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PROJECT AUTHORIZATION

AMFNDMENT No. 1

Name of Country: Bolivia

Name of Project: Chapare Regional Develooment
Project

Number of Project: | 511-0543

Number of Ioan: 511~-T-067

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as

amended, the Chapare Regional Development Project for Bolivia was
authorized on July 29, 1983. That authorization is hereby amended by
deleting the first sentence of paragraph 1 and substituting in lieu
thereof the following sertence:

amended.

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as
amended, I hereby authorize the Chapare Regional Development Project
for Bolivia, involving planned obligations of not to exceed twelve
million five hundred thousand United States dollars (US$12,500,000)
in loan funds ("Iloan") and four million four hundred thousand
United States dollars (US$4,400,000) in grant funds ("Grant") over
a three year period fram date of authorization, subject to the
availability of funds in accordance with the A.I.D. OYB allotment
process, to help in financing forelgn exchange and local currency
costs for the Project.

The effective date of this authorization amendment is July 22, 1985.

The authorization cited above remains in force except as hereby

Director, USAID/Bolivia
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I. SUMMARY AND RECOMMENDA'I'ION
A. The Project

The Chapare Regional bDevelopment (Crup) Pruject Agreement was
signed on August 12, 1983, with A.1.D. resources or $lé.4 million and GOB
and solivian private sectur counterpart contributions ot wore than $o.L
million. The purpuse of the CRDP is to carry out a wulti-faceted
development program witnin the Cnapare region. The project includes an
integrated package of financing and tecnnical assistance to support siall
farmer and agroindustrial pivuuction activities, programs for the
identification anu promotion of new agribusiness ana Marketing
opportunities and support for institutional development in tne Chapare
region. The developmental strategy was conceived and initiatea in
conjunction with an International Narcotics Matters (1NM) -supporteu
program designed to reduce and controut, through specific enforcement
measures, the prouuction of coca troin the Cnapare destinea for iliicit
international markets. Successful accomplisinment ot tne Chapare pcoject
objectives is vased on a comvined efiort to diminish and control the
illegal production and trade of coca and, at the same time, offer Chapare
tarm and non-farm resiadents viable options Lor acnieving sustaileua qrowth
in personal income and an overall improveu standard of living. 1n
aadition to the CRDP, the total devetopiment efforc wriain tne Chapdre
includes $11.5 millioa in USALD financing tor infrastructurai investuents
in rural roads, rural sanitation projects and colununlty cevelupmenc
activities.

The Cnapare region is similar to many rural areas of Boiivida in
that it is characterized by small towns, dispersed populations and rugyeu
terrain wnich tends to turtner isolate Lnonabituants from tue aavantayes vt
life in urban and peri-urban populatiun centers. The avsence or an
electrical power system in the Chapare nas retairdea the growtn ot nor.al
developmental processes in tnat area. AS a consequence, agroinduscrial
opportunities have qune untappeu. Chuapare resivents and agroinaustrial
experts emphasize the urgent need tor electricity, not unly to improve
the quality of i1ife in the region, buL aiso to encourage alternative
agricultural investments in & region conducive to the introductiou of new
Crops ana agriculitural technologies.

The design of the CRUP was based on the provision of basic
infrastructure for the Chapare, with priority given to the construction
and repair of the rural roads system and a consistent, cost-effective
supply of electrical eneryy, to proviue fundamental incentives for
existing and new business initiatives in the region. In addition to
providing an economical and reliable source of power to ennance tne
impact of development activities fostered under the CRDP, electrification
is expected to strengthen the elfect vt coca control enforcement lmeasures
and better the Cnapare inhabitant's quality of Life.



In 1980, tne Inter-American Developuent Bank (IDH) proposed a
long-term electrification project to assist tue Holivian National
Electric Company (ENDE) in expanuing its generation, tramsmission ana
transformer facilities. The pruject wus designed to endabie ENDE tu mneet
the expected load growtii from existing customers and to supply eleccrical
power to new customers serviceu ailong suotransmission lines to be buiit
under the program. Key elements of the project included a high voltage
transmission line interconnecting Santa Cruz with tne rest of the centrdal
ahd eastern parts of volivia, and the provision of increased transtormer
capacity for two existing and two new substations, allowing for
distribution of electrical service wituin certain areas of tne Department
of Cochabamba. The total cost ot the tour year project was estimated at
$122 million, with 70 percent of tne cost to ve financed by IbB, 10
percent by the Andean Development Corporation (CAF) and the remaining 20
percent to be covered oy GOB contributions and a grant vy the Swedish
Government.

As a result of discussions with USALD ana other international
organizations, tne IDB project inciuded a connection from Cochavamwa to 4
new switching scation to oe constructea at San Jose in tne Chapare, witn
linkage to the primary ENDE system at the Santua Isabel nydaro station.,
Thus, the system woula have proviued a signifticant amount of electric
puwer transmission ana distribution to a portion of the Chapare.

USAID completed the aesiyn or the CRDP unuer tihe assunption thdt
ID8 would provide, in a timely way, the necessary Chapare electrification
infrastructure. However, in early iYdJ3, lus declueu to postpune tie
pProject temporarily for tecunical and financiai reasons. since an
electrification system is essentlal to tne overall achlevement of Chapare
project objectives, completion of the proposea, large-scale 1D
electrification program was o cricical assumption in tne design of the
Chapate development project and a key aspect of successtul implementation
of the pruject's coca control measures. ‘I'he IDB uelay nas, therefore,
necessitated direct AID action (i.e. an amendment to the CKDP) tu proviae
tne required electrification infrastructure to the Chapare., 1n aaaltion,
the Mission will continue discussions to ensure eventual linkage of the
Chapare witn tiie overall IDB electrilicacion program to proviue increased
electrical distribution capacity in tne region,

The proposed electrification project amenament will nave an
important impact on tne aciievement cf a major objective of the Chapare
project - ~ that being the enhancement and creation ot a variety of
profitable marketing opportunities needed to encourage farmers to improve
and diversify aqriculturai and forestry systems, and thereftore dunibisn
their reliance on coca as a major source of income. Through the
electrilication ot the Cnapare, 4 significant number of Lamisles dand
commercial entities will have access to a permanent source ot energy.

The successful completion of this pruject will contrioute to tue
increased profitability and etficiency ot both existing and new, smail



and medium size aqroindustrial businesses located in the regqgiun. ‘inis
will pe accomplisheda through reasuctions in operatiuvndl costs ana
increased productive capacities of commnercial enterprises having access
to electrical puwer. In aduitiun, tne Cnapare electrification project
will enhance marketing opportunities vy making information regardiny
product pricing, demanu and distrioution more daceessiole tarouyn
increased usage of radio and television. 'I'ne project wili also contribute
to an impruved standard of living tur those resiaents oL wne Chapatre wnu
experience the advantages and comforts of electrical power service.

The project contemplates tne construction of an electrical power
system throughout approximately 15 percent ot tue geoyrapnical drea of
the Chapare. A system of electricai cransmission anu aiscrivution
totalling 15) kms. and providing service to approximateiy 3,000
residential users (or close to lu percent of tne Cnapare pupdiation) and
350 institutional and cominercial estaolisnments, is projectea at tne end
of the turee year project.

The primary components of this $5.42 million suvproject are tne
construction and installation of boti primary transmission lines ana a
secondary distribution system. The system wili incluae: 1) a Y Km. 115
KV transmission line between the points of santa 1savel and San José, 2)
the partial construction of a suostation at $an Jusé to accumnouate
termination of the 1ll3 KV line and interconnection witn the outgoiny 34.5
KV line, and 3) the construction oL a 34.5 KV discrivution system
providing 79.2 kms. of service line between 3an José and Chimoré, two
northern trunk distribution lLines at 34.5 KV capacity spanning a distance
ot 57.9 kms., and one b Km. spur otf ot the main distribution line.

Financing ct aii project activitles wlli be accomplished tnrougn the
provision of $2.5 willion in ALD loan funds and $2.91Y million in GOB
counterpart contrioutions. AlD resources will finance tne cost of tne
transmission lime anu substation construction anu upgrading work,
agistrioution line materials and eyquipment, ang tne provision oL <24 awontins
of technical assistance. ‘The GUB huas already procurrea $1.01Y million 1n
transmission line materials anu egquipnent that will ve Jdirectiy employed
in the construction of the system's nigh voltage transmission line
between santa lsabel ana sSan Josdé, 1n aadition, tne GUU will tipnance
$1.9 million in adaitional costs, including the use ot $1 million in
Title 1II funds, tor the locul purchase oL materials, equipment anu vtaet
construction inputs.

The project executlng dgencles will ve the natlionul power
company, Empresa Nacional de Electricidad S.A. (ENbu), and the electric
distribution company 1n Cochavamva, Luz y Fuerza Eléctrica Cochabamba,
S.A.M. (ELFEC). These institutions will be responsiblie tor the planning,
design and implementation of the project, as well as operation and
maintenance of tne completeu system.
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C. Recommendation

The USAID/Holivia project committee nas determined tnat tne proposed
electrification project is technically, administratively and financiaity
feasible within the tnree-year life-ol-project periou. ‘1ne specific analyses
carried out during the project design stage uia not identify aany serious
obstacles to project implementation and inalcated that tne project can achleve
its purpose. Special attention was paia to the environiental and
institutional issues identified auring the project Lntensive review. Joth the
USAID Project Development Team and the Reviewing ana Approval Committee
recoinmend that the project ve dapproved anu tiat an A.l.b. loan for. $.5
mirilion be authorized.

D. Project Development Team

The Project Developmenl Teai was composed Ol tie LoLliowling
USAID/Bolivia statf Members:

Michael Y. Lotstron Assisvant Project Development Orticer

Jonn A. Fasullo Rural Deve.opiment Ofrficer (Cnapare
Project Lourainator)

Gonzalo Fernandez Project Engineer

Walter lFiorilo Project Engineer

Oscar Antezana Prugyram Econowist

Rail pPinto Fraunclal Analyst

LUls Ampuero Private sectur Office

The following consuitants ainu BENDiE anu SLUT personuel dsbisted Lu
the technical analysis ol tue project:

Wilson Hougln Eleccrical bBnglneer (Keuvireu ALD)
Gustavo Vegya Financial Analystc

conraao Camacno Civil Bngineer suyl

Feaerico Lucero B. ENDz

Carlos Ulloa N. END.S

Rodolio Aspdn ENDE

Ramiro Rico ENLS

ne pProject wds reviewed by Cile foliowlny Usalb/pBolivia Utrlcers:

Joe O. HilLi, JrI. Cuntroller

Robertu Ledn ae Vivero Progruaa OLflcer

Rovbert V. Thurston Rurui Development Officer

Robert J. Asselin, Jr. Prouject Development Oflicer

M. Peter Leifert Deputy Project Deveiopment Officer
Henry H. Bassturd Mission virector

The project was approved by:

bavid A. Cohen Acting dission birectoc



II. PROJECT RATIONALE AND DESCRI P'P1ON
A. Background

The Chapare project is designea to improve tne agricultural and
forestry systems of farmers in the Chapare region of Bolivia, so as to
a’low them to respond to diversiftied marketing opportunities in primary
agrcindustrial areas. The project strategy focuses on enhancing market
demand for agricultural and forestry commodities. This strateqy is being
accomplished through improved marketing methods to strengthen the demand
pull effect* in, and outside of, the Chapare, thereby stimulating
production and, in turn, increasing personal incomes of inhabitants of
the region.

The three primary components of the Chapare project consist of:
1) agricultural/forestry production, 2) agrobusiness develoupment ana
marketing, and 3) project auministration/institutional development.
Essential to the first component of agricultural/forestry production is
the application of tropical agricultural research and extension and the
provision of agricultural production credit.

The pramary thrust of the agroindustrial development/marketing
component is to reduce the constraints to marketing Chapare agricultural
products. A major constraint to improved marketing incentives is the
inaccessability to established market channels for Chapare commodities
and the lack of adequate inforimation provided to tarmers regarding pricing
policies, product demand and potential markets. ‘The proposed
electrification project amendment will nave a direct impact on
alleviating marketing constraints to further development in the Chapare.

To address the marketing prooiems 1n tune rieyion, the Chapare
project is financing the production and investment costs of three
large-scale agroindustrial initiatives. All three interventions nave
been subject to rigorous feasibility studies and have demonstrated their
financial soundness, as well as strong linkages with swall farmer
producers and existing and new channels of distribution. 1In addition,
the agro-industrial/marketing component involves a winimum of 10 smaii to
medium scale processing activities. The majority of these subprojects
have been deveioped in the Chapare and, once implemented, will promote
local entrepreneurship, including management and ownership.

» Demand Pull Effect: A USAID/dBoiivia strategy through which enhancea
marketing and processing of agricultural commodities will increase
production and, by extension, improve the income-generating capacity
and standara of living ot the rurai poor,



For example, the Chapare project has promoteu the development of
several small scale enterprise activities related Lo improving tne
Chapare agricultural and forestry systems, such as the production of tea,
honey, citrus products, rurniture, nandicratc and artisanry goods. “Tae
development of these products will serve to stimuiate demand within the
immediate geographical area as well as encourage marketing and
distribution of these products in other areas of Cocnabamba and in other
Departments of Bolivia. These centers of demand will increase the
outreach of existing markets and help create other demand centers,
thereby increasing productivity and improving marxet etficiency.

The last project element, involving aaministration and
institutional development, is designed tu estawlisn cruss-sectoral
coordination in project planning, participation of the beneficiaries and
linkage to cuca control eftorts. Tae secretariat for the Deveiopment of
the Bolivian Tropics (SDHT) is the primary implementing institution whicn
has been assiqned the Key responsibility of overseeing and coordinating
the activities financed by: 1) the Chapare project, 2) related A.I.D.
loans for infrastruccure, and 3) other donors.

Other AID supported projects designed to have a developmental
impact on the region include the Rural Roads LI (Ubl) anu Rurai
Sanitation (058) projects. Under the Rural Roauas [l project, a temporary
Bailey briuge 1s being constructed tu allow passage through the Cesarzama
area during the Chapare rainy season. Once the rains have subsided,
construction of a permanent bridge facility will tuke place. Also
supported under this loan project is the upgrading anu repare of 230
kilometers of secondary roads wnich provide access from the Chapare to
the eastern portion of the Departments of Cochabamba and Santa Cruz. In
audition, new potaole water systems have been constructea witnin the
Chapare. Three complete systems have been installed already, with an
estimatea 21 systems to be completed during the next two yeasr:s.

Community participation in the project's training programs is counsidgerea
good. In tne future, the Division of Environmental Sanitation wichin tne
Ministry of Health plans to open a Chapare field office witn the
permanent technical stafl required to service the sanitary systems.

At the completion of the CRDP, there will be in place a
combination of public and private sector applled researcn and extension
activities in the Chapare directly supporting improved agricultural and
forestry production and diversitiea farming. Moreover, tue project will
have established a self-sustaining credit system based on realistic
interest rates ani a program for mobllizing $4vings 1n tne region. 1n
the context of agribusiness development, the CRDP will nelp develop
systems for processing ana marketing regionai commodities and will
install an intormation clearing house for local and regional marketing of
Chapare products. At tne end ot the rive yeur period, an insticutionat
structure will exist with a human resource base adequate to manage the
delivery ol prouject inputs and to coorainate witn the coca control

program.
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Ongoing Chapare development activities have recently gaineui
momentum, showing progress consistent with project objectives. ‘1o date,
all project conditions precedent have been met - - including the
formation and reqular meeting of tne lnter-Ministerial Commission for the
Development of the Bolivian Tropics, organization and staffing of the
SDBT and IWTA/Chapare, and the submission and approval of a plan to
determine farmer eligibility for credit assistance under the Project or
from Title II1 funding. Systems research and agricultural extension
projects are underway with supervision and technical assistance being
supplied by Experience Inc., the project's long term technical
contractor. Representative demonstration farms have been identified
within strategic areas of the Chapare, and I8TA wilil shortly be providing
training and research programs at these sites. In addition, the
Federacidn Nacional de Cooperativas de Ahorro y Crédito (FENACRE) has
established procedures for a Chapare credit review system and is in tne
process of approving small luans tur Chapare farmers,

With regard to larger agroindustrial interventions supported
under the CRDP, financial packages for hog fattening, particle board
Production and citrus processing have been developed and presented to
Intermediate Credit Institutiouns (ICls) for creait authorization.

To facilitate the attainment of the Chapare project's objectives,
the proposed Chapare electrification project amendment will provide
economical, reliable electric power which will serve a sigynificant
portion of Chnapare inhabitants and commercial enterprises.

IBTA efforts in promoting applied tropical agricultural research
extension methodologies, on a broader and more comprehensive scale, will
be greatly facilitated throuyh the provision of electrical service. Witn
electrification, IBTA will pbe able to carry out laboratory testing at its
research stations, seed processing experiments, and storage of
agricultural inputs in addition to expanding its audio visual programs.

Electrification will serve as a key inducement to agroindustrial
activities developed and sponsered under the project. Interventions
already in advanced stages of production which stana to reduce
operational costs considerably through utilization of electric power
include: tea processing, honey and beeswax production, fisheries
development, poultry operations and the promotion of box and wood product
factories. Agroindustries already operating in the Chapare which require
reliable, economical sources of power include sawmills, carpentry firms,
farm equipment repair shops, a rice mill and the expansion of a pork
processing facility. Social service proiects proviuing assistance to
areas of the Chapare, such as potable water and irrigation systems,
health and sanita%ion posts, and school and training institutes, all
depend on available and affordable sources of energy. Without electrical
enerqy, the quality of these services and the achievement of project
social and economic objectives will be seriously jeopardized.



Funds for an eiectrification system were not included in the
original Chapare project design pecause of 1bs plans for a ndationdl
electrification project, which included a major transmission interconnect
system between Santa Cruz and Cochabamba with muitiple subscation
installations. The Chapare project design was premised on the provision
of an IDB-financed electrification system in the Chapare, servicing the
basic energy needs of the region and allowing agribusiness related
activities to operate more efficiently through increased productive
capacities and reduced operational costs. However, the IDB has
temporarily postponed its proposed electrification program, although it
is still committed to financing the project within the next few years,
and any further deliay at this time in meeting the 1nitial electrificat.ion
requirements of the Chapare would seriously jeoparuaize the success of
ongoing and pianned development activities. Theretore, AID willil provide
for a basic electrification subproject within the CRDP to meet the urgent
enerqy needs of the Chapare. Tne proposed amenament will pruceea on tne
assumption that the larger IDB program wili be implemented. Accordingly,
all activities of the AID electrification component will ve coordilnated
with the IDB.

B. Relationship to Mission Assistance Strategy

The Mission's primary progyram emphasis 1s on the expansion ot
private agriculture development in the Bolivian economy, with particular
concentration on tne La Paz-Cochabamba-Santa Cruz Corridour. The Chapare
region lies at the geographic center of the corridor and serves as a
natural focal point for implementation of the USAID aemana-puli
development strategy. The strategy assumes that improved marketing and
the development of agrovindustrial production capacity for agriculturas
commodities and non-farm products will stimulare increases in
agricultural production. Likewlse, increased farm productivity will
raise the level of personal income and provide for a better standard of
living for the rural poor.

To meet the expected increase in demand, rurdal development
activities will reinforce farmer initiatives to improve and increase
production output. It is anticipatea chat increased agricultural market
transactions will create additional "demand-pulls" (i.e. economic
multipliers) within the corridor reqion. For example, increased farm
production will heignten the demand [or aqricultural inputs (e.q.
chemical fertilizers, i1mproved seed varietles and more erficient farm
machinery), encourage additional private investment in aqroindustrial
expansion, as well as enhance tie demand for production creait and
skilled technical assistance. The synergism of these factors will result
in increased incomes serving to boost uemand for consumer gooas and basic
social services, thus, contributing to overall development.
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The proposed Chapare electrification subproject is an essential
element in the Mission's strategy to assist tne private sector to assume
a more prominent role in the economy and will simultaneously encourage
the GOB to control and provide incentives to decrease illegal prouuction
of coca and narcotics trafficking in the Chapare. 1In confronting the
coca production and trafficking control issue, the proposed rural
electrification project will strengthen USAID's program to assist the GOB
in implementing an effective anti-narcotics control effort and to reduce
coca production to the legal demand level. The strategy of the CRDP was
based on the fact tnat success in reducing coca cultivation depends to a
great extent on farmer's awareness of, and receptivity to, new economic
alternatives, such as those developed and supported under the CRDP.
Therefore, an effective control program of coca cultivation cannot be
accomplished without the concurrent undertaking of regional development
activities, advanced through the provision of a dependable and affordable
system of electrical energy.

USAID/Bolivia 1s directing substantial project effort toward
increasing the productivity and income of small farmers. Enactment of
the demand-pull strategy entails a close, mutually-supportive
relationship between agroindustries ana qrowers. Private sector commerce
and agroindustrial investment represent key elements in the creation of
new markets, while a consistent supply of farm produce is essential to
the stability anud growth of enterprises. Existing and plannea
USAID/Bolivia projects will continue to support both sides of this mutual
relationship.

The CRDP contains a farm production component and will also work
directly with private enterprises to create and strengthen markets for
Chapare commodities. In addition, the ongoing Agricultural Sector 11
project is furnishing assistance to the Chapare region through applied
researci, credit and institutional formation (inteqral cooperatives), all
of which will assist growers to increase and improve crop yields. These
efforts are being supported by production related activities financea
under the P.L. 480 Title III Program. A source of local currency ana
foreign exchange credit is provided under the Agroindustry and Artisanry
(A&A) project, designed to expand existing enterprises and to help
establish new ones. As a result of project promotional ana technical
assistance activities, several commercial banks have expressed an
interest in establishing fully-staffed branch offices within the
Chapare. Lastly, the Productive Credit Guarantee Program (PCGP),
operating under Central Bank manaqement for the past six years, is being
reprogrammed and will be wholly administered by the private commercial
banking sector. The new private sector PCGP is expectea to more
effectively satisfy loan requirements of Chapare borrowers who presently
lack the necessary collateral backing required by most financial
institutions for credit authorization.
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Current USAID/Bolivia support tor agroindustry will be
complemented by new initiatives for tne immediate future and near-term.
The FY 1985 Management Training project will provide a key support role,
serving as a source of entrepreneurial training reguired to enhance the
efficiency of industries developed through otner USAID/Holivia financed
projects. It is envisioneu that agroindustries establishing operations
in the Chapare will benefit from this training initiative. A private
second storey bank, to be financed under the planned Agroindustrial
Development project, will provide an additional source of needed
investment capital for private sector expansion nationwide, incluaiany the
Chapare. Moreover, the planned Producer Organizations project will
strengthen existing and develop new farmer producer ovrganizations,
providing storage, sorting and marketing services for their members as
well as serving as bargaining agents.

The Mission believes that ongoing and planned projects represent
a sound core for developing an efficient, protitable agroindustrial
sector. Other complementary activities are also being planned as a means
to nelp fully achieve program objectives. New initiatives to proumote
marketing and agribusiness development, extend private enterprise
development, anu accelerate technoloyy transfer and export promotion will
be underway in FY 1Y86. The proposed Chapare Marketing and Agribusiness
project will strenygthen existing and develop new marketing fuacilities
needed to promote agribusiness development and establish new outlets for
Chapare agricultural produce. This new project wiil aiso provide
continued support for the elimination of illicit coca production in the
Chapare region. A second Key FY 1980 project, Market Town Capital
Formation, will provide financing to promote ana extend private
enterprise development to seconaary anu tertiary cities in La Paz,
Cochabamba (including the Chapare) and Santa Cruz Departments.

C. Project Goal and Purpose

As stated in the oriygyinal Project Paper, the yoal of the CrDP
continues to be the encouragement of reduction in the cultivation and
illicit trafficking of coca tarvuyil tine achievement of Lalanceu economic
development and an enhanced standard of living in the Chapare Region,
which will result from a mixture of puulic and private sector productive
activity, a diversified economic base and more equitable income
distribution, Tne Chapare Electrification amendment will facilitate the
achievement of tlie above objectives and will improve the economic and
social counditions of the innavbitants of the region by providing
electrical services on a self-supporting basis.

The purpose of the CRDP is to modify and improve the agricuiture
and forestry systems of farmers in tne Chapare to respona better to
diverse, profitable marketing opportunities provided under sustaineu,
environmentally compatible, medium technology production models.
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The purpose of the subproject amendment is to construct, install
and assist in the distribution of electrical power services to a
significant portion of the population located in the Chapare region.
This amendment will complement the overall project objectives by
providing critical electrification infrastructure. A reliable, economic
source of electrical energy will enable agricultural-related micro and
medium size enterprises to carry out more efficiently all production
activities, and will contribute to an improved stanoard of living.

D. Subproject Strategy

Five options tor the provision of electrical power to the Cnapare
were considered by the Mission. 1In reviewing various project
alternatives for the provision of electrical power to tne Chapare, the
Mission Project Committee first considered the possibility of waiting for
the larger IDB electrification project to be approved. The IDB proposai
to establish a major eastern transmission interconnect system and to
upgrade ENDE's generation and transmission capacity, has been temporarily
postponed. 1In view of the urcent developmental ard narcotics control
priorities of the Chapare region the Mission project committee determinea
that any further delay in designing and implementing a Chapare
electrification project was unacceptable. Therefore, other strategies
were assessed which contemplated using AID funding for the provision of
electrical power to the region.

The second alternative consiuered the purchase of small
diesel-fueled generator sets (25-100 KW) to be installed in priority
population centers of tie Chapare, as well as the purchase of a 2MW
diesel plant to be located near Villa Tunari. This option was
contemplated i1n lieu of the construction and installation of a permanent
subtransmission line through a portion of the Chapare. Compared to the
total investment cost ot a subtransmission line to Villa Tunari, the
diesel plant and generators are slighly less costly in nominal terms,
although when analyzed on the basis of the cost per unit of electric
energy delivered to Villa Tunari, the diesei proposal is substantially
more costly than the permanent subtransmission line (see Annex D).

In addition to the higher unit cost of electricity reguired for
diesel generators in the Chapare, the uscge of heavy duty diesel power
plants has little merit given the large amount of nearby hydro-electric
power supplied by ENDE. The existance of nydro plants etrfectively
eliminates most other forms of power as practical solutions for meeting
the electric enerqgy needs of the Cnapare. Small diesel plants would only
be useful as interim sources of power. Moreover, the relatively short
economic life of such equipment (ten years), as well as its limited power
capacity and high maintenance requirements, make this alternative
incompatible with meeting the longer term oojectives of the project.
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‘'he third option considerea was tne construction of a temporary Y
"km., 34.5 KV line between Santa Isabel and San José. This transmission
line would serve as a temporary system link until such time as a 115 KV
system could be built and thus allow for eventual interconnection
with the eastern region and greater distribution capacity wicnhin the
Chapare. The proposal also included the construction and installation of
a 34.5 KV distribution line between San José ana Cnimoré, totailling 79
kms., Total cost of this alternative was estimatea to be approximately
$2.85 million, and would provide electricity to approximately 995
families and 125 industrial ana institutional users.

A major disadvantage associated with this option is the temporary
nature of the 9 km. transmission line, which would have to be dismantled
at some time in the future and replaced with a 115 KV line to enable
interconnection with the eastern system. In adaition, the salvaqge value
of the temporary transmission line 1is estimated at less than 50 percent
of the investment. Thus, a loss of 50 percent on the initial investinent
in the transmission line, combin2ed with additional costs associated witn
the installation of a new 115 KV line in an area considerea to be
environmentally sensitive to physiological change, makes this option lLess
attractive in terms of fulfilling the project objectives.

Tne fourtnh option is the instaliation of a permanent 115 KV
transmission line between Santa Isabei and San José, the construction of
a substation at San José and the placement of a 34.5 KV distripution line
connecting San José with Chimoré. Total cost of this proposal is
estimated at $3.8 million, with electricai service projected to reach 9yy
fanilies, (i.e. the same household coverage estimated under option three)
along with an equal amount of industrial and commnercial usage,

The major advantage to choosing the fourth option to accoimplish
the ob-jectives of the project is tnat ENDE currently has in storage ali
equipment and materials for installation of the 115 KV, Y km.
transmission line between Santa Isaoel and San José. (Total cust of these
materials and equipment is estimated at $1.01Y million, all of whicn is a
counterpart contribution of the GOB.) These comnodities were purchased
by ENDE one y2ar ago in anticipation of proceeding with the IDB
electrification project. 7Therefore, substantial economies would be
gained by opting for alternative four. 1In addition, even though
electrification coverage is the same as option three, option four would
provide a permanent link with a future interconnect system as well as
additional transmission power between Santa Isabel and San José, shoulu
this be necessary in the near future.

Regarding a fifth option, the Mission sought to maximize usaqe ot
US$ dollar loan funds under the project amendment. All project foreign
exchange was earmarked for the purpose of importing materials and
equipment needed to construct an electrification system and maximize
service to an optimum numper of inhabitants of the Chapare, given tne
financial limitations of the project. Building on option four, option
five would incorporate the ianstallation ot two adaitional nortnern trunk
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lines originating at Villa Tunari and include the construction of 4 short
spur off of the main transmission line. An additional 63 kms. of
distribution line would pe linkeu to the system under option five, and,
since a majority of the Chapare population is located close to the
proposed northern trunk lines, industrial ana household electrification
services provided under this option would be substantially qreater. 1t
is estimatea tliat an additional 1,000 famiiies, plus numerous comerrial
enterprises, would receive service, with the total cost of the project
amountirg to $4.2 million {exclusive of thne equipwent and materials
already purchased by ENDE), or approximately $500,0U0 more than the cost
of option four. The overall benefiis aerived from utilizing tne present
ENDE transmission system and employment of existing materials and
equipment necessary to construct a permanent L15KV transmission line
betwe:en Santa Isabel and San José, plus the additional distribution
capacity extending along northern branches ot the Chapare (which is an
extremely cost effective investment), makes the fifth option the most
desireable project strategy.

E. Subproject Implementation

The primary project components consist of the construction ana
installation of a 9 Km., 115 KV transmission line, approximately 143 Kms.
of 34.5 KV distribution line and the partial construction of a suobstation
at the San José site to accomodate termination of the new transmission
line and interconnection with the outgoing distribution line. 'The
project implementation plan contemplates the following three separate
phases of implementation.

1) Contracting and Procurement: ENDE, as the primary executing
agency, will be responsible for contracting the construction firm and
procuring all local and imported inaterials and equipment required tor the
transmission and distribution systems. It is expected that all
engineering and design work, advertising and biu processing, delivery of
materials and final contracting of the construction firm will be
completed by the end of the first year. Contracting of the long-term
technical adviser will be done by USAID through a personal services
contract.

2) Construction and Installation: Primary to the seconu phase is
the construction of the 115 KV transmission line between Santa Isabel and
San José, amplification and installation of two substations at the sane
sites, and construction and installation of secondary line distribution
at 34,5 KV. The total distribution system will encompass San José anu
Chimoré, two northern branches extending from Villa Tunari to the points
of San Francisco and Chipiriri and the short lbuelo spur distribution
line. These activities couprise the largest component ot the project.
Once delivery of all equipment and materials and contracting of a
construction firm have taken place, construction and installation will
commence on a system~-wide basis, with aspects ot the transmission ana
distribution systems occurring according to a time-phased implementation
schedule. All of the system construction and installation work will be
completed before the end of year two.
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3) Supervision, Testing and Technical Assistance: In its role as
pruject executor, ENDE will supervize all operations oveqinning witn
system construction to installation, testing and energizing of the power
system. Technical assistance will be in place at tne appropriate time in
order to provide maximum support during the construction and installation
phases.
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[11, FINANCIAL PLAN AND COST ESTIMATE

The total cost of activities to pe financed under tnis project
amendment is $5,41%,000. The A.I.D. loan contribution will oe
$2,500,000 (46%), and the GOB will proviue $2,919,U00U or 54%
(composed of ENDE cash and in-kind contrioution totalling
$1,919,000, anu P.L. 48J, Ticle ILL funds totaliing $1,UU0,0UU).
The loan will be used to finance: (a) one long-term international
technical consultant; (b) tue purchase oL uistribution line
materials, anu (c) part of the costs of the construction and
installation of tne transmission and distribution Lines.

Table A shows the LOP estimated cust of tne Electritication
Suoproject. Taole B shows the subproject's disvursement scheaule.
Table C shows implementation ana financing procedures.
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TABLE A

FINANCIAL PLAN AND COST ESTIMATE

LOP ESTLMATED COST AND FINANCIAL PLAN

Technical Assistance
l. Long-term (2 yrs.)
Sub-total

Materials and Eqvipment
l. Transmission Line
and Substations

l.1 115 KV Line
between Santa lsapel
and San José:

Steel Structures
Conductors
Insulators

Hardware and
accessories
1.2 Enlargement
Santa Isabel Sub-
station:

Equipment and
Materials
1.3 Partial con-
struction San José
Substation:

Equipment and
materials

l.4 Transformers

(in US$000)

HOST COUNTRY

A.1.D. PL 480
Loan GOB Title III TOTAL
FX LC FX LC LC
300
300
283 283
79 79
17 17
25 25
288 284
327 327
414

Grand
TOTAL

3o
300

483
79
17

25

288

327
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HOST COUNTRY

A.LI.D. PL 480 Grand
Loan GO&Sg Title 111 ‘TOTAL TOTAL
FX LC FX LC LC
2. Distribution Line
2.1 Primaries:
Poles 2906 206
Crossarns 63 63 63
Conductor 397 397
Insulators anad
hardware 324 324
2.2 Secondaries:
Poles 40 40
Conductor 40 40
Insulators and
hardware lo lo
2.3 Transformers: 131 131
2.4 Services:
Service Connections 104 104 104
Meters 48 48
2.5 Interior wiring:
Conductor 81 8l 8L
Fittings 14 14
2.6 Steel lights: 44 49
2.7 Sect.Equipment: 48 48

2.8 Special Vehicles
for Supervision 148
Sub-total 1875 1019 248 1267 2580
Construction and Labor
l. Transmission Line
l.1 Construction 134 193 115 304 ol

l.2 Engineering Admin.
and other 47 lez lo2 209
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HOB8T COUNTRY

A.l.D. PL 440 Grana
Loai. G OB ratle LLIL TOLAL TOLAL
FX LC FX LC L
2. Distribution Line
2.1 Construction 14y 9bY oYY oYy
2,2 0 & M Eguipment 10 10 124
2.3 Engineering and
Admin, 28b 280 Jio
Sub~-total 2175 ldo 791 oll 1l40b 2213
TOT AL 2175 1806 1uiy 191 Yyie 4132 LIVPK]
inflation/Contingency 10V 3y 10y 78 187 320
GRAND TOTAL $2275 $225 $1019 $900 $1000 52919 $54ly
=s===== === I|_ME=== ==_I== =3=== x5 == ==

An additional $300,000 is available under the Cnapare Regionai Development
Project to provide auxiliary [unaing for L[urelign exchnange conversion into rocal
currency, should this be necessary.
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YEAR 1

YEAR 2

YEAR 3

FX LC FX LC FX LC TOTAL
1.3 Partial Construction
San José Substation:
- Equipment and
Materials 327,000 327,000
C. Construction
l. Transmission Line
1.1 Construction 14,000 11¢,000 69,000 193,000
1.2 Engineering Admin.
and other 52,000 55,000 55,000 162,000
2. Distribution Line
2.1 Construction 19,000 76,000 45,000 140,000
2.2 O & M Equipment 2,000 4,000 4,000 10,000
2.3 Engineering and
Admin. 95,000 101,000 90,000 286,000
1,019,000* 182,000 346,000 263,000 1,810,000
Inflation/Contingency 25,000 48,000 36,000 109,000
Total G.O.B. 1,019,000 207,000 394,000 299,000 1,919,080
P.L.430 Title III
B. Materials and Equipment
2. Distribution Line
2.1 Primaries:
- Cross arms 63,000 63,000
2.4 Servicess
— Service Connections 62,000 42,000 104,000
2.5 Interior Wiring:
- Conductor 81,000 81,000
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YEAR 1 YEAR 2 YEAR 3
FX LC FX LC FX LC TOTAL
C. Construction
l. Transmission Line
l.1 Construction 10,000 70,000 35,000 115,000
2. Distribution Line
2.1 Construction 40,000 320,000 199,000 559,000
194,000 452,000 276,000 922,000
Inflation/Contingency 17,000 38,000 23,000 78,000
Total P.L.480, Title III 211,000 490,000 299,000 1,000,000
TOTAL PROJECT COST 2,735,000 418,000 491,000 884,000 293,000 $598,000 $5,419,000




A. Disbursemnent Scnedule

Ine disbursement schedule tor tile project Lor Lne combineud
A.I.D., GOB, and P.L. 480 Title [(I funds is estimated at $3,153,000
tor the tirst year, $1,375,000 for the second yedr, and $891,000 for
the last year oL the LOP.

B. lmplementation and Financing Proceaures

A.1.D. financing rfor this project willi de channeleu as
indicatea in l'able (.

The USALD/solivia dispursement system includes medasures to
ensure the systematic and timely tiow ot proiject funds. +The system
will proviae four advances of host country local currency Lunus to be
deposited into a special project account to be maintained oy an
agency of tuae GUB. This GOB Agency will we responsivle for
disbursing funds from the special account in accordance with
guarterly project Linancing approval oy USAID. UsalD/soilvida doliat
payments for technical assistance and commoulty procutements ana
construction will ve made Luilouwing proceautes inulcateu 1n 'fapie A
anbove. In order to implement the disbursement system, USAID and
Boliviaa counterpart representuatives wlil agree on a Jetalied budget
for local currency contributions.


http:Financ.ag

(L)

(2)

(3)

Major
Element

Technical
Assistance

Commodities

construction

Subtotal
infiation/
Contingency
TOTAL
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TABLE C

Metnod of

ILaplementation

Personal Service

contract

Host Country
Procureinent

Host Country
contract

Method of
Financing

Direct
Payment

Direct
L/Comn.

Direct Pmt.

Method of Implementation and Financing tor A.l.D. Resources

Approximace
Aloount

$ 300,uuu

1,875,000
186,000
2,301,000

139,0uu
$2,500,000
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IV. IMPLEMENTATION PLAN
A. Impleaenting Agencies

Tne transmission ana Jdistrioution uf electric power for tne
Departament and city of Cochabamba and the Chapare are the
responsionility of two organizations, Empresa nacional de Electricildau
(ENDE) and Empresa de Luz y Fuerza Eléctrica Cochavumwa (ELFEL).

ENDE is a publlC corporation with respunsiovility to aevelop,
manage and operate primary generation and transmission systems in
Bolivia, with tne exception oL the bepdartment or La Paz anu sone
sections of tne Department ot Orurv. 1lts principal generation plants
are the 45 MVA Coranl Hydroelectric piant ana the v7.5 MVA santa
Isabel hyidroelectric plant. dotn of these plants are near the western
boarder of the Cnapare area at a uilstance OL approximately o5 Kms., on
a straight line from Villa ‘tunari.

ELFEC is also a public corporation of wnich ENLE is majority
suareholder. ENDE supplies all ot ELFEl's eiectric energy, and ELFEC
in turn has the responsibility to uistrivute electric power in the
city and Department of Cochabampa, including the Chapare area.

ENDE wi1lil ve responsiole for tne constructioun, 1nstaiiation
and management of the ll5 Kv transmission line, the substation
audition at Santa Isabel and tne new substation at San José. Asl
personnel required for the supervision oL tiis project component wiil
be selected from ENDE's existing stafi. ‘Ihe actual construction of
the transmission line, requiring civil works to be pertormed at each
supstation and the erection Ot tuwer structuies, wilil oe contracted
locally by ENDE.

One contractor will carry vut all tasks asSsocldteu with tne
construction anu installiation ol the transmission iine, including
right or way ciearance, tower founuation construction, line erection,
site preparation at the San José substation, steel structure
construction at both Santa Isavel anu san José, ahu the construction
of a control house also to be located at the San José site. ENDE wiil
munage and supervise tne instaliation of tne San Jusé substation witn
its own work force and will hire additionai laborers should they pe
reguired.

The electrical uistribution lines between san José and
Chimoré and northern trunk lines originating at Villa Tunari will pe
installed jointly by ENDE and ELFEC on a turce account basis. ENDE,
in addition to being responsible for overall project management, will
also s.pply aaministrative personnel 4s needed, incluaing an
accountant, auministrative assistant, design and arafting services as
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weil as the provision of other forms of auministrative backstopping.
ELFEC's contribution to tull-time project persunnel will consist of a
four-man staking crew, a resident engineer, two construction
inspectors, an accountant and vdrious warehouse personnel selectuu
from ELFEC's existing statf. 1n addition, two vehicles ana an ssB
radio communication system will ve suppliea by BLFEC tor projecct
specific tasks.

B. Procurement Plan

All materials and equipment regulred for tne project will be
imported by ENDE under host country procurement arrangements.,
Suppliers from all countries in ALD Geograpunlc Code 34l wili be
eligible to bid on the supply ot impurted items required for the
project. It is envisioned tinat wooden electrical poles, anchor logs
and crossarms will all be procured internationally since local
pruduction of these comnodities uves not wmeet project speciflcations
for size and duravility. TInese commodities will pe excluded from
import duties because ENDE, as a nationalized utility, unas a olanset
exoneration granted by tne GOB for ali necessary impourts.

ALl proiject materials will Le walbcuoused vy ELFLEC 1n
Cochabamba, and those 1tems currently veing storea 1n Santa Cruz will
pe transferred to Cochabamoa as regulred oy construction anua
installation schedules. ‘lie construction firms to be contractea by
ENDE will be responsibie FOr clansporting materiats Lrom Cochavanba tu
project sites anu proviuing temporary storage when necessary.

C. ‘'Pechnlcal Assistance ana duuproject Monitoring

ENDE and ELFEC are competent tu cdrry out tils project with
minimai assistance. ‘The assistance suggested 1S partly technical anu
partly administrative. On prior tural electribication projeccis, ain
expatriate engineerinqg firu and an AlDL U.S5. direct nire electrical
engineering aavisor were availavie to proviue engineering aesiyn dad
construction supervision, preparation and technical review ot
procureient and construction documents, Ieport preparation and otner
administrative duties to coordinate actlvities in compliance with AlD
requirements. However, ''ne Mission no lLonger uds Usbtl engineers,
Tnerefore, it is plannea that one long-term technical consultant wili
be hired to perform these tas<s. Ll englneering desiyn critecia ana
technical specifications previously developed by ENDE and its
consultants have oeen adopteda Dy ENDE and sLFoC ror the propused
Chapare rural electrification project. 'fuis will enable one concract
engineer to handie the task of assisting LNDE and BLFEC to implemenc
the project and USAID to monitor it.

Phie recommendeu 4allount ot technical asslstance 15 24 months
of long-term TA during the counstruction and installation phases ot tue
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The estimated cost of tnese services is $300,000, assuming

an institutional contract rather than a PSC. ''he electricai engineer
will unaertake the following tasks:

Review desiqn revisions, if any, and assist with updating
designs as required.

Field check preliminary staking and recommenda revisions
where appropiate.

Review procurement aocumeints for imported anud local
materials to be financed by AID and assist with
revisions, if necessary, for AlID approval.

Advise on bid proceuures, pbid evaluations and procurement
actions and assist with documentation for AID approval.

Assist witn preparation ot construction contract biu
documents, contractor qualirication evaluations, and
documentation where AlD approvals are needed.

Field check contractur work and engineering supervision
during construction and advise ENDE of any recomended

corrective actions.

Assist ENDE with facutury inspections of materials it
required.

Assist with preparation of periodic proqress reports.

Assist in aeveloping standards and quidelines for future
distribution programs.

Assist with construction contract ciose-out documentation.

Subproject Implementation Schedule

The suvproiject implementation schedule is presented below.
Montn 1

- Project Aqreement signeda,
staking of the line traverse is performed,

- transportation of materials and equipment from ENDE
warehouses in Santa Cruz and Cochabamba to the project
site completed for the LLoKV 'ransmission iine, and

- all conditions precedent met.
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Month 2

- Voliume of quantities determineu for civil work items,

- final review of the project construction plans,

- preparation of procurement documentation for the
distribution lines,

- local advertisements for construction works of tne 1.5 KV
line and civil works for transmission substation
published,

- local and internationai advertisements tor transformer
equipment published,

- local and internationai auvertisements fur procurement of
line materials and equipment for the distribution lines
published, and

- advertisements tor a technical aavisor are publishea,

Month 3
- All the materiais and equipment already in stock for the
construction of the 115 KV transmission line and
substations are on site (san José), and
- technical advisor is selected.

Month 4
- Technical advisur arrives ana starts working with ENDE,

Month 5
- Evaluation anu awarding of bids for transformer equipment,
- evaluation anu awarding of bids for posts and wood
proaucts for distribution lines are maue, and
- evaluation and selection of construction firms for the
transmission line and civil works of substdations are made.

Month 6

- Procurement contracts for line materials anu equipment
for 34.5 KV lines are siqned whicn starts the period for
fabi ication and transportation,

- contractors selected for the transmission line ana
substations and

- moving equipment and personnel to the project site
commences.,

Month 7
- Procurement contracts for posts and wooa prouucts for
34.5 KV lines are signea, starting the period for
fabrication and transportation, anu
- instalation of the 115 KV line, substations on site and
completea.
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Montu 8
- Preparation of tue tenuer wocumentation for conscruction
of the 34.5 KV line,
- construction and erection of tine line between Santa
Isabei-San José (ll5 KV), and
- civil works for suvscations begin.

Month Y
= Construction of tne L1% KV itine 1n procesas,

Month 10
- Local aavertisements Lol construction works of the
aistrioution lines are puolisheu,
= counstruction of tne 115 KV line countinues,
= construction of civil works for substations continue, anu
~ equipment LOr sSubSLALIONS 1S Transported tu the site.

Montn 11
= Re-stak:ag of the distrioution line traverse begins,
- construction of the 115 KV line continues, and
- installation of equipment in substations by ENDb
persounnel starts.

Month 1z
= Civil works in suostations ace completea,
- evaluation and awaru of pids [or construction works on
all distributiun lines dare made,
- construction and etection of the L15 KV line continues,
and
- delivery ol posts anu wood products 1S f{inalized.

Montn 13
- Construction wors rLor the li5 KV line 1s completeud, and
- installation of suostations completea.

Month 14
- Arrival of posts and wood prouucts concluueu,
- receipt oy ENDE of pusts anu wood products finalizeu, and
- tests anu energization of the line between 3antd Isabes -
San José carrieu out.
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Montn 15
= Receipt by ENDE of line materials ana equipment for the
34.5 KV lines finalized, and
- construction firms concliude with the installatiou of
transformer and transportation of equipment and personneul.

Montn 16
= Coustruction and erectlon ot the ailstribution lines

between San Jos€ - Villa Tunari, Vitla Tunari - Chimore
and other secondary lines start at the same time,

Month 17
~ Construction wOrks oOn the dlstrioution 1lnes unuerway.

Monta 1o
- Construction ana erection of the 34.5 lines underway, dahd
- first project evaluation initiated anu completea to
assess tie progress of construction and installation
activities.

Month 19
= Construction works in tue dilscribution lLines continue, dana
- re-staking of the line uvransverse finalized.

Month 20
= Construction works in the ailstrioucion Lines continue,

Month 21
- Construction works in the dilstrioation lLines continue.

Month 22
- Construction works continue,

Month 23
= Construction and erection works for tne Line between san
José - Villa Tunari cowpleted, and
= construction anu erection works continue on otaer
distribution lines.

flonth 24
- Tests and enerygizdtion vt completea purtions of lines
peqin,

Month 25
- Construction and erectiuin works for tne 34.5 KV lines
continue,

Month 2o
- Construction and erectiun WOrks continue.
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Month 27
- 'fechnical aavisor completes evaluation report.

Moncu 28
- Construction and erection works for the distribution
lines near finalization,

Month 29
- Construction ana erection of the distripution lines are
in last stage.

Month 30
- Construction anu erection works tor tne Viila Tunari -
Chimoré line anu other secondary lines are completed.

Month 31
- Tests and energization ot all distrioution lines are
completed and
- final report and evaiuation or the pruject starts,

Month 32
- Final evaluacion ot the project continues.

Montn 33-3v
-~ Final evaluation, final report ot tnhne project ana Linas
disbursements completed.

E. Evaluation Plan

It is anticipatea thiat two types ol evaluations wiil be
undertaken. The first evaluation will take place approximately ld
months atter the inltiation of the project. Tiis evaiuatlion wily
assess tne progyress of construction ana installation activities
underway at tuat time. 'The second evaluation wlll occur at tie enu of
the project, &t wnich time accompiisnhment ot the project objectives
will pe evaluaced.
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V. PROJECT ANALYSE®
A, Technical Analysis

During thie 1ntensive review period, UsAID contractea the
technical services of an electrical engineer, recently recired from AlD,
to review and analyze the various project aiternatives put forta vy
ENDE. Tne consultant helped develop, and was in full aqreement with tne
selected project impiementation strategy and the project's engineeriny
design. Tne followiig assessment of the techinical sounaness and
feasibility ol the project was provided in the consuitant's report.

Design criteria for the primary and secondary lines are baseda on
sound utility stanuards for a sate anu relilable system. ‘Ine criteria
follow those usea by tne U.S. Rural klectrification Administration and
were useu in previously completed rural electrification projects in
Bolivia. The technical specifications for materials ana equipment
prepared for previous projects are generally applicaole, with a Few
moditications, and are considered acceptaple for the Chapare Project.

IThe main design features of tne project are:
l. Power Generation

The power will ne supplied Lrom the ENDE interconnected system
which has an installed capacity of lo4.7 MW. Annual peasx demand, wnicn
occurs in June ana July, was l1l1Y9.2 Mw in lYd3 anu has oeen at avout tne
same level since the interconnection of the soutlh ana central systewms in
1l9dl. service to tne Chapare will originate at the Santa lsavel hyuro
plant and will combine capacity with the Coranl plant due to scdrcity ot
resources for new Jeneration and transmission faciiities. System iouu
qrowth has increased less than expected ana no shortage ot capacity or
enerqy now exists. At the end ol 1Y83, the interconnected system had a
reserve capacity ot 27.3 percent, anu, consequently, the small
incremental demand of 2~3 MW imposed vy tne Chapare project places nu
strain on the current generating capanility of ENDE.

2. ll5 KV Transmission line between 5Sta. Isabel and San Jusé, and
the expansion of the Santa lsawel substation and Partial constructlion or
the San José substation.

The 9 ks, ot LLI5KV cransmission line single circult, 397.0
MCM ACSR conductor on self-supporting steel towers and the enlarqgement of
the substation in Santa Isavel are part ot tne proposed lnterconnection
with the Santa Cruz system and are technically justifiea. The project 1s
designeu to transfer up to 60 MW ot puwer petween the central and eastern
systems. The proposed major interconection of the 220 KV line from San
José to Santa lruz requires more space than 1s presently availabie at
Santa Isabel. Therefore, the selection of San José for the 220 KV
termipation and the connection of tne ll5 KV Link tu santa Isdoel is the
best alternative until the future interconnection i3 made witil the
eastern reyion.



The San José substation is planned as a transmission
1nterconnection point, linking the existing Santa lsavel ano Coranli
plants and the proposed san José plant with the 220 KV transmission
interconnector to tihe Santa Cruz system. ‘“Tae Chlapare project will
include only minimum facilities at San José to accommoaate termination of
the 115 KV transmission line. These Laciillties will incluue tne 34.5 KV
transformer with 3.75 MVA capacity, and switching and relatea equipment
required for the 34.5 KV distrioution Level.

Since 1980, a number of studies on technical aspects of tne
transmission interconnector nave been performed by ENDE and its
consultants. These have related primarily co the 220 KV Line, altnouyn
the short 115 KV line to san José was 1ncluded in the stuules and
established desiqn criteria of tie project. 'echnical studies perlformed
by ENDE consultants verified such features as insuratlon coordilnation,
system protection, conductor selection, line and substation designs and
operating procedures. Furthermore, 1n 1Y8l, other consultants pertomed
topoqraphic surveys, Line routing and tower locations, anu soil studies
to aetermine tne foundation requlrements ol the project region.

Tne USALD electrical engineer hired to review the project
concluded that tne desiyn of tne 115 KV line descrived avove and tne
corresponding substations were both technically souna,

3. 157 ks, of 34.5/19.9 KV, 3 phase anu 19.¥ KV single phase
primary distrioution lines constructed on wooden poles, lncluding 34 <Kmns.
of secondary line support and 22 kms. of 380/220 volt, anu 3 paase and
220 volt single phase secondary lines constructed on wouden poles
carrying secondary line distrivution only,

The primary distrioution lines will extenu from san José to
Chimoré with principal brancn lines nortn trom Villa Tunari, including
shorter extensions from other points in tie region. Main Lines wili ve
installed at 34.5/19.9Y KV, using three phase wires, with a groundeu
neutral wire, and an ACSR conductour supporteu on pressure treated wood
poles. Single phase 19.Y KV lines will extena into Light load areas
where tnree phase service is not required. Traunsformers will ne single
phase 19.9 KV tu 220 volt, pole mounted, ranging in size trom 5 to 75
KVA. Secondary lines and services will use quadruplex and duplex
insulated cables, AA conductor ana ACSR support features. ‘I'he proposed
mechanical line uesign is based on tne US Natlunair Electric Safety Code
(NESC) for light loading districts,

The 34.5/19Y.9 KV primary voltaqe introouces a new voitage
level to the ENDE and ELFEC systems, wnile the standaru voltagqe
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previously used for rural areas has been 24.9/14.4 KV. For purposes ot
standardization, 1t is preferapie to limit the numper of different
voltages as much as possible., After considering the advantages and
disadvantages ot the two voltages, ENDE and ELFEC chose 34.5/1" 9 KV.
This voltage initially permits the project area to be servea ds ectly
from the San José substation, and defers tue cost of subtransimission and
substations to the future interconnect systom. At the higher voltage,
primary lines can be extended further ana stiil maintaii adequate voltage
regulation, which is important to ENDE and ELFEC in terms ot planned
future expansion into the Chaprre peyond the limits of the proposed
project. Expected load density is very low in the area and tne higher
voltage will permit reliable service and voltage requlation, while
defering some investment costs associated with a lower voltage system.

4. Higher cost ot using tne 34.5/19.9 KV primary transmission
line.

The disadavantage of asing the 34.5/19.9 KV primary 1s the
higher cost of equipment, incluaing transformers, sectionalizing devices
and lighting arresters. Budget quototiuns obtained by ENDE indicate that
a cost differential between 24.9 KV and 34.5 KV equipment is
approximately 10 percent. Items such as poles, conductors and the entire
secondary system are the same for eitner voltage. Thus the total cost
differential for the 34.5 KV primary lLine 1s much less than 10 percent
for the entire system. ‘‘herefore, economies of scale gained in the
future will justity the higher cost of the proposeu voitage system.

5. 1,937 household inlets, meters and interior wiring for
household consumers and 420 street lighting fixtures.

It has peen aecided that all consumers will be individuaily
metered. ELFEC will also provide interior housewiring to residential
consummers on a cost reimbursable basis.

B. Institutional Analysis

The Empresa Nacional de Electricidad 5.A. (ENDE) 1s the largest
electric company in Bolivia. Approximately 100 percent of ENDE's shares
are owned by three public entities, tne Corporacién Boliviana de Fomento
(CBF), Yacimientos Petroliferos Fiscales Bolivianos (YPFB), and the
Corporacién Minera de Boiivia (COMIBOUL). ENDE's management 1S
responsible to a six-member Board of Directors, with the Minister of
Enerqy and Hydrocarbons as the udesignated Cnhairman of the board. Of the
other five members who are elected by the shareholders, three directors
represent CBF, and one director each represents COMIBOL anu YPFB. AllL
Board members serve four years and are eligible for reelection.
According to ENDE's statutes, the chiet executive of the company is a
General Manager appointed by the Board. This position is currently
occupied by an experienced engineer who is a cumpetent executive,
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Organizationally, ENDE consists ot a general management division,
four technical divisions and an administrative division. Tne corporate
offices are headquartered in Cochapamoa, with approximately 50 percent ot
the employees assigned to this central office. The staft of ENDE numbers
550, of whom 80 are professional engineers. Presently, 66 engineers are
in Cochabamba, one each is in Corani and Santa Isabel, 4 are in Santa
Cruz, 3 are in Sucre and 5 are in La Paz.

The main consumption centers served by ENDE are the cities anu
outlying areas of La Paz, Cochavamba, Orurv, Sucre, pPotosi, Santa Cruz,
Tarija and Trinidad, the private ana state mining sector, and private
industry in the central and southern parts of the country. Electricity
distribution service is the responsibility of local companies such as the
Empresa de Luz y Fuerza (ELFEC) in Cochabamba, and tne Cooperativa Rural
de Electrificacidn (CRE) in Santa Crue.

Before the Siles Government came to power in October 1982, the
GOB had residential, commercial and industrial private sector tariffs
which allowed the electric company to cover all of its operational and
maintenance costs related to the transmission and distribution of
electric power. Even though ENDE had to import a substantial amount of
construction materials and equipment (such as equipment related to
transformer stations and pole and line distribution), due to the
over-valued peso, income derived from tariffs charged to businesses,
residential ana municipal customers allowed ENDE to seif-finance its
rural electrification projects.

However, once the current Government's economic policies were
implemented, allowing the peso to float and thus reflect a realistic rate
of inflation within the Bolivian economy, it became apparent that ENDE's
existing tariff structure was no longer adequate to cover the costs of
system operation and maintenance. ENDE's operational deticit was
directly attributable to the highly subsidized tariffs afforded to
publically held corporations. Over the past two years, ENDE's tinancial
situation has worsened to the point where it is now heavily dependent on
GOB assistance to continue to apply tariff supsidies to such publicly
controlled entities as COMIBOL and Yacimientus. Moreover, last year,
ENDE was unable to break even on operations with private sector
residential and commercial users because tariffs were not allowed to rise.

Although residential, commercial ana municipal taritfs have
recently increased somewhat and are now, by themselves, adequate for ENDE
to cover all costs associated with private sector users, total revenues
generated from these operations do not permit ENDE to subsidize taritfs
to public consumers. ‘The proposeu Project Amendment does not contribute
to ENDE's problem of having to subsidize tariffs charged to publicly helid
corporations. On the contrary, the Chapare Electritication project will
incorporate a tariff structure that will allow all costs and all future
cost increases to be covered by project revenues. in oraer to quarantee
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the project's financial viability, the project agreement amendment will
contain a covenant requiring ENDE to qradually raise tdriffs charged to
both residential and industrial users and publically controlled
corporations, so that this project, as well as ENDE's overall electrical
transmission operations, will become self-supportive in the near term.
In addition to the project covenant, USALD, together witn the IbB, will
continue discussions with GOB officials to bring about tne elimination of
subsidies to public entities. 'hese measures are essential to ensure
that tariff policies are established which will allow ENDE to realize
income generations eguivalent to its investment in plant and equipment,

anud total cost of operations.

ENDE currently has in operation 3 hydroeiectric piants wicth a
total generating capacity of 120 MW, and 7 thermoelectric plants witn
total generating capacity of les MW, tor a total generating capacity of

294 MW,

‘he generating plants of ENDE are as follows:

CAPACILY OPERATION

PLANT TYPE LOCATION bW STARIED
Hydroelectric Corani (Cbba.) S4 1907
Hydroelectric Sta.Isabel (Cbua.) 72 1973
Hyarovelectric El Angosto (Tarija) g.3 1964
Termoelectric Huarachi (Sta.Cruz) 11y 1975
Termoelectric Aranjuez (sucre) 22 1974
Termoelectric Sucre, Tarija, Trinidad, 1959

(5 small plants) Villamontes ana

Karachipampa 44 1982
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C. Financial Analysis
1. Project Demand

The project's demographic uarea contains approximately 2,335
families living within 30 small towns and informal communities. An
estimated 65 percent of these families, or 1,940 residences, will utilize
electric power services provided under the project by 1987. By 1989,
total family residences are expected to increase to 5,025, of which
approximately 75 percent, or 3,770 families, will utilize
project—-supplied electrical power.

The demand for residential electric power wiil come primarily
from lighting for homes; electrical appliances, such as fans, iroms,
radios, refrigerators and cooking equipment; and power neeued to operate
pumps to supply water to households and for sanitary tacilities. Based
on electricity utilization rates for rural residences in other areas of
Bolivia, the total megawatt hours (MWh) per month for Chapare residents
are expected to be 95 during the first year of operation. Total
residential demand is expected to increase to 234 MWh per month, given
the growth in population in the Chapare and increased usage of
electricity over the life of the project.

Commercial and industrial demand for electricity in the
Chapare will fall under two general categories; 1) on-farm production
needs and 2) final product processing of crops and other agricultural
related raw materials. Within the first category, the greatest demand
and most important use of electric power will most likely be for farm
machinery and electrical equipment repair shops. The round the clock
provision of light and the use of power tools in machine repair workshops
will have a very positive impact on increasing the productive capacity of
farms in the Chapare. In addition, in the areas of hog, poultry and
dairy production, there will be substantial demand for energy to power
refrigerated storage systems, pump water for feeding, washing and cooling
animals, heating of piglet and poultry shelters and energy needed for
fencing and milking machines. All of these uses relate to production
activities that will be greatly enhanced through the availability of
central-grid power.

The production ¢f rice, corn, bananas, citrus, papaya and
yucca in the Chapare will also be increased by improved crop yields
derived from the usage of electrically-powered irrigation systems aand
laboratory testing facilities, receiving energy from the project's
electrification system.

Demand for electrical energy for intermediate processing of
agricultural products will largely come from medium size rice and corn
farming operations in the Chapare, requiring power for drying, hulling
and husking, and fruit and citrus production which utilizes refrigerated
storage and electrically powered plaut facilities. These two major

Previous Page Blaxk
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fields of agricultural processing will contribute greatly to the demand
for power. Moreover, the overall benefit/cost relationships of using
electrical power supplied by the project for agricultural processing 1is
much greater versus energy supplied from other sources such as
diesel-fueled generators (See Annex D).

Total system capacity required to meet the power needs of
approximately 250 commercial, industrial and municipal users during the
first year of Chapare electrification is expected to be 516 MWh per
month. This figure is derived from similar non-residential utilization
rates from electrification systems operating in rural areas of Santa
Cruz. With an expected 7 percent annual grownth rate of non-residential
users in the project area, the system will require a capacity of 722 MWh
per month in order to meet the expected demand. By adding the total
residential energy requirements to the total demand for commercial and
industrial electricity, a system capacity of at least 956 MWh per month
is needed in order to accomodate project demand throughout the duration
of the project. As presented in the institutional and technical analyses
of the project (see Sections V. A. and B.), the proposed system will
allow for per montn usage of at least 9,100 MWh, more than sufficient to
meet all estimated demand during the estimated Life of the system as well
as provide a reserve capacity for the remainder of the Chapare area and
outlying vicinities.

2. Financial Assessment

The following financial analysis is based on a 15 year cash
flow projection for all revenues and costs associated with the project.
The analysis demostrates that net cash flows derived from revenues
generated by the supply of electricity to Chapare residential, municipal
and commercial/industrial users are sufficient to amortize the project's
initial incremental investment in a ceasonable period of time. The
project's internal rate of return (LRR) is calculated utilizing a
discount factor of 10 percent, which reflects an average cost of
capital. In other words, the discount factor is equal to the average
annual rate of return on investment which ENDE must receive 1in order to
cover the project's operational costs and investment in physical plant.

The project's IRR 1s 12.3 percent. This rate is higher than
the project's average cost of capital, or break even point, of 10
percent., which verifies tne project's financial viability given an
initial incremental investment of $4.5 million. The incremental
investment is defined as the project's initial cash outlay applied to all
costs associated with the generation ol project revenues.

At the end of 13 years (yr. 1999), the project's incremental
investment will be fully amortized. An estimate of the totui 1lnvestment
salvage value at that time, 1s $700,000. ‘rhus, based on an estimated 1RR
of 12.3 percent, and payback period of 13 years, the project 1is
considered to be financially sound. (See ‘Table 1).
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a. Incremental Investment

The initial incremental investment of the project is
determined by the total cost of the project ($5,419,000) less the
additional sunk cost of materials and equipment already procurred for the
115 KV transmission line between San José and Santa Isabel ($ 500,000),
and the cost of upgrading the transformer at the San José substation
($ 419,000) which is part of the overall substation construction work.
These costs have been excluded from the project's incremental investment
because they will only generate sufficient reverues needed to amortize
their costs once the IDB eastern region interconnect system is in place.

The project's incrementasl investment of $4.5 million is,
therefore, based on the total cost of construction and installation of
project transmission and distribution lines ($2,213 million), including
engineering and administrative expenses, the cost of materials and
equipment associated with transmission and distribution lines and project
related substations ($i,661 million), and the cost of project technical
agsistance ($300,000) and inflation and contingency expenses ($326,000).
(See Project Strategy Section).

b. Project Revenues

A technical study was carried out tc determine the demand
for electrical service within the project area for tue following distinct
categeries of users: 1) residential, 2) municipalities and other public
entities, and 3) private commercial and industrial consumers. The study
was based on a five year projection and showed that, on a megawatt hour
per month basis (MWh), industrial and commercial usage was more than four
times the expecteu consumption by both residential and municipal
customers.

At the end of five years, the projected dcemand for
consumption of electricity by households and municipalities will increase
at an average rate of 5 percent per year, and i1s expected to level off at
that time given the physical limitations of the project. Therefore,
these two categories of users have a zero growth rate from year six
thirough the end of the 15 year cash flow period. On the contrary,
electricity requirements for commercial and industrial users are
estimated to increase substantially once agroindustry development and
other forms of commercial enterprise become establisned in the Chapare.
Given the expected 1ncrease in electrical requirements of these
customers, the project cash flow estimates a 7 percent annual increase in
industrial and commercial usage at the start of year six through the 15th
year of the project (See Table l). Based on this rate of growth,
commercial and industrial users will require a maximum MWh capacity per
month of 722 at the end of the cash flow periou in year 2001,

The current tariff charged to private industrial users and
households allows the power company to recover its costs and provide for
minimum maintenance so that service to these customers results in a
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self-supportive operation. Project revenue estimates were based on an
initial tariff of US 8.5 cents/KWh, which approximates the current tariff
charged to private industrial and commercial users. As shown in the cash
flow projections, the tariff for electrical service is expected to
increase on the average of $.01/KWh over the first three years of the
project, then, for the next two years, it will increase by $.005/KWh. 1In
year six, the tariff will rise to a rate of $.12/KWh where it will remain
throughout the final years of the project due to a slight economy of
scale, realized from increased demand for electricity iu the later

years. Additional project revenues will also be generated from one-time
installation charges collected from each user.

c. Project Costs

Both ELFEC's and ENDE's actual costs related to the project
were estimated over the first five years based on data gathered from
existing operations. Total operational costs are expected to increase
approximately 5 percent per year after year five of the project, given
increased industrial usage and the slightly higher cost of administering
and maintaining the system. The primary operational cost of the project
is the purchase of energy by ELFEC from ENDE hydro plants. These costs
to ELFEC must be increased at a 5 percent annual rate in order to provide
ENDE with an adequate cash flow to service its project related financial
obligations.

d. IRR Sensitivity Analysis

The financial internal rate of return for the project was
calculated using a base case projection of project revenues and costs,
The basic assumptions for this sensitivity analyis are the same as those
used for the base case IRR with the only adjustment occurring in the
tariffs charged by ENDE, which vary according to an optimistic (e.g. the
GOB takes strong measures to eliminate subsidies to public corporations
and provides a better return on investment to ENDE) and a pessimistic
scenario. In the pessimistic projection, tariffs are expected to
increase at the conservative rate of $.005 per year until 1992, and then
remain constant for the rest of the cash flow period. Under this
projection, it is likely that revenues generated from the project will
not be sufficient to offset any of the deficits incurred by ENDE's
public, subsidized operations. Nonetheless, the project will still yield
a positive rate of return of 10.2 percent, slightly higher than the
average cost of capital, and will allow for amortization of the project
investment in 15 years. The optimistic projection of the project and
ENDE's rate structure assumes that tariffs will increase rapidly on the
order of $.01 per year until 1992, when tariffs will level off at $.135
per year for the remaining ten years oi the project, through 20Jl. 1The
project IRR calculated on this optimistic tariff structure will enable
ENDE to secure an annual return of l4.4 percent and fully amortize the
project’'s incremental investment within 11 years (See Tables 2 and 3).
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¥ TABLE 1 PROJECT CASH FLOW (sus.)
— YEAR L 9 1987 1988 1989 1990 1991 1992 1993 1994 1995 196
!llﬂlul ($us.)
A. Medius Tiri”“us/klh)« e 0.085 0.095 0.103 0.110 0.115 0.120 0.120 0.120 0.120 0.120
B. [Produced Energy(ash}] 7,338.000 7,95%.000 8,743.000 9,577.000 10,331.000 10,8%0.440 11,489.041 12,129.544 12,814,882 13,548,193
l Residential e 1,139.000  1,282.000  1,548.000  1,885.000 2,104,000  2,104.000 2,104,000  2,104.000  2,108.000  2,104.000
i Ind/Inst/Conn 5,996.000 5,458.000 6,980,000 7,4£6.000 7,992.000 8,551.440 9,150.041 9,790.544  10,475.882  11,209.193
Public Lights 201.000 209.000 217.000 226.000 235.000 235,000 235,000 235.000 235.000 235.000
I__ Salvage Value T -
Tariff Revenue (fxB) 623,560,000 756,105,000 918,225.000 1,033,470.000 1,188,065.000 1,305,852.800 1,378,484.898 1,455,545.239 1,537,765.805 1,42%,783.212
Installation Charges - e e . . 85,000.000  B6,000.000  1,050.000  1,050.000  1,050.000  1,050.000  1,050.000  1,050.000  1,050.000 1,050.000
i - Total Revenue 708,560.000 842,103.000 919,275,000 1,054,3520.000 1,189,115.000 1,307,902.800 1,379,734.896 1,454,595.239 1,538,835.805 1,626,833.212
Costs
| Technical Assistance _ ~ 250,000.000 e L
Trans. Line & Substatios 519,000.000
Distribution tine  _  1,142,000.000 e e o e
Materials & Equipaent 1,651,000.000
Transsission Line _.1,070,000.000 .
Distribution Line 1,143,000,000 ) - Tt -
i Constraction 2,213,000.000 e o _ » ) i
T A
Inflation & Conting. 375,000.000
Total Project Costs 4,500,000.000
Dperatiocnal Costs
Energy Purchase 297,000,000 322,000,000 354,000,000 387,000,000  418,000.000  438,500.000  440,B845.000 483,887,250  508,081.413  533,485.693
Distr. to Cocnsusers ~ 19,000.000 =~ 21,000,000~ 23,000.000° 26,000,000 28,000,000 29,400.000 - 30,B70.000 32,4:3.500 34,024,173 35,735.884 -
Maintenance 55,000,000 $6,000.000 57,000.000 58,000.000 60,000.000 41,320,000 62,569.040 64,047,759 65,456.850 46,696,859
Adainistration 3,250.000C 3,250.000 3,250.000 3,250.000 3,250.000 3,282,500 3,315,325 3,348.478 3,381,963 3,415.783
[~ Margin (Debt Service) 77 TTTT 50,000,000 T 50,000,000 T 50,000.000 50,000,000 50,000,000  50,000.000 © 50,000.000  50,000.000 ©  50,000.000  50,000.000 -
Total Operational Costs 424,250.000 452,250,000 487,250.000 524,250,000 539,250.000 582,902.500 407,4699.365 633,696,987 540,954,560 689,534,249
Total Costs 4,500,000,000 424,250.000  452,250.000  487,250.000  524,250.000  559,250.000  582,902.500  507,499.365  633,496.987 660,954,560  £89,334.219
i‘t'm Flow (4,500,000, 000) 284,310.000 389,855,000 432,025,000 330,270,000 429,B865.000 725,000.300 772,0335.531 822,699,232 877,881.243 937,298.993
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s TABLE 1 (Ccnt.) PROJECT CASH FLOW ($us.)
.
13
If‘ o YEAR e 1997 1998 1999 2000 2008
e T
Revenue ($us.)
R, Medius Tariff(sus/kwh) ] 0.120 0.126 0.120 0.120 0.120
B. {Produced Energy(awh}} ™ "~ 7 14,332.837 15,172.406 16,070.784 17,031,986 18,060.474 ' T
Residential 2,104,000 2,104,000 2,104,000 2,104,000 2,104,000
Ind/Inst/Cosa T T T 11,993.837 12,833.406 13,731.744 14,692,966 15,721.474 ="
Public Lights 235.000 235.000 235,000 235.000 235. 000
" Salvage Value il ) 712,379.750 (Salvage Value Added to Total Revenue) —
Tarift Revenue (AxB) 1,719,940.437 1,820,488.657 1,928,489.274 2,043,835.923 2,167,256.838
Installation Charges o 1,050.900 1,050.000 1,050.000 1,050.000 1,050,000
- Total Revenue 1,720,990.437 1,821,738.667 1,929,539.274 2,044,885.923 2,880,585, 588
Costs
Tachnical Assistanr!ia N A N
Trans. Line & Substatica
Bistritution Line —— — — __ N i
Naterials & Equipaent
Transaission Line
Distribution Line ~ ~ T T e mememee e T T T T s e e——
_Ccnstructinn
—————— . —en - - i I it e —_
]
Inflatioa & Conting.
Total Project Costs
Operational Costs
Energy Purchase 560,159.978 588,157,977 617,576,378 448,455,194 £80,877.954
Distr. to Consusers "~~~ " 31,522,478 39,398.812 41,368.752 43,437,190 45,609,050 v ————- -—— ——
Maintenance 68,769.971 70,595,531 72,675.008 74,709.906 76,801.783
Admin:stration 3,449,940 3,484,440 3,519.284 3,554.477 3,590.022
e Margin (Debt Servica) T T 127,550,000 127,550,000 127,550,000 127,550,000 127,550,000 T Di S T T T -
. 1Scount Factor
Total Operatiosal Costs 797,452.568  829,29.759 852,689,418 897,706.767 934,428,808 Net Present Value
’ . o . : Tnternal Rite of Retirn—
Total Costs T197,452.568  829,296.759  B42,689.418  897,706.767 934,428,808 Paybacl Period
-__'_‘_._. : -2 ————— e . . . . e ————— e . —_— - - - —
st Cash Flow 923,337.869  992,441.908 1,0856,849.856 1,147,179.156 1,946,231.77%

.10

798,459.77
12.3" percent =

13 years


http:798,459.77
http:934,428.08
http:829,296.75
http:2,104.00

3 TABLE 2
YEAR 1986
?’___A
Revenue (Sus.)
A. Mediua Tariff (Sus/keh)
B. [Produced Energy(awh)]
Residential .
Ind/Inst/Conn
Public Lights
-_Saluq! Value T
Taritf Revenue {AxB)
| Instaliation Charges __ L.
Total Revenue
Costs
Techaical Assistance_ ___ 250,000,000
Trans. Line & Substation 519,000.000
Bistribution Line _ ___ 1,142,000.000
Raterials k Equipasat 1,651,000.020
— — e ITTTTTTTTTTTTT L
Jransaission Line ___ __  _ 1,070,000.000
Distribution Line 1,143,000.000
Construction . 2,213,000.000
Inflation & Conting. 374,000,000
Total Project Costs 4,500,000, 000
Operational Costs
_Energy Purchase e
Distr. to Consumers
Maintenance
Administration e
Margin (Debt Service)
Total Operatiomal Costs _ o
Total Casts 4,3%00,000.000
et Cash Flew (4,500,090.000)

1987

SENSITIVITY ANALYSIS

1988

PROJECT CASH FLOM {Sus.)

(Pessimistic)

1989 1990 1991 1992 1993 1994 1995 1998
0.085 0.090 0.095 0.100 0.105 0.110 0.110 0.110 0.110 0.110
7,336,000 7,759.000 8,745.000  9,577.000  10,331.000  10,890.440  11,489.041  12,129.544  12,814.882  13,548.193
1,139.000 1,282.000 1,548.000 1,885.600  2,104.000 2,100,000 2,104,000 2,104.000 2,104.000 2,104,000
5,996.000  b,468.000 5,980.000 7,456,000 7,992.000 8,551,440 9,150.041 9,790.544  10,475.882  11,209.193 ~~
201.000 209.000 217,000 226,000 235.000 235.000 235.000 235.000 235.000 235.000
623,560,000 716,310,000  B30,775.000 957,700,000 1,084,755.000 1,197,948.400 1,263,794.488 1,334,249 -2 1,409,636.958 1,490,301.277
___ 85,000.000 85,000,000 1,050.000 1,050. 000 1,050.000 1,050,000 1,050.000 1,050. 400 1,050.000  1,050.000
708,560.000  802,310.000  B31,825.000 958,750,000 1,085,805.000 1,19B,99B.400 1,264,844.488 1,335,299.802 1,410,688.9%8 1,491,351,277
— m — _ . e e
e ; - e e —— - -
297,000.000 322,000,000  354,000.000  387,000.000  418,000.000  438,900.000  460,645.000  483,887.250  508,081.813  533,485.493
19,000.000  21,600.000  23,600.000  25,000.000 ~ 28,000,030  29,400.000  38,870.000  32,413.500  34,034.175  35,735.884 ——
55,000,000 56,000,000  57,000.000  $8,000.06  50,000.000  61,320.000  52,669.040  &4,047.759  55,456.810  66,69.659
3,250,000 3,250.000  3,250.000 _ 3,250.000  3,250.000 3,282.500  3,315.325 3,348.478 3,380.563  3,415.783
£0,000.000  50,000.000 50,000,000 _ 50,000.000  50,000.000  S0,000.900  50,000.000  50,000.000  50,000.000  50,000.003 "
424,250,000 452,250,000  487,250.000 524,250,000 559,250,000 582,902,500  607,699.365  633,696.987  660,954.560  6B9,534.219
§24,250.000 452,250,000  487,250.000 524,250,000  559,250.000 582,902,500  £07,699.365  633,695.987  660,954.560  689,534.219
284,310.006 350,060,000  344,575.000 434,500,000  526,555.000  615,095.900  657,145.123  701,802.B15  749,732.428  801,817.059
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YEAR o

Revenue ($us.)

A. Medium Tar1ff($us/keh)

B. [Produced Energy{muh)]

Residential
Ind/Inst/Cons
Public Lights

) Salvage Value
Tariff Revenue (AxB)

Total Revenue

Costs
Technical Assistance

Trans. Line & Substation
_ Distribution Line

Materials & Equipsent

Transaission Line

Distridution Line

. Construction

) lnﬂati_on & Cuntin;_._

Total Project Costs

Dperational Costs
Energy Purchase
T Distr. to Consuaers
Maintenance
Adainistration
Rargin (Debt Service)

Total Operational Cus_ts i

Total Costs

.

"Net Cash Flow

TABLE 2

Installation Charges =~

712,379.750 (Salvage Value Added to Total Revesus)

Discount Factor
Net Present Value
Internal Rate of Return
Payback Period

(Cont.) PROJECT CASH FLON {$us.)
) 1997 1998 1999 2000 2001
B 0.110 0.110 0.110 0.110 0.110
18,332.857  15,172.406  15,070.784  17,031.966 18,060,474
2,104,000 2,104,000 2,104,000 2,104.000 2,104,000
11,993.837  12,833.406  13,751.744  14,692.966  15,721.474
235. 000 235.000 235.000 235.000 235.000
1,576,612,067 1,468,964.612 1,767,781.834 1,873,516.263 1,986,852.101
~1,050.000 1,050,000 1,050,000 1,050.000 1,050,000
1,577,662.067 1,670,014.612 1,768,831.834 1,874,566.283 2,700,081.B51

— :

560,159.978  588,167.977 817,576,376  £48,455.194  680,877.954
37,522.678 ~ 39,398.812  41,388.752  43,437.190 °  45,607.050
68,769.971  70,495.531  72,675.006  74,709.906  76,801.783
_3,449.940 3,484,440 3,519.284 3,554,477 3,590.022
127,550.000 127,550,000  127,550.000  127,550.000  127,550.000
_797,452.58  B29,29.759  B62,4B9.418  B97,706.767  934,428.808
797,452,568  B29,296.759  B42,6B9.418  B97,706.767  934,428.808
780,209.499  B40,717.853  906,042.417  975,859.496 1,765,453.043

e ———— o ——— e ——

.10
53,494.94
10.2 percent
15 years




SENSITIVITY ANALYSIS (optimistic)
TABLE 3 PROJECT CASH FLOW (Sus.)
[=1)
~
YEAR 198 1987 1988 1989 1990 1991 1992 1993 1994 1945 199
.hnnu: {$us.) R
A. Medius TariFf (Sus/kuh) 0.085 0.095 0.105 0.115 0.125 0.135 0.135 0.135 0.135 0.135
——8. [Produced Energylesh}} — —-—. - = 7,336,000 7,950,000 B,M5.000  9,577.000  10,331.000  10,890.440  11,AB%.081  12,129.584  12,814.882  13,548.193 -——
Residential 1,139.000  1,282.000  1,58.000  1,885.000  2,104.000  2,104.000  2,104.000  2,104.000  2,108.000  2.138.080
T T —— 5,996,000 6,468,000 6,980.000  7,46.000  7,992.000 551440  9,150.041  9,790.544  10.475.882  11.209.193 . __
Public Lights 201,000 209.000 217.000 226,000 235.000 235.000 235.000 235.000 235.000 235.000
[-—-Salvage Value e ——— e —_— .
Tariff Revenur (AxB) 623,560.000  756,105.000  918,225.000 1,101,355.000 1,291,375.000 1,470,209.400 1,551,020.508 1,837,486.39% 1,730,009.081 1,829,006.113
Installation Chargus 85,000.000 86,000,000  1,050.000  1,050.000  1,00.000  1,080.000 1,050,000  1,050.000 1,050,000 1,050,000
Total Revenue 708,560.000  §42,105.000  919,275.000 - 1,102,405.000 1,292,425.000 1,471,259.400 1,552,070.508 1,638,538.394 1,751,059.031 1,830,056.113
Costs
Technical Assistance 250,000,000
Trans, Line & Substation 519,000,000
Distribution Line 1,142,000.000
Materials & Equipaent 1,461,000.000
Transaission Liae 1,070,000.000
f——— Distribution Line—— ~1,143,000.000 - - - - .- _ 2
Construction 2,213,000.000
— - — . R —
Inflation & Conting. 375,000.000
Total Project Costs 4,500,000 000 h o T
Operational Costs
Energy Purchase 297,000.000  322,000.000 354,000,000  387,000.000  41B,000.000  438,900.000  450,845.%00  483,887.250  50B,081.613  533,485.673
— Distr. to Consusers _ 19,000.000  21,000.000  23,000.000 . 26,000.000 . 23,000.000 . 29,400.000  30,870.000  32,613.500  34,034.175  35.735.884
Maintenasce 55,000.000  55,000.000  57,000.000  58,000.000  60,000.000  61,320.000  52,869.080  64,047.759  65458.810  bb 89,59
Adsinistration 3,200,000  3,250.000 3,250,000  3,250.000 3,250,000  3,282.500  3,315.325  3,348.478  3,381.963  3.415.783
—Margin fDebt Service) 50,000,000 ---.50,000.000  50,000.000 50,000,000 — 50,000.000  50,000.000  50,000.000  50,000.000  50,000.000  50.000.000
Total Operational Costs 424,250.000  452,250.000  487,250.000  524,250.000  559,250.000  582,302.500  607,699.365  833,696.987  b60,35.560  639,534.219
Total Costs 4,500,000. 000 024,250,000  452,250.000  487,250.000  524,250.000  559,250.000 52,902,500  607,699.365  633,6%6.987 660,754,560  689,534.219
fat Cash Flow” (4,500,000, 000) (284,310,000 389,855,000  432,025.000 578,155,000  733,175.000  688,356.900 944370143 1,004,841.40 1,070,104.475 1,140,521.8%%
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TABLE 3 (Cont.)

PROJECT CASH FLOW (Sus.)

YEAR 1957 1995 1999 2000 2001
t——— -
Revenue ($us.)
A. Mediua Tariff($us/kwh) 0.135 0.135 0.135 0.135 0.135
—B. [Produced Energy(awh}} . 14,332,837 15,172,408 16,070,744 17,031.586 18,060.474
Residential 2,104.000 2,104,000 2,104.060 2:1.04.000 2,104,000
=———  Ind/Inzt/Cons - - - - 11,993,837 12,833.406 13,731,744 14,692,966 15,721.474
Public Lights 235.000 235.000 235.000 235.000 235.000
~—— Salvage Value e
Tariff Revenue (AxB) 1,934,932.991 2,048,274.751 2,169,550.433 2,299,315.413 2,438,153.942
Installation Charges 1,050,000 1,050,000 1,050,000 1,050,000 1,050,000
Total Revenue 1,935,982.991 2,049,324.751 2,170,600.433 2,300,355.413 3,151,593.692
Costs
Technical Assistance
Trans. Line Lk Substation
Distribution Line
Materials & Equipsent
Transsission Line
——— Distribution Ling ——m—— . . - - R - e
Construction
Inflation & Conting.
Total Project Costs
Operational Costs
Energy Purchase 360,159.978  388,167.977  617,576.376  b64B,455.154  680,877.954
—— Distr. to Consumers —. 37,522,478 39,398.812 41,3468.752 43,437.190 . 45,609.050
Maintenance 48,769.971 70,695,531 72,675,008 74,709.906 76,801,783
hdainistration 3,449,940 3,484.440 3,519,264 3,554.477 3,590.022
——-Margin {(Debt Servic®) — . 127,550.000  127,550.000  127,550.000  127,550.000 127,550.000
Total Oparational Costs 197,452,568 B29,296.759 842,589,418  B97,706.7567  934,428.808
Total Costs 797,452.568  829,296.759  B42,689.418 897,706,757 934,428,808
- .
-Met Cash Flow 1,138,530, 424 1,220,027.992 1,307,911.015 1,402,658.646 2,217,164.884

712,379.750 {Salvage Valus Added to Total Revenue)

_.___Net Present Value
Internal Rate of Return
Payback Period

e ————— ——— e e -

Discount Factor

1,670,534.77 _

.10

14.4

percent

11 years

e ———— e e ———— =
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D. Economic Analysis

A primary assumption underiying thie economic feasivility ot
the proposed electrification project amendment is that once road
construction between tne Chapare anu the Santa Cruz region is cowpleted,
an immediate surge of commerce and investment will take place. cChapare
farmers will be able to transport procuce directly tu larger markets 1in
Santa Cruz, thereby reducing the intermediaries' profit margins ana
increasing the personal incomes of local prouucers. Likewise, the
increased demana for products and services within the Chapare will
encourage Santa Cruz producers and suppliers to commercilize more of
their products in that reqion. Therefore, the proposed Chapare rural
electrification system will enhance private sector investment and
aqricultural production and improve living conditions in the Chapare.
This initiative will be supported and strengthenea by the construction ot
the Chapare-Santa Cruz highway now underway with IDB financing.

Two types of economic benetits are considered witnin the
project economic analysis: the direct benefits measured Ly net revenues
received under tne project (as presenteu in the Project Cash Flow
Statement) and other benefits external to the project executing agencies
received by the consumer of electricity and reterred tu as "surplus
benefits,"

Given the two broad cataygories ot Project consumers (r1.e.
domestic and commercial), there exist three basic types of surplus
benefits which are applicable to eacn catagory of consumer:

1. Quantifiable Benefits: Tne reduced cost of electrical
energy compated with alternative energy sources for
providing the same service (electric lighting, power
machinery, water pumping, etc.);

2. Social Benefits: The additional value placed on higher
quality, availability, ana depenaability of service.

3. Productivity Benefits: The excess value to the consumer of
an incremental increase in services over the incremental
cuost of that service, A4

These tnree surplus benefits are in aadition to the direct
benefits derived by the project (i.e. the amounts paid lor electricity).

e ——————— /.
* Methodological Note: ‘Tne aygrequte benefits ot this rural

electrification project are the sum of revenues to ENDE (direct benefits)
and consumers' surplus benefits. The revenues are based directly on
accounting statements and future projections of costs, prices and
demand. An estimate of surplus benefits is dependent on sample studies
of each use of electricity and its substitutes, to determine the averaqge
surplus for each cateqory of consumer. Finuings from studies made in
other countries were used in arriving at the following calculations.
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a. Domestic Consumer surplus denefits

The first of three considerations for estimating domestic
surplus benefits is the quantifianle, monetary savings resulting from the
reduced cost of using electricity as cumpared to alternative power
sources. The cost comparisons include the amortized cost of connection
as well as tne cost of power itself, Typically, 1n newly electrified
rural communities, the first uses of electricity are for electric
lighting (ali houses will utilize electricity) and electric irons
{perhaps 50 percent) followed by uses for electric radios and
refrigerators (20 to 40 percent), and finally electric powered sewing
machines and stoves (less than lU percent). In poor communities, only
one-fifth of the nouseholds woula nave more than electric lights and an
iron.

However, it nas not veen firmly establisnea by economic
data that domestic consumers use electrical power primarily to save
money. The evidence demonstrates that housenhola use of electricity is
primarily based on non-monetary reasons. This was confirmed in a survey
conducted in a Honduran village wnere respondents stateu they wantea
electric power because of its convenience, quality, reliability and
continual availability. In no casc was cost considered. ‘'I'he relatively
low weight given to expected cost savings was also documented in an AID
sponsored study ol several communities in Costa Rica anu Brazil.

The second consideration of surplus social benefits requires
that a value be placed on qualitative i1mprovements. A measure of tnis
benefit is what the consumer would pe willing to pay, over and above what
ENDE will charge for the service. An inaication of this differential is
the higher rate that consumers have actually paid in various areas of the
country which are serviced by municipal or private systems.

Lacking specific data as to what this price differential mignt
be for consunmers served by the project, it is most likely that some
customers disposed to subscribing to the minimum service would not be
willing to pay higher prices than tnose charged by ELFEC. Therefore,
surplus benefits related to qualitative or social improvements, although
real in nature, are not sufficient enough to be quantified above the
actual tariff charged to consumers.

A third estimate of consumer suplus benefits is based on
productivity increases measureu by the excess value to the consumer ot an
incremental increase in service compared to the incremental cost. An
example of this would be initially replacing one kerosene lamp with the
equivalent of one 25 watt light bulp used 3 hours a niqht. Subsequently,
as a result of the higher value placed on the light bulb, a service might
be extended to 5 honrs per nignt, the wattage of the bulb might be
increased to 50 and/or additional bulbs might be used. The additional
service would be valued by the consumer more than the price paid to LuFEC.
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Thus, an estimate of the domestic consumer's surplus benefit
amounting to approximately 100 percent of the rate paiu to ELFEC wouid
not appear to be too high. 1/ However, given the dearth of realistic
data, and based on the conservative approach taken in tnis analysis, an
average surplus value would probably be lower than 100 percent in most
instances applicable to the project.

b. Commercial Consumer Surplus Benefits

The commercial users' surpius benefits are much more
conducive to measurement than those of domestic consumers. LEssentially,
the benefit to the prouductive user is equivalent to tae cnange in
operational costs and resultant profitability when project-provided
enerqy is substituteu for an alternative source (diesel generated power,
for example). (See Annex D).

Tne prouductive uses of clectricity will cover a wiue range
of activities, including such home industries as corn grinding, weaving
and other cottage industries; a diversity of small services, processing
and manufacturing services; larger industries; privately and publically
owned water pumps for potaule and sanitary systems; ana pumps for
irrigation and machincry for other farm uses. 1In addition, cases where
an economic activity cannot take place at all without electrical energy
(such as the retail sale of frozen foodstuffs which requires use of cola
storage powered by electricity) the total net profit to tle enterprise is
considered a surplus benefit.

1/ This was the estimate for a qroup ot rural villages in El Salvauor
in an unpublished report prepared by the World sank, "Costs ana
Benefits of Rural Electrification - a case study in El Salvador.
Central Projects Staff Pupblic Utilities Department”. The study 1is
an internal document, not for distribution.
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To quantify the change in profits that would result from
switching from an alternative power source to electricity, a sample
survey was undertaken from a representative range of productive users in
El Salvador. 1/ It was estimated that surplus benefits for small
productive users amounted to approximately Y3 percent of electricicy
charges, and to about 31 percent for large productive users. The average
for farm and agroindustrial consumers was estimated to be 162 percent of
electricity charges, not taking into consideration qualitative benefits,

Although costs vary from country to country, the basic
relationships underlying these estimates for Ei Salvador are assumed to
be similar to those in other developing countries, anu therefore the
results should be roughly similar.

C. Quantification of Surplus Benefits

A value of 25 percent was selecteu to represent suplus
benefits for both domestic and productive users. This value is not an
estimate of actual value. 1t is, rather, an estimate of minimum value
based on the limited data at hand and experience garnered in other
countries. As such, the direct benefits of the project (ENDE's net
revenues) only partially account for the project's econoumic benefits
which should be increased substantially (possibLy Ly as much as 60-10v
percent) by taking into account the quantitative and qualitative aspects
of consumer's surplus, The tollowing table shows how the project's net
cash flows are increased given an additional 25 percent increase in
surplus prouject benefits. Based on these additiondal venetits, the
project's adjusted IRR would be 18.3 percent, with a payvack period of Y
years.

------------------- /‘
1/ World Bank, Ibid.
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TABLE 4

Project Internal Rate of Return Adjusted for Surplus Benefits

Residential Base Case

Com/Indus, Economsc Adjusted

Municipal Net Cash Flow Net Cash
Year (Kwh) X.25 {$US) Flow
1987 7,336 1,834 284,310 440,200
1988 7,959 1,989 349,855 547,881
1989 8,745 2,180 432,025 001,581
1990 9,577 2,394 530,270 193,037
1991 10,331 2,582 629,865 926,881
1992 1v,890 2,722 725,000 1,054,713
1993 11,489 2,872 772,035 1,110,707
1994 12,129 3,023 822,898 1,146,784
1995 12,814 3,203 877,u81 1,202,324
1996 13,548 3,341 937,290 1,343,745
1997 14,332 3,583 923,537 1,353,523
1998 15,172 3,793 992,441 l,447,014
1999 16,070 4,017 1,066,849 1,548,972
2000 17,031 4,257 1,147,179 1,056,138
2001 18,060 4,515 1,946,257 2,444,072

IRR = 1b.3 percent
Payback Period = 9 yrs,

d. Additional Intangible Benefits

There are additional intangible venetits which arise from
electrification that improve the quality ot life of the rural poor but
which do not lend themselves well to yuantification. These venefits
occur at both the household and community levels within the target group.

At the household level, eiectricicy will lengthen the time
available for productive work. Because cultural mores require that most
Bolivian women in the Chapare spend tie major portion ot tneir adayliigit
hours on such tasks as food preparation, farm v'ork and chila care, tney



have little time for additional income-producing activities such as
weaving and otlher handicrafts. with electricity, women will be able to
weave in the evenings with reduced eye strain. Weavers report that a
sweater or small rug vaiued at $25 or $30, requires between three to six
weeks to complete. 1/ With electric lighting, production time will be
reduced and, by extension, nousehold incomes i1ncreased. LElectric irons
will decrease the drudgery of housework for rural women. Electricaily
powered corn grinders, wnich are likely to be intalled in the commnunity,
can save women as much as three hours a day in labor time. Radios will
add a source of entertainment, naews, and euucation, and ciiildren will be
able to study their lessons at night.

At the community level, electricity will wake a contrivution
to the improved health of the target group by making feasible low=-cost
pumping of potable water, refrigeration of medicines ana certain foous,
and sterilization of medical instruments in healtu posts. Adult
education courses can be offereu in the evenings, thereby aftording
people education without the cost and separation trom family necessary
for attending schools in urvan areas.

The decreasing demanu for charcoal due to the introduction of
electric irons will lead to less cutting of trees, wnich will save
resources for future, profitable exploitation as well as help reduce
erosion. Street lignting will contribute to the safety of residunts,
Moreover, electricity will racilitate thie organization of recreation,
entertainment, and civic and religious activities after dark.

The target group will also benefit from the opening of new
employment possibilities. In a town with electricity, 4 larqe numwer of
businesses and kiosks are run by women, and there is nw reason to assume
that the pattern will not be the same 1n the communities affecteaq by tnis
project. The same result can be predicted for tailor and seamstress
occupations. Econoumically, therefore, women will penefit from these new
employment opportunities.

1/ 1Information supplied by Dr. James Converse, Department of Rural
Socioloqy, Cornell University, vased on personal interviews,
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In summary, target group members will benefit from tnis
project by adopting electricity for productive uses. A recent vil tage
electricity utilization study conducted in Latin America showed that 15
percent of low income workers claim to use electricity in their work.
The non-user responses indicate that target group members recognize the
potential for applying eliectricity to work uses. This nigh rate of
adoption for productive purposes by the target qroup (compared to
productive uses founu in evaluations of rural electrification Projecs
elsewhere in the developing world) may be partially explaineu by tne high
level of artisan activity and cottage industries found among Lat.in
American poor rural residents.
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E. Social Analysi=s

The successtul implementation or rural electrification projects
in Bolivia has had a dramatic effect on creating employment
opportunities, stimulating productivity ana increasing tie protitabritty
of commercial and industrial enterprises. 1n the rural areas of Santa
Cruz, and in other areas ol develuping countries, evaluations nave snown
that rural electrification commonly creates new jobs in such fields ds
tne repalr of electrical appliances, wire installation services and cold
storage facility operation and maintenance. 'Ihe electrification ot a
working environnent signiticantly improves tue quallty ol employee work
and increases job satisfaction through the provision ot Lliguting, heating
or cooling and the conventence and etficlency ol using power touls and
machines. For exaiple, saw mili operators anda corn and cice mill owners
can demonstrate that taelc vusinesses are wure prolditavle necausce ot tne
use of electrically operateu machinery ana the ability to work additional
hours atter ausk., In a similar manner, wanayers ol plaza <10sks, local
general stores and otlier small business owners state tnat business has
improved vecause they can now provide scrvices 1n tne evenlng hours.
Store and restaurant owners also report that electrically operated
refrigerators enavble tnem to preserve perisiavie toousturtis tor much
longer periods of time. 1In the avsence oi electritication, such
conditions and supplementary eimployment oppurtunities Jdo not exist.

Thus, a reliable, affordable source of electric power will enable
rural families in tne Chapare project area to 1hcrease tneir income
earning options and provide for a better standard ot living, by making
productive use of electricity in the home, oun the fdarm anu in comacrelal
and industrial enterprises. Families located in the project urea will
benefit from improved living conditions and a reauctlion of nouscvholu
druugery (with the adudition of small electric applisnces and pumped water
tor cooking and wasning). 1In addition, rural enterprises and uther
industry will be attracted to the project area given tue supply of
electrical eneryy, tnereby generating auaitionui eampioyment for
low=income families,

Other ualitative sociat oenefles will arise as a resulc ot the
electrification project, such as those made possipie because ot improved
health services anu expanded educational opportunities. ‘he retiability
ot electricity is a key factor in meeting the critical nceds for medical
surgery anu diagnostic services, as well as the preservation of certain
medical supplies and serums. In rural medical clinics ana nealtn posts
wilichh are depenuent ubon diesel-fueled power qenerators, tonere 1s
realistic concern ove ' not having proper maintenance and repair ot the
motorized equipment. Furthermore, preventive nealth care measures which
reduce worker morbidity rates attributanle to illnesses such as gastro-
intestinitis are greatly ennanceu VY potable water anu deep well systems,
wnich are larygely dependent on an efficient, electricually powered pumping
capability.



One of the major constraints to expandiny educational
opportunities for adults in rural areas is the absence of electricity to
provide lighting for late afternoon and evening classes. Many classroom
facilities in the Chapare are utilized for two or three types of
educational programs. These programs include primary school and adult
literacy classes employing rotational sessions which at times extend
sixteen hours a day, twelve months a year, and require a permanent source
of electrical power to be able to provide effective instruction and
training.

For these reasons, the proposed Chapare electrification project
will meet the urgent need for a dependable and affordable source of power
to complement and advance many of the region's socially-oriented
activities.

F. Environmental Examination Summary

An Initial Environmental Examination was undertaken for the
Project Amendment by the Regional Environmental Management Specialist
(REMS). A negative determination was made by the REMS on January 18,
1985 (see Annex C).

General

The project, as a rural electrification effort limited to the
construction and installation of both primary transmission lines and a
secondary distribution system with no thermal generation elements, has no
significant adverse environmental impact. The potential for adverse
effects, however, are addressed below.

1. Assesment of Potential Impact
a. Short Term Eftects

Short term effects are essentially those imposed on the
environment during the construction stages of the project. Since
construction activities will be limited to the installation of poles and
wire in rural areas, no detrimental impact is anticipated. Existing
physical land characteristics and foliage will be little disturbed, and
there is no chance of affecting native ecological systeus,

b. Long Term Effects

To the extent that the proposed electrical service will
stimulate the growth of industry, these industries will be relatively
small with a limited potential for pollution. Most of the industrial
entrepreneurs benefitting from the project will be dispersed in sparsely
populated areas, such that the environment can absorb the resulting
impact without notable damage.



- 60 -

I'ne electrical service is also expected to increase the growti
of agriculture by stimulating farm production and facilitating better
water usage and control systems. This would tend tu minimize adverse
effects on soil, such as erosion, and preserve existing land contours
which in itself is a positive environmental elbfect.

The electric distribution lines may be viewed as unsightly and
thus a disturbance to the countryside. However, this must be consiugered
a relatively low price to pay for the overall economic and social
benefits realized from the systemn.

2. Commitment of Resources

National resources irreversivly committed auring the
implementation of the project are Limited to lands in rural areas that
will serve as riqut-of-way clearances tor distrioution liunes. The area
committed will consist of long, narrow strips of land between poles that
could be developed in the future for aqricultural purposes.

The Santa Isabel and san José substations are fairly isolatea
and will not interfere with existing lLite or environmental activity. The
substations at Huaracacni, Villa Tunari and Chimoré are in built-up areas
and transformer nolse is nhot expected to adversely atfect the surrounding
populated areas.

The combined cycle plant at Huardcachi will not increase noise
pollution beyond what is already caused by the gas turbines. The cooling
towers will produce noticeable water vapor; however, no discomturt will
be caused as a result of the vapor. Small quantitites of more heavily
mineralized water will ve released from the cooling towers ana trom tne
boilers, and will be disposeda of in storm sewers. This water is not
considered dangerous Or noxious.

Finally, tne expuansion ol the transformer stations will not cause
adverse environmwentali effects. ‘I'he transmission and subtransmission
lines will have no aiscernable impact other than a4 visual one, no
-environmental damage or pollution will ve causea during construction, and
no indiviauals will be displaced oy the newly constructeu faciltities,
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V1. (CONDITIONS AND COVENANTS

A. Conditions Precedent to Disbursement tor the Electrification
Subproject

1. Prior to any disbursement of the Assistance, or the
issuance by AID of documentation pursuant to which disbursement will
be made to finance the Chapare Electrification component of the
Project, Bolivia will, except as A.l.D. may otherwise agree in
writing, furnish to A.I.D. in form and substance satisfactory to
A.1.D.:

a. A legal opinion of the Attorney General of Boiivia, or
other legal counsel acceptable to A.I.D., to the effect that project
loan agreement amendment No. 2 has been duly authorizeu and/or
ratified by the Borrower and executed on its behalf and that 1t
constitutes a valid and legally binding ovligation of the Borrower
in accordance with all its terms.

b. A certifiea statement of the name of the person(s)
authorized under the loan agreement to act as Borrower's
representative under the agreeement, with authenticated specimen
signature(s) of said representative(s).

B. Conditions Precedent to subsequent Disbursements

l. Prior to disbursement of the Assistance, or the issuance
by AID of documentation pursuant to which disbursement will be made
to finance other than technical assistance cousts for the Chapare
Electrification components, Bolivia will, except as A.l1.D. may
otherwise agree to in writing, furnish to A.I.D. in form and
substance satisfactory to A.1.D.:

a. A financial pian for the Subproject, accompanieu by a
letter from the Ministry of Finance detailing the GOB's contribution
during the life of the project.

b. A detailed implementation and evaluation plan covering
the first year of Subproject activities which shall include a
description of ENDE's procurement procedures, and construction ana
installation schedule.

c. A time-pnased plan for the delivery of all
construction equipment ana materials trom ENDE's storage facility in
Santa Cruz, to the warehouse in Cochavampa ana delivery to project
sites,
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C. Special Covenants

1, The Cooperating Country, except as A.I.D. shall otherwise
ayree in writing, shall covenant that:

a. In conjunction with representatives from USAID,
periodically review the ENDE tariff structure for the purpose ot
gradually eliminating the suosidized tarifts charged to Boiivian
nationalized corporations and ensuring that private sector tariffs
being charged are adeyuate to cover the cost of operation and
maintenance ana provide for a self-supportive system of electrical
transmission and distribution.

b. It will continue to provide budyetary support to ENDE
at a level which is adequate to continue the system of reqular
maintenance and to cover any costs Oif maintenance which have not
been assumed by the beneficiaries.

c. It will provide funds necessary to continue the
construction and maintenance of the electrification system in the
saime geographic area as the Subproject, for a minimum of five yeats
after Subproject completion.
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countries; (d) promote the partici-
patien of wamen in the natioral
econamies of developing countries

and the irprovoment of women's
status; and (e) utilize and enccurage
regional cooperation by developing
countries?

FAA Sec.103, 103A,-104, 105, 1Cé.
Toes the Trojoct rit the criteria
for the type of funds (Zuncticral
account) being used?

'“AA Sec.107. 1s ermrhasis cn use of

appropriate technoicgy (relatively
smalier, cost-saving, labor-iusing
technologies that are genera.ly rcst
appropriate for the small fams, small
businesses, and small incomes of the

poer) ?

FAA Sec.110(a). Will the recipient
country provide at least 25% of the
costs of the program, project, or
activity with respect to which the
assistance is to be furnished (or is
the latter cost-sharing requirement
being waived for a "relatively least
developed"country) ?

"FAA Sec.110(b). Will grant capital
 assistance be disbursed for project

over more than 3 years? If so, has
justification satisfactory to Concress
been made, and efforts for other Z:i-
nancing, or it the recipient countr’
"relatively least developzi"? (M.C.
1232.1 defined a capital preject ar
"the construction”, expansion, equil-
ping or alteration of a pnysical fa-
cility or facilities financed by AlJ
dollar assistance of not less tha:.
$100,000, including related agvisory
managerial and training services, ani
not undertaken as part of a project
of a predaminantly technical assist-
ance character.

ANEX A
Page 4 of 6

Projec£ will bave a direct
impact in all these items
with the exception of “e'.

Y@as.

Yes.

e






Fad Sct.531(c). Will assistance
ander this Cnepter be used for

military, or paramilitary activ-
ities?

37 ‘Sec.534. Will ESP funds be

“zed to finance the construction

s the operation or maintenance of,
:r <he supplying of fuel for, a
~uclear facility? If so, has the
~rosident certified that such use of
furds is indispensable to non-
oroliferation objectives?

T\ Sec.609. If comodities are to
Ze granted so that sale proceceds
will accrue to the recipient ocountry,
have Special Account+ (kEounterpart)
arrangements been mace?

N/A

NA

N/A

AN A
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N~






B. .

7. FAN Sec. 621. If technical assistance is

¢£inanced, will such assistance be fur-
nished by private enterrrise on a con-
tract basis to the fullest extent prac-
ticable? If the facilities of other
Federal Agencies will be utilized, are
they particularly suitable, not conr-
petitive with private enterprise, and
race available without uvndue interfer-
unce with damestic programs?

‘. Inzernational Air Transocrt. Fair
comoetitive Practices. Act. 1974,
IZ air transportation of persons or
Sroperty is financed on grant basis,
will U.S. carriers be used to the
extent such service is available?

9. FY 1982 Appropriation Act Sec. 504.
1f the U«S. Government is a party to
a contract for procurement, does the
contract contain a provision author-
izing termination of such contract
for the convenience of the United
States? --

Construction

1. FAA Sec. 601{3). If capital (e.q.
construction) project, will U.S.
engineering and professional services
be used? ‘

2. FAA Sec. 6ll(c). 1If contracts for
construction are to be financed, will
they be let on a corpetitive bas:is
TO maximun extent practicabiel

3. FanA Sec. 620(:). I -or censtructio.
0. proc.ctive enterprisa, will agare-
gate value or assistance to be rur-
nished by the U.S. not exceed $1070
million (except 1or procuctive enter-
prises in Egypt that wore descriloc
in the (@)?

Other Restriction:

1. FAA Sec. 122(b).  If develorment loan,
1§ lnterest rate at least 2. per annum
cduring grace period and at least 3% per

annun thereafter?

ANEX A

Page 2 of 4

Yes.

Tes.

Yes.

No. Local procurement will
be uscc.

/A

Yes.



FAA Scc. 301(d). If fund is established

solely by U.S. coatributions and adminis-

tered by an international organization, N/A
does Camptroller General have audit
rights?

FAA Sec. 620(h). Do arrangements exisc

to insure that United States foreign

aid is not used in manner which,

contrary to the best interests of the

United States, promotes or assists the . Yes.
foreign aid projects or activities of
Cammnist-block countries?

Will arrangements preclude use of
financing?

a.

[¢]

FAA Sec. 104(:); 1Y 1982 Appropria-
tion Act. Sec. 525: (1) To pay

for performan:e of abortions as a
method of family planning or to
motivate or coerce persons to

practice abortions; (2) to pay for
involuntary sterilization as method

of family planning, or coerce Or pro- Yes.
vide financial incentive to any

person to undergo sterilization;

(3) to pay for any biomedical research
which relates, in whole or in part, to
methods or the performance of abortions
or involuntary sterilizations as a
means of family planning; (4) to

labby for abortion?

FAA Sec. 620(¢g). To carpensate
owners tor expropriated natioral- Yol
1zed property?

T4 Soc. 660. To provicde trainin
cr advice or provide any Iinansial
support for police, prisons, or
cther law enforcerent .crces,
except for narcotics progrars?

¥
(3]

) Sec. 662. For CL. activities? Yes.

A Sec. 636(i). For purcrascs,

sale, long-term lease, exchange or

cuarenty of the sale of motor ve- Yes.
ricles renufactured outside LS.,

trless a waiver is cbtained?

ANNEX A
Page 3 of
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rv 1982 Aonroo: iation Act. Sec.503.
To pay pension. , annuities, retiro-
ment’ pay, or a justed service com-
vensation for rilitary personnel?

TY 1982 Noorcor iation Act. Sec, 505
7o may U.S. as: essments, arrearages
or cues? ’

Y 1982 Avvror iation Act, Sec. 506.
7> carry out p ovisions of FAA Sec-
-:on 299(6) ('‘ransfer ot FAA funcs
-> rultilatera. organizations for

~ending?

TV 1082 Approoriation Act. Sec. 510.
o cinance the export of nuclear
equipment, fuel, or technology or

to train foreign nationals in nuclear
fields?

Tv 1982 Appropriation Act, Sec. Sll.
will assistance be provicded for the
purpose of aiding the efforts of the
government of such country to repress
the legitimate rights of the popula-
tion of such country contrary to the
United States Declaration of Humen
Rights?

FY 1982 Approwriation Act. Sec. 515.
To be used for publicity or propagan-
da purposes within LS. not authorized
by Conaress?

Yes.

Yes.

Yes.

Yes.

No.

Yes.
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ANNEX B

CERTIFICATION PURSUANT TO SECTION 611 (e)
OF THE FOREIGN ASSISTANCE ACT OF 1961,
AS AMENDED

I, David A. Cohen, the principal officer of the Agency for
International Development in Bolivia, having taken into account
among other factors the maintenance and utilization of projects in
Bolivia previously financed or assisted by the United States, do
hereby certify that in my judgement Bolivia has both the financial
capability and human resources capability to effectively maintain
and utilize the capital assistance portion of this project:

Chapare Electrification Project

.
David A. Cohen

Mission Director
USAID Bolivia
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ANNEX C

LAC/DR-IEE-85-42
ENVIRONMENTAL THRESHOLD DECISION

Project Location : Bolivia

Chapare Electrification Amendment
511-0543

Project Title
and Number

Funding . $4,400,000 (G) $12,500,000 (L)

Life of Project : Four years

IEE Prepared by . Howard L. Clark, REMS
UsAaID/Lima

Recommended Threshold Decision Negative Determination

Concur with Recommendation

Bureau Threshold Decision

Comments : Concurrence subject to
incorporation of IEE
recommendations in PP Amendment

Copy to . David Cohen, Director
UsAID/La Paz

Copy to . Howard, L. Clark, UsSAID/Lima

Copy to : Eric Zallman

Copy to : Chapare Project Officer,
USAID/La Paz

Copy to : IEE File

/cw,uof }?Z&AJZ\ Date __J_N_Z_G_l%

James S. Hester

Chief Environmental Officer

Bureau for Latin America
and the Caribbean
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ANNEX C

INITIAL ENVIRONMENTAL

Project Location

Project Title and Number

Funding

Life of Project

IEE Prepared by

Recommended Threshold Decision

EXAMINATION (I.E.E.)

Bolivia

Chapare electrification Project
Amendinent

Chapare Regional Development Project
(5L1-0543)

PACD August 31, 19838

Howara L. Clark, Pn. D.

REMS

January 18, 1985

Negative Determination












ANNEX D
F. Technical Studies
Cost Comparison between Diesel fuel and Rural Electrification

The following economic assesment compares the cost of using
diesel-fueled generators to service the energy needs of Chapare
inhabitants, versus the cost of electrical enerqy supplied under tne
proposed Chapare electrification system.

Therefore, the analysis justifies the quantitiable aspects ot the
use of project-supplied enerqgy. Table 4 presents an analysis of 19
communities located in areas serviceable under tne project's electrical
distribution system. Each of the communities is considered *urbanized",
or having significant population clusters requiring some form of
municipal public lighting, industrial electrical service as well as
residential lighting and refrigeration.

The demand for each of these electrical services (i.e. municipal,
inaustrial/commercial and residential) was estimated by community.
Corresponding cost estimates tor diesel-fueled power were made based on
current data for generators and auxiliary stand-by equipment, diesel
fuel, related transport costs and the cost of maintaining the equipment
over a 10 year useful life (See tollowing Tables 4 and 5). For all 19
Chapare communities the total demand for Kilowatts of electrical energy
was 4,318.31 KW. On tne basis of projected demand, the average cost of
diesel-fueled energy was estimated to be l2c (US) per KW/h. Thus,
diesel-fueled energy supplied at L2c (US) per Kw/h compared to an average
cost of 8.5c (US) per KW/h for electricity supplied under the Chapare
electrification system, represents a significant cost savings to
consumers using the project electrification system. In addition to the
financial savings of electricity under the proposed system, users will
benefit from lower overall maintenance costs and a more reliable,
long-lasting source of energy than that supplied by diesel-fuelea
generators.

Agropecuaria Copacabana

The following micro-economic analysis serves to justify, on the
agroindustrial level, the use of project-supplied enerqy compared to
other available sources of power. Agropecuaria Copacapana (AC), is one
of the primary agroindustrial interventions supported unuer the Chapare
project. The project is designed to have a signiricant impact on
increasing the production and demand for pork products and in
establishing strong economic ties with Chapare small farm prouucers who
participate in the project. AC was formed ir 1973, and is considered the
most important commercial livestock operation in the Cuapare and one of
the major producers ot quality pork within the Cochabamba valley.

¢ ¥
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Through the CRDP, AC will receive approximately $1.75 million to
finance the production, fattening, slaughtering, processing and marketing
of a variety of swine products, such as fresh canned pork, bacon, ham,
lard and sausages. The basic concept of the project is for AC to provide
Chapare farmers with "modules" of piglets, to fatten and sell for
processing. Based on a multiplier effect, it is expected that 100
production modules in operation during the first year of the project,
will increase to 600 modules per year by the end of year 2. At the same
time, AC itself will raise 8,000 piglets per year under the project.

Both Chapare farmers and AC operations will increase the production of
hogs manyfnld, foster concurrent increases in personal incomes and expand
market outlets for pork and pork products.

In order to efficiently carry out the objectives of the hog
fattening sub-project, an adequate source of electric power is required
to provide lighting and some refrigeration for AC's proposed storage and
first stage processing facilities to be established in the Chapare. In
addition, electrical energy is needed for lighting of personnel housing,
laboratory testing facilities, electrical water pumps and other
procduction related machinery. AC has developed plans to meet these
energy needs through the use of a 400 KW, diesel-fueled generator,
utilizing standard back-up generator capabilities. The following is an
analysis of the cost per kilowatt hour (KW/h) associated with the
purchase and maintenance of a 420 KW diesel-fueled electrical generator
to supply power for the operation of the AC hog-fattening project.

To.ble Y
Cost per KW/h of Diesel-Fueled Generator
(420 KW Capacity)

420 KW

KW/h generating capacity per yr. 748,000 hrs.

Costs
Fuel Cost per yr. + transport $ 92,6004
Maintenance Cost 3,016
Depreciation Cost (10 yr. life) 21,175
Financial Cost (15% I-rate, 5 yr. loan) 31,762
Total Cost $148,616

$148,616 / 748,800 KW/h = 19.8 c¢ (U.S.) per KWw/h

¢o






On thie basis ot cost per Kw/n, AC would nave to spend 19.8c
(U.S.) per KWw/n to provide for all ot the firm's eleccricity neeas
tiirough the use ol a diesel~-fueleu 420 KW generator, having an average
useful life of 10 years.

By comparison, under the Chapdre electritication syscem cne
average cost per KWw/i of electrical energy 1s less tnan halt tne cost ot
diesel-powereu electricity, or approximately 8.5c¢ (U.5.) per KW/n (during
the first five years of tne projece).

fune tollowlng analysis presents the cost per KW/u ot
electricity provided under the project, based on tne Cnapare system-wide
generation capacity of 7.33b6 million KW/n per year.

Costs

Malntenance cost per vyr. $ 35,00V
Depreciation cost per vyr. 84,000
Energy Purchase from ENDE 247,000
Distribution cost to customers 19,000
Administration 3,250
Financial cost (2% Interest) 55,000
Margin 114,310
Total Cost $023,500

$ 623,500 / 7.330 miliion KW/u = B.5¢c (U.b.) per KW/h

Additional factors which support the use ot electrical
energy supplied under the product tor the operation of AC's sturdage ana
processing facilities, incliude the expected userul Life ot electric
service distribution to tane Chapare, estimatea at 20 years, and the
permanent nature of an electrical system wnich allows for 24 hour power
service without the normai non-operationadl hours expected for maintenance
of the generator system. 1n addition, the relative stability of taritrs
charged under the ENDE system (estimated in § U.S.) compared with thne
probable fluctuation in tne price of uiesel tuel and tne associated
transport costs of the generatcr system, 1s another positive aspect 1n
tavor of the eiectrification proj-ct.
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ANNEX F

- EMPRESA NACIONAL DE ELECTRICIDAD S.A.

CASILLA COLREO No. 503 DIRFCCION CANLEGRAFICA® “ENELECTRIC
CALLE COLOMDIA 0-0853 TELEX No, 4251 ENDE B. v,
COCHABAMBA - BOLIVIA TELEFONO 48122

20 de febrero de 1985
GD-1514-85

Senor

Henry Basford
Director
Misidn USAID
La Paz

Sefior Director:

Ref.: Electrificacidén del Chapa-
re

En relacidn con el proyecto de Elec-
trificacién del Chapare, que fue presentado a usted con nuestra
GD-927-84, estuvo en nuestras oficinas en Noviembre del pasado
afio una Misidén destacada por USAID para la revisidn y evalua-
cidén de la informacién existente.

Como resultado de esa visita el Pro-
yecto fue reformulado en sus alcances, habiéndose determinado
un requerimiento de inversién de 5.418.000.- $US, cuyas fuentes
de financiamiento son las siguientes:

Aporte de USAID: 8US. 2.500.0090.-
Aportes Locales: gUS. 2.919.0¢C., -
- PL 4890 SUS. 1,000.000.-

- Material Exist. n 1.019,900.-

- Tesoro Gral de la Hacidn " 900.009, -

En consccuencia la presente constitu-
ye nuestra solicitud formal & USAID rara el financiamiento de
$US. 2.500.000.- de una parte, mds $US. 1.000.000.- de fondos
del PL480 por otra parte; de conformidad con los alcances deli-
neados por la Misidén evaluadora arriba mencionada.,



EiPRESA NACIONAL DE ELECTRICIDAD S.A.

Hoja No._ _-2-_..
Carta No. GD-1514-865

De manera anfloga a la empleada para
la zuscripcidn de los anteriores convenios de préstamo 511-LT-
O4€, v 511-LT-049, al presente el Gobierno de Bolivia serd el
Pre:tatario y la Empresa de Luz v Fuerza Eléctrica Cochabamba,
5.A.M. serd el Subprestatario del crédito que estamos solicitan-
do.

La Empresa Nacional de Electricidad,
S.A., ENDE, actuari en calidad de Administrador y Ejecutor del
Proyecto.

En la seguridad de contar con su aten-
cidén favorable a este Proyecto de gran contenido social saludamos
a usted muy atentamente,

. i
/ ZL&,LL ' \“C

Ing Orlando offré. Delgado
GERENTE GENERAL




