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MEMRANDUM FOR THE IA DEV EP T ASSISTANCE EXECUTIVE 
COMMITTEE 

FROM : UAIDBolivia 

SUBJECT : 
Bolivia IRR Rural Electrification Loan
 

REFERENCE: 
A previous IRR for this activity was approved by
 
LA PAZ AIDTO A-123 of August 14, 1970 

1. Borrower 

The Government of Bolivia (GOB) will be the borrower and will makesubloans available for project execution. The executing agencies
will be the GCB owned Ea.presa Nacional de Electricidad (ENDE) andthe Instituto !4acional de Electrificacion Rural (INER), the GOBinstitution responsible for rural electrification. 

2. Pro.-Ject Descrition
 

A $12,000,000 
 loan to the GOB is proposed for the construction of
rural electrification transmission and distribution facilities in
three of the most populated departments of the country (La Paz,

Cochabamba and Santa Cruz).
 

The loan as proposed will cover all the 
costs of the project, both
in local currency and foreign exchange. Local currency requirements
are the equivalent of $3,435,000, or 29% of the proposed loan, .while
foreign exchange requirements are $8,565,000 or 71% of the total
amount. 
A project cost breakdown is given in the Financial Plan
below. 
All local currency procurement will be made in Bolivia.
Foreign exchange purchases (Cod.e 941) 
will be primarily from the
United States, with Brazil and Argentina also having a significant
 
participition.
 

Funds will be made available through subloans to the CompaRfa
Bolivians de Energfa Elctrica (BPC), a private power company serving

the La Paz area; 
to Empress de Luz y Fuerza Eleetrica de Cochabamba,
S.A. (ELFEC) serving the Cochabamba area; and to Cooperative Rural
de Electrificaci6n Ltda. (CRE) serving the Santa Cruz area. 
Asubloan will be made to the Empresa Nacional de Electrificaci6n (ENDE)fir a transmission line in Santa Cruz. 
These institutions are
competent and experienced and 
no majoi: implementation problems are
anticipated. 
In additiony technical assistance will be provided by
NRECA. It is estimated that three years will be required for project
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completion, and that projected distribution requirements of the
specific areas to be served will be met through 1978 in Cochabamba
and La 	Paz. 
The requirements of the Santa Cruz area, where generating
capacity is a limiting factor, will be met through 1977.
 
A breakdown is made in Table A for each of the three areas to be
served, showing expected use of the systems in the first year and
in the 	tenth year following completion cf the project.
 

TABLE 	 A 

LA 'AZ 
 SANTA CRUZ 
 COCHABAMBA

BP Co. 
 CRE-ENDE 
 ELFEC
Ist. 	 10th 1st. 
 10th 
 ist. 
 10th
Year 	 Year 
 Year 	 Year 
 Year 
 Year
 

1,300 	 1,8OO 6,ooo 14,000 10,000 20,0003,500 	 Residential Consumers5,000 8,500 	 11,000 6,500 13,400120 	 Farm Consumers
150 
 225 
 900 
 200 
 400
9 14 1,300 1,700 
Small Commercial
 

150 215 Large Commercial, Industrial
25 	 200 1,000
20 	 40 20 50 Irrigation Systems
25 30 
 15 25 Street Lights Systems
 

Table B shows the construction and installation projected for financing
under the loan, by area. 

of various types 

Items 1 through 5 show the amount in kilometers
of lines to be constructed. Item 6 	 shows total substationcapacity, while item 7 shows the number of individual houses for which
installation of internal wiring is provided by the loan. 

TABLE 	 B 

LA PAZ SANTA CRUZ COCHABAMBABP Co. CRE-ENDE ELFEC 
1. 	 230 

90 640 132 Km. 30 - 14.4/24.9 KV2523. 	 378200 	 Km. 10- 14.4 KV86 
 460
4. 100 210 	
Km. Secondary Underbuild
 

5. 	 75 75 
415 Km. Secondary
 

6. 5,000 	 Km. 69 KV Transmission
30,000 

5,000 	

15,00 KVA Substantion Capacity (tots])7. 
 14,000 
 14,000 Interior House Wiring
 

Inst. 
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3. Financial Plan
 

The following tables show the project cost breakdown by item and
 
area (Table C), and by foreign exchange and local currency require
ments (Table D).
 

TABI C 

La Paz 
oeSTCOST 

Cochabamba 
W (us$) 

S&nta Cruz 
Item BP Co. ELFEC CRE ENDE INER TOTAL 

1. Transmission 570,000 1,145,000 l,715,000 

2. Distribution 840,000 2,300,000 4,300,000 7,440,000 

j. Contingency 140,000 230,000 468,000 114,000 952,000 

4. Facilities Equip
ment & Materials 204,000 475,000 679,000 

5. hEgineering and/ 
Dr Adrmiinistration 140,000 230,000 430,000 114,000 914,000 

6. Technical 
Assistance 75,000 75,000 75,000 75,000 300,000 

T 0 T A L 1,690,000 3,039,000 5,748,000 1,448,000 75,000 12,000,000 

TABLE D 

PROJECT FINANCING (US$) 
(io0%AID LOAN) 

Foreign Exchange Local Currency Total 

BP Co. 1,060,O00 630,000 1,690,OOO 
EiFC 2,219,000 820,00 3,039,OOO 
CRE 4,402,000 1,346,000 5,748,000
"NDE 8, 000 639,O00 1,448,0OO 
NEP _75,000 75,000 

8,565,000 3,435,000 12,000,000 

Per Cent 
of Loan 71% 29% 100% 



4)
 

4. 	Alternate Sources of Financing
 

a. 	The World Bank group, through the International Development 
Association (IDA) is planning to finance generation facilities 

in Santa Cruz and transmission facilities in La Paz, Santa Cruz and 
Cochabamba. However, IDA is not interested in financing rural 
electrification in Bolivia. This project is complementary to their
 
program.
 

b. 	The IDB does not presently contemplate such a program of rural
 
electrification.
 

c. 	A.I.D. controlled local currency is not available for this purpose.
 

5. 	Coordination with IDA
 

Discussions with IDA technicians in Bolivia indicate that a $10.5 
million loan to the GOB for ele,.-trification will be signed early in 
1973. The project proposed for A.I.D. financing complements and is 
dependent upon the IDA project. Taerefore, close coordination with 
IDA is essenial, both in Washington and in the field. The IDA 
project includes a $6.0 million sub.oan to ENDE, with $4.2 million 
going to Santa Cruz for two 8 kw generators to come on stream 
dur.ng July to November, 1974, and a 69 kv transmission line from 
Santa Cruz to Montero. The $1.8 million balance of the IDA subloan 
to ENDE will be used for transmission lines in the Cochabamba area 
to take advantage of the large IDA financed Santa Isabel hydroelectric 
project. In addition, IDA Cunds will be used for a $4.5 million 
subloan to BPC in the La Paz area for a transmission line to Corocoro 
and to reirbrce the transmission ring around the urban area. The IDA 
technicians stated that they are not interested in financing rural 
electrification, but they welcome the AID contribution.in this area. 

6. 	Background
 

The 	 GOB continues to give very high priority to the economic develop
ment of the agricultural sector and the social development of the
 
rural population. Both these objectives are met through rural
 
electrification programs. The proposed project is part of this
 
continuing effort to electrify rural nreas of Bolivia. It should
 
contribute to increased earnings from agriculture and an Imnajroved 
standard of living for the rural population in the areas to be 
servwd. 

http:contribution.in


5) 

The initial IRR, presented in August 1970, proposed a $2.0 million
loan to ENDE for assistance to cooperatives in Cochabamba, SantaCruz, Potos{, Sucre and Tarija, and for sublending to BI in theLa Paz area. With a more stable government and the passage of 
time, the requirements for electrification have increased 
dramatically, This is reflected in the increased amount of the

proposed loan. Potosf, Sucre nnd Tarija 
have been dropped fromthr. proposed loan program, however, because their data, plans and
organization do not warrant support at this time. 

The participating entities in the program can be briefly described
 
az follows:
 

a. 
Empress de Luz y Fuerza El~trica Cochabamba S.A., (ELFEC)

with its headquarters in Cochabamba, is a mixed corporation


with private stockholders owning about 20% of the stock and the
 
rent held by the municipality of Cochabamba and ENDE. 
ELFEC is
basically engeg-d in distribution of electricity, receiving their
 
power from ENDE. 
ELFEC has participoted in rural electrification
 
in the Cochabamba valley since 1967 through their Central Office of

Rural Electrification. 
They have received technical assistance
 
from the Peace Corpos and NRECA.
 

b. 
Compafifa Bolivians de Energ{a Ele'ctrica S.A., (BPC) is a
 
Canadian corporation beneficially owned (over 51%) by U.S.


shareholders. It serves the Oruro and La Paz areas 
with generation,
transmission and distribution facilities. 
 It began rural electri
fication in 1969 with the completion of a 69 Kv transmission line
 
to MJna Matilde on the altiplano near Lake Titicaca. Part of BPC's
share of the proposed project would provide service from the Mina
atilde line t: adjacent rural areas. It is also proposed under

the project to construct c transmission line 
to a mine at Chojlla

in the Yungas, and to similarly provide service to adjacent areas.
 

c. The Empresa Nacional de Electricidad S.A. (ENDE), headquartered

in Cochabamha, wns created by Government Decree No. 127462 onFebruary 4, 196'5 for the purpose of developing a national plbn toelectrify Bolivia. In outcarrying this mandate, ENDE has madeinterconnections with other electric systems in Bolivia. ENDE has


the responsibility for the generation and transmission of electric 
energy throughout Bolivia with the exception of the Department of
To Paz and a part of the Department of Oruro where ]PC has a 
concession. 
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ENDE is 
a "Sociedad An6nilla" which can accept both private and
State shareholders. Shareholders, however, have been limited to
the CorpWracion Boliviana de Fomento, Yacimientos Petroliferos
Fiscales Bolivianos and the arporaci6n Minera de Bolivia; three
State entities. 
FMDE is a shareholder in the Empresa de Luz yFuerza E16ctrica de Cochabamba (ELFEC). ENDE also has a
reprsentative n the Board of' Directors of INER. 

EIFDE functions as an autonorfyjus organization deriving itsrevenue solely from the sale of electrical energy; its primary
client.s being ELFFC in Cochabamba, CRE in Santa Cruz, the Corporaci6n
,:jinora de Bolivia and the Grace 1.orporation mine "Estalsa". 
d. Cooperativa Rural de Electrificaci6n (CRE) headquarteredSanta Cruz, was organized on November in 
responsible 

14, 1962. CRE, thre organizationfor distribution in t-e Santa Cruz area, obtains allits Power from Ei€DE, and the solei s cu9trmer of ENDE in the SantaCruz area. As the name iupies, they are a cooperative. A.I.D.loans No. 511-WL-.O01 
and 

for ,.io 18,&10,00r) (approyimately US$1,567,500)511-L-031 for US$4,700,000 were signeid in mid 1967 to assist inthe constri±-sien cf an- ENDE generating plunt and transmission linein Santa Cruz and a CRE electric distribution system. Implementation
of this loan movd very quickly, a-d by October 30, 1970 the Cityof Santa Cruz distribution sy'stem ,aas officially turned over toCRE. ,RE is well mannged and te!hrically competent. 

e. Instituto Naciona) de Electrificacion FRiral (I E). A GOBagency headquartered in La Paz, 
 NER was created in November
1970 by Executive Decree with tii 2 object of studying, developing,financing and executing the instajljation ef electric servicerural areas within a cooperative framework. 
in 

In the two years since its formation, INER has embarkedambitious program on anof elcctrifytng some 50 isolated populationcenters through a S$2,500,000 "panish line of credit. To date,53 cooperatives have been organized, 11 electric systems are inoperation and 9 additional systems are under construction. 

7. Economi echnicaniaialF bt 

Recent studies by economist Jame,, Ross and NRECA engineer GilbertMoon indicate that sufficient information has been developed to'upport the icanomic. technical and financial feasibility of theelectrical desigiis proposed for financing underELFEC, this project.CRE, NDF, and areB-Tr advanced in the preparation of 
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construction plans, the study of equipment and materials require
mer, 
 and in the study of economic benefits and cost estimates.
 

Any additional financial and technical planning with reasonably firm 
cost estimates nec,-ssary to meet the requirements of FAA section 611 
will be developed during intensive review. 

The Mission has concluded that the various operating entities involved 
in the loan program have the capacity to execute, oprate and maintain 
the project which will receive A.I.D. support. This conclusion is 
based on op)erational experience, frequent personal contacts and the
 
studies mentioned above.
 

8. The Loan and the Mission Prngrcm 

The FY 1973 Field Budget Submission, approved in August 1972,
lists rural. elecGrification in support of the agricultural and rural
development sector &s one of the Mision's priority arens. This is 
alsc one of the sectors given high priority by the GOB. The loan
 
should have a significant social and economic impact. It will be
complementary to other Mission activities in the agricultural and 
rural development sector, such as the $8.0 million Agricultural
Production and Marketing Loan, signed in November 1971, the $3.0 
million Community Development Loan, signed in September 1972, and the 
continuing program of agricultural technical assistance by Utah 
State University. 

9. Issues
 

a. Convertibility
 

The loeal contribution to the project consists essentially of
 
the use of engineers, technicians, staff and facilities. Thie 
entities involved have very liaited funds available for additional 
investment, particularly in rural electrification. A.I.D. loan 
funds will therefore be needed to meet local currency as well as 
foreign exchange costs of the project. These local currency
expenditures are presently estimated at $3,435,000 or 29% of the 
proposed loan amowut.
 

b. Technical Assistance 

it is projected that the services of two NRECA specialists will
be needed for three years. One should be an engineer and the other 
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an office management specialist. There is dividedopinion amoni
 
the participating ;nstitixtions whiether adiinlani~ 
 nd
 
s pe~i-ab _,~__nia assistance will be required. ' 

c. Prolect Financial Structure
 

Several questions bearing directly on the financial structure
 
of the project remain to be resolved. These 
are the interest rate
 
to be charged on subloans to the participating entities, the
 
establishment of 'an adequate rate structure for the systems, and 
the determinatiod of' a viable economic rate of return for the 
projects., This letter question may be complicated by the IDA 
requirement of a 9% rate of return for their project. 

d. Executing Agencies 

The two executing agencies are ENDE and INER. 
A.I.D. haA had
 
a satisfactory working relationship with ENDE ns 
the executing 
agency for the $4.7 million loan 511-L-031. The GOB wants the 
newly established Ir,5R to gain experience in large programsand to 
exert more authority over rural electrification. The relation
between INER and ENDE in the execution of this project remains to 
be defined. 

10. Intensive Review 

The Mission plans to complete Intensive Review and prepare a Capital
Astance Paper by December 1, 1972 with the assistance of NRECAand AID/W. Close coordination will exist with the GOB, ENDE,

ELFEC, CRE, BPC and INER. 
During intensive review an engineering
economic study will be made to determine the cost and viability of 
eacj' electric system. A ten or twelve year financial forecast will 
be 'made for each sub-project. Assistance required by the Mission 
for intensive review consists of an NRECA engineer and an NRECA 
economist, and an AID/W engineer. 

DRAFTERS:
 
Fred Alvarez, Chief Engineer- USAID/Bolivia

Fonald G. Russell, Chief, Capital Development Office -USAID/Bolivia 
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