in the 
Indonesian context and therefore worthy of e p d  support. Biomass is r e f e d  to as a 
cogeneration te~hao10gy and cwld be a distributed mcxlular technology, 

Build on othw sncotssfhl programs in solar nual elemikatiw worldwide. The 
l3emZ program in the hmbk.an  'Republic has becn ongoing for wen  years in an, ever- 
profitable manner. H m ,  a small revolving loan fund helps drive the market for individuals 
and small business solar wen. 

The Mexico program has used a cadre of !hamtry  businesses parhemi with 
companies (primarily manufactures but aise system ammbItrs) from the United Stam, 
Japan a d  Fmqx to drive village tltcrrification systexns primarily for s o b  bur also small 
wind and mimhydro. 

A-mg appmcbthatcmemam onthekey matketbazric?r-lowering high 
upfront cgprtal costs so the Whm>logy is affordable - possibly iammtjzhg loan so that 
monthly paymwts would falf below m d y  fuel cbsts of conmtional enttgy ttchmlogies. 
FinanCina needs to go kyond 36 months probably to 48 months. 

Ewiromnental safepards arc v a y  mcessq for municipal solid waste (MSW) unless 
it is a unifm waste stream devoid of chemicals and h e e ~  mmls (ie b a e e s ) ,  but X have 
bcm advised MSW has eliminated h r n  the project. 

Loans using exhhg market ratts make no sense, in tbat the xtivity w d d  probably 
Ix accwrplished already if thc wditiooaf loan inhmuctum would sqmt decenealized 
projects. Some kind of imetest rate b u y d m  would be required, but the wed could tK 
obviated IF loan aetms were amortized fm ~GZKS or longer. 

. - 
RegiOPal foctrs advities did not include the med for ongoing support in rcsourrx 

assesanent (to bcst undcmaad the best reswrce availability and under what conditions), 
technical assismice (to omcome cataizl technical hurdles in decisiomnaking by lenders or 
use mdwx~]. An ongoing capability supported by GEF in these areas will provide 
longtenn stability to the program, drive shon term momentum, and innue overdl  p r o p  



Financial inremediation is appmachtd correctly in that three bank in each of the 
t h e  regions would be useful. The credit program shouId be designed in such a way that 
the wdusm" of access to loans is assured; the less cenaalized the credit program, the 
more effective it will be. The RED project's delivery channel is deaItt financing, under 
which the prim@ M e r s  will b o r n  from commia l  Imh and pass oa credit to individual 
households. This cbamc1 is satisfactory, because the dealers will approach each individual 
hotwhoEd, glad the dealers h v c  a clear incentive to provide h ~ ~ h o l d s  with credit since the 
households cannot buy the systems without the crrdit. Further, ihe dealers should be 
encouraged to plough back repaymcm from the initial set of loam as crcdit to other 
households, so that an increasing mkr of households can be sewed, 

T h e i n i ~ ~ o f t h t p m g r a m ~ w l d ~ m p r i m a t i y o n i n c r e a s i n g t h e  
teonomics4-scale of mamfauriag and deployment. These econwlies-of-scale in 
pmhctioa aad use wiU fundamentally lower cost and weate a swrahable eatrgy 
infnsm- for fuam: replication. 

Tbcprogfammustd l so~bl i shtbc*~csmoisucasswrfyw,  soasmhave 
guide- on what ch=daim mccess. Is it the m r m k  of system, it an aggrqphon 
approachtofmnciq, is it longetiviryofsyshm a n d ~ ~ b i i o r  is it a 
combination of all of these points? 

T h e s t a n a d ~ e ~ y s t e m s ~ u t i I i j . ~ - W p ~ s h w l d k r u n i n ~ t l a n d  
if there ate ways to mdke them nurmrt each other, such schemes should be brought up now 
(sincffpomappcafhtktext). Bothdesignas " andmairrtertanee-ws are valid 
for both progltams. h addition, qpmachts to shift frmds from one program to zht other. it 
one gets stalled, might be in o m .  This was alluded to but sbwld be set out clearly as 
incentives for the program i m p l ~ o r s  to keep momcmum or face loss of support. 

Support of w e  infomation lines or NGO groups that can dqme generaliked 
"rule of thumb" information leaving ta the Migemus m&my the specialized 
~ o l o g y / u s e r  information. This activiry ahodd be extremely M e d  to insure maximum 
support for product ia tfie field. 

The role of GEF funds is critical, appear to me to be best oriented towards 
addressing key barriers to SHS sales, such as high initial cost, tnsoring that the installed 
systems continue to function o w  time, and non-promotional activities (Iwder technical 
assismnce, utility design assistance, &.) as ways to build idmmmm or capaciry building 
assisan#. 

GEF may be able to costshare these khds of activities with other multilateral, 
baa-, and phdadmpic orgamimrions and agencies. 
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'Ib l20;m solar how may not be large test to significnntly lower 
m. Tbis partially d q c m b  on how many different compauies are invahtd, and to whether 
GEF wants to encourage seandardized d e s i e  aad compatible m q o n e m  ~~, coloring 
BC) to hmm maximum access to parts and mhahabi l i ty .  

I Err g e n d ,  the benefits associated with the mmmbIe tech~logies have ken  
consmatively dmatstimattd. S a w ,  of the benefits as shown in the charts for solar PV, small 
power and the PLN plan, do not take ints consideration the s p d  in which these 
ttchmlogies can be dmlwed. The leal -fit is immediate missions reductions. Also 
plant life for all of tl; ables is below a ctuaIIy scen in the kid. W e  I 
support consc~vatim s, thw are still be general rules lof thumb. 

& * 

Ie renew 
e*te 

I Also Mth kmfits, parti&Jy in regard to displacemm of residential kemem use 
is nut indudtd. Respkatay aad eye problems associated with in-building combustion is very 
high. These health savings need to be included even it is token on the charts. 

I Another failing of thc chm regarding c m p a d v e  emisions ~ O Z I S  from 
m d o n a l  power plants relartd cltarly to the fact that alI experience "down h e s " .  It 
appta~s none of th& data is ~ l u d d  so the mrmbers are hmrbattly high. This effects the 
comparstive aonomics with renewablts simx conventional cntrgy output is artifkialy high - 
- particularly in elation to the developing world exprienct. 
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Annex 4 

hmmcntnl Casts and Global Emimmad Bemefits 

B m d  Melopment 

1. Indonesia's basic goals and poEicie for the development of the tmrgy smor highlight the 
importance of meeting Indonesia's rapidly growing energy needs in an mcient m m m ,  including through 
consmation and diversification of primmy energy resources, and mixhizing the adverse environmental 
and social impacts of energy use. A key and continuing thrust of the Govemsnmt's energy strategy is to 
slow down Indonesia's transition to net oil importer status by diversifying energy supply for domtic 
consumption towards altcmative and economic indigenous resources thar have a non-expottabIe surplus 
or are non-tradeable, such as renewable mergy . Rural eIectrification (RE) is a key and integral part of 
the G a v m e n t  's rural: development strategy, 

2. In Indontsia today, a signikmt number of isolated n r d  hwseholds use kerosene laps for 
lighting anrE automobiie batteries - charged at diesel-based generating stations -- for othm energy needs, 
such as wading (black-and-white) TV sm. W l c  thee households have the potential m c e s  to pay 
for grid-based electricity supply, this supply is not available to them now. nor is it likely to bc: available 
to thrm in the m&ua tum. Further, most of thest households arc not able to 'by Solar Home System, 
either because SHS are simply not offe~ed to thrm for sale, or -use of othm factors such as high 
prices, lack of credit. and lack of MIiarity. Thus. the baseline course of action is th these households 
will m t m e  to rely on fossil fuels for their energy nteds. 

3. The baseline m r s e  of action will Itad to si@mt emissions of greenhouse .gases (CQ) . Thus, 
the global environmental objective of the SHS project is the mirigaim of GHG emissions. 

GEF Altematlve 

4. Under the SHS ptojea, the GEF' almnative to the baseline scenario is the installation and sales 
of 200.W SHS units in s d m e d  markets in Indonesia over a period of five years. The GEF Alternative 
would also include progmm support (such as dissemination of technic& financial, and operational 
infarmation to customers and dealers) and capacity building activities that wouEd contribute to the removal 
of market and institutional batritrs ro the adoption of SHS. There are no CO? emissions for the SHS 
units, so that there will 'be a total repiaccmtm of the fossil fuel use that would have &en place under 
the baseline scenario. It is efimated tkat the SHS project will lead to an abatement of about 2 million toris 
of CO?, at a GEF cost of abut  Sl l iron CO, (Table 7). 

Additional Domestic Benefits 

5.   pan. from progress towards least-cost pr~visian of clccmciry IQ mral mnsumm, the SHS will 
reduce the exposure of household members to TIX smoke and pollution associaid with kerosene lighting 
systems. 
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Costs 

6 .  At present, most of the targcr households for SBS mhs use a combination of kerosene for lighthg 
and diestl-based battery charging for other activities such as powering a black-and-white TV . Basad on 
survey data and secondary information a b u t  prices, the monthly economic expendim of the target 
households on ktrosme and bartery charging are $9.32 on Java and $9.99 off-Java (Tables 3 and 6) .  
These expendimre patterns reflect the fact that in Indonesia: (i) kerosene consumption levels, in Indonesia 
are higher than in m y  ofier eannt~its, and (ii) off-Java, the kerosene and battery costs are hightr, The 
cosrs of k t t ~ m e  and battery charging are lower on Java than off-h~a,  primarily due to transportation 
and logistical differences, and their consmption level lower than on Java. Correspondingly, the present 
value of the zarga household's baseline expenditures on kerosene and battery charging (for 15 years at 
a discount m e  of 10%) is 5867 on Java and $930 off-Java. 

7. The GEF incrmmal cosrs arise from: (i) the additional costs, over che baseline expdinrrts. 
of the SHS units in the market areas to be dwtlopsd under rhe SHS project, including the need to 
increase potmrial customer famiIIariry with SHS, to assist dealers, and to maintain links with a d  
customers under the SHS project, lii) instihltional capacity strengthening, and: (iii) monitoring and 
evaluarion. 

8. For the pans of lava whm SHS ddcrs  are not yet established ("the new Java arms ") the initial 
cost of an SHS unit is mimated to be Rp 1.4 million ($6361, based on the costs of Govmmem 
procuremmr programs. For off-Java, the SBS costs art e t t d  to be Rp 1.65 million ($750), based 
on the prices of scarier& cash salts in h p u n g  and Sulawesi. These csrirnatts of costs compare 
favorably with the prices of similar SHS in m y  other countries. 

9. Based on the prcvailiig prices, the monthly eoonomic cost of a SHS unit in the new Java arms 
is $10.10, which implies a grescm value of $940 for 15 ytars at a 10% discount rate. For off-Java, the 
SHS month] y economic cost is 5 1 1.3 8, with a pftsent value of $1,059 (Tables 2 and 5). 

10. When the present value of the G I 3  alternative is compared with the baseline expcdinues of the 
tht typical targer household, the i n a e m d  costs are estimated 1s bt about $73 per SHS unit in the ncw 
Java arcas (Table 1) and about 5129 per SBS unit off-Java (Table 41.' For total project sales of20C9,OOO. 
split about equally between the new Java arm and off-Java, the total i ncmemal  cost for the SHS units 
is about 520 mi1Eion. 

El. A s d l  Ptojcct Support Unit (PSU) will be caablished to provide customers and dmEm with the 
technical, financial and operational i n f o d m .  It is expected that potenrial customers will use this 
information, in pan. to make informed decisjms about the suitability of SHS. The total cost of these 
activities are expected to be M million. In the baseline scenario, it is estimafed that BPPT/GOI would 
have undtnakcn some of rhtst activities, at an estimated cost of SI.5 million. Hence, the GEF 
incremental cost is $2.5 million. 

12. The capacity buirding compontnr inchdts institutional strengthening of BPFT, as well as a SHS 
S m q y  and lmplrmentatian Study. The total costs of these activities are estimated to be 32 million. 

I 
' The incmmcal costs arc negative for the 1 imited regions of Java where solar PV is already the 

1-1-cost option. 



Howwtr, in ihe base!& stemio, is is expected hat BPPTlGOI wwId have undmakm some similar 
activities, whost cost is mimared to k $0.5 million. Hence, the GEE incrrmental cost is $1.5 million. 

13. The costs of the SBS project monicosin~ and evaluation activitiw by the national working group, 
including W first phase review by the independent pant1 of expens, art enhated at $0.3 million. As 
these activities would not have btcn undemken in the basdint scenario, these expendimrcs are part of 
the GEF incremmta1 cost. 

14. Together, the overall GEF inmmental coat is $24.3 million. 

rnobal IM- ~ ~ t s  

IS. The overall avoided missions arc about 2.1 million tons of CO,, with a total GEF gram of $24 
million, lading rs a GEF unit cost of about %Illton C02 {Table 7). The estimates of the emissions 
avoided include bath the missions avoided as a result of the SHS units ditectly instaUcd under the SHS 
project ("project effect") as well as the acceleration of SWS market penetration in Indontsia 
("programmatic effect") ss a result of h e  SHS project. 

16. The estimation of toral missions avoided s m  with an &mate of the unit missions avoidad 
factor Vable 8). The unit avoided ernhiom factors axe multiplied by the estimated penetration of the 
~ o l o g y  to arrive ar the total emissions avoided. 
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T.bh 8 
Indonesla Solar Home Systems (SHS) Project: 

, AVOIDED GO2 EM11SSION BENEFlTS - Unit Factors 'a.b' 

(dl 
A, Solar Hams Tdndugy Chmcterimiica 

Imptamanma ~ a p e i t y  M w  I 
Plunt or CmpIFiw Factor "' 0.7 3 
Plant Life W m  I5 
Etemkity asnernlkn 

Annual Generatian awh- 7.2 
Life l ime Gensratlon , GWHnife 17.6 

Untt CQ, Eminsion f s c t o r  tor#IOWH 
Anm J Eminskns 006 tonotytu 
Life Time Emissions OOC) tons 

B. Subsatturs Tochnoloqin 
Avoidad Tachmlogies and Unir Emisslon Fsetora 

Ksrosena ~ i g ~ ' n g  tonmlGWH 
Diesel-bwad Batwry Charging tonslGWH 

Mlx of Subdtuta TKhno lMa  Irn 

K m m s  Ughting 
Dinrsl-bssed Battery Charging 

Substima Technology C02 Ernhslons - weighted avoraga d subsdm mix 
Unit Emission F w t  (wgt awl ~oMIGW 

C. ~ w i d d  ~ 0 2  -on# IdIfferenm b n  SHS and rubatltuta tlehnobgiml 
Net Avoided Emirriom Factor ronslGWH f,m 

Lifm Time f 28.8 
(a) See AttscftmEm 1 for background I n f ~ ~ i t d ~ n  on mwab lm and s u b m i ~ s  technology factom. 

(b) Only direct C02 rrnlssiom ara Includd in tMs mdfiyrla. ths global w m n g  potlntids of othsr 
gases and of C 0 2  and crthrr 98s- mrnbsddsd In the mmnufactun, trmsport, m. of the ttchnolagirr 
am not included. 

(el The SHS capecity frnor of 0.13 fa b d  on a 50  Watt syrtern t h ~  augdies. on average. 
170 Wstr-hours dsity for housuhotd use. 

(dl Solar home systems (SHSJ dm not only substinrta lor existing anorgy usas. 
In some cases. SHS also provide additional mnargy sawices tor mwt 
prcvisudy unrnef damand). such as increased television viewing and lighting qualiw. ThsEslote, 
when enleulming the mvoidd aml88l0n~ for SHS. it IS usurnad thst there #re avoided smbsioru 
only lor the part of the SHS energy that subgdNtw for Funent a n m y  use. The ksro8sns 
lighdng amissiom fretor alrssdr includes the rdjusmm? for existing vmus new dernmnds. 


