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A: Project Development Objective 
I .  Pmject development objective and key perjonnance i .s (see Annex I): 

Project development objectives arc to: 
a) Provide rural areas with reliable electric supply in a sustainable manner, using renewable 

energy technologies, whm feasible; 
b) Support strategic studies and actions required at the national level to strengthen the power 

sector reform; . . 
c) Support the GOA nd private sector participation in the pmis d c i t y  

in rural areas; am 
Promote environmcnra~r~ munu ~nergy resource development in Argentina. 

bal'GEF objectives are to: 
Remove market barriers to application, implementation, and dissemination of mcwa 
energy sources; and 

b) Reduce global warming by reducing greenhouse gas (GHG) emissions fiom thermal 
generation using hydrocarbons. 

B: Strategic Contc 

ble 

CAS document number: 16505-AR Date of latest discussion of the CAS: May 15,1997 
Progress Report: March 17,1998 

The proposed project is part of the Bank's assistance strategy and supports the objectives of q 
promoting private sector investment in the power sector as well as environmentally sustainable 
management of natural nsaurces. 

GEF operational Stm&gy/Rogram Objective Addrusscd by the Project: 
The proposed project is filly corkistent with the GEF Climate Change OperaSional Promam 

. #6 "Promoting the adoption of renewable energy" because its goal is to remove We 
reduce implementation costs of such technologies. GEF support would help to redua 
information barriers to both investors and customers, address high initial cost barriers ror 
RES, and train the regulatory agencies in the monitoring of renewable energy operations of 
concessionaires. 

2. Main sector issues and Government strategy.- 

Thm are four main issues: 
there arc 2.5 million people (8% of the country population) living in IUW u w n s r t v  I U I ~ I  UI- 

having no access' to electricity service; 
the high investment costs required to provide electricity to dispersed rural pc - the limited financial capability of the PGs to provide electricity services to )N~UI 

and 
the lack of institutional capability of the PRAs to-d itir regulatory functions 
particularly in RES. 

as; 
5y servic~ es delivery; and 

GOA strategy to address these issues corn] 
the creation of a regulatory and policy environmenr ro encourage private sector partlcrparron - 
in providing electricity supply to rural are 
the improvement of the efficiency of energ 



- me srrengthening of the PRA capabilitv. 

The mentation of the I corresponding 
p r i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  uI WW.*S~ enterprises carried out by me natronal governmenr and the majority of the 
PGs is providing a favorable climate for private sector participati ;ion 
arrangements. 

r and the Fthe ener 
. . .gy sector 

ion under 

The GOA's basic strategy to promote eltctn'fication of dispersed areas consists of: 
support for electrification of public service centers that provide imp-t communal benefits; 
extension of its existing lifeline tariff policy in the urban sec - : lowest income 
households in dispersed areas; and - policy and institutional support to create an environment w h m  tneprivate sector can take a 
lead role through the concession system in providinl 
households in these areas. 

tor to the 

x s  to all other 

egic c h i  ?d by the 

lack of access of rural populations to energ 
limited financial capability of the PGs. 

The project's a p p m h  is to develop a sustainal micity market in di 
and financed by private concessionaim using rcmwa~~e rtsources and er~vr~~~rr~zntally clean 
technologies, wherever feasible. The private concession approach for off-grid services has many 
potential advantages but has not b a n  tried anywhere. The challenge is to design a scheme that 
minimizes government subsidies but enables private investors to obtain a fair return for their 
participation. 

; and 

ble electr 
--,.-.- Ll. 

Th4 main market barriers are: 
btm@cient infonnat~onjb*projpectbe conwsionc laAie the deciston t opdcfp& B 
the biddingprocess. These include information on I tze and charc~cteristics, the costs 
of operation and maintenance of systems in dispersed and d~fiicullt terrainD failure rate- 
systems mnentsD adequacy of proposed tar~fi,'ondl ' djflmlty in bill 
collectic 

and comj 
In. 

Lack of infonnation on market characteristics, real costs for operation and others will 
be addressed by a number of market profile and demand studies arid more detailed 
analysis of typical cash flows in a concession in each of the provinces participating in 
the project. The Bank Loan and GEF grant would finance these studies, as well as 
training of piovincial regulators in the regulation of renewable operations. 

Need for substantial inve~ 
despite low operating cos 

itment re sources at thepont end, due to the high capital cosr 
twable energy  investment^ 
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'The financing gap will be filled by the application of the IBRD, GEF and GOA ,,- 

counterpart funding. The investment requirements for the project would be shared by 
the Bank loan, GEF, GOA funds, customers, and Concessionaire equity. Only 
incremental costs, is., costs exceeding those required for a conventional least-cost 
program that does not address low-carbon emission goals, will be funded ftom GEF 
reSOUrCCS. 

Risks apsocrarea with market reception ofa relative& new technology. Even in the cosc 
where the shift to renewable #-om traditionalfiels or conventional electriciry systems is mom 
advantageour to the consumer economicaI&, the shif) will not neccssarii) occur iflejt 
entirety to the market. Xhe reasons on the consumer side include bck of fmiliurity in the 
existing technologies and inadequate infrmation on their bc upfiont initiol 
costs, which need to befinonced 

3 The risks to consumer acceptance will be addressed by a combination of: (a) 
promotion and demonstration programs to educate tuna1 area dwellers on the benefits 
of the new technologies; and (b) judicious application of GEF grants and GOA 
subsidy f h d s  to reduce the high costs to customers of the new t e c h  

Prwincial Gmemmentiv and PRAs have limited capaciQ to supervise pmjecl rund 
7toyide technicd arsistance to implement the project. 

is' capat 1 be addressed by 
assistance w svcngthening 1- institutional capabili~ 
he lack 4 >f the PC 

.A- A-- 

bility wil 
. .*- .-A!. 

rg technical and legal 
Y. 

, training .The lack of the PRA capability wil' 
technical assistance. 

I be addr and pn 

c: Project Description smmq 
1 . h  
bred 

r (see An 

nal 

Cornpone;., Cast Inca. % of 
hntingmcies 

@JS$m) 
Electricity generating equipment Phvsical 172.6 92 
~r nual markets 
'wo (2) pilot sub-p 1 
a Wind Home System ( w n  

Building 
Institutior 3 
Buildin! 

Roject administrati Project 1 1 4  
management 

Front Fee 
Total 100 

wilding p 

- .  

GEF Financing 

Bank- . -  
financing 
W S m )  

40.1 

0.0 

2.5 

3 -4 

0.5 
46.5 

The incremental cost proposed to be supported by the GEF grant amounts to U S 1 4  million. The 
estimate expressed in current dollars (including contingencies) is as follows: 

GEF - 
financing 
(vssm> 

9.4 

0.4 

2 8  

1 A 

14.0 , 



U illion to he installation by concess of about 84,800 Solar Home 
Sys-srcms (SHS) in h~ pwVlncial rural markets. This amount includes $0.7 million for 
physical contingencies to cover pate xrtainties in final number and cost of SHS units. 
The GEF grant would finance the in al costs of SOW, 70W, and 100W SHS. 

support 1 
&I.- --..: 

:ntial unc 
~crementr 

US$400,000 to support a pilot/demonstration program involving the installation of two pilot 
Wind Home Systems (WHS) in two communities in Argentina. This pilot project component 
is expected to demonstrate the commercial viability and long-run economic potential of WHS 
(small turbines for individual homes), as a cost-effective alternative to SHS in sufficiently 
windy areas, and to catalyze future development by private investors. The sub-project will 
be implemented by consultants with cooperation by the concessionaire in the selected . 

rovinces. An evaluation of the operating performance and e 
lade af€e tinuous monitorin 

wnomic 
r one yet 

USS2.8 million to support capacity building programs aimed at removing barriers to the 
adoption of renewable energy technology and d u c e  concessionaire risks. The GEF grant 
would assist the SE, the PGs, and the PRAs in: (i) preparing detailed market studies; .- - (ii) 

romoting SHS and public education programs; (iii) carrying out ftasibility str 
entralized renewable systems; (iv) conducting dissemination workshops for 
oncessionaires, PRA, customers, and Non-Government Organizations (NGO 
stablishing standards and certification systems for equipment and installers; (vi) tmprovtng 
le solarfwind information; and (vii) preparing a study on how to improve the availability of 
K= appliances compatible with SHS in the rural dispersed areas; (viii) strengthening the 
'RAs of the participating provinces, by the training of PRA staff in renewable operar'--- 
nd monitoring and evaluation of concessionaire's performan 

ISS1.4 million to support the management of the project, incluaing support ro me rd, the 
Qs, and the PRA in activi ed to management, monitoring, supervision, and 
valuation of the project. 

ties relat 

ion. 

rid rural electrification. 

The ultim&--CT- iffdtmget papubtion of the- =? 
rut ~ ~ , ~ ~ ~ j r O w - i n c d r n e  

households located in the rural dispersed anas of 10 Argentine provinces. These households will 
- be provided electricity services for lighting and basic communications. Apart fiom the physical 

benefits, it is expected that there will be a remar lprovement in the quality of life of this 
*population due to the ability to enjoy a clean anc I form of energy for end-uses, such as 
illumination. There should be a positive impact on coucation, productivity and social 

- development. The project will also benefit the private sector in Argentina by enabling the 
creation of sustainable business operations through the concessions and expansion of the market 
for renewable energy equipment. Part of this equipment will be uroduced by local industries. 
The central and provincial gov~ ; will benefit by s ?cation 
of rural dispersed populations 1 I system expectec private 
sector. 

ernment! 
:hrough r 

illy achi 
anaged t 

E electrif 
y by the 

eving thc 
:ficientl 

The global environmental bene : project ation of a sustainable SH! 
market in the participating pro fhich in tun1 wuu 3 reduced green house gas 
emissions by displacing the use of conventional technologies. It is anticipated that the direct 

:fit of thc 
vinces, \I 

would bl 
L_.- - -  .-.. 

e the crei 
Id lead tc 



project outpu 
lifetime. 

ts alone would al 

4. Institutiona~ and implemenr 

bate about 1.5 million tons of C02 during the whole project 0 

nts: 
.Institutional and implementati~~~ ~ m ~ g e m e n t s  for the p r u j ~ r  - WSGU vn t.t rrul 
lmalementati I by the SE, which was ag Dn during project appraisal. 

Flow - ~ 

ion Plan 

b. The n 
- 

pnpared 

nipient . . ( 

;rtcd up  

~t and Ba 

and m i  

-. A h- 

wial benl 

-a*-.--?- 

: transfer 
velopma 

r of fund ~f the proposed C nk loan will be the Government 
of Argentina. The Bank loan and the GEF gnu rtd to the PGs on a grant basis 
together with funds from the Electricity Investr nt (FEDEI) and Tariff 
Compensation (FCT) funds. 

Policy and Guidance. The Ministry of Energy, through the Secretariat of Energy (SE), will 
provide the policy framework for rural energy development and ovmll guidance to the project, 
The PRA of each participating province will regulate the activity of concessionaires to ensure 
private participation, , 

Project Coordination: A rrojmx ~ o o r n ~ n a ~ ~ n g  Unit mu) WIJI oe esrablished at the SE. The 
PCU will be in charge of the coordination and supervision of project implementation at the 
national level. The d n g  and structure of the PCU was agreed during appraisal. The PCU will 
receive administrative support from the General Directorate of Cooperation and Financial . 
Assistance (AFU) at the SE for processing requests for disbursement of the Bank Loan and GEF 
Grant, and maintain the special account and separate accounts of the project as well as for each 
prdvince. At the provincial level, project preparation, coordination, and supervision will be 
carried out by a Project Implementation Unit.(PIU), assisted by consultants financed by the Bank 
and GEF. The PIU will be composed of one coordinator assisted by provincial government staff. 

Pmject Implementation: Ten (10) provinces, (out of a total of 23) that have r c f ~ ~ l l e d  the power 
sector and allow private participation in the electricity market will participate in the project. The 
PG of these selected provinces will supewise the project activities at the provincial level after the 
efktiveness of the wnccssion contract. The PRA will verify compliance with the concession 
contract and certification of equipment. 

Private Investom Participation: The project will be implemented by: (a) new concessionah, 
whose cantracts would be awarded through international competitive bidding (ICB); and (b) 
existing concessionaires that have been selected prior to the approval of the propod Bank loan, 
and would agree to serve the dispersed rural market in addition to the concentrated market. 
Existing concessionaires would be eligible for BanldGEF support if and only if : (i) the Bank has 
no objection to tariffs schedules revised and adapted to serve dispersed rural consumers; and (ii) 
procurement of equipment to serve dispersed rural consumers is done through ICB. 

Procurement. The physical components of the project will be implemented by the private sector. 
In the case of provincial newly developed rural markets with concessions procured under the 
project, the concessionaire will carry out the procurement process using its own rules. In the 
case of concessions procured prior to the project or under procedures that were not acceptable to 
the Bank, the concessionaire will carry out the procurement of goods in accordance with Bank's 
guidelines, dated January 1995 and revised in January and August 1996 and September 1997. 

. The procurement of consultant services will be carried out by the SE following Bank' guidelines, 
- I - r - i  id revised in September 1997. r 1997 a1 

Financi - - a1 Reporting, and .Auditing Arrangements: The general financing 
management ot~the project was assessed by an independent consultant during appraisal. The 
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rltant rec 
.I:A-b:-- 

led to im 
, a,, A,, 

g budgeti 
r a financ 

ommend prove the existint ing and'acwunting systems by 
ulaatrng them intu UUG oatabase to conform ;ial management system acceptable to 

the Bank. The system will keep project accounts separate from other accounts, and for each 
province. The GOA agreed to implement the recommended systems. The PCU will submit to the 
Bank consolidated annual reports. The Auditoria General de la Naci6n or independent auditors 
acceptable to the Bank would audit the special accounts, all project accounts, and r-- 

Monitoring and Evaluation Amngementa: Given the innovative nature of this 
operation, the Bank would carry out at least two full supervision missions per'year up ro me mid- 
term review.Monitoring and evaluation would be done by the Bank and qualified consultants. 
Concessionaires will submit progress reports to the PGs, following fonnats included in the PIP. 
The PGs will submit the reports to the PCU, including its evaluation and supervision of the 
project. The PCU will submit to the Bank quarterly progress reports by April 30, July 31, 
October 30 and January 31 of each year. A mid-term review will be carried out no later than 
December 3 1,2000. Given the large number of provinces participating in this project, the PCU 
will furnish to the Bank semi-annual updates on procurement planning and concession contracts 
management. Performance indicators, based on Annex 1 a, were agreed with GOA at appraisal. 

D: Project Rationale 

Technical Options 

will h 
para: 
S d i  

/7 Small conrumers. Although tho oprlon or pr~v~ding elecrnc~ry ro small consumers ~y mnsta1ling 
small diesel generators is feasible, it was evaluated as an inferior solution because of: (a) the 
requirement for local qualified technical expertise to operate and maintain the equipment; (b) the 
need to supply diesel fuel to remote rival areas, and (c) the polluting nature of the technology. 

m f d  alternative is the use of SHS because of its technical simplicity, non-polluting 
re, and the willin$lcss of the international community and the GOA to overcome its higher 
luring an initial period of five years. After that period, it is expected that market for SHSs 
lave sufficiently developed so that suppOrt nnex 4% 
17). 
I communities. The option of provlamg e r d c i t y  to small consumers oy arcending the 

existing medium voltage grid t d nual population was di! because it is nut 
the least cost solution. 

o remote 

Delivery Mechanism 

Wing thc through la1 privat ; was dis The option of implemc e project individu carded because 
(a) it is less suited to the task of providing electricity service to a relatively large market of 
dispersed population over a period of at least 15 years; (b) with 10 provinces involved, it will be 
harder to manage from the GOA's point of view; and (c) there is already substantial experience 
with the concession system in Argentina. The market concession contract is the option chosen by 
the project because the private concessionaire, who will be selected in a competitive process, will 
be committed and obligated to provide electricity services (upon request from the customers) to a 
relatively large market of dispersed population over a period of at least 15 years. 

Financial Am 

The option of providing a credit line to support the financing of the concessionaire's investment 
program was discarded, because of the distortions it could introduce in the capital markets of the 
country. Instead. a subsidy to those customers connected during the initial five years of the 
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project, shall be granted once the PRA (or its representative) certifies'that the SHS (or equivalent P 

systems) has been installed by the concessionaire in accordance with praestablished standards 
and conditions. The subsidy will be given for the initial investment needed to connect the rural 
customer. The amount of this subsidy is estimated at about SO percent of the initial investment 
needed to provide electricity service to the customer. Notwithstanding, the concessionaire must 
finance the e< - t and installation costs ftom its own resources before claimi t h e m  
the subsidy tc sumer. 

luipmenl , the con 
ng from 

bfor re10 
ling and, 

Latest Sumvision (Fonn 590) Ruinnr - 
(El&-f ib-  p ~ e c u  only) 

Implementation I Devtlo~ment 

Bwk-financed 
S- the reform of the dd power 
sector and the privatization of the fedenl 
govanmmtawMd di ibut ion utilities, 
which were successfully implemented 
Support the refonn in eight provinces. The 
privatization and deregulation of the 
provincial economy and improved 
mMsOaial toots were implemented 
Asr'i the PGs in implementing financial 
management refomy and strengthening . 
heir apacity to plan, pmgmm, - 

xccutc, and monitor investmen 
t .Is0 provides financing for im 
levelopmart and investments. 

SEOBA V (AR-PE-S%8) 
US276 million. Related 
Technical asshncc compl 

~irsr  Rovindrl Ref01111 Loan (AR- 
PE-6035, USWOO million). 

Provincial Devdopment I1 Praject 
(AR-PE-6018, USS W million). 

~Fimnced Rojccts 01 v ~ e n t k  
bk/OEF rupjxntal 8 9'- 
trow and village hyaro subprojects. 
'rlvate participation, sustainable en* 
upply. Encrgy efficiency and 
onsawtion 

c ) a W G E F - s l l ~  sofar home systems 
project. Private participation. Sustainable 
-agy supply 

Bank- - 
1 sti Lm 

Deliw 
nkaEnagy Scrvicsr 

- --- . -y Profed (LK-PE 
'10498:IDA116.9 SDR mill 
LK-GE-3995: OW-5.9 SD 
million). 
Indonesia Solar Home Syscms 
project (ID-PE-35544, USSO 
million and GEF USS24.3 
million). 
Indonesia Renewable Enegy in 
Small Power project (IDPE- 
42882:USS66.4 million. 

ian and 
IR 

IsnWGEF-supported small grid cormected 
lower project. Private participation. 
~ustainable energy supply. 

GEF:USS4.0 million). I 
:Satisfactory), U (Unsatisfactory). '--3 Ratings: HS (Highly Satisfactory), S 

5. Lessons leomed and reflected in the project desinn: 

oject has 
:cts are d 

- 
ina. Le! No similar pn 

ongoing proje 
; been financed in Argenti 
lescribed below in italics: 

m Bank studies and 

Solar home system projects must: (0 overcome the up front cost barrier created by their high 
initial cost (compared to conventional alternatives) to secure an adequate markt size; (ii) 
stablish responsible and sustainable PV sales and distribution infrastructure; and (iii) .- 

- 
I nese projects currently have an unsatisfactory implementation progress caused by the recent 

deterioration of the macroeconomic situation in Indonesia. 
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provide quality product and services (World echnical 124, best Practices for 
Photovoltaic Households Electrification PK) 996). The wnce~sion contract will 

~tablish adequate cost recovery, financing conanrons, and tariff to make affordable to the 
lral customer the payment for the service and installation of the SHS. The concessionaire 
rill create the necessary infrastructure to supply and operate the SHS in a sustainable 

manner. All SHS will be required to comply with technical specifications, ensuring qualitv 
products and services. 

.cHSproject should: (0 operote on aptr mat-recvvery uu~w; r r r /  pnrvrue mrcyuutcr cunsmcrr 
,jomation: and (iii) ensure adequate m a n a g k t  skills in local implementing 
rgcmirrrtions. (World Bank Technical Paper #304, Photovoltaic Applications in Rural Anas 
f the Developing World, 1995). Each concession contract will establish a full cost- recovery 
w the unsubsidized part of the investment. Each proposed concession contract will be 
wiewed by the Bank and the PCU. A program to prOmOte among the rural population the 
se of electricity services based on RES will be designed by th- C= The institutional 
apability of the PRAs will be strengthened to ensun adequa' 
~ncessionaire's compliance with the contract. 

the 

nplementation of o stanthiked small power purchapt agwemmt and turf8 der i ved 'm 
j )  publishedpurchase prices not to exceed the utility 3 avoided cost, and standard and 
Fcient smallpower market, are central to t k  realirarion of a sustainable and eficient s d  
ower market. (Indonesia Second Rural Electrification Project; Ln 3845-IND). The contract 
rill clearly establish the obligations of the concessionain (in particular the obligation to 

- onnect a customer upon request) and the tariff to be paid by the customer for the electricity 
mice. The concession contract will also establish the amount of the initial subsidy to be 
ranted to the customer and the procedure (including required certification of installation) to 
e followed bv the concessionaire to claim it fiam the corresponding PG. 

e R  c a n d $ n t m c i a l ~ i s o ,  rectrffic4 iects and on inamasad 
attention to cost recovery are key to successpprojtct implementation (OED Rewrt #13291, 
Rural Electrification in Asia: A review of Bank experience, June 1994 3 
financial analyses arc required for each proposed concession. 

kmonstration of commercial renewable energy technologies can remove information 
urriers and facilitate widespread replication.' The windfarm component of the.India 
:newable resources development project (Loan 3533-MICr 2449-IN). (Mid-term evaluation 
wrt, November 1995). Use of SHS at the scale proposed for Argentina will generate 
~bstantial operational experience and ease replication of the concession-approach in other 
arts of the world. The two WHS pilot components would demonstrate that given adequate 
rind resol lividual WHS can be as cost effective as S1 urces ind 

mnd secto 
the Indi~ 
frarnewo 

HS. 

- L :overnrnenr mcentives, including tares, duties, and subsidies, musr oe consistenr wrrn 
ational a raZ objectives for maximum long-term impacr (Mid-Term Evaluatior 
eport of r renewable resources development Project, November 1995). The c 
~centive : ~rk in Argentina is largely satisfactory. While import duties do not 

discriminate against RES, proposal of the GOA is being cons 
exempt the procurement of RES from the value added tax. 

y the Co 
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r and ownership: 

Dual Government:  he GOA has almost completed the retonn or-me power sector. 'Ihe 
.et has been unbundled (generators, transmitters, distributors, and large users) and the main 
:r utilities and power plants have been privatized. Now the GOA and the PGs arc gradually 

progressing in the transformation of the provincial power systems. The provincial electricity 
service is divided into two markets: (i) the concentrated market or grid4 :; and (ii) 

. the dispersed rural or off-grid market. 

mark 
Po Wf 

d marker 

c SE, ha! 
8--..1-~:- 

ric Suppl 
ctricity 1 
I--Leal. 

The GO& through thc d the iml ition of the Elecb ly Program for 
. the Rural Dispersed Pvpurrulvn (PAEPRA), wh r at supplying ele D about 1.4 

million inhabitants (300,000 households) and over o,uu0 public services \scnwl$ first aid 
medical centers, police stations, and civil services). The main characteristics of the PAEPRA are: 
(i) the program will be implemented through concession of electricity service in each province; 
and (ii) the electrification of the households will be done mainly through RES. The Argentine 
concession approach to the delivery of renewable energy services has been presented by GOA in 
various international fora and is now recognized as sound. The Argentine GEF focal point, 
'---"td at the Ministrv of External Affairs'has endorsed the muest for GEF su~or t  for the 

8 initiate 
- -- 

lich aim! 
-.-- / An 

>sed proj 

rr0~lnci.1 GOVtrntUenb: PGS have shown strong interest in partictpaang in me proposed 
project. Ten (10) participating provinces have signed l d t m  of intent to participate in the project, 
and in four (4) of them, market studies have been carried out by consultants financed by the 
GEF of France. The provinces of Jujuy and Salta have signed concession contracts with private 
investors to sr ural d i s ~  eas usin1 rl upply en' 

.- n-_- Prhte Sector; arrong ~nrrrest in the pmjecr nas ban expressed by various porcnnm roreign and 
local private investors. An international workshop was carried out, with the attendance of about 
60 private investors, provincial power regulators, and NGOs to publicize the project, obtain 

' technical and other inputs to project design from various stockholders and assess concerns of . 
prospective investors. The project was very well received by thc 

5. Value odiled'of Bank and GEFsupport in this project: 

Bank and GEF participation in the project will complement GOA's own resources and 
and ensure the design of a sustainable delivery mechanism for renewable energy smrices that is 
innovative and has potential for replication in other countries. The only large-scale commercial 
SHS project so far is the BankIGEF project in Indonesia which focuses on development of a 
private SHS dealer industry (installation, maintenance, customer relations) as the mechanism for 
disseminating SHS technologies. The GOA has indicated that BanWGEF involvement is needed 
not only for financing considerations but, equally important, for the Bank's expertise and 
experience internationally that are vital to pioneering projects of this type. Bank presence would 
help ensure transparency in awarding concessions and compliance with contractual obligations. 
Finally, the Bank's involvement ensures that the renewable energy project is designed and 
implemented within the framework of the reformed electricity sector. GEF involvement will 
permit more rapid implementation and penetration of renewable energy technologies than would 
normally be the case, including broader provincial coverage, and more intensive monitoring and 
evaluation of the project, which is appropriate for an innovative project of this nature. 
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E: Summary Projc ts are in d file, sc te Annex 8) ect Anal 
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I .  Economic (supported by Annex 4): 

The ~ r a l  markets of the project are c o ~  s and public institutions of I0 
participating provinces. Each province privatized. Data fram market 
surveys in five representative provinces were used to determine costs and benefits in the ten 
provinces. The costs consist of investment costs, replacement costs and operations and 
maintenance costs of the various RES's. The benefits for RES's arc based on the estimated 

umer benefit from the use of these systems. These are approximated by the current energy 
:nditures (is. current actual fuel cost) for lighting and social communication which 
;umers incurr in the without project case. This measurt of benefit does not capture the 

consumer surplus; it was approximated by adding a 15% surcharge to the benefit measure (the 
current energy expenditures). The net benefit of the ten provinces are aggregated to calculate the 
Economic Internal Rate of Return (EIRR) and Net Present Value (NPV) of the project. The NPV 
is calculated at an annual discount rate of 10 percent over a period of.15 years, the expected 
lifetime of the main component of SHS, the PV panels. 

~f rural cc 
ts a marl 

DnsumCtl 
cet to be 

cons 
=xpc 
cons 
----. 

a- EIRR and NPV of the individual provinces and total project arc summarized below: - 
Total 

1ICiGJ ' I I I u I I I ~ r  u1 (701 1*r v 
witb without (000's US$] 

GEF with GEF 
s d , v w  l n  1; 7.8 L A  

23,887 1 8.4 
19,500 1 11.8 

Y". 

Mi! - 
C01 

- 
Ent 
For - 
Snn 

Rio Negro 
Mendoza (*: I Jujw 

L 
used as n 

Economic Benefit Summary: The EIRR of the project with GEF participation is about 12.0 
percent yielding net economic benefits amounting to a NPV of about USS7.3 million. The EIRR 
and NPV amounts vary by province fmm a low 10.1 percent EIRR (almost zero NPV) in 
Santiago del Estero, to a high 14.3 percent EIRR (USS2.97 million NPV) in Corrientes. The 
EIRR without GEF participation, drops to 9.6% . GEF support thus makes this project 
economically feasible. 

ity analy! the variables with the most impact on the 
)st (affecting the net oenefit), discount rate (changing the 

vrrvrtunity cost of capital), and the WTP (affecting the benefits). Cost decreases of 10-20% for 
RES increase the project's EIRR by about 4 to 5% for each 10% decrease in system cost. EIRR 
decreases by 4% for an increase in cost of 10%. Also, by excluding induced demand for RESs 

Sensi - 
EIRE 

itivity AI 
! of the p 

Sensitivi 
e RES cc 

sis indicr ites that, 
--a L--- 
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after the end of the project, the EIRR decreases by about 3%. A 20% increase in induced n 

demand (versus a 10% increase in the base case), increases EIRR by 2.5%. Improving or 
decreasing the market penetration of the project by 10% and -10%. respectively, has little impact, 
Changing the discount rate from 10% to 12% and then to 14% (changes only the NPV), causes 
-respective decreases in NPV by USS7.3 million and USS12.7 million. These are significant 
changes, given that the base case NPV is only USS7.3 million. 

ration of 
--- *L--- 

t that by 
1. -P--. 

Market Penet 'SHS's: - Surveys of rural househo 1, UIW   no st likely SHS 
to be chosen arc rnosc of SOWp, 70Wp and 100Wp. The rnajonry or potential consumers of 
SOWp SHS are likely to fall in the low and medium-low income groups, 70Wp SHS are likely to 
be chosen largely by medium-low income households, and lOOWp SHS largely by medium-high 
income groups. CIF cost for SHSs of SOWp, 70Wp and lOOWp mpedvely, are estimated to be 
USSS50, USS773 and USS970. The installed cost of these SHSs d q m  ificantly on the 
level of the valued added tax prevailing in Argentina. 

Comparison Between RES and Conventional Fuels 

A W Y  

as dic 
resou 
hiahr .maw.. 

signi 
i n s i ~  
mctl 

OCC are characterized by relatively higher capital cost than conventional energy teChn0lOgy such 
~ s e l  electric power, but the technologies differ in their ability to utilized renewable energy 
~r#s which are site-specific and are usually low in cost. SHS, for example, deliver much 
x quality light than traditional non-electric fuels such as kerosene, candles and LPG, and are 
ficantly more reliable, convenient and cleaner than kerosene lamps. In general, RES have 
nificant environmental impacts (with the exception of small-hydro) and do not produce 

,----house gases, in conbast to fossil fuels. In cases where diesel generation is clearly the least 
cost solution, as in a high household density situation that is best served by a mini-grid, the 7 
project will support its use instead of RES. While extending the utility grid is another option tot 
providing rural electricity, this option is usually constrained by the combination of high cost for 
grid constxuction and very low powcfconsumption by customers. Given the low population 
density and low pow& consumption in the areas covered by the project, grid extension is unfikeIy ' 
to be economically competitive with either isolated diesel for agglomerated rural populations nor 
SHS for more dispersed markc rnder consideration by the project 

GW Apprwch ('.ported by ~ m t e x  4a). As explained above, the local benefits. of the project 
will be approximated by the cunent energy expenditures of households. In addition to local 
benefits, the project will generate global benefits in the form of a reduction in C02 emissions, 
The GEF grant expresses the willingness to pay of the international community for realizing the 
global environmental benefit. 

econc 
offsel 
techn 

lntional o 
!I fuels tc 

~lternath 
o the net 

The GEF grant size was calcuiarea as the "inciemental cost" necessary to make tne cumnt 
)mic costs of the renewat y technologies equal to tl res, thus 
Ring the ntal cosl seholds of shifting from t v 
ology. 
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rs of SH 
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The GEF grant will be provided to use p and 10 ~t art not 
currently beneficiaries of lifeline tariff ~nomies of scale ed with market 
penetration, financial assistance to households will have a decreasing trend over 5 years in each 
province as shown in the table below. The grants will be used to buy down the high up front cost 
of SHS to this market segment and create an initial consumer base. Users of higher end systems 
(1 50W and up) will not get GEF grants since their shift to PV would have negligible or negative 
incremental costs. As economies of scale in installatioi ~ieved, financial , :e to GEF 
eligible households will be reduced. 

n are act 



. Page 13 

. installcc 
Year 3 

i SHS) F Grant I 

SH Year- - -- - rear* 'ear 5 
50Wp 125 125 120 

. A -  -a. 

70Wp 105 105 100 
lOOWp 85 85 80 ~ - - 

The financial analysis of the provincial rural market was undertaken in five markets having a 
number of customers close to the number of potential customers of the provinces to be served by 

mionaires. A wmmtrcial evaluation was carried out for each potential market size by 
dating the financial operation of a concession during IS years. The number o ers of 
representative market is indicated in the table below. 

conc 
simu 
each 

f custom 

Santiago 

d e t  I Representative Market Pmv;vce mame t. Number of customtls . 
. 

25000 ! del Estm 
h~sloncs 

2 20000 Comente 
3 15000 Formosa 

Entre Riw 
4 San Luis 

A? .LmAA 

Rio Negr 

The fuuurcial analysis was done assuming the market structure of the representative provinces 
and the financial cost of the equipment and operation and maintenance of the concessionaire. It is 
assumed that the concessionaires will pay custom duties of 18 percent on the CIF value of 

brted equipment, and 30 percent income tax.. It is assumed that an initiative taken by the SE 
Id approve legislation to exempt the application of the Value Added Tax (VAT) on SHS 
wted by concessionaires for installation in rural arcas. It is also assumed that commercial 
s are available to the concessionaires at an average annual interest rate of 1 1 percent and an 8 
term. The loans are assumed to fill the financing gap left when revenues less operating 
nses plus taxes are not enough to finance the investment program of the concessionaire. 

Regarding tariffs, it is assumed that the concessionaire will recover the cost of service through 
tariff schedules pre-established by the corresponding provincial PRA, and through subsidies to 
help consumers pay for part of the initial investment and, for some very low income customers, 
the operational costs. The tariffs schedule for a given size of SHS will have the following 
structure: (i) an installation fee to be paid in advance by the consumer (down payment), estimated 
at 10% of the total initial investment plus installation cost; (ii) a fixed amount subsidy to help a 

le rural consumers pay for part of the higher initial investment of the electric supply 
on RES. This subsidy will be paid by the provincial government using FEDEI 
snts from the GEF and the GOA (the Bank Loan). Only SHS of SOWp, 70Wp, and 

100 Wp, installed during the first 5 years of the concessions will receive a one time 
compensation with a decreasing trend from the GEF grant. The amount of the subsidies will be 
explicit in the tariff schedule;(iii) a monthly charge (consumer tariff) to be paid by the consumer: 

Number of custoi 

25,004 
. 23,887 

19,500 
13,395 
' 4,708 
3,161 
2,574 

impc 
woul 
imnr 

La Rioja 2,206 
Jujw 2,320 
Mendoze 2,176 

segm 
syste 
fund: 

lent of th 
!m based 
S, and gri 
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and (iv) in exceptional cases, a monthly subsidy to help a segment of the very low income rural /I 
consumers pay for the monthly charge not fully covered by their payment capability. This 
particular subsidy will be financed by the provincial government using FCT funds. Public 
services will pay the full tariff. 

The net present value (NPV) of the net cash flow of the concesston at a discaunt rate of 14 
percent (base case) over 15 years was taken as the indicator of the attractiveness of the business 
for the private sector. The sensitivity of the NPV for the base case was tested for changes in key 
financial parameters (discount rate, market size, investment costs, O&M, and tariff level). The 
results am presented in the table below. 

The r rults show clearly how, on one hand, the NPV increases with the sii market, 
and a ler hand, the NPV decreases as the opportunity cost of money f w  11 ssionaire 
increases. As expected, the NPV decreases for increases in either the investment cost or the n 
O&M costs, and demases for increases in either the market size or the tariffs. The NPV is 
significantly sensitive to changes in tariffs. An increase of the tariff by 10 percent increases the 
NPV by about 32 percent in the 25,000 customer market and by about 42 percent in the 2,000 
customer market. In all the cases, the concessions appear to be a reasonably good busmess for 
the concessionaires. HOWCVC~, it is clear that large markets will be more sttractive to the private 
--r than small ones. 

Financial Net Present Vdae (NPV) of- ~ ~ s c  ana -1tMty Analyses 

Subsi - 

hove ref 
a the otl 

Marlcet 
Size 

Customen 

25,000 
20,000 
15,000 
3,000 
5000 

B of the 
1e con= 

idies in k~ectncity Pricinl 

Base 
cwe 

7352 
5,260 
4,369 
1,003 
569 

Tariff 

+1M -109 
9,697 5,15( 
6,890 3.63 
5,705 3,13( 
1,377 612 
808 348 

investment Co! ' - &M Cost 

Anotl 
"life1 - 

+loo/. -10% 
6,665 8,183 
4,768. 5,752 
4,047 4 
878 7 
520 _ _  _ I 

~e intenti 
lirement 

Discount Rate 

12% 16% 
8,752 6,205 
6,257 4,444 
5 1 5  3,712 
1,197 844 
678 479 

+loo/. -10% 
6,952 7,751 
4,914 5,607 
4,104 4,673 
861 1,120. 
479 658 

10th cons 
and then 

Marl - -  

+1Wo -10% 
8,169 6,536 
5,870 4,657 
4,890 3,890 
1,146 833 
672 488 

: case of RESs th on is to extend the reach of electricity sen obtaining 
om from the reql for comection to the grid network, and @ ~g the size of 

systems to consumer capacity to pay and to the basic energy requirements. ~enewables, although 
considerably more cost-effective in dispersed rural settings than conventional electricity supply, 
require subsidies for various reasons. The GEF will be providing a USS14.0 million grant, which 
is considered a subsidy for this project, reflecting the relative global environmental benefits of 
RES versus conventional energy sources. The mral consumer will be paying a subsidized tariff 
financed by the FEDEI. This subsidy recognizes the social value of electricity that the rural 
consumer cannot pay due to unequal income distribution. These subsidies would also reflect the 
societal valuation of b ~rplus and the average cost of electricity. Those benefits are 
very hard to measure I attempt was made to qualify them in this analysis. 

vices by 
y tailorir - 

~bsidy ci 
an consr 

in effect 
n three F 

:ation of 
antiago c . A. 

her recognized SI ~rrently in Argentina is the applic ' so-called 
ine" rates for urb ~mers. I ~rovinces, respectively, Si lel Estero, 

kormosa and Mendoza, have subsidies est~mated to amount to approximately w , $8, and $5 per 
month for the lowest electricity tariffs. These amounts are quite similar to, and consistent with 
the proposed monthly tariff subsidies (US$6.10-US$6.40) for the lowest size SHS category (50 
Wp) which would be installed in the households of the lowest income groups. 



chnical: 

technology supported by the proposed project is technically sound and 
de. Technical viability is further supported by Argentina's prior experience 

in same provinces with mini-hydro, hybrid soladwind systems, and SHS. To ensure qualit - 
installations, equipment components, systems and installer qualifications will need to satis 
internationally accepted standards. GEF grants will partially finance certification costs. 

The n 
demo 

: energy 
worldwic - - 

a. Executing Agencies 

PrtvP : The pr mtors will implement the project. They have proven very 
efici E implcm of investments in other sectors (Water and Sewerage Rojec 
Loan JLQL-A&). The GUIIWSBIO~ contract will establish conditions for compliance of stanc, - 
and certification of the equipment. Also, the contract wi 
conditions and requirements for participating in the projc 

rlc sector 
ent in thc 
**OI A 1  

ivate opt 
lentation 
------ma. 

res estab 

b. Project ~ k a g e m e n t  

loan Laan Adminbtmtion. The AFU at the Sn nas p m v m  very efficient in administer in^ Bank 1 
disbursements and reporting project progress. . 

J- NationaZhoject Coordination Uirit: To be successful the project win require a KU starrbd with 
icnced consultants in project management and private sector participation. During 
tiations, agreement will be sought that the PCU: (i) would be established, before loan 
tiveness, in accordance with TOR, staffing, and resources acceptable to the Bank,.(ii) wouId 

)j&~ttl nitoring PGs, and sion, mor 

~*ovtnctrrl Goventmews pa): day-today management will be carried out at the pKwincid 
level. The PGs lack capability to manage the project. D&ng negotiations, agreement will be 
sought that: (i) the PG would create a project implementation unit (Pru), before loan 
disbursement, in accordance with TOR, stafEng, and resources acceptable to the Bank, (ii) the 
PTU will be assisted by experts provided by the PCU during project preparation, supervision, 
monitoring and implementation. . 

ed in the 

w 

on and Provincial Regulatory Agencie 
monitoring of RES operations. 

RAs will I be train 

.- 

md priva .te sector 
-a:-- 

Project preparation included extensive consultal .. The pn 
project would have a positive social impact by proviolng initial electrificallu~ ==vices to avuur 

108,000 rural households currently without access to electricity service. Women and children are 
expected to benefit the most from these rural services. The improved lighting will allow time to 
undertake additional income generating activities. Women also note that better lighting enables 
them to respond more quickly to infant needs at night. Children benefit from the additional time 

r? to study. Television and radio access will be improved for the entire family. Workshops for 
promoting and disseminating the project among the customers will be carried out at schools, rural 
chapels, and community centers. Ensuring customer sati will be a high priority of 
project. Households unhappy with the-service.provided %the-right to withdraw th 
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participation. Households wishing to upgrade to larger systems and willing to pay the high costs r‘\ 
will be allowed to do so. 

A framework for preparing a dissemination and consultation strategy was agreed with the PCU. 
The design of the dissemination strategy would be completed with the assistance of consultants. 
The objectives of the strategy would be to ensure that intended beneficiaries are fully informed of 
the mechanisms for accessing project services and participate with the private sector providers in 
the planing and implementation of the operation and maintenance of the equipment to be installed 
by the project. To design the strategy, extensive consultations with the PCU, provincial 
government authorities, potential beneficiaries and private providers as well an analysis of the 
market characteristics and willingness to pay information, will be carried out 

The dissemination and consultation strategy would be targeted to the diffemt potential customers 
in rural areas (single households, groups of the households and community services). The 
strategy would address the following issues: (i) dissemination of the project characteristics 
(alternative type of equipment available, application procedures and requirements); (ii) 
mechanisms for customer participation in operation and maintenance arrangements (iii) 
mechanisms for customer participation in monitoring and evaluation arrangements (to enswe 
client satisfaction and allow potential modifications in delivering, operation, and maintenance 
mechanisms during the mid-tenn project review). 

6. EnvtronmentalRrsessment= Environmental Category [ ] A [x] B 0 C 

The use of renewable energy &hnologies will yield net positive environmental impacts. 
However, some minor impact. mainly related to the siting of some technologies and the 
management of wastes generated by maintenance and repair of equipment have been identified. ? 
The use of photovoltaics for electricity generation is fairly benign from an environmental point of 
view. Depending on the materials used in the solar cells, proper disposal procedures will have to 
be put in placc,.as well as for the disposal of lead acid or nickel cadmium batteries used in SHS. 
The installation of small diesel units (lower than S kW) in small villages in the rival area will - 

' 

. need canful attention to the storage and handing of diesel fluids and the disposal of used fbels. 
The mini-hydro ~lants muoscd will be nm-of river installations. m i r i n g  however soecific 
siting criteria. 

All of the above mlnor environmental concerns will w delut wiul uuougn speclrtc conaItions 
included .in the concessionaire's contract (Annex 2, Bor ~clude: c 5) whic 

-- . 
the procedures for the recycling or proper disposal of lead-acid or nickel-&ium batteries 
used in SHS and WHS; 
procedures for the proper disposal of solar cells according to the materials used in the 
manufacture of those cells; 
environmental siting criteria for run-of-river micro-hydro schemes; outside of protected areas, 
avoiding fish spawning areas, areas of particular ecological or scenic value, protection of 
-wering vegetation, restrictions of access to hunters and fisherman in sensitive areas; and 

rocedures for storage, handling and disposal of diesel fuel, and, pro1 I disposal 
Fany batteries used in diesel plants. 
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safety pr s and measures will also be incluc Y 
I be implemented to disseminate the project amon] 

popurarlon. I ne concesslonalre will also be required to provide one-on-one trainlng KO P‘ 
beneficiaries of these technologies. 
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7. Participtory approach stakeholders, how involved, ond what they have in 
partici'toty approach not used. describe why not applicable]: 
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Reparation Imp on Operation 

Private Sector ISICON COL 

NGO 

- LocalGovernn 

Other Donon 
-omen 

CON 

IS/COL 

Is/COL 

CON 

IS 

COL bUb 

Is/COL IS 

COL COL 

lnfonnuion Sharing (IS); Consultation (CON); and Collabomtion (COL). 

a. Primary beneficiaries and other affected groups: 

@mary beneficiaries of the outcome of this project will be nual dispersed populations drat 
eing electrified. Similarly, the implementation of the project is expected to benefit the 

nAvste sector and will result in new employment opportunities. 

iustainability and Risks 

mix c 

the a 
reduc 
sum: 

Sustainability of the proposed project would be assured through enabling the strengthening of the 
~rovincial regulatory fhctions and institutions, and appropriate incentives and returns for the 

cssionaires. Due to the manner in which the financing of individual systems is structured (a 
>f GEF grant for incrtmental costs, W A  lifetime tariffdconnection fta assistance, and 
mer payments), fill cost rccwery is assured from those customers who sign up for service 

during the project life. In other words, the sustainability of systems installed with projed support 
is assured for the IS years concession contract period. Beyond the project life, it is expected that 
new custom= could be signed up, even in the absence of the GEF grant, because expansion of 

ustomer base during the project life and achievement of economies of scale should have 
4 operational costs by at least the amount of the initial GEF assistance. Project 

_ inability will be supported through agreed monitoring and implementation actions. Due to 
the innovative nature of the Project, a mid-term Review will be scheduled early (by December 
2000) to allow the opportunity for mid-course corrections, if necessary. The Bank will also 
monitor Project Implementation on the basis of quarterly progress reports fiom the SE, annual 
indebendent audits by accounting auditors, and through ~ a h k  supervision missions. 

. 
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2. Critical Risks (reflecting assumptions in the fourth column ofAnnex I): - 

nncx 1, C kI1 "from Outputs to Objective" 

Risk Minimization Measure Risk - 

Provincial market studies will provide 
good estimates of size of the market, 
tariff$, and economical and fmancial 
valuation. Studii will be carried out 
by qualified consultants. 
Award of concessions will be based on 
ICB. Carckl attention will be given in 
bid package preparation to profitability 
estimates, tariff methodology to award 
contract. Mount extensive solicitation 
effort for prospective investors. 
PGs and PRA will receive sufficient 
technical support for project ptpmotioll, 
implementation, and supervision. 
Promotion and education campaigns 
among m l  customers will be carried 
out. Selection of site and installation 
will be carried out by intcmational and 
qualified consultants and apaaton of 
wind systems. 
mining program will be adequately 
prepand and implemented. -. 

Risk 
hXR 

Transfer of rural electricity service to the private 
sector is not accomplished. 

Insufficient number of qualified companies 
tendered concessions. 

bid on 

Inadequate promotion of RES and 
certification procedures in place. 

uds and 

No Acceptance by customm of WHS and 
unsatisfactory installation of WHS. 

unsaslsractory performance of PRAs in regt-l-*- 
fimctions far RE 

All ntpported TA tor strengthening me nmc 
power sector arc not well implemented a 
implemented with delays, 

Bank technical mperts and htmtdonat 
d rolving TA 
implen I. 

di in r 
problems 

Anna 1, cell "from Campanents to Output! -' 
L a d c o f c o u n ~ f u n d !  Availabilii of FEDEI ftnds will be 

rmde a condition of the participtq 
agreement. 
Promotion programs and customer 
satisfaction survey will be cam*d 
Qualified international f m  with 
experience on design and operation of 
wind projects will be contracted. 
Bank technical experts and international 
consultants will assist in solving TA 
implementation problems. 

nce by thc 

m A. rnaaequate aeslgn tor me wns pr~ot suo-pr 

All supported TA for barrier removal, training 
program, and strengthen the national power sector 
are not well implemented or implemented with 
delay. 
Poor performance of the PCU and PIU. I Bank will review institutional 

arrangements and adequate selection of 
I I consultants. 

Overall Risk Rating I M I 
Risk Rating - H (High Risk), S (Substantial Risk), M (Modest Risk), N (Negligible or  Low Risk) 

3. Possible Controversial Aspects: 

At this stage, no controversial aspects are foreseen. 



G: Main Loan Conditions 

Agreements to be reached during n8gotiations: 

particula PCUtobc n accordance wit1 
the Bank; 
TOR for the consultant roster, 
rOR for the studies to be carried'oi 
TOR for the studies to be carried out on renewable el.,.,, 
TOR for the WHS pilot subproject 
Dates to complete the execution of ~ g e  view! in the 
conclusion and recommendations of such S~LIUIG, d d  to provide to the Bank a ~ l a n  of 
action, satisfactory to the GOA and the Bank, to implement such recol 5 

Annex 2, Table 2.4); 
Final draft of a model bidding document for selecting concessionaires 
:inal draft of a model concession contract for dispersed rural markets; 
Jse of Bank's procurement guidelines in the case of existing conctssi 
3ligibility criteria for the proposed participating provinces (see Annex A, DWA ,, 
Terms and conditions of the subsidiary agreement to be signe :n the SE, the CN 
the eligible .PG, which would include: 
a) conditions to transfer the Bank and GEF funds; 
b) setting up of the PIU, 
c) conditions for the participation for existing and I 

d) accepting support from the PCU to prepare, supervise. and monitor the sub-project; 
:) facilitating the executing of market studies; 
) agreement to set up tariff level and structure in a 

agreed with the SE and the Bank, 
g) securing the allocation of FEDEI funds to the pmjact; 
h) Compliance with environmental safeguards. 
performance indicators to be utilized for project monitoring; 
proper implementation timetable; 
submission of audit report (on project accounf and Bank and GEF special account, and SOE 
of the Bank and GEF) no later than 6 months after the end of the fiscal ytar, 
submission of quarterly project progress reports, incl rt and 
a report for each participating province; 
training program for the PG and PRA stafT. 

rly, staff ing and r i )  accept able to c set up i 

s; 
studies, 1 s with thc - - e Bank - - o 

tions (sec 

I 

onaires; 
-9 n..- 

E and 

w with ts uiff metl 

luding ar 

- 

ss Condr 

he' PCU is set up and functioning; 
Igreement between the SE and the procurement agent signed; 
inal model bidding document and concession contract for the selection of new 

concessionaires are acceptable to the Bank; 
final standards bidding document for the procurement of goods to be installed by existing 
concessionaires acceptable to the Bank. 
Financial management system for the project is set up by the GOA. 

/9 
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Conditions o/disbursement for each participating provimfi~! 

for receiving consultant services hk. PCU: 
a) market study agreement satisfactory to the Bank, and 
b) a PIU has been set up satisfactory to the Bank; 
for financing goods and services after concession agreemen1 
a) sartici~ation ameement signed by the concessionaire the PG and CFE, by wnlcn the 

out the project following conditions accqtable to the Bank. 
b nt has bem signed by the PG with a concessionaire. 

2. Other [classia according to covena used in ti 

H. Readiness for Implementation 
m] The engineering design docvents for the first year's activities are complete d~ * 
the sCert of project implementation. [ ] Not applicable. 
[ ] The procurement documents for the first year's activities am complete and madv for the start 
of project implementation. (Not applicable. It is a condition of effectiveness). 

The Roject Implementation Plan has been appraised and found to be realisti 
satisfkctory quality. 
[ ] The following items are lacking anr d are .dis 

I' 

cussed u 

I. Compliance with Bank Policies 
[x] This project complies with all applicable Bank pc 
[ ] [The following exceptions to Bank policies are re 

complies with all other applicable Bank mlicies.' 

nder loar n conditi ons (Sec  on G): 

I: The pl 

- 
Ricardo Klockner Danny Leipziger 
Task Team Leader Sector ,Management Director Country Management Director . 
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design. 
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commitment to incressc 
privatesector 
participation, 
ProvincialmarIwt 
studies provide good 
estimate of WrP and 
size of the market 
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award concessions 
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service installations. 
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1. Support strategic studies to 
strengihen the national 
power sector reform. 
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lion . . 
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wu1e 
( 

million 

mains 
m. 

Critical Assumptions 

I. I Satisfactory tramfa of 
rural electricity service 
responsibility to the 
privatesator. 

I 2  Sufficient number of 
qualified companies bi 

Monitoring and 
Evaluation 

a Bank supervision 
rePo*- 
~ ~ r e p o r t S b y  
SE 

a PRAannual 
reports- 

- 
Namtive Summary 

Project Outpub 

1. New mcessianaires sign 
concession contracts with 
the PG and existing 
concusionains sign 
project implementation 

Key Ptrformrnce Indf--'--- 

1.1 5 concession contracts to 
provide RES in dispersed rural 
areas signed by 2000. 

1.2 10 project implementation 
agreements signed by 200 1 ; 

2.1 By 2000, about 1 1,000 SHS, 
Concessionaire r tendend concessior 
annual reporb. dequate promotion 01 
Mid-tmn review. ES and standards and 

agreements with the PG. 
2. Promotion, installation and 

operation of reducedcost 

1,800 PV systems for public 
zrs installed and operational. 
2004, about 100,000 SHS 

RES by private sear- 
conassions. 

3. Installation and 
commercial operation or 
WHS. 
Strengthened *latory 
function and capability of 
PGs. 

5. Privatesector participation 
is exparided in the national 
Power 9'- 

Profa Gzi7 

I. Eiecmcny gmeraung 
equipment for m l  
markets. 

2. Two (2) pilot subprojects 
based on WHS. 

3. Capacity Building 
Program. 

4. Project administration. 
5. Front and fee 

ccrtificatim proctdure 
am in place. 

3.1 Satisfkto~~ imtaMo 
and operation of WHS 
and well accepted WH 
by the customen 

4.1 PRAspdonn reguhl 
functions for RES 
satisfhctorily 

5.1 TA for strengthening 1 
national pa ti 
implementr i 
time. 

- 
1.1 Amrapmy OL- 

h d n  
1.2 Acceptaaa dRES b! 

customen 
2 1 Adequate dcs*@t of th 

WHS pilot subgrojec 
3.1 All supporting TA f o ~  

barrier removal, train 
program, and m g e  
the national sector 
implemented well am 
time 

4.1 Satisfactory perfom 
of the PCU and PIUs 

installed and 2800 PV systems iwey on 
for public centers installed and msumer 
operational ntisfbction with 

2.3 By 2004, about I 1 MW installct~ 
inRFS. 

3.1 By 2000, pilot individual WHS 
successfully proven. 

3 2  Consumer satisfaction with 
WHSs. 

4.1 By 2004, regulation of d i e d  
nual market has become a 
routine hction of PRA. 

5.1 TA completed by 2001 and 

,% n*a* 

implemented accordii~ 

lapub of IBRD and GEF 
according to schc ' ' 

Bank GEF 
U S  

40.1 Q A  

0.0 

2.8 

1.4 . 

r , ~ r n p c w m t m  
w"- 

a Progress repom by 
SE. 
Conassia 
annual rq 

a Mid-tmn nv~ew. 



Project Appraisal Document 
Argentina - Renewable Energy in Rural Market 

Page 23 
Annex la 

Key M o m a n e e  Indicators 

Objec 

Number o 

~ h o u s k d  
Million to1 

~oeament' 

A, B, 

A, B,1 

A, B, C,D 

A, B, D 

A, 8, 

barriers to sc 

- 
ctive I 'crformrna Indicators 

1. . Promote private sector a privrtioec 
investment in power sys 

2. Promote (he adoption of GWh gcnmted fiom PV systems 
Renewable energy by liten of lnrosne pw&d mi& 
removing barrien and ns of C02 emission avoided 
reducing implementatio~ 

A: Bank supenision report; B: Qu~utcrly h j c c ~  Royffl Report; ~~~cpm;D:PRAAmoJngat;EBaL'#Dbknen# 
To be measured and monitored each year, 

COSLS 

3. Provide rural off grid energy 
services in a sustainable 
manner through the private 
sector using RES 

4. Commercial operation of 
WtIS 

5. Strengthen the provincial 
regulatory function 

6. Capacity building program 
aimed to removing the 

2.00; 
I 

10 

125 

5 
5 

69.00 

10 
10 

- -- - 

rural market smad by m v  a m c c s s ' ~  
rural market served by cxbtlng conassiondrc 
Number of SHS installed 
lnstallrtion mts of SHS per Wp 
OkM cast per Wp 
Tariff level per province 
2 pilot WHS projects suceedully ~IWUI 

Regulation on RES e n d  by W 
Training Courses ' 

Technical Asistmce - Detailed markel shtdy 

far End 
1999 2001 

- 

w 
- 

7 
0 

- - 
1 5 
1 5 

IJ M.m 

I ioption of R a Completed 
= Implemented 
Standards and eertlfiation for phalbcroltdcr q 
3 Completed 
a Implemented 
design r promotion r 
a Completed 

Shtlmpltmcntrtkn 

-q.b 

Feasibility studies for centralized r a m d l e  8ptmS 
a Completed 
Preparation of d a a b a e  to impnm the JI 
infonnrtion 
* Completed 
a Implemented 

I Pnprntionofdrtllbacaanpms(bcrrbd- 
information 
a Completed 

06nQ11)O 

- 
0 

- 

-. 
-. 
-. 

6 
4 

03131199 
(W30199 

n n l m  
om0199 

* ~ b  

----.-. 

m l m I  
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Detailed Project Description 

The Project would cof $ricity sl y private concessionaires to the 
dispersed rural market for l ight~n~ ano wmmurlications. A 11- will be implemented in 10 
provinces, after signing a subsidiary agreement with the SE. These provinces have reformed the 
power sector and most of them have privatized their concentrated electricity market (set 
Attachment 1). 

ver the I ervice b. 
VL- -. 

lumber of customers and equipme 
~~n~l=rnentation based on detailed market studie! 

Ice will 1 w define d during project 
---- r--. 

Proja ment for Rural Markeb ct Comp 

nt l.A - Equip1 
3taI  cost of .the a 

ment tt 
omponer 

Installation of about 55,300 solar home systems (SHS) in individual households in the 
provincial nual market, according to the breakdown detailed in Table 2.1. The 
installation of these esuipmmt will not require justification by a least cost study. 

Table 2.1 Installation of SH! 
Cost in USS million 

lumber of Units 
46,200 

. 12,100 
5531 

cost esti 
51. 
30, 

Tspc 
PVSO wp to 100 wp  
PVlSO Wp to 400 WF 1 Total 

mate 
,1 
,I 

9 Installanon or ~ccenmnea energy supply for tne provrsion of e~ecmcny to =ut 3,100 
household living in small communities (15-50 households each). This equipment may 
include mini-hydro plants, wind turbines, diesel plants, or hybrid plants (dieselhind, 
diesel/solar, or soladwind). The total cost is estimated at USS2.8 million. The 
concessionaire castcost 
solution. 

should ( rate to th le PG thc at the all I is the 11 

) Installation of about 2,000 decentralized electricity supply systems in provincial public 
m i c e  institutions (public schools, medical centers, police stations, public agencies). 
The cost is estimated at USS10.6 million. The concessionaire should demonstrate to the 
.Bank that the alternative selected is the least cost solutio 

.eject Component 1.B - Equipment to be installed by new co~eessionarru - USS779 
million (tc of the component) ~ ta l  cost 

ion of a' a) Installat bout 46,600 solar home ~ ~ . S L C ~ I S  {SHS) in individual ~~uuseholds in the 
provincial rural market, according to the breakdown detailed in Table 2.2. 

' All figures include physical and price contingencies 
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Table 2 3  Installation of SHS 
Cost in USS million 

TYP Number of Units Cost estimate 
PVSO Wpto lo0 Wp 3 8,6Cn 43.2 
PVlSOWp to 400 WF 8,0( 27.4 
Total 46,6( 70.6 

b) installation of decentralized energy supply for the provision of electricity to about 2,800 
household living in small communities (15-50 households each). This equipment may 

. 

include mini-hydro plants, wind turbines, diesel plants, or hybrid plants (dieseVwind, 
dieseltsolar, or solarlwind). Total cost is estimated at USS.6 million. The concessionaire 
should demonstrate to the PG that the alternative selected is the least cost solution. 

c) Installation of about 900 decentralized electricity supply systems in provincial public 
service institutions (public schools, medical centers, police stations, public agencies). 
The. co! million. . The concessionaire shou nst~ate to the 
Bank ti d is the least cost solution 

st is stir 
rat the a1 

Project Component 2 - ' h o  
USS0.6 million 

msed on Wind Home. System (WHS) - 
lstallation and operation of WHS Units (SOWp each) in two rural communities of no more n, 
]at 100 household each. The sub-projects will be implemented by consultants/supplim 
nder turnkey contracts comprising site selection, engineering services, supply and 

installation of the equipment in the households and related operational services, with 
cooperation by the concessionaires, if any, in the selected provinces. 'Ibis pilot sub-pqject is ' 
cxpccbd to demonstrate the wmmeicial viability and long-nm economic potential of wind 

m e  systems, consisting of small turbines fot individual homes in Argentina, and to catalyze . 
lture development by private investors. The WHS pilot subproject will be located in the 
rovinces of Santa Cruz and Rio Negro, where t h m  am sufficient proven wind resources. 

h e  'exact location i f  the pilot subprojects will be decided during project implementatioa 
.TOR were agreed during appraisal and are included in the project file. 

ponent 3 

--A =- -a -  

city Buf 

- ---_ 
lding - USS6.6 a million 

-._A- - _ _ 
I nis cornponenr lncluacs rwo rypes of technical asslsurncc (TA) and a training program. as 
follows: 

a) TA to assist the GOA to strengthen the reform of the power sector. The scope of this TA was 
agreed during appraisal, and it is included in attachement 2. Final TORS should be agreed 
before December 3 1, 1998. 
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Ih- +^llowmg table snows tne cost estlrnate of the TA for me BE: 

ost Estim 

ition in transmission and dir 
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rA to assist the GOA in building an institutional .capaDlIlKy ror tne promotion and 
dissemination of RES technology and, swifically, SHS systems. TORS were agreed during 
appraisal and are described in the PIP filed in the Project File. This TA includes the following 
activities: 

e TA (thc ss) 

-.Cp.- 

Promo 

ana w 

shdia 

-. 
Study to increas 
activities -. 
maration of a catalog of hydro projects 
Revision of policy on Efficient Usc -. 
Setting up a national strategy on re -. 
Study on export energy option 
Environmental assessment of the energy sector and defmition 
of a strategy for the power sector 
Panel of International experts on regulation 

w. The a 

19Q 99 
48 

50 
- 00 

28 
75 I 

91 

-0 Detailea m a r ~ r  s r ~ ~ r u r e  s m r c - .  - --- -1bjective and define 
market structure to be given in concession. Scope or tne - 1 .~ :  (11 cany out a market 
study; (ii) carry out surveys,on willingness to pay for the electric service; (iii) set the . 

tariff scheme based on the methodology agreed with the Bank; (iv) carry out an economic 
- - 3  - _  mmercial evaluation study; and (v) assess market r"-- 

Tim 
400 

200 
200 
150 
750 
150 

200 
2,150 -42 

2001 
194 

75 
100 

395 
75 

59 
898 

of this 'I .. 

2002 
58 

75 

127 

260 

l the 

Yonjbrpi mr, cony JZation 
pmcedwes. -lm objective of this TA is to create an ongoing, local system to establish Pv 
system perfonname standards and dWon prdcedures that msun the efficient, reliable 
. b d  rational development of solarphofowltaic home systems in Argentina While the 

'itation and certification requirements would be to global standards, they would be 
stered by the designated in-country administrative organization, which would 
ste on a global and regional basis with other country and regional member 

nmnn;tations. 

'public e . . t campai ves of th .. &I. The 1s ~n are to: i) define 
the infonnat~onal, eaucational ana promotional neeas or me project; ii) design specific 
promotional programs for the national and provincial levels; iii) prepare the necessary 
educational and training materials; and iv) execute the programs. These activities will be 
performed primarily by consultants, PRA and concessionaire staff, and managed at the 
national level by the PCU. 

Feasibiliry studies for centralizea renewaore sysrems. I ne objectives of this TA are to: i) 
develop a methodology for analyzing technical and economic feasibility and relative 
merits of various small-power systems for rural communities/semi-dispersed population; 

. ii) to apply the methodology and perform feasibility studies for approximately 10 sites 
which would include estimated cost-effectiveness of various power systems alternatives, 
system designs and specifications, revenue projections, subsidy requirements if any, and 
estimated power consumption; iii) to develop local small-scale power system 
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engineering, site evaluation, project design, environmental assessment (if required), and ? 
equipment selection capabilities in the private sector. 

-.- 
DC 
con 
cnn 

Stu@ to review how the available DC appliances in the market match with SHS 
requirements. This T A  will help address the perceived problem which result.. fiommany 
non-electrified dispersed area households in Argentina expressing a prcfmnce for grid or 
diesel electricity due to wider availability of AC appliances and lack of understanding of 
the capability of PV systems. The TA will specifically help to assess the cumnt 
m-ilability of DC appliances and determine the requirements to ensun that appropriate 

appliances will be available in rural areas once SHSs and other RES are in place. The 
sultants will review the types of high efficiency DC appliances already available 
rmcrcially in international markets, match types of appliances with SHS capacity, and 

ptions for marketing these appliances in di nmend o rural are 

.. . - ,-&ase to unprove the solar resource i~o-on Tne ODjCCtfVC rs to ~e1ecUVely 
assess and characterize Argentina's solar resources, and -en local capacity to 
perform sophisticated solar resource assessments. The resource assessment will focu~ 
-- 4Ltee factors: i) Improve quality and spatial resolution of solar resource 

mmmts; iii Perform specific studies to better um existing data and 
men& which have been performed, and iii) adapt and infonnation 

Lscr&fited by this sub-compomnt to a format i m m e d i i ~ ~  ~ l ~ v a n t  to and useful for the 
private sector. 

11 be proc 
and infia 

the data 
.I-. - a m *  

- Dcltabave to imprwe wind resotace infirmation The objective is to selectively assess and 
characterize Argentina's key wind resource regimes, and strengthen local capacity to ? 

perform sophisticated wind resome assessments. 'A wind energy atlas of the selected 
regimes will be created using advanced Geographic Mbnnation Systems so- and 
specialized computer techniques for mapping the d i i m  of those mourccs. The output 
of this work will assist the cumnt project for nxal elcctrifidan, and inform lerga scale 
application of rural and centralized wind power investments in the Wum. Training end 
equipment wil a to t h e  3thccxisting 
~~ capacity oing win 

~ntributc 
a for ongc 

: o b j d v  
d power ; 

es and tc 
aSStSSme 

The ob 
icipants t 
.---- --A 

W o n t P ~ j b P d i s p e ? s e d d  jectives of this TA m: i )  to 
enhance the quality and numh o the concession proass through a 
series of workshops and related IUU-UOU GXG-~G lrcrivities at the initial stage of the 
process, and at certain stages of the implementation process, enable a mcaningfbl dialogue 
and exchange of experience among private sector concessionaires in the different provinces 
and the GOA on the progress of implementation. This activity will include a series of 
workshops directed at prospective and existing cbnccssionaires for dispersed areas. It wilt 
also include consultant services to help design the workshops, identify participants and, if 
necessary, facilitate the conduct of the workshops themselves. The number, location, and 
specific content of each workshop will be elaborated later 
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mce of consultants, and 
~ging views with the 

- -- ~ c f C o s t ~ o f  on Renews ble Energy (USS Thousand) 

n of the a 
ltation 01 
L, -a,, 

above in 
itions of .- &L- Am< 

The ( 
the i~ 
n--t 

2003 

37 

mecutio~ itudies dl I a) and b), with tl 
mplmer r the recc 'such studies afte 
; should UG ~um*ltted no r a k c r  - ulc uates specified be10 

Total - 
600 
300 

750 
400 

2001 

85 
7 1 

2000 
100 
78 

169 
152 

he assist 
r exchan 

2002 

70 
38 

1999 
300 
144 

269 
139 

Subject 
Detailed market structure studies 
Standards and certification for photovoltaics systems, 

30 
34 
5 1 

44 
315 

127 
122 
90 

161 
999 

Database to improve the solar resource infonnation 
Database to improve wind resource information 
Study to miew how the available DC appliances 

22 
20 

1998 
200 
78 

iy not 1.1 

200 
250 
200 

44 22 700 
152 59 3,400 

43 
94 
59 

407 
1455 

components and installation procedure 
Promotion and public education campaign 20 
Feasibility studies for centralized renewable systemr 

11e of the t 
I 

DCICI U ~ ~ ~ I U I I U ~  Technical bswuu~ Im~1emtntat10n of 
completed not Inter Stuc ttr than 

than . 
on National Power Sector Reform 
ly to increase competition in transmis! ~n June 30,2001 ptcmber, 2001 
rities 
d o n  of a catalog of hydro projects December31, - - - -  - -arch 31,2000 

pion and 4 

Revision of policy on Efficient Use of Energy 
Setting up a national stmtqp on renewable energy technology 
Study on mport energy options 
Environmental assessment of th ion 
of a stmtcgy for the power sect01 
Panel of International experts on regulation 

- 
stud 

fication 
. . 

,n Renewable Energy 

lrcu murncr suucrur~ studies . . --P q u m  - ... onths after 
completion - 

Stanc nd certi for photovoltaic ms, March 3 1, 1999 June 30,199! 
components and installation procedures - 

lotion and public education campaign NA NA - 
l renewab :n required 3 months aftc 

compIetion - 
uarabase to improve the solar resource information March 3 1,20a' 
Database to improve wind resource information March 31,20 - 
Study to review how the available DC appliances i rket March 3 1,20 
--*-h with SHS reauirements 

December31,2000 
June 30,1999 
December 31,2001 
June 30,1999 

When require 

ibility stu~ 

March 31,2001 
September 30,1999 
March 31,2002' 
September 30,1999 

When required 

hies for c~ ~le system 

m the ma 

r disperse :d market concessic 
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c) A training program to strengthen the capability of the PRA of the 10 provinces -, 
participating in the project. This program aims at improving their knowledge of technical, 
economic, financial, and institutional aspects of SHS and other types of RES, so they can 
effectively assist the concessionaires ~eving their service provision goals. This 
training program would be organized I local si and short study tours to 
foreign countries as described below: 

8 in achi 
I througt eminars 

bo-to-threed@ intensive regional aainfng S~SSLOI administered by the PCU 
md designed by consultants. Each regional session will include regulators fiom 4-5 

provinces. InsbWom will be a mix of local and intcmational experts. Topics to be 
covered will include technical aspects (c.g., sizing of SHS), economic and financial 
analysis (e.g, economic comparison of centralized vs. individual systems), and 
lnderstmding international standards and certification practices. The first provincial 
vorjcshops will be developed and executed within the first 6 months after project 

e&ctiveness; and 
ii) Shwt stu+ toters to neighboring and other countries where similar RES installatims and 

projects are being implemented. The tom will be m w l y  focused to technologies and 
systems being used in Argentina Participants will be selected regionally and upon retum 
will disseminate their expericim b other regulators in fonnal seminars b be organized 
by the PCU. Study fours abroad will be held on stagged basis over a period of two 
yeaft, with at least om regulator in each province participating. 

The fo Table sh lows the cost estimate of: the Tmir ling program: . 

tct Adn ion - Uf 
Total 

215 
120 
445 
220 

1.000 

1Tnn 1 999 2000 
90 75 
60 60 

159 127 
50 120 50 

I 50 429 3 12 

wices. 
I arc incl 

2001 
50 

159 

209 

This component includes a TA for project implementation s 
during appraisal and will be confirmed during negotiations, and 

The TORS wm agreed 
uded in the project file. 

a project 
, and st 

a) The PCU. The PCU will ba responsible for the general coordinatil 
includes a detailed description of its stafing (management, mc 
functions). 

. The PIP 
  per vision 

:onsuItant Roster. A roster of consultant experts, in cornrnerr;lur, ~nsqitutiona!, 
environmental and renewable energy technology will be available to assist thePGs and PRAs 
during project im ation. The consultants roster will be hired by the PCU, and it will 
provide wnsultan es to PCU, PGs and PRA on request, specifically in preparing the 
provincial s u b - p r q r ; ~ ~  lor private sector participation, including market evaluation, bidding 
process for dispersed concessions, tariff and subsidy calculation, concession contract, and 
other subjects. The number of consultants will be decided during project implementation. 

plement 
~t servicc 
-:--A- P- 

C) The provincial PIU. The PRA in each of the participating provinces will be in charge of project 
4 

preparation, coordination, and supervision. The PIU will be composed of a provincial 
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coordinator, financed by the Bank loan and the GEF p t ,  and provincial government staff fiom 
other PIU. The cost of the PIU includes fees and travel expenses of the project coordinator. 

d) Procurement Agent. A procurement agent would be contracted to manage the hiring and 
paying of consultants, to reduce delays associated with procurement. This arrangement has 
worked relatively successfully in .other countries, in most cases using UNDP as a 
~rocurement agent. The cost of procurement services has 1 t about 4 percent 
~f the amount of the capacity building component cost. 

m n  esti mated a1 

Table 2.7: Cost Estimate of the TA for Project administration (USS 'I 
- 

PCU 
Consultant Roster 
Provincial PIU 
Procurement Agent 

Total 

1999 
84 1 
149 
907 
80 

1,977 

1998 
360 
149 
110 
50 

669 

2000 
81 1 
104 
633 
20 

1,548 

2001 
418 
74 

550 

1,042 

.-A- 
3,000 

550 
3,300 

150 

7,000 

2002 
285 
74 

550 

2003 
285 

550 

909 ""' 
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w n m u  cme. ., 
In order to ensure full compatibility with project's objective in the provir r essential that the 
eligibility criteria be fully accept4 by all provincial institutions to be ~nvo~ved in subproject 
implementation. These basic criteria are: 

The PG should have put in place a new electricity regulatory fiamcwork for the provinckl 
power sector, allowing private sector participation in operation activities; 

- 
- 'I 

sprcyrc- 

Part A: Rovince~ with an existing Coneusion 

The PG sho111d be willing do: 
' sign a participation Agreement with the SE and the CFE acceptable to the Bank, by which the 
PG and the CFE accepts the conditions stated in the Bank Loan and GEF Grant agreements; 
sign a concession Agreement I with the existing concessionaire of the concentrated market, 
by which the latter agrees to implement the p m j e  

0' revise the concussion contract, in order to adapt the tariff struchvi and level. b the 
methodology stated in the Bank loan and GEF grant agreement; 

' allow the concessionaire to buy the generating equipment according to the Bank's 
procurement guidelines. 
amend the conassion contract, in case the canassionaim does not accept fd participate in the 
project, in order to allow the participation of a new concessionaire in the provision of e l d c i t y  
to the dispersed rural market. 

BOX 3: 
Spec~jii Meria:  
Part B: Provinces with new Concessions . 
The PC should be willing to: 

sign a participation Agreement with the SE and the CFE acceptable to the Bank, by which the PG and 
the CFE accepts the conditions stated in the Bank Loan and GEF Grant agreements; 
award the concession of the mral market using the conditions stated in the model bidding documents 
and concession contract proposed by the PCU; 
accept the tariff structure and level to the methodology stated in the Bank loan and GEF grant 
agreement; 
Sign a concession Agreement I1 with a new concessionaire by which the latter agrees to implemeq 
the project. 

I 
allow the concessionaire to buy the required equipment following its own procurement rules. 
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t by the 

: PG. 

Box 4 

Main 

The PG and the CFE sl 

(a) The PG a- 10: 

ct a implementation unit ( 
stablish a regulatory fia provisi~ 
1arket; 

sign a a concession Agreement with the concessionaire, 
carry out the project under terns and conditions satisfactory to the B 
cany out a dissemination and educational p r o m  among the rural customer 
instruct the PRA r lnce witt >f the co 
concessionaire, an ication p 

(b) The CFE agrees to: 
w he initial 

ul in the .I 

cipation 

ons to bc nt . 

ent with the SE, I lould sig 

.~ . 

by whicl 

I to the for the 

ank. 

to verify complia 
but certif 

- 
visions c 
:s. 

project t ids to thi 

Conditiom to be cdrnVu- "7 me ~ ~ n - r u n r  

uion agreement with the nt, by .which the a M a g r a S t O  
ncnt the miect including environmental d e p d s , i b   dance with the 

3EF Grant agrec~ 1 . Sign I 

irn~len 
ions statc ,an and ( mcnts. 
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- 
CTED PARTmPATm3 PROMH - 

- 

Santiago del 
F-~.v- 

- 

--ICY) 

I PS 1.18 

Regulatoy Fmmwork of t)w CM 

PLM966of1992prUallycompses 
with the NEL Tariff bvel is high and 
its strudure is not in l i i  with the 
costs. In 1998, the tariff kvel will be 
reviewed. 

PL #6054 dated Y2YW Is consistent 
with NC' 

Str(urdtlwParrrUllli(y 

EM.SAL:lOO%~hAllmhlse. 
Consortkn W(EL 6Unidn Femwr 

EDESE- Prkrlhed h J M .  
m HOU8tOn U(tht (IF' 

Immsbnmt 

5.9 

R @ - Y F w  RhnllnClon c lmtomd 
DRM 

EMSALbemWedbpcovide 
ebcbkfty rsrvics to the DRM. 

R 3.161 

eS: 238 

EDESE b entilbd b povide 
~ ~ t 0 I h 0 ~ ~ ~ .  

R: 25,OO 
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Estimated project Cost 

Project Component Foreign 
Local Total 

USS Minion 

1. Electricity generating Equipment for Rural 38.8 99.8 W8.6 
markets 
1 .A Equipment to be installed by an existing 213 54.6 75s 
concessionaire 

a) SHS in individual houses 18.0 46.4 m.4 
b) RES in collective villages 0.6 1 .S 2 1  
c) RES public service agencies 2.6 . 6.7 93 

1 .B Equipment to be installed by new 17.6 45.2 62.8 
concessionaires 

a) SHS in individual houses 15.8 40.7 56.5 
b) RES in collective villages 0.6 1 .S 2 0  
c) RES public service agencies 1.2 3.0 4.2 

2. Two (2) pilot sub-proje!cts based on WHS 0 2  0.4 0.6 

3. Capacity Building 3.9 2.7 6.6 
a) For the power sector 0.7 1.5 2.2 
b) For developing RES 2.3 1.1 3.4 
c) Training 0.9 0.1 1.0 

4. Project Administration 6.6 0.4 7.0 
a) PCU 3 .O 0.0 3.0 
b) Consultant Roster 0.2 0.4 0.6 
c) PIU 3.3 0.0 3.3 
d) Procurement Agency 0.1 0.0 0.1 

5. Front end fee 0.5 0.5 
Total Baseline Cost 49.5 103.8 1533 

Physical Contingencies 5.2 15.0 20.2 
Price Contingencies 3.8 9.9 13.7 

Total Project Cost 58.5 128.7 187.2 
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Economic Benefit Summary 

1. The rural market of the project is composed of rural consumers anc institutions of 
'10 participating provinces. Each province represents a market to be privatrzea. Oata fiom 
market surveys in five representative provinces are used to determine costs and benefit. in 
provinces. Costs and benefits account for differences in the geographic and s o c i ~ n o m i  
characteristics of the 10 provinces that are reflected in different levels of solar radiation (impact 
on SHS costs), number and dispersion of rural consumers (impact on operating and maintenance 
costs), number of rural public services, and income of rural consumers (impact on the size of 
SHS, on the level of subsidies, and on willingness to pay for the service). The net bendit of the 
10 provinces are aggregated to derive the Economic Internal Rate of Return (EIRR) and Net 
Pnsent Value (NPV) of the project. The NPV is calculated with an annual discount rate of 10 
pe- 

3 public *. . - 
the I0 
ic 

The EIRR anc Fthe indi vidual p~ and tota 1 project in Tabla arc sum 

Results Summa ry Table 4.1 Ecc 

, ~- 
Provinces 

~ o t a l  EIRR - 
Economic 

mber of (%I NPV 
stomers with without (000's US$) 

GEF -3th GEF 
t5,004 10.1 7.1 64 
3,887 10.8 8.4 561 

I 19,500 "3 11. 2,970 

(000's US$) 
without GEF 

-2,173 
-1.21 1 customers 

jag0 del 
ones 

Formosa 
San Luis (*) t- 
Rio F-- 2,574 13.1 10.6 372 

2,176 14.0 11.4 278 
2,320 . -4.- 

12.7 10.5 254 
12.5 10.0 216 
12.0 9.6 7,276 

,e markets in the financial analysis. 

Men 
Juju! 
La Rioja 
Total Proiect 
- - 
I (+) were Provinces markcc 

icipation 
fie EIRl ..\. n 

The EIRR of the project with GEF parti is about 12.0 percent yielding a NPV of 
mic benefits of about US$7.28 million. 1 R and NPV amounts vary by province 

xrom a low 10.1 percent EIRR (almost zero NPb) in aantiago del Estero, to a high 14.3 percent 
EIRR (USS2.97 million NPV) in Corrientes. The EIRR of the project without GEF participation 
drops to 9.6 and yields a negative NPV of economic benefits of about US$1.78 million. Santiago 
-'-I =?tero and Misiones are the provinces most affected by removing GEF participation. 

GEF participation makes the project economically feasibl 
UGI G J  

Conse 

Economic Analysis Approach 
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3. The basic approach is as follows. 

TechnoIogy choice. A set of RES technologies and conventional alternatives were defined fot 
project support. These include SHS of sizes 50,70,l00,150,200,250,300 and 400 Wp; as well 
as solar village systems, wind and small-hydro units, and conventional diesel units where RES arc 

. - -- 
uneconomic a I is adqr onomically required levels of utilization of the 
diesel system, 

Operating chmacteristics, capital and ( ~tput and environmental impact 
characteristics wen  defined by SE and y the WB. .Capital costs used for 
- - -- ~ m i c  analysis consist of CIF cost of SHS d c ~ ~ v c r w  w Argentina, plus local transport and . 

lation. These costs exclu ms dutie: instal 

! COS@, e 
dandagl 
-I..--- J 

s and val 

,A &- -- rruvince Characteristics. The PwJ-C is d e s i g n ~  LV m-11 4" ~VVI I IWS consisting of a total of  
101,869 individual customers plus 5,949 collective systems and 2,862 public systems. These 
provinces fill into 5 distinct s o c i m n o m i c  and geographic ngions. These characteristics affect 
the project in a number of very important ways, including their impact on household income and 
ability to pay for new SHS's, dispersion of population and cost 0 y of electricity smices, 
and solar insolation and the output achieved by given systems. 'I ;ions are described in 
Table 4.2 below. 

- - - -  . . 
' .I settlements, scarce water I&&. id Rioja, & Luis y k o  ~ e g m  & m this region. 

I Eastern region with uniaue geography including forests and distinct economic activity 

Table 4.2 Sodo Economic Cbarncteristi& of Regioar 
I ~~graphidSocio  

Econon 
Catego 

. . . . . . .  : . . . :  . 
-.- ..; ~oroebti,,~,:.;;,,, . . .  .._. ,. . . ..... . ,,.c,; . -.: . .:' . ..., ;. .. ..=; :;:'.' ._ . :.._ . . . .  . ... . ...&...:. 2 ~ r t :  - -  ..... .#:;..*:it: !.I.;% ,:.. . . . .  ., . . . .  3::-:>.a,... .: ...... . . .  . . . . .  . . . . . . .  . .  . . . . .  ._ . . . . _  ."  

...... 

rresPampeanas- 

t 
.......... - 

I Western region characterized by irrigated agricultural and vineyard; other important I 

' Mesopotamia 

Norestd 

I 
- - 

( economic activity includes mining, peuol&m and tourism. h&d& is in this region. 1 

. . . .  . . . .  . . . ~ c ~ m ~ h ~ ~ c s  . . . .  .. . :: - , . 1-, 

et peneh 
that the 

. . . .  . I  .. - .  . . . . .  . . . . . . . . . . .  ... . . . . . . . . . .  ::: -. .,. : . .  . . : :  . . . . . . . . . . . . . . . . .  I I 
. . . . .  . .  . . .  . . /  . ' . . . . . . . . . . . . :  . . . . . . . .  . .  . . 

. . .  . . .  . . . _ :  , . 
7 :. . . . . . .  

. . -  
.: . . . . . . . .  :. 

Mixed economy-agricultud, cattle raising, lain& f m ,  tourism and indusby. 
Less developed nrral zones dependent m traditional agricultural -0my. Santiago 
del Esfero and Jujuy belong to thip region. !Santiago &l Ester0 contab the largest 
number of non-electrified households of nlatively high level of poverty (NBI, 
Neces1ANdcc B&tcas ImatLr/echm) 
Diverse geography-mountains. valleys, planes; with widely scattersd papulation 

- - -  
involving hbtropical aghcuitural, grain produ&on and cattle. C o r r i e n ~ i s i o n o  i d  
Entre Rios are in this region. 
Region has agricultural, and silvo-cultural-caale industry based economy, 
characterized by subtropical agriculture and forest exploitation. Region of count~y 
most recently populated. Highest level of povaty nationally (highest NBI). Formosa 
is in this region. 

ltudies ol 
:nces difl 

. .  

1 

' 

F RES's 
fer signii 

for each 
[icantly I 

provincc 
lot only 

Rimated 
)ut in ecc 

Markc ntion. S : were es by the SE. It should be 
noted 10 provi in size, t momic activity and 
geography. For this reason, it was necessary to estimate for each province either WTP or 
"current actual fuel cost" for benefit analysis purposes. A refinement in this analysis which was 
not feasible at this time would be to also adjust the sizes of respective SHSs for the differences in 
provincial solar radiation. /1 

Economic benefits. Benefits for RES's are based on the t ler benei ~ s e  of 
these systems. Two options are considered for estimating benenrs. 

i consun !it from r 
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r Current energy expenditures (i.e. current actual fuel cost) for lighting and social 
communication. h e y  are an estimate of the relaative value consumers actually place on 
energy services similar to those beinn orovided by traditional fuels prior to electrification by 
RES's. 
Willingna 
determined by fiela bUrVGyb In UIG ~IUVIIIC;CJ 

The fil 
WTP r 

rst optior 
. - .  

~tes. Fin 
nefit mei 

is to pay by the ca . :- .L- - 

t energy 
I& A- 

msumer : for differ rent size! 5 of SHS mate 

terns grc ater than 

n, cumn tures, was uniformly found to be higher than repor 
- - [see Table 4.5). l r  wrw udermined to be a truer measure of actual benefits and used - ,., 

baseline for economic analysis. The WTP option is subject to greater uncertainty simply c 
the difficulty in accurately measuring its value. Although WTP gives a somewhat distortc 
picture of benefit of electricity service, it does correctly represent the consumen"ability ar 
willingnessn to purchase this particular technological alternative at this time. Nonetheless WTP 
is a good indicator of potential market penetration for RES's and should be a major consideration 

* '  

in tariff setting. Using current energy expenditures as benefit measure results in a . 
underestimation of total benefits. They neglect other, more intangible benefits of RES such as 
consumer surplus, reduction in local pollution and most importantly, a much higher quality of 
lighting. Therefore, an adjustment in current energy expenditures, our primary measure of pmject 
benefit, was made for systems between 50-150 Wp consisting of a simple 15% increase in actual 
energy expenditure figures. While arbitrary, this amount is considered a conservative estimate of 
the additional benefd due to consumer surplus, and in any case is within the error range of the 
estima ally, acfi Y charges for svsl 1150Wpwerew 
the be wure. 

,--- 

. Environmental beneflts were not directly estimated but were assumed, following Bank and GEF 
practice, to be the "willingness to pay" of the international community for reduction in global 
CO2 emissions. In other words, environmental benefits are equal to the GEF contribution to the 
pject .  This is clearly a conservative estimate, as national willingness to pay for global 
reductions of C02 emissions is not included, nor are the benefits of n o d 0 2  grecnhousc 
Including those environmental benefits in the economic analysis raises the project ETRR frvm Z.W 
to 129 

A~&WUI mudel. The moucl WTW~ISW PI a -IF lramcmrlc to al~vw -~SIS u l  project 
investment flows and operating costs on a lifecycle basis for RES and other technologies,(SHSs, 
wind household systems, dieseVPV hybrids, and small hydro, as well as convmtional.diesel and 
other project expenditures). In the calculation of the EIRR and NPV, lifecyle costs less salvage 
value at the end of 15 year project cycle were netted against the project benefits. ( heets of 
calculations made with this economic model are available in the project file.) 

The data for the economic analysis of the project relies heavily on estimated consumer benefit 
information from GOA studies, consisting of WTP estimates and estimated actual energy 
expenditures. The base case utilizes estimated current actual monthly energy expenditure data for 
household lighting and social communication (e.g. radio, tape recorder, television) fiom the SE 
"5 Province Study" and other surveys conducted by SE as a basis for household benefit estimates. 
The estimated WTP are used for sensitivity analysis. The actual expenditures on fuel appear to 
be a better reflection of actual'consumer benefit for energy use for economic analysis, since these 
measure actual consumer expenditures. At the same time, for purposes of tariff and subsidy 

P policy, the WTP information is important because it attempts to determine the consumer 
valuation of this specific new source of energy, as well as the terms and conditions under which it 
will be offered. (See Anex 6, Financial Analysis Sunmary) 
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~sumptions and : 

. . . .., ,A case assumptions for the economic analysis in terms of numm of users, total 
kWp of system capacity by province, market share and distribution by category of customer is 
shown in Table 4.3 below. It assumes GEF participation. Additionally, Table 4.4 indicates the 

. estimated CIF cost of the SHS, and Table 4.5 relates the estimated market share of different sizes 
of SHS, WTP for SHS, current energy expenditures, and range of customer tatiff to the income 
of the provincial rural consumers. The environmental benefit is assumed equal to the GEF 
contributions to the project or $14.0 million. Benefits fiom RES electricity use are valued at 
actual current firel expenditurn increased by 15% for consumer surpluslhighcr quality of service 
(systems SOWp, 70Wp and 150 Wp) and for systems 200Wp and greater are set equal to the 
estimated full cost tariff (estimated by SE by province size). The project is assumed to induce 
additional future demand of 10°? of the average of the projects last two years installations. 
Future demand induced by the project is valued at the same level per system as discussed above, 
however costs are excluded since they an not project dependent A 10 percent discount rate is 

para2 above. in NPV c on. The and diic 

Table 4.4 Estimated CIF Cost of Sol e Systems (USS) 

I 

Cost 

SHS Size 
250Wp 
2.132 
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Table 4.5 Rural Income, Market Share, WTP, Current Energy Cost and Tariff Range 
h 

Income Class ' SHS Size Shareof Share of Willingness to Current Fuel Tariff Rmge 
(USShnonth) (Wp) customers customers in Pay (WTP) Expenditure (USS/month) 

surveyed income class (USYmonth) (USY month) 
28.5% 95% 103 12 

le Class (! 
- - 

Low: 150 
Medium-low: '150-250 
Medium-high: 300-400 
High: 400 
Source: SE Argulth, May 

Sensitivity Analysis C 

ions are ! The sen shown in r the follc owing T< able 4.6. 

!nsitivity Analysis Assum 

v anaole c n e e d  fiom base case: 
RES costs 
Future market induced (Base = 10%) 
Project market penetration 
Discount rate (Base = 10%) 
WTP (Base = cost + 15%) 

-20%, - 10% and +20% variatia 
0.0% and +20% level 
- 10% and + 10% Variation 
12%; and 14% 
Actual fbel cost and +25% 
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HES System Cost 
-20.w9 lERR 

NPV 
-10.0.9 ]ERR 

NPV 
10.0.h ]ERR 

I NPV 
I Fotorc Market Iadrccd 
I 0.009 ]ERR 

NPV 
I 20.0% ]ERR 

NPV 
Project Market Penetntioa 

-10.0e9 IERR 
NPV 

10.0% ]ERR 
NPV 

Dirooat Rate 
12.0% IERR 

NPV 
14.0% IERR 

I NPV 
Witboot CEQ 

I 
None IERR 

NPV 
I W T P = E x p d W r r  

IERR 
NPV 

WTP = Crmnt Frd Cmt 
+o?k IERR 

NPV 
+25.0% IERR 

NPV 
Base Cllse IERR 

(With NPV 

-, 

(S 
IS. 
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P Results of the Sensitivity AI 

7 The sensitivity analysis inmcarcs that the variables with the most impact on the EIRR of the 
project are RES cost (affecting the net benefit), discount rate (changing the opportunity cost of 
capital), and the WTP (affecting the benefits). Cost decreases of 10-20% for RES increase project 
ElRR by about 4 to 5% for each 10% decrease in system cost. EIRR decreases by 4% for an 
increase in cost of 10%. Also, by excluding induced demand for RES's after the end of the project, 
the EIRR decreases by about 3%. A 20% increase in induced demand (versus a 10% increase in 
the base case), increases EIRR by 2.5%. Improving or decreasing the market penetration of the 
project by 10% and -lo%, respectively, has little impact. Changing the discount rate !?om lo0? to 
12% and then to 14% (changes only the NPV), causes respective dccrenscs in NPV by USS73 
million and USS12.7 million. These are significant changes, given that the base case NPV is only 
USS7.29 millic 

Market Penetration or SHSs 

love. sho~ 

le low an 
dium-lo1 

~d mediu 
JV incoml 

un-low i~ 
e househ 

8. The Table 4.5 ab ~ N S  that for each size of SHS the household ng rn 
a variety of incomes, ana comsponding estimated WTand  cumnt actual expendims fc 

. . traditional energy. It shows the choice by income group of each size system, that is, as the 
percentage of each respective income group which choose each size system. By far the most likely 

. . systems to be chosen are those of 50 Wp, 70 Wp and 100 Wp. The table demonstrates that the 
majority of consumers of the 50 Wp system are likely to fall in th nwme 
groups, that 70 Wp systems are likely to be chosen largely by me olds, and 

, ---. 100 Wp systems largely by medium-high income groups. 

9. The above WTP tion can help to answer one of the more h questions in 
determining appropriate mars  for SHS's. That is, what price for SHS's wuuw pc both "fairn, in the 
sense of not too high, thmby pricing lower-income consumers out of tbe market, yet still be high 
enough to pay a substantial portion of SHS cost. Viewed another way, the WTP i n f m t i o n  can 
help to ddennine at what point higher prices would likely reduce the penetration for the diffaent 
sizes of solar systems, thereby 1 dl development r id objectives of 
the project. 

Comparison between RES an( 

+zed by 

d Conventional F'uels 

1ergy tec 10. RES are characte relatively higher capital cost than conven rhnology 
such as diesel electric power, but the technologies differ in their ability to utilize renewable energy 
resources which are site-specific an are usually low in cost. SHS, for example, deliver much higher 
quality light than traditional non-electric fuels such as kerosene, candles and LPG, and are 
significantly more reliable, convenient and cleaner than kerosene lamps. In general, RES have 
insignificant environmental impacts (with the exception of small-hydro) and do not produce 
greenhouse gases, contrast to fossil fuels. In cases where diesel generation is clearly the least cost 
solution, as in a high household density situation that is best served by a mini-grid, the project will 
support its use instead of RES. While extending the utility grid is another option for providing 
rural electricity, this option is usually constrained by the combination of high cost for grid 
construction and very low power consumption by customers. Given the low population density an - 
low power consumption in the areas covered by the project, grid extension is unlikely to be 
economically competitive with either isolated diesel for agglomerated rural populations nor SHS 
for more dispersed market areas under consideration by the project. 



Year 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 

13 
14 
15 

PV at 104 

Net Born 
meM Nc 11 Replace1 

Costs €b 08M C 

$0 
$3,591 

$17,208 
$31,246 
$38.908 

$82,459 

rABLE 4.8: ECONOMIC COST BENEFIT ANALYSLa tryurd h USS 

I, Coats 
L d h m  GEF 3ant 

Benefits lnduding M A  GEF xduding GEF 

- 

$1.08 s500 sm (sl.=) 
a.71: ~2,100 ~2,955 ($5.759) ($7.859) 

55,957 449 $1,500 $2100 $7,173 ($18.291) 
56.426 $39,408 384 $2,349 $2,700 $15.939 ($26,167) ::I :. 57.461 - -.762 $2.462 $3,200 $27,301 ($28.057) 

$47,28 S3,W S2,3oO $34,884 ($14,676) 
S23,40: 54.14 $300 $35,101 $1 1,398 
s17.m -31 SO $35,562 516,054 
S17,Xi $0 $36.324 $18,992 
Sl8,23 SO $37.085 $18.848 

SO Sl8,ts: $0 $37,847 $I! $19,054 
U) $17.92 SO s38,608 $a SM.W 
$0 $19,81! SO $39,369 $11 $19,551 

-- 

EOmfH 
Pub 

IERR 

'$26,168 
(S4.335) 

$170.176 

wable Sys 
1 

Ss 

53 54,M $40,131 $13.963 
83 54,81 340,892 $45,227 

$13 S19,62 W,PSI $137,453 

~.-  
I.? 
I *f 
I r 

-- --- ($1,775) 

- - - 9.6% - 



Projec 
Argen 

Page 45 
rnex 4a 

:t Appraisal Document 
ltina -Renewable Energy in Rura l Market 

rmr ~nvlrunmcnrrr nyprurr;h to Incremental Costs and Benefits 

2oals an 

1. EncW pelicy goals and r&- nr&Irici@. The. goals and policies of the Government of -na 
3OA) for the development of the energy sector arc: to continue the expansion of private sector 
articipation in the power business, to diversify the use of primary energy resources, to minimize 
cgative impacts of energy use on the environment and the society, and to make energy services 
vailable to the population at large. To reach these goals, the GOA is making every effort to 
~nsolidate the power sector reform in the country by: (i) strengthening the power sector 
:gulatory framework and institutions in the provinces; (ii) promoting more private investment in . 

le sector, and (iii) making rural electrification and deploy Y s'stems a 
cy and integral part of its rural development strategy. 

ment of 

L. d v t a t e  concdon sgslem The GOA's inttnaw prognun ror crccvlfication or  a~spcrsed areas is' 
ne where private onaires are expected to: . . 

,---. - iontinue the provlslon of electricity services to public service centers lulu qgJommted 
~mmunities already electrified with diesel and other systems. The high of doing so 
m m p d  to concentrated markets) will be offset with subsidies. 

er cost 

Provide new electricity supplies and services to designated public service .antm and 
agglomerated conimunities that are not currently electrified. The public service centers will be 
subsidized. Subsidy to households in agglomerated communities will depend on incame level. 

w ide  b iupply and services to dispersed individual households. The poorest 
: pen t  of the marncr w111 be entitled to subsidies. The GOA considers this as  equivalent to the ' . 

ravision of lifelin to low i~ Is in the grid mai ncome hc - m general, all other nor electrified pnvarc consumers would be provided  bas^^ o ~ ~ c i t y  suppw 
' 

and service at their cost. 

3. In the absence of specific measures to remove barriers ro rencwaule utilization, it is enpcctm that 
le mix of supply technologies would be weighted toward grid extension, diesel minigrid and 
and-alone diesels. Low load densities would render isolated areas uneconomic or.financially 
?viable to serve with conventional options, leading to a continued dependence on low quality 
aditional energy 

larket barriers to renewable. The three main barrit, =. 

I insufficient in re prival for investment in a 
concession system based on rtmewablt! energy. 'lhese lnclude lnformatlon on market size and 
characteristics, the costs of operation and mail of systems in dispersed and difficult 
terrain, adequacy of the proposed tariffs, potenti ulty in tariff collection, etc. 

In for PI 

itenance 
a1 diff~cl 
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b) need for substantial investment resources at the front end, due to the high capital costnow ? 

recurring cost nature of renewable energy investments. These capital resources are at risk 
. from the potential for consumer default or termination of service and these risks are partially 

mitigated through the consumer connection fee. 

c) market reception of a relatively new technology : will clients accept it? or, will clients be able 
and willing to pay for the system or service? In swveys, for example, many not electrified 
rural people expressed a preference for AC service or were not interested in SHS because it 
would reduce their chances of being selected for grid-connection in the future. The reasons 
on the consumer side include i technologies, 
and high initial costs of SHS. 

Glob 

5. m 

te infom I the ben efits oft he new 1 

. J a m  rcnromr srnucgy. Lack of informar~on on marnst cnuruuGrlaur;a, e l  costs of operation 
and others will be addressed by carrying out a number of market profile and demand studies and 
detailed analysis of typical cash flows in a concession in each of the provinces, and disseminating 
it among private investors. GEF grant financing for these studies, as well as the training of 
provincial regulators in the regulation of renewable operations, will be sought. It is understood 
that only inmen ta l  costs, i.e. costs over and above those required for conventional fuebbased 
concession systems, could be requested. 

, ,  6. The fkmt-cnd barrier will be addressed b ( a )  the IBRD loan and GOA countapart fimding; and 
. (b) financing the incremental cost of the renewable energy systems with the GEF for a limited 
time until unit costs decline with is market i -.. volume. 

I L - - - S  7. The risks related toconsumer acceptance will be &-- uy camulnawon of: (a) promotion and 
emonstration programs to educate nnal area dwellers an the benefits of the new technologies; 
nd (b) judicious application of GEF grants and GOA subsidy funds to reduce the high first costs . 

consumers of the new technologies; .and (c) judicious application of GOA subsidy. to 
. consumers to meeting the high recurrent maintc osb of systems in d i i  clreas, 

@icularly .in the early years when the Consumer b I1 small. 

8. ' Globat Envtronmenfal Ben* The GEF alternative will lead to the abatement of about 1.5 
million tons of C G  . The cost of the C& abatement by applying the GEF grant would be less 
than $8/ton1. These calculations by SEP will be refined during project appraisal. 

Alternative Mechanisms for Delivering Solar Home Systems 

: many i 
relative' 

nstances 
ly small 

; worldv 
number 
. - - - - -- . 

vide of ( 

s of ins1 
---?--A. 

:ial or s 
I. Howc 
.->----! 

Ir every k 

by the 
50,000, 

here are commerc cmi-commercial deployment of SHS 
~volving allations :ver, the Bank is currently supporting 

two large scale renewable energy projecrs: (i) in ~naoncsia, the largest project so far, aims at 
providing about 200,000 rural homes with SHS; and (ii) in Sri-Lanka, the project is targeted at 
about 32,000 rural homes. These two projects have chosen to serve the market through a delivery - 
mechanism involving individual private dealers competing in open market systems. 
Notwithstanding, in the project supported Bank in Argentina, where unelectrified rural 
households are estimated to be nearly 3 the delivery mechanism contemplated is the - 

'-, 

- 
I Based on about 10 kg of C02 is avarGu .L iKh of PV electricity when substituting for kerosene 
lighting (See De Lucia 1994). Assume 4 hr. use every night. 
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mcession approach, when private companies compete tc 
thole area (e.g., a whole province). 

D obtain exclusi ve rights to m e  a 

10. The concession is essentially an Energy System Company (ESCO) with exclusive rights to a 
market area. While concession operation in each province is monopolistic, competition will be 
fostered at the bidding stage. Furthermore, since different companies will be oucrating separate 

ns in the different provinces, there will effectively be comp nance. 

I I .  I mm several potential advantages to the concession approach: 

I market 
,,, I.,, 

a) provides r of sufficient critical mass for business; 
b) attracts ~ d e r  organized ~rivate companies with. own sources of financ~ng or leads to tbe 

creation of such compania 
c) permits easier administrati Bn (one large opc rlc; instead of many 

small ones to monitor); 
rings better chances of covering a large number of customers in a fkw years; 
lvolves good potential for reducing unit costs of equipment (through volume .discounts), 
ansactions (selling, collection, etc.), operation and maintenance (one vehicle serving 200 

customers instead of 20). and spreading the fixed administry R of the provider over a large 
number of customers; and 

f) ensures service to the consumer over a long period, i.e. while the concession lasts (15 ywn in the 
:an case) 

btained i 
e found c 

the mar 

f mewable. The approach being implemented in Indonesia and Sri Lanka through competitive 
perations by individual SHS dealers has many advantages as well, given the particular situation 
I thcsc two countries. As more international experience in these diffmnt delivery mechanisms is 

in the'w ars, it is anticipated that not one but seve rery mechanisms wilt 
sffective ng on the particular country context. 

13. From a cost recovery point of view, the d d e r  and the concession delivery mechanisms am 
equivalent. The dealer sells the equipment to a customer who pays a down payment and 
periodical installments to amortize the debt. In the concession case, the concessionaire provides 
i consumer with the equipment and the c o n k e r  pays an installation fee and a monthly tariff to  
'tcover the balance of the equipment cost plus the operation and maintenance costs incurred by 
he concessionaire in keeping the equipment operational. The installation fct may be seen as the 
iown-payment while the monthly tariff can be considered as equivalent to 'the periodical 
unoeization of the debt. For example, a 50W SHS with installed cost of about $760, may 
=quire a $76 installation fee and a monthly tariff of $17 over 15 years. This tariff is equivalent 
:o a down payment of 10 percent plus the amortization of the equipment at a rate of $9 per . 

nonth (I 5 years, 14 percent interest rate) plus a payment for operational and maintenance cost of 
68 per month. 

:n the a' bove example, the concessionaire and the dealer arc faced with the same risks of 
r acceptance. The consumer may not be buying equipment from the concessionaire but 

IS maKlng a decision on whether the initial payment of $76 and the monthly payments of $17, 
are acceptable to him. This decision will depend, among others factors, on the level of his 
monthly income and his present energy expenditures. Other factors would be the fact that in 
buying the equipment from a dealer, the consumer becomes the owner of the equipment and 
needs to enter into a special operational agreement with the dealer to ensure continuity of 
service. On the concession alternative, the concessionaire is the owner of the equipment and 
must provide the consumer with continuity of service during the concession period. 
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Consequently, the concession delivery mechanism provides the consumer with better protection -.> 

against the provider. 

Tbe GEF Alternative 

IS. Main characterIsrtcs The project agreed upon with CivA 1s a situation when, to the extent 
fessible, environmentally benign renewable energy technologies such as solar home systems 
(SHS) and centralized wind or wind/dieseVPV hybrids are chosen instead of fossil fuel-based 
technologies to supply electricity to the household and public service cmters within each 
dispersed area concession. The purpose is not mmly to sut e for carbon-cmitting 
systems but to do so in manner that will contribute to the a ~pment of the market 
for renewable energy systems, both in Argentina and globall _ 

nment . f 
I Minas 4 

16. The success of the concession system ifi Argentina and its replic I vwcr muntries can 
accelerate bulk purchases of PV systems in the world market, effect mom rapid deployment of 

HS in rural areas, lead to a reduction in PV costs per peak watt globally and, of course, mitigate 
lore quantities of GHG. GEF support of the Argentina project is t h d o r t  not simply fbt 
rgentina's benefit. A concession approach patterned after Argentina's is already being seriously 

considered by the Brazilian Govel oraproposcdW nk project to provide SHS to 
dispersed areas in Bahia, Ceara ani Gcrais. 

17. SWolnabU&. At the end of the duration of the project (6 years over which the GEF wwtd 
provide grants during the first 5 years of each concession contract), it is expected that cost 

- reductions in operations and maintenance achieved through substantial expansion of the 
consumer base will obviate the need for the GEF grants. Through GIs data and information on .̂, 
O W  costs in the concessions for the provinces of Jujuy and Salta, the SE has calculated that 
reducing the number of kilometers per consumer serviced per month will reduce O&M costs per 
unit from $4.96 to $3.71 per month or a NPV of about $56 per unit, as the number of customen 
increase fhm- 100 to 350 for each maintenan- team Considering other possibilities for cost 
reductions (such as global drop in PV prices in the next 5 yean), it is nasonable to expect that the 
GEF grant can be removed at the end of the project without a negative impact on program 
sustainability. Finally, it must be noted that the GEF grant level proposed is only about 1Wa of 
the system costs, well within the profit margin of the concessionaire and existing Cex levels. 

Ib. 1 1  

Pa 

! of the l 

w scope or me analysts is essentially national as t t  rncluaes me national govrmmmf th 
lrticipating provinces/goi t, bidder 8sionaires and the consumers. 

~v~arnet  and Costs 

1 9. Baseline costs. Ba :ioeconc :as in four provinces, 
the not electrified lluuscnuld~ belong to essentially iuur revels of energy expenditures: 

veys of 1 
C -..- 1 ,..- 

the dispc :rsed are 
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r Economic Strud be Market 
Percent of Approximate Energy 

Households Expenditudmonth 
1 4150  19 S 10.0 

ture of tl 

'7"" 

1 
E, dry cells and bath 

IV. 
GiizGE 

>woe 
ne, candle! 
I 

E n e g y ~ ~ p m c  
including replacement cosl 

eveled rno 

Is are c o ~  Cumnt xpendituns by hc indicator of their capability and 
willingness to pay. It is believed that the consum- cannot afford monthly payments higher than 
their current energy expenditures, regardless of the technology and institutional arrangements used 
to supply them. In the particular case of Typal income consumers, their monthly cnrrgy 
expenditures are roughly similar to the monthly lifeline tariff provided to urban markets. 

the best energy c 
*- -. 

rype~ru lseholds ick lamps and some candles for lighting plus dry a l l s  
!'or pow ple radia or no car battery charging. Considering nonnal life of 
hese appliances, typical costs in the rural areas and surveyed hol - sage, the net present 
lralue of their energy expenditures by Type I1 households during' 15 ; estimated at S1,245. 
It includes equipment replacements over time. 

~d I1 hoe 
ring - ~ sim 

use Petm 
IS. Thm 

Dmag w 
is little 

4 Type I l l  household, on the other hand, uses Petramax or LPG lantern, as well as  wick tamps 
br lighting. For powering radios and black and white TV sets, the household uses a car battery 

charged at a central station about twice a month, as well as some dry cells. The net present value 
of their energy expenses during 15 years is estimated at $2,070. 

"" ';br the Technical Assistance component, the baseline costs have been taken as the higher ofi (a) 
sthated costs for the same elements within a standard private sector concession program 
without the mewable energy emphasis, or (b) already programmed GOA administrative budget 

bw'Port- 

24. GEF alir cost GC vices in the IeveIs of 
50Wp, 70Wp, 100Wp, I ! J V V V ~  WIU up w 400Wp. The Table below anu* some estimates of 
wnomic costs for SOWp, 70 Wp and lOOWp SHSs eligible for GEF assistance. The costs arc 
mkcn down in installation cost, net present value costs of O&M and replacement of batteries 
md controllers, and the leveled monthly payment required to recover full costs. 

)A want 
rntxr- -- s the coi 

.A ..- A- mvide ! 3HS sen ---. -I.--- 

discount r 
in 5 pro 

: 4a3: SHS Economic Cost Recove 

appraisal. 

Incremental Costs 

3 C  The different dispersed area market segments will have different incremental costs: 

HS-s i%  anon (a) 

c service centers. Since GOA is the customer, electrification of this segment is by edict, 
not by consumer choice. Even if PV or other renewable system were chosen, this market 

Note: Assumptions made: A market of 20,000 households; 1 8  ate; I S  years tam; the 70Wp SHS is 
included to account for the findings of more detailed markc ,winces completed at time of project 

O&M (S) 
390 
390 
390 

50Wp 
70Wp 
l OOWp 

764 
1,074 
1,347 

Replacement (S) 
216 
299 
418 

Total ,,, Payment (Wmonth) 
1,370 
1,763 
2.155 

16.8 
23.1 
26.7 
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segm 
addit 
busin 

ent does not qualify as a direct market development activity. Nevertheless, the 7 
ional requirement for PV hardware in such centers contributes to the size of the PV 

_. jess and thmfore its attractiveness to the private sector. No GEF financing is 
contemplated for this market segment. 

b) A~glommted markets, rtgardless of households income level. ~. Whm misting or new diesel 
generators are the least cost supply opl Bankfinancing is contempIated. 

c) Dispersed lowest income households t -~ypb~ Income iwel). These arc households with less 
than $150 per month income and fuel expenditures (kerosene, candles, dry cells) of less than 

this I 

provi d for the 

$7 per month. GOA wants this segment of the population to be provided with electricity for - 

. basic lighting, radio, etc. The system to be provided is 5OWp. GOA is prepared to subsidize 
segment to the extent similar households in the grid-( rd markets are being 
dcd with lifeline tariffs. No GEF assistance is contemplate !se consumerx 

d) Dispersed low income households (TypaII and Type-111 income level). It is estimated that 
households in this market segment may be able to afford SOWp, 70Wp , and lOOWp SHs, 
provided the connection f a  is low and the tariff required for cost recovery is spread over the 
concession period (15 years). The GOA expects the concessionaire to exert full efforts to 
"sign up" this market. The GOA is willing to subsidize these consumers to the same extent 
as the lowest income group. The baseline for this market segment is the existing situation 
where the households obtain energy for basic lighting and entertainment by the use of 
kerosene, dry cells and battery charging. &cause the lifecycle cost of the en- 
expenditures of these households is at present lower than the cost of using 50 to lOOWp 
renewable energy systems, GEF assistance will finance the incremental cost of the S I B -  
hadware and the promotional and market &finition activities 

e) Other dispersed households (Type-IV income level). Preliminary analysis indicate that this 
group households already doing heavy k t c r y  charging-will men reduce their lifi-cycle 
costs by switching to individual SHS (negative incremental costs). This is a present-day 
"win-win" situation .that nevertheless needs intervention to break market baden at the 
consumer level.. GEF assistance willfinance only t1 ~tional and markt definition ' . 
uctivities associated to this market segment.. 

. . 

r i a l  cosr 
1 per mo 
1 . 

26. Incremen f of the Invemunr Conponent Type I h~ Is (lowest income level at less 
' than $lSC nth) subsidized in full by GOA are not w I fix GEF assistance. Type IV 
houscholas are also not considered because their incremental costs are estimated to be negligible 

' 

or negative. Type I1 and I11 househdlds earning less then $450 per month, have energy use 
pattenis considered suitable for the range 50 to lOOWp SHS. Thus, the incremental costs 
-stimated by the SE with assistance of the Bank match this range of income with SHS of SOWp, 
OWp, and 100Wp. The GEF grant will decline to zen initial 5 years of the 
oncession contiact, as shown in Table below. 

I SHS) 

.- 

27. GEF grant assistance to the SOWp, 70Wp and lOOWp systems will effectively bring the SHL 
costs to roughly the level of current energy expenditures of the target consumer segments and 

Ta 1: GEF Grant (USS per installed 
S size rr 1 r 2 Year 3 Year 4 Year 5 Year 6 - 

50Wp 125 1 LS 120 105 70 0 
70Wp 105 105 100 90 60 0 
1 OOWp 85 85 80 70 45 0 

i 
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will chc 

hring the five-year project implementation, the GEF grant and any GOA grant or provincial 
ubsidy for the consumer will be collected by the concessionaire on behalf of the consumer upon 
roof of having installed the SHSs. The GEF grant will be available only for installations . . made 
uring the initial 5-year period of the concession contract, 1 5 additio the 
oncessionaire to complete as many installations as possible Y-• within 5 

nal in= ntive for 

he main 
~llows: 

SHS mc mrket sha rising cc r Types I1 and I1 xl by thc t GEF i! 

(-1 ~ w v e  values wen mid at project qpmisd to include the market xor ruwp SHSr 

b 

Table 4aA: GEF Grant for Hardware 

of the X 
r the prc 
*L- --- 

30.4 liol Cost mhn&dAssistance Componen~ Several studies and activities wit1 be 
Ci lt withir dcct to reduce information barriers at the concession and consumer 
'wels, enhance me capability of provincial regulators to monitor the performance of 
~ncessionaires in the new technology areas, put in place standards and certification procedures 
w renewable energy equipment and installations, and to fine tune all aspects of project . 
nplcmentation. These activities have the ultimate objective of reducing or removing barriers to 
le sustainable marketing by the private sector of renewable energy technologies for nnal 
lectrification. The.inmmenta1 cost of this component is estimated to be about USS4.15 million, 

-3 detailed in the following Table: 

Average GEF Grad  Total GEF Grant* 
USS per SHS USSmillion 

1 10.3 .44 
93 2 ,36 
73.7 ,87 - 
1023 - 

;HS Size 

SOWP 
70WP 
lOOWP 
Total 

Estimated Market 
of the Project 

58,400 
14,600 . 
1 1,800 
84800 
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T 

Table 4aS: GEF Grant for Technical Assbb 

Stud 
Wor 

ties 

. -  - - hcily Building oh - m ~ . ~ ~ b l e  En 
Detailed market studies 
Standards and Certification for SHS 
Promotion and Public Education Campaign 
Feasibility Studies for Centralized Renewable 
Database to Improving Solar Resource Information 
Database to Improve Wind Rcsourw Infomation 

y to Match Direct C u m  nces to S 
#shops for Concessionai~ luppliers 

t Appliru 
res and S 

ning 

--A . ccr ~aministration 
Project Coordination Unit Staff 
Consultant Roster 
Provincial Implementing Unit Staff 
Procurement Agency 
Total (USS million) 

1-1-1 ---cline GEF 

n 
ummcntcrl Cb-enqfl Swnmqy. 'The matrix below summari ncrmrental wst offfie 
iEF alternative (SHS in the range 50 to 100Wp) over the baselinc ~ d t i v e ,  and the global 

~ental be rived fic 

zes the il 
,- - 1 ~ -  

Process of Agreement on the Incremental Cost Parameters 

32. The incremental cost parameters described herein were derived by SE with assistance of the Ban1 -, 

? 

. 

c 
Incremental Cwta and Benefits M a t h  

on the basis of maiket studies and economic models developed in the course of project 
preparation and appraisal. The calculations will be confirmed during loan negotiations. 

 line 

~lternative 

Increment 

Costs 
S 1,245/50W household' 
$1,660/7 OW household 
$2,07011 00W household 
$1,370/50W SHS 
$1,763/70W SHS 
$2,155/100W SHS 
$125/50W SHS 
$1 05/70W SHS 
$85/100W SHS 
8.7 million for about 
85,000 households 

Domestic Benefita 
Lighting and other 
appliances with smoke and 
fbmes 
Lighting and other 
appliances without smoke 
and fumes . 

Elimination of smoke and 
fumes in households and 
public services of rural 
areas 

Global Environmental Beneflts 
1.5 million ton of C@ emissions 

0 million tons C@ missions 

Abatement of 1 .S million ton of 
C02 
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Jable 5.1: Summay Project Cost and Financing (Current USS million) 1 

- 
cmentation,period (year ending December) 

8 1999 2000 2001 2002 2003 - -  Ta- 
Project c o s ~  1.7 10.0 27.2 43.7 54.2 1873 
Investments Costs 4.8 23.2 41.9 53.1 1.5 1725 
Pilot WHS subproject 0.4 n3 0.6 
Capacity Building 1.5 2.7 6.6 
Project ad mini st ratio^ 1.7 2.1 7.0 
Front end fee J.5 0.5 

Financing Solams 1.7 10.0 27.2 43.7 54.2 41.9 1873 
IBRD 1.2 3.4 .7.2 10.5 12.5 9.7 2.0 46.5 
GEF 0-5 23 ' 2.4 2.8 3 3 '  23 0.4 14.0 
Customers 3.5 4 2  17.2 
FEDEI 1 .O 9.0 . 37.4 
GOA's Own 3.5 0.2 12 

resources 
Provincial 2 4  

Governments 
fi-- 68.5 ires ' 

53: Project Financing bv Source of Fum 
- 

WB P-CC P A A  Conc. Cud. Dr.' 

Equipment to be installed by Concessionaires 
SHS ranged from sowp to 100 w p  16.7 -1 -4 n.o 

- SHS ranged fiom 1 SOWp to 400 Wp 12.5 10.7 ' O A  
A L .  46.2 

equipment for small communities 2.1 4.1 
equipment for public service institutions 3.7 4.5 

a. 

13.6 
I wo (2)  Pilot WHS 0.6 
Capacity Building 

TA on renewable En 3.4 
TA for the national vower s 2.2 
Training 1 .O 

Project Administration 2.4 6.8 
Front end fee 0.5 
Contir 4.7 33.8 
Total 17.2 2.4 187.2 
Note 1 : WB- World Bank loan; GEF= Global Environmental Fund; GOA=FEDEI and GOA's own mources); Cone.= 
Concessionaire's equity; Cust= customer's installation fees; PG= provincial government counterpart 
Note 2: please note that physical and price contingencies are included separately 

I and pric 

--- 

ces) 

-. . - - 
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B. GEF Cofinancing 

1. The GEF Grant will be available to finance SHS, technical assistance and training. The 
grant will finance SHS of SO Wp, 70 Wp, and 100 Wp to be installed by concessionaires in the 
participant provinces. The grant will be used to finance the initial cost of quipment installed, 
and it will be releasad after installation of the equipment. The grant will be disbursed in a 
decreasing trend as described in Annex 6 (Procurement and Disbursement Arrangements), during 
the five years following the signature of the concession contract. The GEF grant will also be 
available to finance part of the capacity building component as described in Annex 6. 

B. Business ~almation 

2. The provincial rural mmet was grouped in five markets having a number or customers 
close to the number of potential customers of the provinces to be send by at dres. A 
business evaluation was carried out for each of these potential markets by simulating the financial 
operation of the concessions during IS y-. 

B.l Main assumptions 

3. The financial projections werr! prepared using the.following assumptions: 

3. 1 Concesston. The provision of electricity service to dispersed population in -1 -na 
will be done through Concession Contracts of geographical areas specifically indicated in the 7 

provinces participating in the project. The concession contracts will be a d e d  through 
international competitive bidding (ICB) following the Bank's procurement guidelines (Annex 6). 
The special principles described below will be reflected in detail in the concession contracts. 
Other principles which an common commercial practices in concession contracts am not 
d t s c n i .  

a) Dwatfon and R e n d  ofthe Concession. The connccssion will have a duration of 45 yeam 
comprising thra operational periods of 15 years. No later than one year before the end of 
each operational period, an international competitive call for bids for cantracting the next 
operational period will be made by the PG. The existing concessionaire can bid again. 

b) BoMdaries and ExcIusive Rights of the Concession. The concession contract will cleady 
specify the geographical boundaries of the rural area to be served. The concessionaire will 
have sole or exclusive right for the concession area comprising individual rural consumers 
and public smrices (schools, police stations, health centers, public lighting). 

c) Concessionaire Obligation to Serve. Upon requests tiom dispersed rural consumers, the 
concessionaire will be obligated to promptly connect and provide them with electricity 
service based on either renewable energy system or conventional methods during the 15-year 
operational period of the concession. The concessionaire, at its own risk, will decide the 
method and technology of the supply system. The method of supply could be either 
individual supply or collective supply. The concessionaire will make all necessary 
investment required to provide the service. The concessionaire will recover investment and 
operational costs through pre-established tariff schedules to be paid by the consumers and, in T- 

some cases, subsidies to be paid by the provincial government. 
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ature ofthe Demand for Electricity Service. The electricity demand from rural consumers 
ill fall into one of the following categories: (i) residential demand, individual and collective 
ithout metering, in the range of 125 to 1.000 Wh per dav: (ii) collective daily demand 
wing 5 hours, with energy metering, up to r per mol 

e> Obligation to Comply with Service Stanaw,. fie concessionaire will be obligated to 
>mply with the safety, environmental and quality.of service standards for the installation and 
peration of the supply systems as enforced by the Provincial Regulatory Agency. The 
>ncessionaire shall carry out all necessary maintenance, repairs or replacement of equipment 

and components as needed toenswe the continuity of the electricity service to each and every 
consumer. The concessionaire should provide rival customers with state-of-the-art 
commercial services standards for connection requests, billing, collection and claim handling. . 

rovinciai . . I Regulatory Agency. The concessionaire will be obligated ,blipti01 rrn me ri 
1 provide me provincial regulatory agency with periodical reports (periods to be agreed) on 
w status of the concession service including but nc d to performance indicators such 
: number of connections by type of consumer and r nd technology of supply, outages 
atistics, and financial results. 

bnsumer Obligation to Pay for the Service. The Wrlzru~ncis will be obligated to pay in fill 
rd timely fbr theelectricity service. The consumers will pay in advance an installation fee 

(down payment) and a monthly charge specified in pre-established tariff schedules included 
in the concession contract. Same consumers served with renewable energy .systems will be 

- entitled to subsidies which will be reflected in the corresponding tariff applied to them. 
f- 

h) Cost Recovery Princfple. The conc aire will recover the cost of service through tariff . 

schedules preestablished by the corresponding provincial PRA, and through subsidies to help 
msumers pay for part of the initial investment and operational costs, in some specific cases. 
hest cases will be defined in the call for bids and the concessionaire should have to accept' . 

m as a condition for bid validity. In awndance with the principle that the concession will - 
r awarded,to the bidder offering the largest contribution to the initial investment, over 40% 
tccified in the bidding documents, the values included in the tariff schedules should be the 
scounted values. The tariff design should msure recovery of the costs incurred by the 

concessionaire only. The tariff schedules will be reviewed by the PRA every 5 years and it 
will determine whether there are merits to enforce a revised schedule. The tariffs should have 
the following structure: (i) an installation fee to be paid in advance by the consumer, 

, 

dimated at 10% of the total initial investment plus installation cost; (ii) a monthly charge to 
: paid by the consumer, (iii) a fixed amount subsidy to help a segment of the rural 
Insumers pay for part of the higher initial investment of the electric supply system based on 

--newable energy. The subsidy will be paid by the provincial govemment. Only the tariff 
~plicable to SHS of SOWp, 70Wp, and 100 Wp installed during the first 5 years of the 
~ncession will have compensation fiom the GEF grant. The amount of the subsidy will be 
:plicit in the tariff schedule; and (iv) a monthly subsidy to help a segment of the rural 
bnsumers pay for the monthly charge not fully covered by their payment capability. This . 
bsidy will be applied to SHS only and paid for by the provincial govemment. The amount 

of the subsidy will be explicit in the tariff schedule. 

/1 
i) Collection and Payment iumer 's Subsidies. I ne concessionaire will collect the 

subsidies to rural consumers rrom the provincial government. This procedure is intended to 
meet two objectives: (i) to simplify the transfer of rural subsidies, in turn, frc rovincial 
government to rural consumers and then the payment by the latter to the co~ aire; and 
(ii) to ensure that the subsidy is used to pay for higher cost of renewable energy systems and 

)m the p 
ncession, 
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~mited payment capability of only low income rural consumers. To collect the subsidies the T 

onctssionaire should present to the provincial government at least the following evidence: 
.I) the consumer has paid the installation fee; (2) the equipment and its installation comply 
with the safety, technical and environmental standards enforced by the provincial regulatory 
agency, and (3) compliance with other conditions required by the FEDEI, FCT, GEF which 
should be specified in the concession contract. 

Nmba 'omem. The nun :ustomel stimated 
I on dab A W U B  preliminary mhlrcr srridies carried out by tht OE with assistance of 
~hants, Final number of customers will be determined at 'the in tation stage. The 
nces were grouped in five representatives markets (Table 5.3.) 

3.2 
based 

n of the - - provinc ial mark . @C ... : et was e 

Table 5 3  B m  
Mm&r I Number of customers I Total man er of v 

Turv. Tke Cariff will be determined for cakh province based on the following 
. . 

, -bst recovery. me tariffk should rccover all costs excluding grants aimed at d e t  
dcrs  and cross subsidies.to rural consumers for connection, operation and maintenance . 
>sts, which are needed to account for tho saciaconomic conditions in rural Argentina 

-ustomers will pay the installation fees and.a monthly tariff to recover the investment, O M  
>sts and : profit of 

-, - u21 tariflscherhrles. l a e n  m w  wns~ananon mar m e  c~ccrnc scrv~cc provided b). a SHS is 
iven by its electricity storage capacity, regardless of whether the consumer utilizes it or not, 
le tariff cannot be b a d  on the number of kwh consumed but on the recovery of the initial 
 vestment cost and the recumng operation and maintenance cost. Consequently, thefill 
wzgfor each size of SHS will be based on the total present worth value of the investment, 
=ration and maintenance costs (including replacement of equipment) expected to be 
icurred to provide the electricity service over a concession period of IS years. The GOA has 
ie perception (and the Bank finds it reasonable) that the private sector's expectations from 
iis project will be well represented if an annual discount rate of 14 percent is used in 
:timating the tariffs. It is worth noting that the size and location of the market (number of 

customers) has an important economy of scale effect on the operation and maintenance cost, 
and theref ariff for a given size of SHS will differ among provinces. bre the t; 

. .- h 

onsumer rarln schedules. Once the maximum total contribution of the concessionaire and 
le GEF grant are known, the tariff will be designed taking into consideration the specific 
atures of the rural markets, mainly the payment capacity of the rural consumer. The total 

present worth of the electricity service can be visualized as comprising four parts: (i) the GEF 
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ant (if applicable) on the initial investment; (ii) the PG grant on the initial investment (il 
)plicable); (iii) the total concessionaire contribution; and (iv) the consumer initial 
stallation fee (down payment). Because the concessionaire is entitled to recover only its 

contribution, the consumer tarifl schedule must comprise three coml (1) an 
installation fee (down payment) of about 10 percent; (2) a monthly cha~ 11 to the 
consumer's payment capability or willingness to pay; and (3) a monthly subslay component 

f any) which present worth value is equal to the difference befweer 11 concessionaire 
bntribution and the present worth value of the monthly consuma nts. All present 
orth values will be calculated at an annual discount rate of 14 perce 

I the toti 
: payma 
nt. 

Criteria r for app, 

onsumers with a 
riff will be regulr 

SHS inst 
ated. 

mnents: 
rge q u a  
- - . 3 - ~  

Consumers connected to SHS of more than 400 Wp will not be entitled to any type of grant 
or subsidy because their income would allow them to afford full cost recovery of the 
electricity service. 'The tariff for these customers will not be regulated. These customers may 
' : supplied by a provincial concessionaire of the nual market at a-tariff to be negotiated. 

b~ income consumers connected to SHS in the range SO - 100 'Wp will be eligible to the 
EF grant, but should pay a monthly Cariff commensurate with their payment capability. 

ispersed rural public smrices connected to SHS will not be eligible for the GEF grant but 
ill be entitled to subsidies from the PG. 

~m&. The c a  mires will pay CI value or' 
imported equipment, and 30 percent income tax. It is assumed that an initiative taken by the SE 
will approve legislation to exempt the application of the Value Added Tax (VAT) on SHS 
imported by concessionaires for installation in nrral areas. 

3.6 Debtfinuncing. It is assumed that commercial loins are available to the concessiowires at 
an average annual intmst rate of 11 percent and 8 year tern. 'Fhe loans are assumed to fill the 
financing gap left when revenues less operating expenses plus taxes are not enough to finance the 
investment program. 

A l Base Cases 

alv~ac 
for l(1 
summi 

Basd on the financial projections, the net present value (NPV) of the net c 
nd payoff) of the five representative markets (as defined in apar 3.2 above) was camlatea 

to 18 percent annual discount rates during 15 years of business. 1 4 below 
arizes the results for the five market sizes. 

t cash flo e 5.4: N1 lw of concessionaire (USS 1 1 
Annual Discount Rate 

Market ,, 100h . 12Y- 14% 1 G m  18% 
25,000 customers 10,471 8,75 7,352 6,205 5,260 
20,000 customers 7,479 6.25 5,260 4,444 3,77 1 
15,000 customers 6,228 5.2 1, 4,389 . 3.712 ' 3,154 
3,000 customers ,1435 17 714 
2,000 customers 814 ! 404 
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5. The above results show clearly how, on one hand, the NPV of the net cash flow increases 
with the size of the market, and on the other hand, the NPV decreases as the opportunity cost of 
money for the concessionaire increases. In all the cases, the concessions appear to be a reasonably 
good business concessionaires. large ma wld be r active to 
the private sec the small ones. 

I for the I 

:tor than 
 sly, the 

Sensitivity Analysea 

6. Sensitivity analyses of the NPV were carried out for the five representative markets in 
order to test their financial viability for changes in key parameters. The sensitivity analysis 
focused on the effect of changes in four key parameters, i.e. number of customers in the market, 

, equipment cost, operating and maintenance costs, and tariff. A change in the number of potential 
customers may occur due to a more or less effictiveness of the promotion or dissemination 
program, or due to tariffs higher than expected by the customers. Investment cost increase could 
happen if the relation US dollar to Argentine Peso increased due to macro economic instability. 
Investment cost could decrease due to massive production of SHS. Operating and maintenance 
costs increase would reflect the impact of escalation in local cost components (e.g. labor), as well 
as cost increase due to distance and difficult access to the location of customers. Operating and 
maintenance costs decrease would reflect high efficiency of the concessionaires. 

.7. Smsitivi@ ;Capes. In the sensitivity analyses the value of key pmmctcrs were changed by 
+I0 percent and by - 10 percent. In all the sensitivity cases, the reference discount rate of 14 
percent was used in the calculation of the NPV. Table 5.5 below summarizes the results. 

8. lktreme C Q I ~ ~ .  Worst scenarios were simulated fm the 25,000 and 2.000 customer h 

markets by decreasing at the same time the market size and the tariff by 10 percent, increasing at 
the same time the investment and O&M cost by 10 percent, and using a 18 percent discount rate. 

t case th 
- 

le NPV I - - - - .  
m me ;u,uuu custome dmpstoaboutu 
million of the Base Case. in the 2,000 customer case I 
USS0.08 million, as compared to US$0.57 of the Base C 

million 
-.. 

positive 

Table 5.5 : Sensitivity of NPV to market size 
Figures in USS thousand 

Market Base Market size Investment O&M cost Tariff 
Size Case cost 

Customers +lo% -10% +lo!% - 1  +looh -1ooh +lo% -fOO/o 
25,000 7,352 8,169 6,536 6,665 8,183 6,952 7,751 9,697 5,156 
20,000 5,260 5,870 4,657 4,768 5,752 4,914 5,607 6,890 3,631 
15,000 4,369 4,890 3,890 4,047 4,784 4,104 4,673 , 5,705 3,136 
3,Onn 1,003 1,146 923 878 1,107 861 1,120 1,377 612 
2,c 569 672 32 479 658 808 348 

As expe 
and dec 

s NPV c 
br incre 
A*- - A - - ~ -  

9. :cted, thc lecreases for inc n either the investment c he 0&M 
- costs, :reases f ases in either tl et size or the tariffs. I rificantly 

n sensitive to changes in me tar~ffs. An increase or me tariff by 10 percent increases me NPV by 
about 32 percent in the 25,000 customer market and by about 42 percent in the 2,000 customer 
market. 
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A C.4 Conclusion 

10. Based on above financial analyses, it is expected that the project will attract private sector 
participation as concessionaires to serve the provincial rural market with renewable energy 
systems. 

Subsidies in Electricity Pricing 

4. Subsidies are an important consideration in rural electrification due to the high unit cost of 
service combined with low average usage, resulting traditionally in substantial capital and 
operating subsides. In the case of RES's the intention is to extend the reach of electricity senices 
by obtaining fk+om fiom the requirement for connection to the grid network, and by tailoring 
the size of systems to consumer capacity to pay and basic energy requirements. Nonetheless, 
RES although considerably more cost-effective in dispersed rural settings than conventional 
electricity supply, require subsidies for various reasons 

FEDEISubs3dies: The GEF will be providing a subsidy as part of this project in order to d e c S  
the relative global environmental benefits of RES versus conventional energy sources. 
Additional subsidies are being provided to rural consumers through the FEDEI hmd for 
electrification in rural and low-income arcas. FEDEI subsidies are not explicitly directed toward 
mitigation of environmental, as opposed to income distributional ones.. These ate a recognition o f  
social value of electricity which the consumer due to unequal income distribution is unable to 
afford. No attempt was made to introduce such subsidies as benefit measures in this analysis, 
instead, the cuknt  cost of energy supply as a measure of bentfit was increased by IS percent to 
account for some consumer surplus. 

Lifkme Rates. Another recognized subsidy cumntly in eff& in Argentina is the application 6f 
~ l l e d  "lifeline" rates. Lifeline rates recognize that society desires that all consumers obtain a 
certain minimum of electricity services, and provides a low basic tariff (price) for this minimum 
amount. World Bank policy generally accepts the principle that rural electrification subsidies not 
greater than urban subsidies are acceptable fiom a policy pmpctive. In Argentina, a brief m i e w  
of lifeline tariff amounts was made with the assistance of the SE. In three provinces, 
respectively, Santiago del Estero, Fonnosa and Mmdoza, it was,reportcd by SE that subsidies 
amounted to approximately USW , SS8 and USS5 for the lowest electricity tariffs. These 
amounts are quite similar to, and consistent with the proposed tariff subsidies (USS6.10-USS6.40) 
for the lowest size SHS category (50 Wp) which is expected to be installed in the lowest income 
households. 

es for Rt 
-1 c---. 

Pricing Principles and Subsidic rrol Elec m. Almost all rural electric (RE) systems 
require some type of supplemental ~~nancial support to cover their costs due to their relative high cost 
per consumer, low consumer density, low average consumption and poor load factor. In practice, 
subsidies are applied to either the investmentcosts or to the operation andmaintenace of the delivery 
system. The Bank supports the principle that where subsidies are given to the low income rural 
consumer, the subsidy should be on the investment until the delivery point and that the consumer 
should pay a tariff to cover at least the O&M costs of the system plus the energy cost. Regarding the 
source of financing for the subsidy, a cross subsidy is preferred by the Bank to a fiscal subsidy. 
Regardless of subsidies, sound design of rural power systems quires  adhering to appropriate 
standards of design, reliability and quality for individual RES and decentralized power supply, with 
due consideration to optimizing the cost of supply vis-a-vis the demand size and load factor. 
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e with B; 
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ank p r o ~  
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lent of goods and scrv~ccs ivnc III 

guidelines, unless otherwise is approved by me trank. Three procuremem m m w s  m 
envisaged: (a) procurement for the selection of new concessionaires for the provision c 
electricity m i c e  to dispersed mral markets using renewable energy and other system! 
Drocurement of goods and services by existing concessionaires in the provinces; and (c 

nent of goods and services by the National Government or the Provincial Govc 

will be c .. .. , 

procurer 

Procurement method for the selection of new concessionaire 

The new - - -  - 
concessi 

- 
2. onaires will be selected through in1 
(ICB) in the eligible provinces w h m  either the dispersed rural market has not bcen given in 
concession or the existing concessionaire has relinquished its right tc ed nua1 
market by signing an agreement with the Provincial Govemment (PG 

gitive bic lding 

serve th 
i). 

3. i h e  ICB will be done using model bidding documents. The model bidding documents 
will include a special method for bid evaluation, and a model concession contract, both to be 

- agreed before loan effectiveness. These models will be based on drafts already reviewed by the 
Bank but not yet confirmed by the SE. The main principles governing the design of the model 
concession contract for renewable energy systems in rural markets are described in Anna  5, 
- - - - -  
Financia 

4. , 

1 Summa 

I%e spec identi6 y onem 
to financ ercent of the costsof the Solar Home Systems (SHSs), will minimize 
the subsi ers, and consequently, the cost to the GOA. This approach is a logica 
consequc  at each concessionaire will w v e r  the cost of service through tariff 
schedules pre-established by the comsponding PRA, which include subsidies to help rural 
consumers pay for part of the initial investment and operational costs, in some specific cases. 
The tariff schedules will be included in the bidding documents and the concessionaire must 
accept them as a condition for bid validity. In each province, the concession contract will be 
awarded to the technically and financially qualified bidder offering the greatest financing. In 
these cases, the selected concessionaires will procure the SHSs and their installation following 
own proc 

XI for bic ion is  in$ 
- .  - 

the biddt % who, b 
~ ... 

a more ti 
idy to the 
mce of tl 

han 40 p 
: consum 
le fact th 
. .. . - 

its 
: rules. 

nt and in 5. 1 5 Gu"LI1Ig 

will be procured following this method, of which the Bank will finance USs17.8 million and th 
GEF US$4.2 million equivalent (Tables CI and C2). No less than US$3 1.0 million would be 
financed by the concessionaires, and the balance by the consumers and the FEDEI. 

stallatior r costing about UI million ( 
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Procurement of goods and installation services by existing concessionaires 

6. Procurement of goods and services by existing eligible provincial concessionaires 
intended to be financed by the Bank loan and the GEF grant will be done in compliance with the 
Bank procurement guidelines. For this purpose, the concessionaires will use standard bidding 
documents either for ICB or NCB, depending on the amount of the contracts (paras. 9 below). 
These standard documents will be agreed before loan effectiveness. Equipment and installation 
costing about US$93.8 million (including contingencies) will be procured by the concessionaires, 
of which the Bank will finance US$22.2 million and the GEF US$5.3 million quivalent (Tobles 
Cl and C2). N an US$37.5 million would be financed by t IC 

balance by the I ~rs and the FEDEI. 
o ~ S S  thi 
consume 

he conct 

F goods and services by thc a1 Government 01 vincial G iovemmt 

. . . 7. Procurement of goods and services by me National Govmmenr or the Provlncra~ 
Governments will be done in compliance with the Bank procurement guidelines. The 
procurement will include two tumkey contracts for two wind household system (WHS) pilot sub- . 
projects, consultant services, and ofice technology equipment and software for the PCU, and 
coordinators for the PIUs, costing about USS14.6 million including contingencies, of which the 

' 
Bank will finance US$6.0 million and the GEF USW.6 million equivalent, and the balance by the 

. GOAandthePGs. 

Consdtanta Services (Table D: 

t finns w 
3.1 millic 

le GOA i 
d finance 

rill be s e l d  based on quality and cost (QCBS) ot 3 

on equivalent will be contracted under that modalit: 
consultant firms will be selected based only on quality (QBS) of services offered. A total of 
USS0.75 million equivalent will be contracted under said modality because the studies to be 
carried out either involve delicate policy decisions (policy on use of renewable energy in urban 
and rural areas) or are of a very complex specialized nature (catalog of hydroelectric projects for 
private participation; environmental status of the power sector, matching of DC appliances to 
SHS). A munber of individual consultants will be hired to assist the PCU and the provincial PIUs 
in several specialized areas (power sector regulation; public education campaigns; workshops; 
legal aspects of concession contracts; environment; tariff design; project coordination; technical 
aspects of RES). A total of US$S.O million equivalent will be for individual consultant contracts 
based on the consultant qualifications selection method only (CQA). While, most of those 
individual consultant services will be short term contracts, three consultants posts in the PC1 

. costing a total of about USS0.35 million equivalent would be long term contracts (about 2 yc 
each) for individual consultants hired under the single source selection method (SSS) because it 
is necessary to retain institutional memory and provide staff continuity in three key areas of the 
PCU (project coordination, provincial market studies, and concession and tariffs for RES). 
Additic ntends to contrac :ment se JNDP co 
US$l51 : it fully using its ources (I nent). 

:t procun 
own res 

rvices frc 
meserved 

om the I 
procurer 

F servica 
y. Four 

sting itx 

U 
tar 

Prior review thresholds (Table B) , 

9. Goods and their installation costing over US$350,000 will be procured through ICB. 
Goods and their installation costing between US$350,000 and US$100,000 will be procured 
through NCB. Smaller packages costing less then US$l00,000 would be procured through 
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prudent shopping (minimum 3 quotations) up to an aggrega , exceed US$800,000 
equivalent. Evaluation of domestic offers presented in resp I have a margin of 
preference of 15 percent when compared to the CIF value of foreign orrcrs. 

ted amor 
onse to I 

Jnt not tc 
CBs will 
- 1y.- 

10. The Bank will review all contract with suppliers of goods and installation cos 
US$100,000 equivalent or more. For those contracts costing between USS100,OOO an 
US$200,000 equivalent the Borrower will only seek nwbjc 
bid evaluation report before awarding the contract. 

'the Ban1 k by subr 

The Bar iting US$100,000 and witi 
individuals costi ting between USS100,OOO 
and US$200,000 the nank w11l be lntonnea or me results or me tecnnical evaluation (without 
sending the evaluation report) only before proceeding to open the financial proposals. In the c 
of individual consultants, the Bank will review the short lists, the CVs and the TORS, prior to 
issuance of the request for services letter. 

~k will re 
ing. USSC . ~. - 

;view all 
),000 or 1 . ..a . 

r with WI 

w contm . - .. 
nsultant j 
:ts with f .. . 

Bnns cos 
inns cos ... . . 

contract! 
nore. Fc . - 

185e 

the 

Disbumment of the Bank Loan (Table C1) and GEF Grant (Tal ble C2) 

ion of Ba and GEI 

12. Tables C1 and CZ show the allocation of funds from the Bank Loan and the ( 
~ v e l y ,  to Categories of disbursement for the different project components. 

F 13. Disbtvstment of Category 1 (Solar Home Systems, SHS, for houses and public services) 
will be done in compliance with terms and conditions for disbursement acceptable to the Bank 
and the GEF which will be established in the concession contracts, as follows: 

(a) the SHS is led when the conc 
the consumer ha tion fee, and (ii) 
installation and operation standards; 

ed install 
c installa 

~ssionai  
the PRA 

~ts evida 
ificd the 

lce to the 
SHS ma 

mprcsen 
has cercj s paid thc 

(b) 'the Bank Loan will disburse no more than USS3.2 for each Watt peak of SHSinstalled by 
concess ionaire; 

iEF Gm (c) the c ; IIAW lunuuirm rur -11 JHS of 50-Watt or I 

Watt peak, or 100-Watt peak installed by the concessionaire, as she! 
table, Year 1 begins on the date the concession contract is signed. 

nt will di 
m in tab le below, , In the 

GEF Grant Disbursement (USSIunit of SHS) 

SHS size Year 1 Year 2 Year 3 Yea Year 5 
50Wp 125 125 120 15 70 
70Wp 105 105 100 0 60 
lOOWp 85 85 80 ,O 45 

14. The Bank Loan and GEF Grant will disburse 100 percent of selected contracts under 
F Categories 2 (consultants) and 4 (project administration) and selected activities under Category 3 
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(in USSmillion equivalent) 

s t  Method 
'otal Cost 
including 

- 
NCB 

- 
PORC - - 

r Installed 
1.1 b y  e x ~ m g  concess~ona~res 

I - SHS in households 11.6 2. 
0.8) (0, 
10.81 10. 
1.5 

(0.4) 
2.7 

ices 

81.2 
(19.7) 
15.21 
9.9 

(2.5) 
2.7 

SHS m pr 

By new ci 
SHS in hc 70.6 

(16.6) (16.6) 
1421 14-21 
4.7 ,. C.\ 4.7 

(1.1) 
2.9 

iat of 

I .3 I UrllKOy W I33 PllOI prOJ#rr, 3.6 
10.41 

2. Goods for the PCU 

3. Consultant Services 
3.1 Studies by krctad 

3 2  Assistance in developing 
Renewable Energy Systems 

3.3 Project Administrat 

i- -- 
4. Training 

- 
5. Front end fc 

Total 75.4 13.1 
(Bank Loan) (1 8.2) (3.2) 
[GEF Grant] 14-71 i0.81 

Figures in parenthesis ( ) arc the amounts to be financed by the 

ion 

Figures in parenthesis [ I  are the amounts to be financed by the GEF Gra 
IGB: International Competitive Bidding 

/-c . NCB: National Competitive Bidding 
LS: Local Shopping 
PORC: Procurement under Own Rules of Concessionaires . . 

0.2 
(02) 

3.5 
(1 -0) 
I0.21 

Bank Lo 

0.6 
r0.41 
0.2 

80.9 
(17.8) 
[421 

(0.21 

2. 
(1 (1.1) 

3, 3.5 
(1 , (1.0) 
(2.4 J 

7.0 
(3 2) 
[1.41 
1.1 

(0.5) 
10.41 
0.5 

(0.5) 
14.3 
(6.3) 
14.21 

12-41 

7.0 
(3.2) 
[Is41 
1.1 

(0.5) 
f0.41 
0.5 

(0.5) 
187.2 
(46.5) 
[14.0] 
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Annex 6 

enditure Category I Type of Procurement 

1. installed Gooc- - - 
-3 (by existing con( 'CS) 

2. Goods for the I 

3. Consultant Services 

Prior Review Contract Value 
-I - 

NCB (by existing conccss~onarres) 

ICB for concession contracts 
(by provincial governments) 

ICB (Pilot wind systems) 

NCB (Pilot wind systems) 
Prudent shopping 

*BS or QBS 

. -.. 
All 

All 

All 
Bid evaluation 

repom 
All documents 
Short list, TORS 

and CVs 
TORS and cvs 

All 

(PCU and PIU staff, and 1 
Roster of Consultants) 

I sssn 
4. Training I a ad-boc 

- , ,~OO,OoO 

Any value 

6350,000 

6200,000 
D0;OOO 

>USS100,000 
>USSSO,OOO 

Any value 
>USS20,000 
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Project 

r of Ban' 

ires 

Financing Amount (US$) or 
Percentage (%) 

I 

USS3.2 per Watt-peak 
installed by concessionaires 
79 9% of expenditures 

20% of expen 
30% of expen,..,,, ' 

50% of expenditures 
70% of expenditures 

- 70% of expenditures 
55% of expenditures - 
100% due at effectiver - 

- 

. . 

El 
- 

"Y A mount in 
3bmillion 

1. Installed Goods 
(aj Solar Home Systems, by existing concessi, 17.7 
(b) Solar Home Systems, by new concessions 15.2 
2. Goods for the PCU 0.2 

- - - 

3. Consultant Servil 
(a) Market studies 
(b) Assistance in developing Renewable Energy systems 
(c) Studies by Secretariat of Energy 
(d) PCU Staff and consultant's rosta 
(e) PIU project coordinators 

-- 

4. Training 
5. Front end f a  
6- Unallocated 

0.1 
0.9 

Financing Amount w--' 
or Percentage (%) - 
SeeTableinwramaoh 11 
See Table in h 11 

700h of exptnalturcs - 
80% of expend- 
700! of expenditures 
30% of expenditures 
30% of expenditures 
45% of expenditures 

- 

5. Unallocat 

m d i t u r e  Category 

1. Installed Goods 
(a) Solar Home Systems, by existing concessionaires 
@) Solar Home Systems, by new concessionaires 

2. m e y  contmts for the pilot WHS sub-projcmi 

 mount in 
USSmillion 

A P 

u.4 
3. Consultant Service! 
(a) Market studies 0.5 
@) Assistance in dcvelopmg mewable Energy S =,,..., 1.9 
(c) PCU Staff and consultant's . 

(d) PlU project coordinators 
4. Training 
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Table D: Consultant Services - Selection Method -, 

Experts 

:y on effi 
tatus o f t  
. . 

ional exp 

the Rcgr 

I t s  

a .  
irect cun 

Total Amount 
USS thousand 

Key to Selection Method: 
QCBS = Quality and Cost-Based Selection 
QBS = Quality Based Selection 
CQ = Consultaot's Qualification only 
SSS = Single Source Selection 
I = Individual Consultant 
RP = Reserve Procurement (financed by the GOA) 

Selection 
Method 

- .  

'crnce to the SEfi lthening 

cornpation m power transmission and distribution 400 &Bs 
Catalog of hydroelectric projects for private participation 250 2Bs 
Energy options for export 750 

- - -  XBS 
Policy on use of le energy in urban and rural areas 
Revision of polic icient use of energy 
Environmental s1 
- . -  

he power sector 
mtsonp $or regulation 200 

Technical AssIslance on renewable en- technology 

Market studies . 600 QcBs 
Standards and certification for photovoltaic systems 300 QcBs 
Promotion and public education campaign 750 ' CQfi 
Feasibility studies on centralized renewable energy systems 400 QcBs 
Database on solar resourc 200 QCBS . 
Database on wind resourc 250 QCBs 
Study to match existing d rcarr appliances to SHS 200 

"a,. 
QBS 

Workshops for n essionaires and regulators 

m i n g  
300 

f Administruth 

National Project Coordination Unit (PCU) 3 50 SSSA 
700 CQA 

Provincial ~m~lementation Units (PIU) 2,000 CQfl 
UNDP Procurement Services 150 RP 
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A. Project Budget (US$( 

B. Project scheA.*'- 

Project Process~ng auager and Schedule 

DOO) 

Time taken to prepare the project (months 
First Bank mission (identification) . 
PDF approval . 
Appraisal mission departure 
Negotiations 

GEF Council approval 
CEO Endorsement 
Planned Date of Effctiv 

Prtpared by: 
Secreta riat of El 

eness 

tion assi! 
GEF PC 
NREL:. 5 120,M)O 
GEF France: $300,000 ' 

Planned - Actual 
(At final PCD stage) 

307 

Planned Letmat 

m stage) (At fin; 

Bank staff who worked on the project included: Ricardo ~ l k k n e r  (Task.Manager, LCSFP); 
Ernesto Temdo (Principal Energy Planner, IENPD); Estanislao Gacitua-Mario (Social Scientist, 
LCSES); Juan D. Quintero (Environment Specialist, LCSES); Ferenc Molnar, Reynaldo Pastor 
(Lawyer, LEGLA); Nelson de Franco (Principal Power Engineer, LCSFP). The following 
consultants also contributed during project preparation: Alvaro Covarrubias (Power Sector 
Specialist); Mike Jones (Economist); Fernando Vinelli (Lawyer); Peer Reviewers were: DoupIan 
F. Barnes (IENPD); Susan Bogach (EASAE); Luis Vaca-Soto (LCSES); other contributors to 
project preparation were: Anke Meyer (Energy Planner, IENPD); the GEF external technical - reviewer was Christian de Gromard (Engineer in charge of Climate Change Projects at the C a ~  ~ 

Francaise de De nt); Olga Bagci assisted in the production of the rep 

3--- 

isse 
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Annex 8 

Documents in the Project File 

1. Project Implementation Plan 

Documents prepared by the S d a t  of Energy (SE): 

Profindizaci6n de Estudio de Mercados Rurales en Cinco P s Argentinas, 
February 1998. 

a Metodologia TariMa y Evaluaci6n Econ6mica, M a m  195 - 
Modelo de Aplicaci6n del Proyecto en una Provincia 

s Informe del consultor UTE, November 1997 - Informe final - RecursoE6lico - DtscflSCflpci6n y Evaluaci6n del Recuts0 E6lico 
- bscripci6n del Recum Solar 

ostos de Equipamiento Fotovoltaico 
iescripci6n del Recurso Hiddulico 
ostos de Equipamiento Hiddulico 

p' eneficios Ambientales Globales 
ostos Incrementales - lrlforrne de las Concesiones de 10s Mercados Disperses en Jujuy y Salta 

=s Marco Legal para la Implementaci6n del hyccto, July 1998 

Bank Working Papers: 

Project Cost and F i c i n g  
Economic Assessment 
Technical Details of Renewable Energy Systems 

= Terms of Reference for the Wind Home Systems (WHS) Pilot Subproject 
3 Terms of Referencce for the Technical Assistance to Strengthen the Regulatory 

Capability 
Terms of Reference for the Technical Assistance on Renewable Energy Systems 

3 Terms of Reference for the Project Coordination U-:* 
= The National Regulatory Power Sector Framework 

Guidelines for tariff calculation 
Principles governing the design of Concession Conrracu 

4. Other documents: 

,sts. 
n Financ 
! -. - - - - A . 

Independent evaluation of SHS cc 
Evaluaci6n del Sistema de Gesti61 iera 

= . Report prepared by the STAP reviewer, ~ugust, 1997. 
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- gentina 
ENT OF 
l Dbben 

ma "8 3 1-I4v-L- 
(In US Dollar Millions) 

Ar 
rATEM: 
Ittcd and 

A- -e 

Committed 
IFC 

Lorn Equity Q-i 
Acindar 36.25 16.43 1O.M _ _ - -  

6 Alp- 24.23 6.37 89.29 
3/96 Minetti 10.00 10.00 30.00 

Burco Roberts-At 10.00 0.00 0.00 
8GN-TBR .11 0 0.0 
BGN-Bollurd .I3 0 0.0 
TennSnal6 19.19 0 I 18.4 
BRLP 7.53 0.00 0.00 0.00 
Bunp y 1 3.19 0.00 0.00 24.06 
BGN-Algodancn .I6 0.00 0.00 0.00 ' 

BON-Femrm en 0.00 0.00 0.00 
BGN-FRIGmB 0.00 0.00 0.00 
BGN-Interpack 0.00 0.00 0.00 
BGN-Pmfh .LM 

A U  0.00 0.00 
BGN-Wilbnor A l 0.00 0.00 
ROB-COMESI .09 0.00 0.00 
ROB-IN7" .09 nm 0.00 0.00 
Btnco Fn 4.82 0.00 .13 
CIP 0.00 0.00 0.00 
Pc4mk~t 1939 0.00 5.00 3.65 
BCA 126 0.00 0.00 1.60 
ROB-Lor .ll 0.00 0.00 0.00 
FEPSA 6.95 0.00 0.00 5.87 

. Olagina 535 0.00 5.00 7.15 
Rioplatm . 3 1.00 0.00 1.67 
Sm Jorge 0.00 27.00 0.00 0.00 
MaheriaPampa 11.49 ^" 1.00 9.20 
Brkias 3629 0.00 6030 
Argentina Equity 0.00 - 0.00 0.00 
NuwoCc 3-09 0.00 8.-- 
Yacylcc 5.04 ' 0.00 23; 
M O ~ ~ O S  5 . 5  0.00 0.r 
Aceiteta Gmera~ 13.75 10.00 0.00 0.00 
BGN 12.00 0.00 3.00 0.00 
LBAR 0.00 1.17 0.00 0.00 
LBAV 0.00 3 69 0.00 0.00 
Quilmes 1 1.07 I 0.00 8. 
EDENOE 16.25 1 15.00 66. 
maJ 70.22 I 0.00 '219. 
La Maxh , 0.00 14.39 4.0 
Banco Rc 0.00 0.00 20.0 
CEPA 11.00 0.00 0.0 
Mastellone 0.00 0.00 0.00 0.00 
Nahuelsat 27.50 5.00 0.00 0.00 
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Corn m ltted 
IFC 

FY Approvrl Compmny Equlty Quasi Partic 
1995 S8nCor 17.39 0.00 20.00 21.00 

a r b  
bar Equity Quad hrtl 
1750 0.00 20.W 21.4 

1995 S0Cm8 
1995 
1Oaa 

SIDECO 
Termindes Port. 

ow& Fund 
lower Fund Mp 

AIeppdC?'A-- 
B8nco ~ 8 1  

Bansud 
Bnhmr - , 
CAPSA 
Grunbrum 

.a 
MBA 
Neuqucfi I 
R e f m  
Tnnscona- 
anon . 
RUR 
iuipeba 

MiUcrut 
suquia 
T61 
viccatin 
FAID 
PIbgonb 

Basin. 

b t  

Total PI 

Approvats Pending Commitment 

Inan Equity - 
15.00 
0.00 

12.00 
.45 

12.00 
0.00 

10.60 
20.00 
0.00 

30.00 w.wv 

AGUAS III - INC 
ARGIE MAE 
AUTCL 
AYG 
F.V. S.A. 
FEPSA (II) 
HOSPITAL PR~VAW 
MERCAN'IIL ARG. 
PATAGONK FUND 
SUQUIA CL 
TGN I1 BLMC 
U.BELGRAN0 

Total. Pending Commitment: 
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01 uhlch has kt0811 rcc(ulJ: JeI17.19 3. J44. I S  

1 now held by IBRD and IM: 5,137.54 4#114.3@ Se 311.92 
i t  sold I 0.00 12.3s 12.19 
f which repaid . : 0.00 12.19 12.79 

102.@9 1 Undlsbur--* 3.261.92 3.364.81 

Note: 
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Ms. Myrna Alewnder 
Director, LCC7C 

From: The S c m ~ a r y  

NOT ICE OF 

' nog 
lion equi 
otiations 

Date: A @  r %I /4% 

OTIATE 

ARGENTINA 

- ! A B L E  ENERGY  RURAL MARKET PROJECT 

lanccth;: 
ia video ( 

3ank is u tivcs h m  the Argentine Republic to negotiate a 
~ r o m s e d h  UL ~3M6.5 r n l w u ~  cuurvuwnr  and a GEF mmt of SDR 10.5 million ('USS14 

D help fi : Renewable Eneq al Market Projea 
c place v conference at the : Fee in Buenos Ail 

P 
The Bank Loan and the GEF p t  would help finance the installation of Solar Home 

cans in h u t  108,000 houoehoids, a capacity building program, a training program, and - .  ,,.,ject admurrstrition. The project has the following specific objectives: a) provide nual areas 
with reliable electric supply in a sustainable manner using ren&lt entrey t8chnologies, where 
feasible; b) support strategic studies and actions at the national level to atrmgthen the power 
s t o r  reform; and G) support the Argentine strategy to expand private sector pnrtici~ation in the 
provision of electricity in rural .reas. 

Executive Directors and Altemntbs 
President 
Bank Group Senior Management 
Vice Presidents, Bank, IFC, and MIGi 
Directors and Department Heads, Ban1 ~d MIGA 

Iykh 
Bank Of] 



From; Tho Secretary 

NOTICE OF INVITATION TO NEGOTIATE 

ARG 

d W A B L E  ENERGY LY RURAL MARKET PROJECT 

'Xbt World Bank is inviting ~~ fiom the Argentine Republic to negotiate a 

. .. 
proposed Loan of USS46.5 million equivalent 'and a GEF grant of SDR 10.5 million (USS 14 

, million equivalent) to help finance the Renewable Energy in Ru :ct Project. 'The 
negotiations will take place via video oonferunce at tho Bank Of ires. 

ral Mark 
Rce in B 

The Bank Loan and the GEF grant would help finance the installation bf Solar Home 
Systems in about 108,000 households, a capacity building pmgram, a training program, and . . project admmstdon. The project has the following specific objectives: a) provide d areas 

. . with reliable electric supply in a sustainable manner wing renewable energy technologies, where /7 

feasible; b) support strategic studies and actions at the national level to strengthon the pawv 
Eecbr refonn; and c) support tho Argentine strategy to expand private sector participation in the 

'olectrici 

Distribution: 

. Executiw Directon and ~ltemates 
hsident 

. .. Bank Group Senior Management 
Vice Presidents, Bank. IFC. and MIGA 

' Directors and Department Heads, Bank, LFC and M l G A  



, . 'The World Bank 
. . ' .. m l l O N A L  LUNK FOR RECWGtRUCWON AND DMLOl  
: .' . . '.JNTERNATIONAL OEMLOPMEFCTASSOClAnON 

mat N.W. 
m. D.C. 2t 

AVA4 61 

Min 
Sen - 

D. Roqu 
: 4- 

~y and H 

nn. e pax. NO. (341) 349-66 13 

Mr. RaCI Jorgc Barid6, Subsecretari 
Jcfatura dc Gabiite de Ministros 
Fax (541) 345-1391 
Mr. Alfiedo H b r  Mirkin, Stcreta 
Fax (541) 349-8005 
Ms. Silvia Garcia, GEF F d  Perso: 
Fax (54 1) 3 110704 
Buenos Aires, Argentina 

d Public 

Re: Pmpsed Argen- uble  EM^ in R~WMarket  
-?led - I n v i t e n  to Ne~udd-  

. . I am plessed to invite to our vmce lo ~ucnos A h ,  a &Itgation h m  the 
Govctpmtnt of Argentina to negotiate apmposed Lorn of USS46.5 million equivalent 

- . and a GEF grant of SDR 10.5 million (USS 14 million mpivalcnt) fbr the Renewable . . 
Energy in R u d  znarket Rojcet I propose that Negotiations start at the Buenos Aires 

' Bank Office, on August 24,1998 at 9:00 AM. 

The Bank Loan and the OEF grant would help fbancc the installation of Solar 
Home Systems in about 108,000 households, a capacity building program, a Paining 
-pem, and project administration. The proposed pmject has the following sptcific 

dvcs: a) provide Mal areas with reliable e l e c  supply in a sustainable manner 
~g renewable energy rechnologks, where feuible; b) support stra!egic studies and 

acuons the national level to strengthen the power sector &aim; and c) support the 
Argentine strategy to expand .. private sector participation in the provision-of electricity in 
rural areas. 

As part of the negotiations, the irruer indicated i the annex to thir later will be 
discussed. 

F 
As you arc aware, in August 1993, the Bank's Board of Executive Ditectofs 

approved a more open information policy. As a result, the lnnomt of iaforrnation made 



. . Invitation to Borrower to Negotiate August 7 

a available to the public has incrcastd.  net the Board approves a project for Bank 
. . financing, the Bank releases the project's Project Appraisal Document (PAD) to 

. interested parties on request. Before releasing such report, the Bank takes into account 
any comments made by the Borrower concerned. Therefore, your delegation for the 
forthcoming negotiations shodd be authorized t indicate any text or data in the PAD 

. that may bc confidential or sensitive, or that may adversely &cct the reIations between 
the Bank and the Government and to clear changes to the wordmg of thc PAD that may 
resolve any problems related to its release. 

Please c o b  that the proposed date fbr the start of negotiations is convenient 
. . and advise us of the status of compliance with the conditions for negotiations and the 

composition of the names of the negotiating team. 

Myma A l d e r  
Director 
Management Unit 

Argentina, Chile and Uruguay 
Latin America and the Caribbean Region 



Invitation to Borrower to Neb,.,, August 7,1998 

Cc: MessrJMmes. D. Leipziger, E. McCkthy. (LCSFP); M. van Praag (LOAEL); M. 
Alexander, A. Faiz GCC7F); P. Levy (LCC7C); M. Hagcrstmm (LCC7F); L. Cariaga 
(EDS08); A. Cobarmbias (consultant). 





Annex - 
Agreements to be reuched &Ing nelgatfutfons: 

level; 

PCU to be wt up in accodmca with TOR, @articulariy, st- and resowas ) acceptable to 
the Bank; 
TOR for the oonsultant ros*, 
TOR for the studies to be oanied out at the -"- 
TOR for the studies to be carried out on ren 
TOR for the W M  pilot subprojects; 
Dates to complete the execution of studies, w WJLWAWG VKW* WUA LUG P- U- -- 
conclusion and recommendations of such studits, and to provide to the Bank a plan of 
action, satisfactory to the GOA and the Bank, to implement such recornmcndations (see 
Annex 2, Table 2.4); 
F i d  draft of a model bidding document for selecting concessionaires; 
Final draR of a model concession contract fir  dispersed ma1 markets; 
Use of B d ' s  procurement guidelines in the case of existing collcessionains; 
Eligibility criteria for the proposed participating provinces (seo Anna 2, Box 1); 
Terns and conditions of the subsibary agreement to be signed beween the SE, the CFE and 
the eligible PG, which would include: 
a) conditions to t r d  the Bank and GEF funds; 
b) setting up of the PIU; 
c)  conditions for the participation for existing and 1 cssionairos; 
d) accepting support from the PCU to preparc, Euperuise, and monitor the sub-project; 
e) ffacilitating the executing of market studies; 
f )  agreement to set up tariff level and strucu~re in accordauce with tariff methodology 

agreed with the SE and the Bank 
g) securing the allocation of FEDEI funds to the pn 
h) Compliance with environmental rafeguads~. 
performance indicators to be utilized for project mmtonng; 
proper implementation timatablc; 
submission of audit report (on project account, md Bank and GEF special account, and SOE 
~f the Bnuk and OEF) no later than 6 months after the end of the fiscal yeat, 
rubmission of quarterly project progem reports. including an cxccutive summary report and 
r report for each participating province; 
mining program for the PG and PRA staff. 

2 Effec(iveness Conditions: 

the PCU is set up and fimctioning; 
a Agreement between the SE and the procurement agent s i g n 4  
a - fd model bidding document and concession contract fbr the selection of new 

concessionaires are acceptable to the Bank; 
fmal standards bidding'document for the procurement of goods lo be installed by existing 
concessionains ;rcceptable to the Bank. 
Financial maaagomcnt system for the project is set up by the GOA. 
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Conditiom of disbwsement fir each prrnfcipating prmin 
Annex - 

for receiving consultant services iiom PCU: 
a) market study agreement sazihdory to the Bank. and 
b) a PIU has beon set up satisEactory to the Bank; . 

. for financing goods and swim after conwssion apemen1 
. a) participation agreement signed by the concessionaire, the PC5 and CFE, by wmcn the 

former a p e s  to carry out the project following conditioxlli acceptable KO the Bank. 
b) a concession agreement has been signed by the PG with a concessionaire. 



PROJECT INFORMATION DOCUMENT (PID) 
rable Enerm in Rural Market Projecl 

Project Under Preparahon urn. 

Countq 
Project Name: 
Region: 
Sector: 
Project ID Nun ' 
Borrower: 
Implementatioh w-1~ 

Ar 
"-newable Energy m nuri lv~wket P~OIKL 

tin America and Carib' 
ergy 
B: AR-PE-6043 
public of Arger 
re- of Energy (SE) 
seo Colc Pis08 
lenos Ai jentina 

' :-.,. Monica Servrn* 
lad of the Prom 
onelfax: (541) ? 

Date this PID prepared: July 27, I! 
Planned Negotiations: August 19 
Planned Board presentation: October 15," 

y name: 

bean Rt 

L I I  

He 
Pll 

U I L  

otion Dc 
M9 8002 

y and S nd: - 

Project Objectives: The main objectives of the proposed loan ride rural areas 
with reliable electric supply in a sustainable manner, using rew rhere feasible; (b) 
support the consolidation of the power sector reform strategy of me mvernment of Arg 
(GOA), (c) support the Government strategy to expand private sector participation in th( 
provision of electricity in rural areas; and (d) promote environmentally sound energy rcauurw 

are to: 
wable sc: . -  - 

develop Argent 

I--*:---- Global GEF objecuves are to: (a) remove marKer oamers to applicanon, ImplementaL,,,, -1 
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households; (ii) small decentralized power supply units, range 3 kW to 10 kW each, based on 
renewable energy systems (RES - photovoltaic, small wind turbines, and mini hydro plants) and 
diesel units to provide electricity to about 5,900 households living in agglomerated village; and 
(iii) about 2,900 RES to provide electricity to provincial public ~ n s  (sch 
centers, police stations); (b) installation of pilot wind home syst wo (2) c d 
(c) a capacity building program consisting of: (i) technical assis- LO facilitab. (11 UIG 

implementation of the program; (ii) the consolidation of the power sectc country; 
(iii) the development of the technical and institutional capabilities requh ~doption 
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of RES; and (iv) a training program to strengthen the capability of the SE and the provincial 
regulatory agencies. 

Project Financing: On a preliminary basis, it is estimated that the total cost of the project will 
be about US$187 million, of which US$46 million would be firm& by IBRD, US$14 million 
would be financed by a GEF grant, and the balance (US$127 million) by customers, 
concessionaires, and the provincial governments through the ,electrical funds. 

Project Sustainability: Sustainability of the proposed project would be assured througl 
enabling the strengthening of the :id regulatory functions and institutions, and appropriate 
incentives and returns for the COI mires. Due to the manner by which the financing of 
individual systems is structured (a rmx of GEF grant for incremental costs, GOA lifetime 
tariffslconnection fee assistance, lsumer payments), full cost recovery is assured from 
those customers who sign up for s during the project life. In other words, the 
sustainability of systems installed with project support is assured for the 15 years concession 
contract period. Beyond the project life, it is expected that new customers could be signed up, 
even in the absence of the GEF grant, because expansion of the customer base during the project 
life and achievement of economies of scale would have reduced operational costs by at least the 
amount of the initial GEF assistance. Project sustainability will be supported through agreed 
monitoring and implementation actions. A mid-term Review will be scheduled by December 
2000 to allow the opportunity for midcourse corrections if necessary. The Bank will also 
monitor Project Implementation on the basis of quarterly progress reports from the SE, by 
accounting auditors, and throueh Bank sumision missions. 
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Pmject Implementation: The Sc. wur provlae the policy framework kr -a I 

development and overall guidance to the project. A Project Coordination Uriit will be set up the 
SE responsible for general project coordination. An administrative Unit (AU) located within the 
SE would be responsible for record keeping, reporting functions, and processing disbursement 
requests for Bank loan and GEF grant. UNDP would assist the SE in handling the hiring of 
consultants. - The GOA will transfer the Bank loan and GEF grant to the provincial governments - as a provincial government, through a project implementation unit, will be in charge 
of the l a  dination and project supervision and monitoring. The provincial regulatory 
agencies WUI supervise concession contract compliance. The project will be implemented by 
existing or new concessionaires. Existing concessionaires will purchase equipment following the 
Bank's procurement guidelines. New concessions, that would be selected through international 
competitive bidding, will purchase equipment following its own procurement rules. It is e-ted 
hat new and existing concessionaires wi x the cost of equipment and its installation using 
bwn resources, i.e. before claiming any customer subsidy from the provincial 

government. The two pilot concessions Tor me dispersed nual areas of Jujuy and Salta, which 
F ondition for the Bank to launch ration mission, have been in place since 
1 er 1996. These concessions, wl 3 supply power to the concentrated market (urban 
area), have already initia installat J 3  to public agencies located in the rural 
-dispersed areas. Consul n a n d  1 rench GEF, are already carrying out market 
studies in four provinces 
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: The pi ould red Environmental Aspects: roject wl ,uce environmental impacts by shifting supply 
P from conventional (diesel) fuel sources to non-polluting energy sources. The renewable energy 

technologies most likely to be used in the project are solar PV, wind turbine, and mini-hydro 
power units. The project also supports the GEF Climate Change Operational Program 
"Promoting the adoption of renewable energy by removing barriers and reducing implementation 
costs". These are environmentally clean and are not expected to pose significant environmental 
or resettlement problems. This project is classified as "B". The concessionaire during the 
installation and operation of the equipment will have to prove compliance of on-going operations 
with existing national regulations, to qualify for Bank and GEF funds disbursements. 

Contact Point: Public Information Center 
The World Bank 
181 8 H Street, h W  
Warhington, D.C. 20433 
Telephone: (202) 458-5454 
Fa: (202) 522-15C 





REQUESTING COUNTRY OR COUNTRIES: 
ELIGIBILITY: 
GEF FOCAL AREA: 
GEF PROGRAMMING FRAMEWORK: 

Renewable Energy in Rural Market 
5 years 
World Bank 
Secretariat of Energy and Ports (SEP) 
Provincial Governments 
Argentina 
Argentina ratified FCCC on March 1 1, 1994 
Climate Change 
Operational Program # 6 

2. SUMMARY: 
The project would provide rural areas with reliable electricity supply in a sustainable 
manner, using renewable sources where feasible. GEF support would facilitate removal of 
market barriers to application, implementation, and dissemination of renewable energy 
sources and contribute to reductions of GHG emissions estimated at 1.5 million tons of CO2. 
The project would be implemented in 10 provinces and would consist of installation and 
operation by private concessionaires of: (i) about 108,000 SHS in rural households; (ii) 
small decentralized power supply units based on renewable energy to about 5,900 - households living in clustered villages; (iii) about 2,900 renewable energy systems to 
provincial public institutions; and (iv) pilot wind home systems in two communities. The 
project would also include a capacity building program to support project implementation 
and to build institutional capabilities necessary for broader adoption of renewable energy 
technologies. 
3. COSTS AND FINANCING (MILLION US): 

GEF: -Project 
- PDF: 
Subtotal GEF: 

CO-FINANCING: -1A: 
-Other International: 
-Government of Arg: 
-Concessionaires 
-Customers 
Subtotal Co-Financing: 

TOTAL PROJECT COST: 
4. ASSOCIATED FINANCING (MILLION US$) 

US$14.0 million 
US$115,000 
US$14.1 million 
US$46.5 million 
N/A 
US$41.0 million 
US$68.5 million 
US$17.2 million 
US$173.2 million 
US$187.2 million 

5. OPERATIONAL FOCAL POINT ENDORSEMENT: 
Name: Emilio Hamon Pardo Title: General International Cooperation 

Division 
,f- Organization: Ministry of External Date: August 29, 1997 

Affairs, International Commerce, and 
Culture 





Christine Kimes 
LAC Region Tel. # 202-473-3689 
Fax: 202-6 14-0087 
Internet: ckirnes@worldbank.o~ 
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/-- OFFICE MEMORANDUM 
, .-,.-a 

; Dist TO: 

: Rici =do Klc FROM: 

. EXTENSION: 
.. C.. 

SUBJECT. _ _ _GENTINA. Renewable Energv in Rural Market Yra- 
Decisio: Meetin! 

"11 A ~ I I I  1" and 21,1998, La. 1~1y1na Alexander chaired meetings to review the 
t PAD of the Renewable Energy in Rural Market Project and to decide on the next 
1s for project preparation (see Annex 1 for the list of participants). In addition, written 

~ ~ ~ ~ u n e n t s  were received from Messrs./Mmes.: Barnes (IENPD); Kimes (ENVGC); 
Manibog (LCSES); Molnar (LEGLA); and Rodriguez (LC( hese minutes 
summarize the main conclusions of these meetings. 

1. 

draf 
step 

ie project isxeady for ap It was ( :d that all 
ditions for appraisal have been met. There was collsensus among the participants that: 
the Government is committed to implen (b) the project is 
sistent with the CAS. 

d that th :on firmt as agree .- ~~ - - ~- - 

the projc :ct; and 

3. . The main is! 
of the participants a 

sues rai: 
Iresumn 

red during the m 
narized below: 

ad recommendations 

Si TI idicated that it i, 11 16 provinces 
mu pdcipate in the project due to elections to oe mla next year. The project 
:earn confhed that four provinces are preparing market studies and may start 
~roject implementation this current year. It was recommended that the project 
~nly include those provinces ex+ted to start project implementation within 
he next two years. The project team indicated that initially 10 provinces (four . 
he first year, and six the second year) could be considered. At the mid-term 

k could I tion is warranted to 
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Project .*. . 
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w-up ne w opera 

GEF Grant. ENVGC staff clarified that the project design should be 
adjusted in order to make it consistent with the GEF Secretariat and Council 
:xpectation'that the size of the GEF subsidy per household will decline as the 
market i s with ti 2 project team agreed and indicated that the 
uranger r payme bsidies will be modified accordingly. As 
qpecifiea in earlier docurnenrarion, the GEF grant per unit will be provided at 
3 declining rate that becomes zero at the six year of implementation in the 

me. Thc 
:nt of su' 

. .. nents fo . . . 



sold to private operators through public bidding, following Bank's guidelines. 
The Chairperson recommended that the project team assess the status of 
preparation of the models of bidding documents and concession contracts. - 
Electrical funds. The availability of the electrical h d s  (FEDEI) was raised 
during the meeting. The Project team indicated that the Consejo Federal de 
Electricidad in accordance with law 24065 regulates the distribution of these 
fhds  by province. The project team also confirmed that the CFE submitted a 
letter to the Bank showing that the available funds for each province cover in 
excess the funds required for the project up to year 2002. The chairperson 
recommended that the availability of these funds and their dedication to the 
project by the provinces should be described in the loan agreement for 
eligibility. The project team indicated that this should be a part of the 
subsidiary letter to be signed between the central govement and the 
province. 

zment. 
lment th 

ccornrne 
; by the 

am adju 
ywithtl 

Procur It was n :nded that the project tei st prior review 
procure reshold! Bank in order to compl: he thresholds 
guidelines approved for Argentina. Also, a maximum aggregated amount 
should be set for hiring individual consultants. The project team indicated 
that: (a) the aggregated amount should be applied only to short-term 
consultants, and not for long term consultants, for example, the PCU's e, 
and (b) the number of individual consultants to be hired for the project will be 
agreed during appraisal. The meeting recommended that the use of the 
proposed consultant roster and the procedure for setting it up be clarified and T 

agreed during appraisal. It was also recommended that the equipment to be 
purchased by new concessionaires using their own rules should be shown 
separately in the table of loan disbursement under Other Category. 

Disbursement. It was also discussed that the Bank typically disburses on a 
percentage basis, not on a lump sum basis. The project team indicated the 
following is acceptable to LOAEL: (a) the application of disbursements based 
on a lump sum amount; and (b) the declining utilization of the GEF grant. 

, The project team indicated that the PAD (Annex 6) will clearly describe the 
declining utilization of the GEF grant per year. 

above, I 

Project reporting. The chairperson recommended that the annual project 
progress report be made available to the public, in order to show the 
transparency of Bank's project implem 1, processing, and use of Bank 
and GEF funds. The report should co\ ast, the following areas: project 
implementation status for each province; monitoring indicators as described 

number and amount of contracts (goods and services) approved by the 
mject cost and financing for each province. 

recorn 
:F relate 

Performance Indicators. The ENVGC staff1  ended that a series of ' 

new indicators should be added to monitor GE d activities (see Annex 
2). It was also recommended that the result of a survey on public satisfaction, -- 
improvement in quality of life, and performance of the regulatory agency be 



ncluded. The project team indicated that the implementation of this survey 
will be included in the TOR of the public promotion and dissemination 
program which are under preparation The Chairperson indicated that 
performance indicators should also demonstrate that the project has created a 
market fi vable en yond the project br renev 

-0 U,- 

life. 

. Then: Matrix ~r alrrrlwan C rsus Financing ieeting recommended 
.o prepare a matrix, one for each type of investment (solar, wind, mini-hydro, 
iiesel, hybrid) showing the proportion of total per unit cost to be financed by 
Loan and GEF proceeds, federal funds, concessionaires, and by the users in 
:ach of the relevant income categories. 

ng. Thf cplained 
zt team 

rheft of hardware. The possibility of theft of tbe equipment was msec 
during the meeti : project team el I that the experience shows that 
this type of theft igible. The proje also emphasized that the 
concession contract snould include a clause requiring the concessionaire to 
insure the equipment against all risks, consistent with appropriate practice. 

Financial model. The meeting asked about the status of preparation of the 
financial model for an efficient concession company and the preparation of 
the corresponding sensitivity analyses. The project team indicated that the 
modelwas already discussed with the ~Gentine Government and is ready to 
be used during appraisal. The NPV of the net cash flow of a given size 
concession will be used as indicator of the magnitude of the business for the 
private operator. The project is based on a market penetration of about 50%. 
Sensitivity of the NPV to changes in the nu&ber of customers, tariff, 
equipment costs, O&M, and discount rate will be tested. 

Opportunity Cost of Capital. 'The c-on raommended'vaifyi the 
discountrate used by the Bank for long-tenn investment. It was indicated that 
the economist of the CMU recommended using 10% as discount rate for long 
term investments for Argentina. There are no major distortions in trade or 
exchange rate to warrant a shadow rate. With a moderate level of inflation, 
the real rate is about 7%, which is close to the potential rate of growth of the 
economy in Argentina. 

Next Processing Steps. The project team indicated that the reduction of 
project scope will require a recalculation of project cost and financing 
.requirements, and the economic and financial analyses. Also, in line with the 
comments received, the meeting concurred that the appraisal should last about 
two weeks in order to ascertain how advanced the implementation status of the 
project in thlbse provinces expected to start this calendar year. This wil' 
require the project appraisal team to meet the corresponding provincial 
authorities. 

Conclusion. Based on above, the chairperson agreed to launch the project - appraisal mission on April 27, 1998 mission, postpone negotiation till June, . - 
md mail oard presentation in July 1998. 



Cleared w/& cc: Messrs./Mmes. Alexander (LCC7C); Kimes (clu VGC); Van Praag 
(Lo Rodxiguez (LCOPR); Molnar (LEGLP 

Messrs./~n urki, (LCSVP); rerry, unaerwood (LCSPR); L = v r c  Aatzen 
(LCODR); Akin-Karasapm, Crown, Grimes, Hughart (LCOQE); 
Alexander, Faiz, Hagerstrom, Partridge (LCC7C); Araujo, Jimdnez, 
"odriguez (LCOPR); Koch-Weser, Quintero, Gacihla-Mario (LCSES); 

halla, McCarthy, Lister, de Franco, Vaca-Soto, Schneider (LCSFP); 
[c-Allister (OED); Picciotto @GO); Feinstein, Fankhauser (ENVGC); 

Collell, Molnar (LEGLA); Van Praag, Gana (LOAEL); Levy (LCC7A). 

,. Chron. Project Files: B= ARPE6043lARGE45048; IRIS 
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Annex 1 

Renewable Energy in Rural Market Project 

Decision Meeting 

List of Participants 

Name Unit Rm. No. 

Myrna Alex LCC7C Buenos Aires (Chairman) 

Ricardo Klockner 1 - 5  177 

~stine Kimes ENVGC 13 

~uel Fankhauser ECSRE H3 - 247 

159 

F2K - 1 80 (peer reviewer) 

F2K - 170 

5 

15 - 191 

IS - 165 (peer reviewer) 

LEGL lar 

Douglas Barnes IENPl 

,P Ernest0 T d o  IENPl 

ene McCarthy 

Nelson de Fmco LCSF 

Luis Vaca-Soto LCSF 

Alvam Covarmbias Corn 

LCSF 

Mike Jones 

- 

lltant 





Annex 2 

Argentina Rural Energy: Project Design Summary 
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Narrative Summary 
a. CAS Objective 

b. CEF Operational 
Program: Promoting the 
Adoption of Renewable 
Energy by Removing 
Barriers and Reducing 
Implementation Costs 

Project Development & 
Global Objectives 

GO. Rovide rural off- 
grid energy services 
sustainably through the 
private sector using 
renewable energy 
systems 

, -.puts 

1. Concession contracts 
for providing electricity 
services 

2. Promotion, on 
and operation of reduced- 
cost renewable energy 
systems by private-sector 
concessions 

3. Strengthened 
regulatory hnction and 
capability of provincial 
governments 

4. Greater consumer 
awareness and 
acceptance of renewable 
energy systerr - 

5. Standards 1 

certification for 
renewable energy 
systems 

Key Performance Indicators 

(CHG Indicators) 

Avoided household equ~va~enr-~erosene purchases 

Generated kwh From PV systems 

Avoided C02 emissions (target: 1.8 mt C02 avoidc lroject outputs) 
(Market-lmpact/Market-Creation Indicators) 

Number of installations of solar home systems by concessions country-wide 

Overall market share of renewable energy systems in off-grid applications (relative 
to conventional off-grid energy supply) , 

Installation costs of solar W systems (per peak watt); operation and maintenance 
costs (per unit) 

Market share of renewable energy equipment produced according to standards 

Proportion of the rival market served by concessions 
(Barrier-Removal Indicators) 

1. Standard concession contracts in place to provide electricity sewices using 
renewable energy systems in the mral market (target: 16 contracts by 2002) 

2. Installations of solar PV systems in households and public agencies by 
participating concessions (target: 14 MW and 120,000 systems by 2002) 

2. Installations of mini-hydro plants for small communities by participating 
concessions (target: 450 plants, 3-10 kW each, serving 13,500 households) 

2. Installations of pilot wind home systm mnance I 

2. Share of renewable energy systems relative to convmt~onal systems msta~~ed by 
participating concessions 

2. Ratings of capabilities of participating concessions to design. ~urchase, fmance, 
market, install, operate, and maintain rend iergy syst 

3. Regulations enacted by provincial govtmmenrs that promote renewable energy 
systems (target: 16 provinces by 2002) 

3. Ratings of capabilities of provincial governments to regulate markets and 
concession contracts for renewable energy systems 

4 (& 2). Ratings of household familiarity with, understanding and acceptance of 
renewable energy systems; household plans or deliberations to purchase renewable 
energy systems 

5. Number of suppliers and installers certified; standards issued 





4. OPERATIONAL FOCAL POINT ENDORSEMENT: 

Name: Kanoute Salif 
Title: Point Focal Operationnel du FEM/Mali 
Organization: Ministere de L'Equipment de L'ArnCnagement du Tenitoire, de 

l'Environnement, et de 1'Urbanisme 
Date: September 10,2002 

5. IA CONTACT: 
Christophe Crepin 
Regional Global Environmental Coordinator, Africa Region 
Phone: 202-473-9727 
Fax: 202-473-8 185 
E-mail: ccrevin@,worldbank.org 

Ademola Salau 
Regional Manager for Climate Change (Africa) 
UNDPIGEF 
Tel: 2 12-906-59 1 1 
Fax: 2 12-906-6998 
E-mail : ademola.salau~und~.orq 




