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I SUMMARY AND RECOLNUIENDATION 

A. The Project
 

The Chapare Regional Development (CRuP) PLUject Agreement was 
signed on August 12, 1983, wito A.I.D. resources oL $14.4 milliol an GOu 
and solivian private sectur counterpart contributions or more tiar, $4. 
million. The purpose of the CRDP is to carry out a multi-taceted
 
development program witnin the Cnapare region. 
 The project incluues an 
integrated package of financing and tecnnical assistance to support simall 
farmer and agroindustrial pzouuction activities, programs for tke 
identification anu promotion of new agribusinebs and m,rketing
 
opportunities and support for institutLionai. development in tne Cliapare 
region. The developmental strategy was conceived anu initiated in
 
conjunction with 
an International Narcotics Matters (INM)-supporteu
 
program designed to reduce and controL, through specific enforcement
 
measures, the prouuction of coca trom the Cnapare destinea for iliLcit 
international markets. Successful accomplishment or tile Chapare pzoject
objectives is oased on a comoined to diminish and theeiLort control 
illegal production and trade of coca and, at tire 
same time, offer Chapare
 
farm and non-farm residents viable options tot acnievingy susLaineu qrowth 
in personal income and an overall improveu standard of living. in 
addition to the CiZDP, the total aeveLopment effort w:. i-nin tie Cladpare
includes $11.5 million in USAID financing tor infrastructura. investments 
in rural roads, rural sanitation projects and community ueve.tupment. 
activities.
 

Tire Cnapare region is similar to many rural areas of Bolivia ill 
that it is characterized by small towns, dispersed populations and rugge
 
terrain which tends to turtner isolate iniiaoitants from toe auvantAyes or 
life in urban and peri-urban population centers. The ausence or an
 
electrical power system in the Ciapare retaLLIeu the growthnas or norahal 
developmental processes in tnat area. As a consequence, aqroindustrial
 
opportunities have gone untappeu. 
Chapare resiuents and aqrolnuustricL
 
experts emphasize the urgent need tor electricity, not only to improve
 
the quality of iife in 
the region, out also to encourage alternative 
agricultural investments in a region conducive to the introduction or new
 
crops and agricuiturai technologies.
 

The design of the CRUP was based on the provision of basic 
infrastructure for Chapare, priority given to thethe with construction 
and repair of the rural roads system and a consistent, cost-effective 
supply of electrical energy, to proviue fundamental incentives for 
existing and new business initiatives in the region. in addition to 
providing an economical an reliable source of power ennance tieto 
impact of development activities fostered under the CRDP, electrification 
is expected to strengthen the elfect or coca control enforcement measures 
and better the Cnapare inhabitant's quality of life. 
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It 1980, tne Inter-American Development Bank (IDB) proposed a 
long-term electrification project to assist tile Bolivian National 
Electric Company (ENDE) in expanding its generation, transmission anu 
transformer facilities. The project wois designed to enadle ENDE tu ineet 
the expected load growth from existing customers and to supply electrical 
power to new customers servicen along suutransmission lines to be built 
under the program. Key elements of the project included a high voltage 
transmission line interconnecting Santa Cruz with tne rest of the central
 
amad eastern parts of 1Bolivia, and the provision of increased transformer
 
capacity for two existing and two new substations, allowing for
 
distribution of electrical service wit&in certain areas of tne Department
 
of Cochlbamba. The total cost ot Lhe tour year project was estimated at
 
$122 million, with 70 percent of tne cost to oe financed vy IDB, 10
 
percent by the Andean Development Corporation (CAF) and the remaining 20 
percent to be covered oy GOB contributions anu a grant uy the Swedish
 
Government.
 

As a result of discussion with USAID ano other internatLional 
orqanizations, the IVB project includea a connection from CochaaLwa to d 
new switching station to oe constructea at San Jose in tne Chapdre, witu
 
linkage to the primary ENDE system at the Santa Isabel nyaro station.
 
Thus, the system woula have provided a signiticant amount of electric 
power transmission ana distriuution to a portion of the Cnapare.
 

USAID completed the uesign or the CRDP unuer tile assumption that 
IDS would provide, in a timely way, tile necessary Chapare electrification 
infrastructure. However, in early idJ, ld Ueciueu to postpone the 
project temporarily for technical ind financial reasons. Since an 
electrification system is essential to tile overall achievement ot Caaparv 
project objectives, completion of the proposed, large-scale IDB 
electrification proqram was A crILcdl assumption in the design of the 
Chapare development project and a key aspect of successful implementation
 
of the pro3ect's coca control measures. The IDB uelay nas, therefore, 
necessitated direct AID action (i.e. an amendment to the CRDP) tu provicie 
the required electrification infrztrucLure to the Chdpare. In audition, 
the Mission will continue discussions to ensure eventual linkage of tile 
Chapare with tile overall IDB electririca:ion program to provide increaseu
 
electrical distribution capacity in tile region.
 

The proposed electritLcation project amenament will nave an 
important impact on the acnievement cf a major objective of tile Chapare 
project - - that beinq the enhancement and creation ot a variety of 
profitable marketinq opportunities needed to encourage farmers to improve 
and diversify aqricultural and forestry systems, and tneretore u11nirlisn 
their reliance on coca as a major source of income. Through the 
electrification of the Cnapare, a iLgnificant number of Lami.ieb and 
commercial entities will have access to a permanent source or energy. 
The successfil completion ot this project will contriuute to tile 
increased profitability and efficiency ut both existinq dnd new, small 
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and medium size agroindustrial busLnesses locatud in the reqion. This 
will ne accomplished throuqi reauctions in operatiunal costs anu 
increased productive capacities of commercial enterprises having access 

to electrical power. In aduitiun, tne Cnapare electrification pro)eCt 
will enhance marketing opportunities uy making information regarding 

product pricing, uemanu and distrioutLon more accessiole tiirouql 
increased usage of radio and television. Tile project wili also contribute 

to an improved standard of living tur those resiarnts ot rne Chapace wou 
experience the advantages and comforts of electrical power service. 

The project contemplates tie construction of an electrical power
 

system throughout approximately 15 percent ot tiie geograpnical area of 
the Chapare. A system of electricai transmission anu austriuution 
totalling 151 kms. and providing service to approximately 3,000 

residential users (or close to 10 per,-ent of tie Cnapare pupu.Laion) ant 
350 institutional and commercial establisnments, is pro3ecteu at tne end 
of the turee year project.
 

The primarv components of thi.i $5.42 million suuproject are tue 
construction and installation of both primary transmission lines an a 
secondary distribution system. The system wili inciuue: I) a 9 km. lid 
KV transmission line between the points of Santa Isauel and San jos4, 2) 

the partial construction of a suostation at San Jos6 to accomnouate 
termination of the 115 KV line and interconnection with the outgoing 34.5 

KV line, and 3) the construction ol a 3 1t.5 KV distriution system 
providinq 79.2 Kms. of service line between San Jos6 and Chimor4, two 

northern trunk distribution lines at -*.5 KV capacity spanning a distance 
ot 57.9 kms., and one b km. spur otf ot tie inain distribution line. 

Financing 01: ali project activities wili we accomriisheu trirougi tue 
provision of $2.5 million in AID loan Lunds anj $2.919 million in GOt3 

counterpart contriuutions. All) resounces will finance tne cost of tie 

transmission line anu substation construction ana upgrading work, 

uistriuutioi line materials and equipment, anu tne prov.Lsion or 24 wontis 
of tecthnical assistance. The GOS as already procurreu $1.019 million in 

trdnsmisslon line materials anu equipment trIaL wilL Oe alrectiy eliployec 

in the construction of the systen's nigh voltage transmission line 

between Santa Isabel ana San Jos6. In audition, tne GOS will t indace 

$1.9 million in adaitional costs, including the use or $I million in 

Title III funds, tor tne local purchase of materials, equlpmlent anu utiter 
construction inputs. 

The project executing aqencies will oe the national power 
company, Empresa Nacional de Electricidad S.A. (ENUE), and the electric 

distribution company in Cochbanoa, Luz y Fuerza Electrica Cochabamba, 
S.A.M. (ELFEC). These institutions will be responsible tor the planning, 

aesiqn and implementation ot the project, as well as operation and 

maintenance ol the completeu system. 
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C. Recommendation
 

The USAID/Bolivia project colmmttee nas determinea tnat tie proposed 
electrification proje.t is technically, administratively and financiaiiy 

feasible within the taree-year life-ol-project periou. 'fle specitic analyses 
carried out during the project design stage oia not identify any serious 

obstacles to project implementation ano inuicated that tne project can achieve 
its purpose. Special attention was paia to the environmental and 
institutional issues ioentifieu auring tthe project intensive review, both tile 
USAID Pro3ect Development Team and the Reviewing ana Approval Committee 

recoanmeo that tue project oe approveu aiu chat an A.I.D. loan for $..5 
million be authorized. 

D. Project Development Team 

ine Project Development leam was composeu o. tUie follOwig 
USAID/Bolivia staff Members:
 

Michael H. Lotstrox Assistaiit Project Development Otticer 
John A. Fasullo Rural Deveiopment Officer (Cnapare 

Project Cooruinamor) 
Gonzalo Fernandez Project Enqineer
 
Walter Fiorilo Project Eingalecr
 
Oscar Antezana Pruqam Economist
 

Ral Pinto F2iunc±al AnalIsL
 
L.uis Ampuero Private Sector Office
 

The tollowiiy collsuitants anu ENDE anu SDbT persouliei asseu it 

tile technical analysis of ttue project: 

Wilson tiouqLn ElemcricaL Enqineer (ReUieu AID) 
Gustavo Veqa Financial Analyst 
Conrduo Camacno Clv i Engineer Sb'i 
Feaerico Lucero B. END.' 
Carlos Ulloa N. ENDA 
Rodolfo Asun END 
Ramiro Rico rNDi 

Tie project was evlewe(l uy tile fOllOWInlJ UAAlD/,boUlvilA Okricers: 

Joe 0. hill, Jr. Controller 
Ronerto ie6n ae Vivero Progra,,i Officur 

Robert V. Thurston Rural Development Officer 

Robert J. Asseiin, Jr. Project Development Ofiicer 

M. Peter Leifert Deputy Project Development Officer 

Henry H. bassfurd Aiws~iou uirector 

The project was approved ny:
 

David A. Conen Acting Aissiun Director
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II. PROJECT RATIONALE AND DESCRIPTION
 

A. Background
 

The Chapare project is designeu to improve the agricultural and
 
forestry systems of farmers in the Chapare region of Bolivia, so as to
 
allow them to respond to diversified marketing opportunities in primary
 
agrcindustrial areas. The project strategy focuses on enhancing market
 
demand for agricultural and forestry commodities. This strategy 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 Cnapare project consist of:
 
1) agricultural/forestry production, 2) agrobusiness development 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 primary 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 information proviued to farmers 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 drouiems in tae rayion, the Cnapare
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 small farmer
 
producers and existing and new channels of distribution. in addition,
 
the agro-industrial/marketing comp)nent involves a minimum of 10 smalL to
 
medium scale processing activities. The majority of these subprojects
 
have been developed in tne Chapare and, once implemented, will promote
 
local entrepreneurship, including management and ownership.
 

Demand Pull Effect: A USAID/doiivia strategy through which enhancea
 
marketing and processing of agricultural commodities will increase
 
production and, oy extension, improve the income-generating capacity
 
and standard of living ot the rural poor.
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For example, the Chapare project has promoteu the development of
 
several small scale enterprise activities related to improving tne
 
Chapare agricultural and forestry systems, such as the production of tea,
 
honey, citrus products, furniture, nandicraft and artisanry goods. Tne
 
development of these products will serve to stimulate demand within tie
 
immediate geographical area as well as encourage marketing and
 
distribution of these products in other areas of Cochabamba and in other 
Departments of Bolivia. These centers of demand will increase thie
 
outreach of existing markets and help create other demand centers,
 
thereby increasing productivity and improving marKet etficiency.
 

The last project element, involving administration and
 
institutional development, is designeu to estaulisa cross-sectoral
 
coordination in project planning, participation of the beneficiaries and
 
linkage to coca control eftorts. Tile Secretariat for the Development of 
the Bolivian Tropics (SDbT is the primary implementing institution whici
 
has been assigned the Key responsibility of overseeing and coordinating
 
the activities financed by: 1) tile Ulapare pro3ect, 2) related A.I.D.
 
loans for infrastructure, and 3) other donors.
 

Other AID supported projects designed to have a developmental
 
impact on the region include the Rural Roads Ii (UbL) anu Rural 
Sanitation (058) projects. Under the Rural Roads 1i project, a temporary 
Bailey briuqe is being constructed to allow passage through the Cesarzama 
area during the Chapare rainy season. Once the rains have subsided, 
construction ot a permanent bridge facility will tdKe place. Also 
supported under this loan project is the upgrading anu repare ot 230 
kilometers of secondary roads wnich proviae access from tne Cnapare to 
the eastern portion of the Departments of Cochabamba and Santa Cruz. In 
audition, new potaole water systems have been constructeu within tie 
Chapare. Three complete systems have been installed already, with an 
estimated 21 systems to be completed during the next two yeirs. 
Community participation in the project's training programs is considered 
good. In tue future, the Division o Environmental Sanitation within tne 
Ministry of Health plans to open a Chapare field office witn the 

permanent technical staff required to service the sanitary systems.
 

At the completion of the CRDP, there will be in place a
 
combination of public and private sector applied researcn and extenaion
 
activities in the Chapare directly supportinq improved agricultural and
 
forestry production and diversitieu fdrminq. Moreover, tile project will
 
have established a self-sustaining credit system based on realistic
 
interest rates an-J a program for modilizinq savings in tie region. in 
the context of agribusiness development, the CRDP will help develop
 
systems for processinq ano marketing reqional commodities and will
 
install an information clearing house for local and reqional marketing of
 
Chapare products. At the end of the tive year period, an institutional
 
structure will exist with a human resource base adequate to manage the 
delivery o project inputs and to cooruinate witn tie coca control 
proqram. 
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Ongoing Chapare development activities have recently gained
 
momentum, showing proqress consistent with project objectives. To date,
 
all project conditions precedent have been met - - including the
 
formation and reqular meeting ot the inter-Ministerial Commission for tie
 
Development of the Bolivian Tropics, organization and staffinq of the
 
SDBT and ITA/Chapare, and the suumission and approval of a plan to
 
determine farmer eligibility for credit assistance under the Project or
 
from Title Ill fundinq. 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 IBTA will shortly be providing
 
training and research programs at these sites. In addition, the
 
Federaci6n Nacional de Cooperativas de Ahorro y Cr4dito (FENACRIE) has
 
established procedures for a Chapare credit review system and is in tie
 
process of approving small loans tor Chapare farmers.
 

With regard to larger agroindustrial interventions supported
 
under the CRDP, financial pdckages for hog fattening, particle board
 
production and citrus processinq have been developed and presented to
 
Intermediate Credit Institutions (ICls) for credlt 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 significant
 
portion of Cnapare inhabitants and commercial eniterprises.
 

IBTA efforts in promoting applied tropical agricultural research
 
extension methodologies, on a broader and more comprehensive scale, will
 
be greatly facilitated through the provision of electrical service. 
Witi,
 
electrification, IBTA will be able to carry out laboratory testing at its
 
research stations, seed processinq 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 stand to reduce
 
operational costs considerably through utilization of electric power
 
include: tea processing, honey and beeswax production, fisheries
 
development, poultry operations and the promotion ot 
box and wood product
 
factories. Agroindustries already operatina 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 projects provitiinq assistance to
 
areas of the Chapare, such as potable water and irrigation systems,
 
health and sanitation posts, and school and training institutes, all
 
depend on available and affordable sources of energy. Without electrical
 
energy, the quality of these services and the achievement of prolect

social and economic objectives will be seriously jeopardized.
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Funds for an electrification system were not included in the
 
original Chapare project design oecause of IDd plans for a national
 

electrification project, which included a major transmission interconnect
 

system between Santa Cruz and Cochabamba with multiple substation
 

installations. The Chapare project desiqn 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 proqram, although it
 

is still committed to financing the project within the next few years,
 

and any further delay at this time in meeting the initial electrification
 
requirements of the Chapare would seriously jeoparalize the success of
 

ongoing and planned development activities. Theretore, AID will provide
 
for a basic electrification subproject within the CRDP to meet the urgent
 

enerqy needs of the Chapare. Tne proposed amendment wiil proceea on the
 
assumption that the larger IDB program will be implemented. Accordingly,
 

all activities of the AID electrification component will ue coordinated
 

with the IDB.
 

B. Relationsnip to Mission Assistance Strategy
 

The Mission's primary program emphasis is on the expansion or 
private agriculture development in the Bolivian economy, with particular 
concentration oni the La Paz-Cochabamba-Santa Cruz Corriaor. The Chapare 
region lies at the geographic center of the corridor and serves as a 
natural focal point for implementation of the USAID oemanu-pull
 
development strategy. The strategy assumes that improved marketing and
 
the development of aqroindustrial production capacity for agricultural
 

commodities and non-farm products will stimulate increases in
 
agricultural production. Likewise, increased farm productivity will
 
raise the level of personal income and provide for a better standard of
 
livinq for the rural poor.
 

To meet the expected increase in demand, rural development
 

activities will reinforce farmer initiatives to improve and increase
 
production output. It is anticipated chat increased agricultural market
 
transactions will create additional "demand-pulls" (i.e. economic
 
multipliers) within the corridor reqion. For example, increased farm
 

production will heighten the demand for aqricultural inputs (e.q.
 
chemical fertilizers, improved seed varieties and more etficient farm
 

machinery), encouraqe additional private investment in aqroindustrial
 
expansion, as well as enhance thie demand for production creuit and
 
skilled technical assistance. The synergism of these factors will result
 
in increased incomes serving to boost uemanu for consumer qooas and basiu
 
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 te 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. In confronting the
 
coca production and trafficking control issue, the proposed rural
 
electrification project will strengthen USAID's program to assist the GOB
 
in implementinq 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 undertakinq of regional development
 
activities, advanced through the provision of a dependable and affordable
 
system of electrical enerqy.
 

USAID/Holivia is directing suustantial pro3ect 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 aqroindustrial investment represent key elements in the creation of
 
new markets, while a consistent supply of farm produce is essential to
 
the stability anu growth of enterprises. Existing and planneu
 
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 comodities. In addition, the ongoing Agricultural Sector 11
 
project is furnishing assistance to the Chapare region through applied
 
research, credit and institutional formation (integral cooperatives), all
 
of which will assist growers to increase and improve crop yields. These
 
efforts are beinq supported by production related activities finances
 
under the P.L. 480 Title III Program. A source of local currency ana
 
foreign exchanqe 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 and 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 expected 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 for agroindustry will be
 
complemented by new initiatives for tne immediate future and near-term.
 
The FY 1985 Management Training project will provide d key support role,
 
serving as a source of entrepreneurial training required to enhance the
 
efficiency of industries developed through other USAID/dolivia financed
 
projects. It is envisioneu that agroindustries establisninq operations
 
in the Chapare will benefit froin 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, incluuing the
 
Chapare. Moreover, the planned Producer Organizations project will
 
strengthen existing and develop new farmer producer organizations,
 
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, protitaole agroindustrial
 
sector. Other complementary activities are also being planned as a means
 
to help fully achieve program odjectives. New initiatives to promote
 
marketing and agribusiness development, extend private enterprise
 
development, ana accelerate technology transfer and export promotion will
 
be underway in FY 1986. The proposed Chapare Marketing and Agribusiness
 
project will strengthen existing and develop new marketinq facilities
 
needed to promote agribusiness development and establish new outlets for
 
Chapare agricultural produce. This new project will aiso provide
 
continued support for the elimination of illicit coca production in the
 
Chapare region. A second key FY 1986 project, Market Town Capital
 
Formation, will provide financing to promote ana extend private
 
enterprise development to seconoary anu tertiary cities in La Paz,
 
Cochabamba (including the Chapare) and Santa Cruz Departments.
 

C. Project Goal and Purpose
 

As stated in the original Project Paper, the goal of the C VP
 
continues to be the encouragement of reduction in the cultivation and
 
illicit trafficking of cocd tnrough time achievement of Ualanceu 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. The Chapare Electrification amendment will facilitate the
 
achievement of the above objectives and will improve the economic and
 
social conditions of the innaDitants of the region by providing
 
electrical services on a self-supporting basis.
 

The purpose of the CRDP is to mouity and iamprove the agriculture
 

and forestry systems of farmers in tne Chapare to respono better to
 

diverse, profitable marketinq opportunities provided under sustainea,
 
environmentally compatible, medium technology production models.
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The purpose of the subproject amendment is to construct, install
 
and assist in the distrioution of electrical power services to a
 
siqnificant 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 livinq.
 

1).Subproject Strateqy
 

Five options for the provision of electrical power to the Cnapare
 
were considered by the Mission. In reviewing various project
 
alternatives for the provision of electrical power to the Cnapare, tiie
 
Mission Project Committee first considered the possibility of waiting for
 
the larger IDB electrification project to be approved. The IDB proposal
 
to establish a major eastern transmission interconnect system and to
 
upgrade ENDE's generation and transmission capacity, has been temporarily
 
postponed. In view of the urqent developmental ar.d narcotics control
 
priorities of the Chapare region the Mission project committee determineu
 
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 considered the purchase of small
 
diesel-fueled generator sets (25-100 KW) to be installed in priority
 
population centers of tiie Cnapare, as well as the purchase of a 2W
 
diesel plant to be located near Villa Tunari. This option was
 
contemplated in lieu of the construction ano installation of a permanent
 
subtransmission line through a portion of the Chapare. Compared to the
 
total investment cost of a suLtransmission line to Villa Tunari, the
 
diesel plant and generators are slighly less costly in nominal terms,
 
althouqh when analyzed on the basis of the cost per unit ot electric
 
energy delivered to Villa Tunari, the diesel proposal is substantially
 
more costly than the permanent suutransmission line (see Annex D).
 

In addition to the higher unit cost of electricity required for
 
diesel qenerators in the Cnapare, the us.qe of heavy duty diesel power
 
plants has little merit given the large amount of nearby hydro-electric
 
power supplied by ENDE. The existance of hydro plants effectively
 
eliminates most other forms of poser as practical solutions for meeting
 
the electric energy 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 prolect.
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The third option considereo was trie construction of a temporary 9
 
km., 34.5 KV line between Santa Isabel and San Josi. 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 qreater distribution capacity witnin the
 
Chapare. The proposal also included the construction and installation of
 
a 34.5 KV distribution line between San Jos6 ana Cnimor4, totalling 79
 
kms. Total cost of this alternative was estimateo to be approximately
 
$2.85 million, and woula provide electricity to approximately 995
 

families and 125 industrial ana institutional users.
 

A major disadvantaqe 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 salvage value
 
of the temporary transmission line is estimated at less than 50 percent
 
of the investment. Thus, a loss of 5U percent on the initial investment
 
in the transmission line, combined with additional costs associated witn
 
the installation of a new 115 KV line in an area considered to be
 
environmentally sensitive to physiological chanqe, makes this option less
 

attractive in terms of fulfilling the project objectives.
 

The fourth option is the instaliation of a permanent 115 KV
 
transmission line between Santa Isabei and San Jos6, the construction of
 

a substation at San Jos4 and the placement of a 34.5 KV distribution line
 
connecting San Jos4 with Chimor4. Total cost of this proposal is
 

estimated at $3.8 million, with electricdi service projected to reach 99t)
 
families, (i.e. the same household coverage estimated under option three)
 

along with an equal amount of industrial and commercial usage.
 

The major advantage to choosing the fourth option to accomplish
 

the objectives of the project is tnat ENDE currently has in storage all
 

equipment and materials for installation of the 115 KV, 9 km.
 
transmission line between Santa isabel and San Jos6. (Total cost of these
 
materials and equipment is estimated at $1.019 million, all of whicn is a
 
counterpart contribution of the GOB.) These coimnodities were purcnaseu
 
by ENDE one year ago in anticipation of proceeding witn the 1DB
 
electrification project. Therefore, substantial economies would be
 
qained by optinq for alternative four. In 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 Jos6, shoulu
 
this be necessary in the near future.
 

Regarding a fifth option, the Mission sought to maximize usage of 
US$ dollar loan funds under the project amendment. All project foreiqn 
exchange was earmarked for the purpose of importing materials and 
equipment needed to construct an electrification system and maximize 
service to an optimum numuer of inhabitants of the Chapare, qiven tne 
financial limitations of the project. Building on option four, option 
five would incorporate the installation ot two aulltional nortnern trunk 
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lines oriqinatinq at Villa Tunari and include the construction of d stiort 
spur off of the main transmission line. An additional 63 kms. of
 
distribution line would oe 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. It
 
is estimated that an additional 1,000 families, plus numerous comercial 
enterprises, would receive service, with the total cost of the project
 
amountinq to $4.2 million (exclusive of the equipment and materials
 
already purchased by ENDE), or approximately $500,OJU more than the cost
 
of option four. The overall benefiLs aerived from utilizinq tne present
 
ENDE transmission system and employment of existing materials and
 
equipment necessary to construct a permanent 115KV transmission line
 
between Santa Isabel and San Jos6, plus the additional distribution
 
capacity extending alonq northern branches ot the Cnapare (which is an 
extremely cost effective investment), makes the fifth option the most
 
desireable project strateqy.
 

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 substation
 
at the San Jos4 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: ENV,, as the primary executinq
 
agency, will be responsible for contractinq the construction firm and
 
procuring all local and imported material!; and equipment required for the
 
transmission and distribution systems. It is expected that all
 
engineering and design worK, advertising and bid processinq, delivery of
 
materials and final contracting of the construction firm will be
 
completed by tne end of the first year. Contracting of the long-term
 
technical adviser will be done by USAID throuqh 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 Jose, amplification and instalLation of two substations at the same
 
sites, and construction and installation of secondary line distribution
 
at 34.5 KV. The total distribution system will encompass San Jos4 anu
 
Chimor4, two northern branches extending from Villa Tunari to the points
 
of San Francisco and Chipiriri and the short ibuelo spur distribution
 
line. These activities comprise 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.
 



- 17 

3) Supervision, Testing and Technical Assistance: In its role as
 

project executor, ENDE will supervize all operations ueqinninq witil
 

system construction to installation, testing and enerqizing of the power
 

system. Technical assistance will be in place at te appropriate time in
 

order to provide maximum support during the construction and installation
 

phases.
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Ili. FINANCIAL PLAN AND COST ESTIL4ATE 

Tae total cost of dctivities to D financeu under tnis project 
amendment is $5,419,000. The A.I.D. loan contribution will ue 
$2,500,000 (46%), and the GOB wilL provioe $2,919,UUU or 54
 
(composed of ENDE cash and in-Kind contrioution totalling 
$1,919,OUO, anu P.b. 480, Title Ili funds totaliiiq $L,UUO,UUU). 
The loan will be used to finance: (a) one long-term international 
technical consultant; (b) ttie purctase oi uistributiun line 
materials, anu (c) part of the costs of the construction and 
installation of tne transmission ano distribution iines. 

Table A shows the LOP estimated cost of tne Eiectritication 
Suoproject. Taule L snows the subproject's diuursutnent scheuule. 
Table C shows implementation ana financinq procedures. 
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TABLE A
 

III. FINANCIAL PLAN AND COST ESTIMATE
 

LOP ESTIMATED COST AND FINANCIAL PLAN 

(in US$000)
 

HOST COUNTRY
 
A.I.D. 	 PL 480 Grand
 
Loan G 0 B Title III TOTAL TOTAL
 

FX LC FX LC LC
 
A. 	Technical Assistance
 

1. 	Long-term (2 yrs.) 300 3U0
 
Sub-total 300 300
 

B. 	Materials and Eqvipment
 
1. 	Transmission Line
 

and Substations
 

1.1 115 KV Line
 
between Santa Isaoel
 
and San Josi:
 

Steel Structures 283 283 484
 
Conductors 79 79 79
 
Insulators 17 17 17
 

Hardware and
 
accessories 25 25 25
 

1.2 Enlarqement
 
Santa Isabel Sub
station:
 

Equipment and
 
Materials 28d 288 288
 

1.3 	Partial con
struction San Jos4
 
Substation:
 

Equipment and
 

materials 327 	 327 327
 

1.4 	Transformers 414
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HOST COUNTRY* 
A.I.D. PL 480 Grand 
Loan G 0 B Title III TOTAL TOTAL 

FX LC FX LC LC 

2. Distribution Line 

2.1 Primaries: 

Poles 206 206 
Crossarms 63 b3 63 
Conductor 397 397 

Insulators and 
hardware 324 324 

2.2 Secondaries: 

Poles 40 40 

Conductor 40 40 

Insulators and 

hardware lb lb 

2.3 Transformers: 131 131 

2.4 Services: 
Service Connections 104 104 iU4 
Meters 48 48 

2.5 Interior wiring: 

Conductor 81 81 81 

Fittings 14 14 

2.6 Steel lights: 49 49 

2.7 Sect.Equipment: 48 48 

2.8 Special Vehicles 

for Supervision 148 

Sub-total 1875 1019 248 1267 2580 

Construction and Labor 

1. Transmission Line 

1.1 Construction 139 191 115 J08 801 

1.2 Enqineerinq Admin. 

and other 47 162 1b2 209 
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Li 0 1T 0 U N T R Y 

A.L.DU. IL a8 Urano 
Lua*, G 0 j3 Title i iL[ 'LE.TA± TIAL 

FX LC FX LC LC 

2. Distribution Line 
2.1 Construction l'aO99 !)9 09! 
2.2 0 & M Equipment 10 10 Izd 
2.3 Engineering and 

Admin. 2db 2db 3i( 

Sub-total 2175 Idu 7 ol *11 14b! 2213 

T 0 T A L 2±70b 18b ui9 791 944 /434 iu:3
 

Inflation/Contingency IU0 31 109 78 187 42o
 

GRAND TOTAL $2275 $225 $1019 $900 $1000 $29L9 $5,1i
 

An additionai $300,000 is available under tne Cnapare Regional Development
 

Project to provide auxiliary funoing for tureign excuange conversion into lOcal
 
currency, shoula this be necessary.
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YEAR 
FX 

1 
LC FX 

YEAR 2 
LC 

YEAR 
FX 

3 
LC TOTAL 

1.3 Partial Construction 
San Jos6 Substation: 

- Equipment and 
Materials 327,000 

327,000 

C. Construction 
1. Transmission Line 

1.1 Construction 14,000 110,000 69,000 193,000 

1.2 Engineering Admin. 
and other 52,000 55,000 55,000 162,000 

2. Distribution Line 
2.1 Construction 

2.2 0 & M Equipment 

19,000 

2,000 

76,000 

4,000 

45,000 

4,000 

140,000 

10,000 

2.3 Engineering and 
Admin. 

Inflation/Contingency 

Total G.O.B. 

1,019,000* 

1,019,000 

95,000 

182,000 
25,000 

207,000 

101,OOG 

346,000 
48,000 

394,000 

90,000 

263,000 
36,000 

299,000 

286,000 

1,810,000 
109,000 

1,919,000 

P.L.480 Title III 
B. Materials and Equipment 

2. Distribution Line 
2.1 Primaries: 

- Cross arms 63,000 
63,000 

2.4 Services: 
- Service Connections 

62,000 42,000 104,000 

2.5 Interior Wiring: 
- Conductor 81,000 

81,000 



C. Construction 
1. Tranfmission Line 

1.1 Construction 

2. Distribution Line 
2.1 Construction 

Inflation/Contingency 

Total P.L.480, Title III 

TOTAL PROJECT COST 

YEAR 
FX 

2,735,000 

1 
LC 

10,000 

40,000 

194,000 
17,000 

211,000 

418,000 

YEAR 
FX 

491,000 

2 
LC 

70,000 

320,000 

452,000 
38,000 

490,000 

884,000 

YEAR 
FX 

293,000 

3 
LC TOTAL 

35,000 115,000 

199,000 559,000 
276,000 922,000 
23,000 78,000 

299,000 1,000,000 

$598,000 $5,419,000 

!8 

!1 
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A. Disoursement Scnedulp
 

Tne disbursement schedule tor tne project ltr We comoineu 
A.I.D., GOB, and P.L. 48U Title III funds is estimated at $3,153,000 
ror the first year, $1,375,OUU for tne second year, and $dl,UOU for 
the last year ol the LOP. 

B. implementation and Financ.ag Procedures 

A.I.D. flnancinq fur this project wilL L)e clianneleu as 
indicateu in Taole C.
 

Tie USAID/dolivid disoursement syscem i[IcIuues measures to 
ensure the systematic ana timely tlow ol project funds. The system
 
will provide fur advances of host coUntry local currency iuijis to be 
deposited into a special project account to be maintained oy an 
agency o taLie GOB. This GOB Aqency wiLl ue reaponsiuoi fur 
disbursing funds from the special account in accordance with 
quarterly project financinq approval oy USAID. USAiD/,Do11via UoliaL 
payments for technical assistance and commouxty procurements anu 
cunstruction will ue made fuoLuwiq proceuures inuicteu in Taule A 
aoove. In order to implement tne disbursement system, USAID and 
Bolivian counterpart representatives wlii aqree on a uetalted ouuqet 
for local currency contributions. 

http:Financ.ag
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TABLE C
 

Method of Implementation ana Financing tor A.i.D. Resources
 

Major Method of Method of Approximar-e 
Element Inplementation Financing Amouunt 

(1) Technical Personal Service Direct 
Assistance Contract Payment $ 3Ui,UUU 

(2) Commodities Host Country Direct 
Procurement L/Cummo. i, 75,UUU 

(3) Construction Host Country Direct Pmt. 186,00U 
Contract 

Subtotal 2,3uI,OOU 

Infi ation/ 
Coiat inqency I39,UuU 
T 0 T A L $2,500,000 
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IV. IMPLEMENTATION PLAN
 

A. Implemaentinq Aqencies 

The transmission ana distribution of electric power for tne
 
Lepartament and city of Cochabamba and the Chapare are the
 

responsibility of two orqanizations, Empresa i4acional ae Electricioa" 
(ENDE) and Empresa de Luz y Fuerza Electrica Cochauata (ELFEL). 

ENDE it a pub.ic corporation witn respunsioiiLty to uevelop, 
manage and operate primary generation and transmission systems in 
3iolivi,, with tnu exception OL the Department or La Paz ainu some 
sections of the Department ot Oruro. its principal generation plants 
are the 45 MVA Cordni fiydroelectric plant ano the 7.5 MVA Santa 
Isabel hydroelectric plant. L3otn of these plants are near tne western 
boarder of the Cnapare area at a uistance ou approximately b5 Kms., on 
a straight line from Villa Tunari. 

ELFEC is also a public corporation of wuich ENDE is majority
 
snareholder. ENDE supplies all o ELF&C's electric energy, and ELFEC
 

in turn has tne responsibility to uistriuute electric power in the 
city and Department of Cocnabamoa, incluuinq the Chapare area.
 

ENDS will ue responsiole for tne conistructiun, installation 
and management ot the 115 Kv transmission line, tie substation 

audition at Santa Isabel and tne new substactiun at San jos. Axl 
personnel required for the supervision of tiiis project component will 
be selected from ENOE's eAisting staff. The actual constructLon of 
tne transmission line, requiring civil works to be pertormed at each 
suostacion and the erection ot tower structufes, will ou contracted 
locally by ENDE. 

One contractor will carry Uut all tasKs associateu wlth1 the 
construction ana installation ot the transmission line, including 
right or way clearance, tower fouuuation construction, line erection, 
site preparation at the San Jos6 suostation, steel structure 

construction at both Santa Isauel ano San Jos6, anu the construction 
of a control house also to be located at the San Jos6 site. ENDE will 

manage and supervise the instaliation of tne San Jos6 substation witn 
its own work force and will hire additional laborers should they be 
required. 

The electrical uistribution lines between San ios6 anu
 
Chimor6 and northern trunk lines originating at Villa Tunari will be 
installed jointly by ENDE and ELFEC on a force account basis. ENDS,
 
in addition to being responsible for overall project management, will
 
also s,pply aciministrative personnel as needed, incluuinq an 

accountant, auministrative assistant, design and urafting services as
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we.Li as the provision of other forms of administrative backstoppinq.
 

ErXEC's contribution to full-time project personnel will consist of a 

four-man staking crew, a resident engineer, two construction 

inspectors, an accountant ana various warehouse personnel svlectvu 

from ELFEC's existing staff. In addition, two vehicles ana an SS1 

radio communication system will ue supplieu uy Ea.EC lor projecL 

specific taSKS. 

B. Procurement Plan
 

All materials and equipment required for tne project will Oe 

imported uy ENDE under host country procurement arrangements. 

Suppliers from all countries in AID Geograpnic Code t4i will be 

eligible to oid on the supply of imported items required for the 

project. It is envisioned that wooden electrical poles, anchor loqs 

and crossarms will all be procured internationally since local 

production of these comnodities uoe6 not mieet project specifications 

for size and durauility. Tnese comi ouities will be excluded from 

import duties because ENDE, as a nationalized utility, nas a olanKet 

exoneration granted by tne GOB for dlL necessary imports. 

All project materials will Lie warutiouSd uy EuFLC in 
Cochabamba, and those items currently oeinq storea in Santa Cruz will 

ue transferred to CocnlaDamoa as required JV conLstruction anu 

installation scneuule . T'iie construcLion firms to be contracteu uy 

ENDE will Ue responsiole for cra.isporLt111g hllterll:, iromn Couhaualiba to 

project sites anu proviuinq temporary storage wnen necessary. 

C. Techinical Assistance aiiu :uuproject Monitorinq 

ENDE and ELFEC are competent to carry out tiiis project wiui 

minimal assistance. The assistance suggested is partly technical anu 

partly administrative. On prior rural electrLiti'ation projece,' an 

expatriate engineerinq firw and an AID U.S. uirect nire electrical 

engineering auvisor were availau.e Ltu proviae engineering OesliLn anda 

construction supervision, preparation and technical review of 

procurement and construction uucuments, r=port preparation and otner 

administrative duties to coordinate activities in compliance with AID 

requirements. However, Toe Mission nu longer nas Uul! engineers. 

Trierefore, it is plannea that one long-term tecnnical consultant wiiL 

be nired to perform these tasss. Ine engineerinq aesign criteria anu 

technical specifications previously developed by ENUE and its
 

consultants have teen auopteu Uy ENDE -nu L.LF6LC Lor tne propuseo 

Chapare rural electrification project. Tiis will enable one contract 

engineer to handle the task of assisting i.NDr; and ELF,':C to implement 

the project and USAID to monitor it. 

The recoiiunendeu amount of tVcJ1nical dsSistanCe IS ')4 11mOn1tn: 

of lonq-term TA durinq the construction anu installation phases of tae 
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project. The estimated cost of tnese services is $300,000, assuminq
 
an institutional contract rather than a PSC. The electrical enqineer
 
will undertake the following tasks:
 

- Review design revisiuns, it any, and assist with updatinq 

designs as required. 

- Field check preliminary staking and recommend revisions 

where appropiate. 

- Review procurement documents for imported and local 
materials to be financed by AID and assist with 

revisions, if necessary, for AID approval. 

- Advise on bid procedures, oid evaluations and procurement 

actions and assist with documentation for AID approval. 

- Assist witn preparation ot construction contract oiu 

documents, contractor qualiLication evaluations, and 

documentation where AiD approvals are needed. 

- Field check contractur work and enqineerinq supervision 
durinq construction and advise ENDE of any recomendea 

corrective actions. 

- Assist ENDE with facLury inspections of materials it 
required. 

- Assist with preparation ot periodic proqress reports.
 

- Assist in developinq standards and quidelines for future 
distribution proqrams. 

- Assist with construction contract ciose-out documentation.
 

D. Subproject Implementation Schedule
 

The suuproject implementation schedule is presented below.
 

Month I 

- Project Aqreement siqne, 

staking of the line traverse is performed, 

- transportation ot materials and equipment from ENDS 
warehouses in Santa Cruz and Cochabamba to the project 

site completed for the ilDKV Transmission line, and 

- all conditions precedent met. 
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Month 2
 
- Volume of quantities determined fur 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 115 KV
 
line and civil works for transmission substation
 
published,
 

- local and international advertisements tor transformer
 
equipment published,
 

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

- advertisements for a technical auvisor are published.
 

Month 3
 
- All the mnateriais and equipment already in stock for the
 

construction of the 115 KV transmission line and
 
substations are on site (San Jos6), ana
 

- technical advisor is selected.
 

Month 4
 
- Technical advisor arrives ana starts worKinq with ENDS.
 

Month 5
 
- Evaluation anu awardinq of bids for transformer equipment,
 
- evaluation anu awarding of bids for posts and wood
 

proaucts for distribution lines are mace, and
 
- evaluation and selection of construction firms for the
 

transmission line and civil WOrKs ot suustations are mace.
 

Month b
 

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

- contractors selected for the transmission line ana
 
substations and
 

- movinq equipment and personnel to the project site
 
commences.
 

Month 7
 
- Procurement contracts for posts and wood prouuctb for
 

34.5 KV lines are siqned, startinq the period for
 
fabrication and transportatiun, anu
 

- instalation of the 115 KV line, substations on site and
 
completed.
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Montn 8 
- Preparation of tile tencuir uocumentation for constructirok 

of the 34.5 KV line, 
- construction ann erection ot tile line between Santa 

Isabei-San Jos4 (115 KV) , and 
- civil worKS for sua)tations begin. 

Month 9
 
- Construction ot tne 115 KV iine ill process.
 

Molith 10
 
- Local auvertLsement lul %onstruvtiuii works of the
 
aistrioution lines are puolisheu, 

- construction of tne 115 KV line continues, 
- construction of civil wor~s for substations continue, anu 
- equipment tor suustations is transported to the site. 

Month 13 
- Re-stda. ag of the dIstrioution line traverse begins,
 
- construction of the 115 KV line continues, and
 
- installation of equipment in substations by ENDh
 

personnel starts.
 

Month i2 
- Civil works in suOstatlons are completed, 
- evaluation and awaru of uids for construction works on
 
ail distribution llfius die made,
 

- construction and erection of 
tne 115 KV line continues,
 
and
 

- delivery (A )osts Ldu wood products is finalized.
 

Montn 13 
- Constructiol worK ftr the li5 KV linu is coiapletec, anu 
- installation of suDstationIs complete(;. 

Month 14 
- Arrival of posts anu wooc prouucts concluded, 
- receipt dy ENDE of posts anu wood products finalized, and 
- tests anna enerqization o tile line between Santa lsabei -

Sari Joz4 carried out. 
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Month 15 
- Receipt by ENDE of line materials anu equipment for the 

34.5 KV lines finalized, anti
 
- construction firms concluae with the instdllcdtioii ot 

transformer and transportation of equipment ant personnel. 

Montn 16
 
- Construction and erection ot the distribution lines
 

between San Jos4 - Villa Tunari, Villa Tunari 
- Chimore
 
anti othiir seconuary lines start at the same time. 

Month 7
 
- Construction works on tne distriution 
 lines unuerway. 

Month 18
 
- Construction anti erection of the 
34.5 lines unuerway, andi 
- first project evaluation initiated ana compieteu to 

assess tile progress of construction anu installation
 
activities.
 

Month 19
 
- Construction works in tile distriuutio lines continue, 
 aiiu 
- re-staKiny of the line transverse finalized.
 

Month 2U
 
- Construction wor~s in tLIe aistrioutLon lilies continue.
 

Month 21
 
- Construction worKs in the distrioution lines continue.
 

Month 22
 
- Construction works cotlinue. 

Montl 23 
- Construction and erection works for tUe line betweein San 

Jos4 - Villa Tunari completea, and 
- construction UnU erection works continue on ottner 

distriuution lines. 

Month 24 
- Tests and enerqizutiUn of completea portions of lines 

o.eq in. 

Month 25 
- Construction ant erectiui works for the 34.5 KV lines 

continue.
 

Month 2 o
 
- Construction anu erectLu. worKS continue. 
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Month 27 
- -2echnical auvisor completes evaluation report. 

Montc 28 
- Construction anu erection works for tre distrioution 

lines near finalization. 

Month 29 
- Construction ana erection ot the distrIDution liies are 

in last staqe. 

Month 30 
tne Villa Tunari -

Chimor6 line anu other secondary lines are completed. 
- Construction anu erection works tor 

Month 31 
- Tests ana enerqiiation ot all distrioution lines are 

completed and 
- final report and evaiuation or the pruiect starts. 

Month 32 
- Final evaluauion oL the project continueJ. 

Month 33-3b 
- Final evaluation, final report o1 the project anu rina. 

disbursements completed. 

E. Evaluation Plan 

It is anticipates that two types ut evaluatiuois will be 

The first evaluation will take place approximately 18undertaken. 

months after the initiatio, if01 me project. Tnib evaluatiool Will 

assess the proqress at construction ana installation activities 

underway at tnat time. The second evaluation will occur at tiae enu of 

the project, .t wnich time accomplishhellt oL the project objectives 

will De evaluited. 
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V. PROJECT ANALYSEc
 

A. Technical Analybis
 

During the intensive review period, UoAID conuracLeU the 
technical services of an electrical engineer, recently retired from AID, 
to review and analyze the various project alternatives put torta uy 
ENDE. The consultant helped develop, and was in full aqreement with the 
selected project impiementation strategy and the project's engineering
 
design. The following assessment of thu technical sounaness and
 
fuasibililty of the project was provided in the consuitant's report.
 

Design criteria for the primary and secondary lines are basea on 
sound utility stanuarus for a saue anu reliable system. Tne criteria 
follow those use Dy the U.S. Rural Electrification 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 applicaoue, with a few
 
modifications, and are considered acceptable for the Chapare Project.
 

The main desiqn features of the project are: 

I. Power Generation
 

The power will oe supplied Crom the ENDE interconnected system
which has an installed capacity of b4.7 MW. Annual pea& demand, wnicn 
occurs in June ana July, was 119.2 MW in l63 anu has oeen at auout the 
same level since the interconnection of the south anu central systems in 
1981. Service to the Chapare will originate at the Santa Isauel hyuro 
plant and will combine capacity with the Corani plant due to scarcity of 
resources for new qeneration and transmission faciiities. System iuau 
qrowth has increased less than expected anu no shortage or capacity or 
enerq now exists. At the end of 9B3, the interconnected system had a 
reserve capacity ot 27.3 percent, and, consequently, the small 
incremental demand ot 2-3 MW imposed uy the Cnapare project places no 
strain on the current generatinq capa0)ility of ENDE.
 

2. 115 KV Transmission line Uetween Stu. Isabel and San Jose, and 
tWe expansion of the Santa IsaueI substation ana partial construction ot
 
the San Jos4 substation.
 

Tie 9 ns. ot ii5KV transMission line sinqle circuit, 39i.j
MCM ACSR conductor on selt-supportinq steel towers and the enlargement of 
the substation in Santa Isauel are part ot tne proposeu interconnection 
with the Santa Cruz system and are technically justifiea. The pro]ect is 
designeu to transfer up to 60 MW ot poger oetween the central and eastern 
systems. The proposed major interconection ot the 220 KV line from San 
Jos4 to Santa Cruz requires more space than is presently availauie at 
Santa Isabel. Therefore, the selection of San Jos4 for the 220 KV 
termination and the connection of the lli KV lin1K to ianta Isauel is the 
best alternative untiL the future interconnection is made wit" the 
eastern region.
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The San Jose substation is planned as a transmission 
interconnection point, linKinq the existinq Santa isauel ano Corauli 
plants and the proposed San Jos4 plant with the 220 KV transmission 
interconnector to the Santa Cruz system. Tne Cnapare project will 
include only minimum facilities at San Jos4 to accoimnooate termination of 
the 115 KV transmission line. Thuse lacilities will incluue the 34.b KV 
transformer with 3.75 MVA capacity, and switchinq and related equipment 
required for the 34.5 KV distrioution level. 

Since L980, a numoer of stuoies on technical aspects of the
 
transmission interconnector nave ueen performed uy ENDE an its 
consultants. These have related primarily to the 220 KV line, althougn 
the short 115 KV line to Sari Jos6 was incluaeu in the stuuies anu 
established desiqn criteria of the project. Technicai studies performed 
by ENDE consultants verified such features as insu.ation coordination, 
system protection, conductor selection, line and suostation oesiqns anu
 
operating proceuures. Furtnermore, in 1981, other consultants pertomea
 
topoqraphic surveys, line routinq and tower locations, anu soil 
studies
 
to oetermine the foundation requirements o the project reqion.
 

The USAiD electrical engineer hired to review the project
 
concluded that tne design of tne 115 KV line descriued aOove and tLie
 
corresponding substations were both technically 
 souna. 

3. 157 kins. of 34.5/19.9 KV, 3 phase and 19.P KV single phase
primary distrioution lines constructed on wooden poles, including 34 Kins. 
of secondary line support and 22 Kns. ot 36U/22U volt, and 3 pnase and 
220 volt single phase secondary lines constructed on wooden poles 
carryinq secondary line distriuution only.
 

The primary distrioution lines will extend from San Jos4 to 
Cnimor4 with principal branch Lines nortn from Villa Tunari, including
shorter extensions from other poiat. in tne region. Mdin iles wili Ue 
installed at 34.5/19.9 KV, usinq three phase wires, with a groundeu 
neutral wire, ano an ACSR conductor supporteu on pressure treated wood 
poles. Single phase 19.9 KV lines will exteno into liqlt load areas 
where three phase service is not required. Transformers will ne single 
phase 19.9 KV to 220 volt, pole mounted, ranqinq in size tromu 5 to 75 
KVA. Secondary lines and 6ervices wilt use quddruplex and duplex
insulated cables, AA conductor ano ACSR support features. The proposed 
mechanical line uesiqn is based on the US Nationai B.iectric Safety Code 
(NESC) for liqht loadinq districts. 

The 34.5/19.9 KV primary voltaqe introauces a new voltage 
level to the ENDE and ELFEC systems, while the standaro voltaqe
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previously used for rural areas hds been 24.9/14.4 KV. For purposes ot
 

standardization, it is preferable to limit the number oi different
 

voltages as much as possible. After considering tie advantages and
 

disadvantages ot the two voltages, ENDE and ELFEC chose 34.5/111 9 KV.
 

This voltaqe initially permits the project area to be serveo di ectly
 

from the San Jose substation, and defers tue cost of subtransinmssion afn 

substations to the future interconnect system. At the hiqher voltage, 

primary lines can be extenaed further ano still maintaii, auequate voltage 

regulation, which is important to ENDE and ELFEC in terms of planned 

future expansion into the Chappre oeyond the limits of the proposed 

project. Expected load density is very low in the area and the nigher 

voltaqe will permit reliable service and voltage regulation, while 

defering some investment costs associated with a lower voltaqe system. 

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

line.
 

The disadvantage of ising the 34.5/19.9 KV primary is the
 

higher cost of equipment, including 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 eitaer voltage. Thus the total cost
 

differential for the 34.5 KV primary line is much less than 10 percent
 

for the entire system. Therefore, economies of scale gained in the
 

future will justity the higher cost of the proposeu voLtage system.
 

5. 1,937 household inlets, meters and interior wiring for
 

household consumers and 420 street liyhting fixtures.
 

It has oeen aecided that all consumers will oe inuividually
 

metered. ELFEC will also provide interior housewiring to residential
 

consummers on a cost reimbursable basis.
 

B. Institutional Analysis
 

The Empresa Nacional de ElectricicaU S.A. (ENDE) is the largest
 

electric company in Bolivia. Approximately 100 percent of ENDE's snares
 

are owned by three public entities, tihe Corporaci6n boliviana de Fomento
 

(CSF), Yacimientos Petroliferos Fiscales Bolivianos (YPFB), and the
 

Corporaci6n Minera de Bolivia (COMIBOL). ENDE's management is
 

responsible to a six-member Board of Directors, with the Minister of
 

Energy and Hydrocarbons as the oesignated Cnairman 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 YPF3. All
 

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 wno is a competent executive.
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Orqanizationally, ENDE consists ot a qeneral management division,
 

four technical divisions and an administrative division. Tne corporate
 

offices are headquartered in Cochabamoa, with approximately 50 percent of
 

the employees assigned to this central office. The staff of ENUE numuers
 

550, of whom 80 are professional enqineers. Presently, 66 enqineers 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 and
 

outlying areas of La Paz, Cochauamba, Oruro, Sucre, Potosi, Santa Cruz,
 

Tarija and Trinidad, the private and state mininq 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 Electrificaci6n (CRE) in Santa Cruz.
 

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 thouqh 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 seLf-finance its
 

rural electrification projects.
 

However, once the current Government's economic policies were
 

implemented, allowinq the peso to float and thus reflect a realistic rate
 

of inflation within the Bolivian economy, it became apparent that ENDE's
 

existinq tariff structure was no longer adequate to cover the costs of
 

system operation and maintenance. ENDE's operational deficit was
 

directly attributable to the hiqhly subsidized tariffs afforded to
 

publically held corporations. Over the past two years, ENDE's financial
 

situation has worsened to the point where it is now heavily dependent on
 

GOB assistance to continue to apply tariff suDsiuies to such publicly
 

controlled entities as COMIBOL and Yacimientos. 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.
 

Althouqh 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
 

qenerated from these operations do not permit ENDE to subsidize tariffs
 

to puDlic consumers. The proposeu Project Amendment does riot contribute
 

to ENDE's problem of havinq to subsidize tariffs charged to publicly held
 

corporations. On the contrary, the Chapare Electrification project will
 

incorporate a tariff structure that will allow all costs and all future
 

cost increases to be covered by project revenues. In order to quarantee
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the project's financial viability, the project agreement amendment will
 

contain a covenant requirinq ENDE to qradually raise tarifts charqed to
 
both residential and industrial users and puulically controlled
 

corporations, so that this project, as well as ENDk's overall electrical
 
transmission operations, will become self-supportive in the near term.
 

In addition to tne project covenant, USAID, together witn the IDU, will
 
continue discussions with GOB officials to bring aoout the elimination oi
 

subsidies to public entities. These measures are essential to ensure
 
that tariff policies are established which will allow ENDE to realize
 

income qenerations equivalent to its investment in plant ana equipment,
 

ana total cost of operations.
 

ENDE currently has in operation 3 hydroe.ectric plants with a 
total generating capacity of 12o MW, and 7 thermoelectric plants witil 

total generating capacity of lb8 MW, lor totai generatinq capacity ola 

294 A4W.
 

The generating plants of ENDE are as follows:
 

CAPACITY OPERATION
 
PLANT TYPE LOCATION 
 M STARTED 

Hydroelectric Corani (Coba.) 5it 197
 

Hydroelectric Sta.Isabel (Cboa.) 72 1973
 

Hydroelectric El Anqosto (lari1a) U.J 1964
 
Termoelectric Huarachi (Sta.Cruz) 118 L975
 

Termoelectric Aranjuez (Sucre) 
 22 1974
 

Termoelectric Sucre, Tarija, Trinidad, 
 1959
 

(5 small plants) Villamontes dnu
 

Karachipampa 2d 
 1982
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C. Financial Analysis
 

1. Project Demand
 

The project's demographic area 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 will come primarily
 
from lighting for homes; electrical appliances, such as fans, irons,
 
radios, refrigerators and cooking equipment; and power needed 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, wasning 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 cf 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 and
 
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 plant facilities. These two major
 

Previous Page Bkxk
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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 is
 

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
 

With an expected 7 percent annual grownth rate of non-residential
Cruz. 

in the project area, the system will require a capacity of 722 MWh
 users 


per month in order to meet the expected demand. By adding the total
 

the total demand for commercial and
residential energy requirements to 


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 month usage of at least 9,100 MWh, more than sufficient 
to
 

iheet 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
 
to amortize the project's
and commercial/indusLrial users are sufficient 


initial incremental investment in a reasonable period of time. The
 
is calculated utilizing a
project's internal rate of return (IRR) 


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 in order to
 

cover the project's operational costs and investment in physical plant.
 

This rate is higher than
The project's IRR is 12.3 percent. 

10
tile project's average cost of capital, or break even point, of 


percent, which verifies the project's financial viability given an
 

$4.5 million. Tle incremental
initial incremental investment ot 


investment is defined as the project's initial cash outlay applied to all
 

costs associated with the generation of project revenues.
 

At the end of 13 years (yr. 1999), the project's incremental 
An estimate of the total investmentinvestment will be fully amortized. 

salvage value at that time, is t70O,000. Thus, based on an estimated IRK 

13 years, the project isof 12.3 percent, and payback period of 


considered to be financially sound. (See Table i).
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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 tile
 
115 KV transmission line between San Josd and Santa Isabel ($ 500,000),
 
and the cost of upgrading the transformer at the San Jos6 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 revenues needed to amortize
 
their costs once the IDB eastern region interconnect system is in place.
 

The project's incremental 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 ($1,661 million), and the cost of project technical
 
assistance ($300,000) and inflation and contingency expenses ($326,000).
 
(See Project Strategy Section).
 

b. Project Revenues
 

A technical study was carried out to determine the demand
 
for electrical service within the project area for tile following distinct
 
categories of users: 1) residential, 2) municipalities and other public
 
entities, and 3) private commercial and industrial consumers. The study
 
was besed 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 expectea consumption by both residential and municipal
 
customers.
 

At the end of five years., the projected demand for
 
consumption of electricity by households and municipalities will increase
 
at an average rate of 5 percent per year, and is 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
 
turough 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 established in the Chapare.
 
Given the expected increase 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 1). 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 t.Ol/KWh over the first three years of the
 
project, then, for the next two years, it will increase by $.005/KWh. In
 
year six, the tariff will rise to a rate of $.I2/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 in 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 $.0l per year until 1992, when tariffs will level off at $.135
 
per year for the remaining ten years oL the project, through 2G0J. The
 
project IRR calculated on this optimistic tariff structure will enable
 
ENDE to secure an annual return of 14.4 percent and fully amortize the
 
project's incremental investment within 11 years (See Tables 2 and 3).
 



_TABLE 1 PROJECT CASH FLOWfus.)
 

YEAR 1916 1987 1988 1989 1990 1991 1992 2993 1994 1995 1996 

b--ue. (us.) 
A.Mediu Tariff($us/koh) 0.085 0.095 0.105 0.110 0.115 0.120 0.120 0.120 0.120 0.120 
3. [Produced Energy(ndi)] 7,336.000 7,959.000 8,745.000 9,577.000 10,331.000 10,890.440 11,489.041 12.129.544 12,814.882 13,549.193 

Residential ....... 1,139.000 1,282.000 1,548.000 1,885.000 2,104.000 2,104.000 2,104.000 2,104.000 2,104.000 2,104.000 
IndlInstlCoua 5,996.000 6,468.000 6,980.000 7,466.000 7,992.000 8,551.440 9,150.041 9,790.544 10,475.82 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 

-- alyage Value 
Tariff Revenue (AxD) 623,560.000 756,105.000 919,225.000 1,053,470.000 1,18,06-5.000 1,306,852.800 1,37,684.896 1,455,545.239 1,537,75.805 1,625,7.3.212 

Installation Charges ._ 3,000.000 __ 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 

Revenue 7tal708,560.000 842,105.000 919,275.000 1,054,520.000 1,18,115.000 1,307,902.900 1,379,734.896 1,456,595.239 1,538,35.5 1,626,133.212 

Costs 

___Ttchnical Assistance 2.250,000.000 

Trans. Line k Substation 519,000.000 
Distribution Line .... 1,142,000.000 . 

Materials & Equipment 1,661,000.000 

Transoission Line _ __1,070,000.000 ... ...... 
Distribution Line 1,143,000.000-

Construction 2,213,000.000 
.1 

lnflation & Canting. 376,000.000 

Total Project Costs 4,500,000.000 

Operational Costs 
Energy Purchase 297,000.000 322,000.000 354,000.000 387,000.000 418,000.000 432,900.000 460,845.000 4B3,B7.250 508,081.613 533,485.693 
Distr. to Consumers 19,000.000 " 21,000.000  23,000.000 26,000.000 2B,000.000 29,400.000 30,870.000 32,413.500 34,034.173 35,735.884 
Maintenance 55,000.000 56,000.000 57,000.000 5B,000.000 60,000.000 61,320.000 62,669.040 64,047.759 65,456.810 66,696.859 
Administration 3,250.00C 3,250.000 3,250.000 3,250.000 3,250.000 3,282.500 3,315.325 3,348.479 3,381.963 3,415.783 
Margin (Debt 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 424,250.000 452,250.000 487,250.000 524,250.000 559,250.000 582,902.500 607,699.365 633,696.997 660,954.560 689,534.219 

Total Costs 4500000, 000 424,250.000 452,250.000 487,250.000 524,250.000 559,250.000 582,902.500 607,699.365 633,696.987 660,954.560 689,534.219 

Iot"Cash Flow (4,500,000.000) 284,310.000 389,955.000 432,025.000 530,270.000 629,965.000 725,000.300 772,035.531 822,9".252 977,881.245 937,298.93 



---

TABLE 1 (Cont.) 
 PROJECT CASH FLOW ($us.)
 

YEAR 

1997 
 1996 
 1999 
 2000 
 2001
 

Revenue (Sus.}
 
.. A. Medium Tariff(Suslkoh) 
 0.120 0.120 0.120 
 0.120 0.120
B. [Produced Energy(ah)] 
 14,332.837 15,172.406 
 16,070.744 17,031.966 
 18,060.474
 

Re----t--
 2-0.0 2,104.000 ---

Ind/Inst/Coea Reidnia 214.00 210.00 2,104.000 2,104.000
11,993.837 2,104.00
12,833.406 
 13,731.744 
 14,692.966
Public Lights 15,721.474
235.000 235.000 235.000 
 235.000 235.000
 

Salvage Value 

712,379.750 (Salvage Value Added to Total Revenue)--
Tariff Revenu (AiD) 1,719,940.437 1,920,688.667 1,928,489.274 2,043,835.923 
2,167,256.838
r_ n/stallation Charges 
 1,050.000 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 2,044,685.923 
2,880,686.588
 

Costs
 
Technical Assistance
 

Trans. Line & Substation
 
Distritution Line
 

RLterials & Equipment
 

Transmission Line
 
Distribution Line
 

Ccastruction
 
.... 
 .... ...
 . . ... ... .. .. .
 ... .. .....
 . ...... 
. . ..
 

Inflation & Conting.
 

Total Project Costs
 

Opertional Costs

Energy Purchase 
 560,159.978 528,167.977 
 617,576.376 648,455.194
Distr. to Consumers 680,877.954
37,522.678 
 39,398.812 
 41,368.752 
 43,437.190
maintenance 45,609.050 .. .68,769.971 70,695.531 
 72,675.006 74,709.906 
 76,801.783
Administration 
 3,449.940 3,484.440 
 3,519.284 3,554.477 
 3,590.022
(Debt Service) 
 7,55 127,550.000
2 2argin0.000 127,550.000 127,550.000 127,550.000 
 Dis co unt
IDiscount 1 _tFactor
Total Operational Costs 797,452.5-6 829,296.75 8276899418 

.10
 
897,706.767 934,428.08 
 Net Present Value 
 798,459.77


Total Costs 
 797,452.568 .829,296.759 862,689.418 897,706.767 Ti. nal-7RAte 6f'Re-afn-...
934,428.808 Paybacl Period 12.3---percent . .
13 years
 

It Cash Flow 
 923,537.869 
 992,441.908 1,066,849.856 1,147,179.156 1,946,257.779
 

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


SENSITIVITY ANALYSIS (Pessimistic) 

TABLE 2 PROJECT CASHFLOWsus.) 

YEAR 1996 1987 1988 19B9 1990 1991 1992 1993 1994 1995 1996 

Ainmue (Sus.) 
A. Medium Tariff(Suslkoh) 0.085 0.090 0.095 0.100 0.105 0.110 0.110 0.110 0.110 0.110 
3.[Produced Energy(wh)] 7,336.000 7,959.000 8,745.000 9,577.000 10,331.000 10,890.440 11,489.041 12,129.544 12,814.882 13,548.193 

Residential 1,139.000 1,282.000 1,548.000 1,885.000 2,104.000 2,104.000 2,104.000 2,104.000 2,104.000 2,104.000 
IndllnstlCoam 5,996.000 6,468.000 6,980.000 7,466.000 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 

Salvage Value - -

Tariff Revnmu (AxB) 623,560.000 716,310.000 830,775.000 957,700.000 1,084,755.000 1,197,948.400 1,263,794.488 1,334,249. '2 1,409,636.968 1,490,301.277 
Installation Cbarge 95,000.000 86,000.000 1,050.000 1,050.000 1,050.000 1,050.000 1,050.000 1,050. 0 1,050.000 1,050.000 

Total Revenue 706,560.000 802,310.000 831,925.000 958,750.000 1,085,05.000 1,198,"8.400 1,264,944.488 1,335,299.902 1,410,696.9e8 1,491,351.277 

Costs 
Technical Assistance. 250,000.000 

Trans. Line ESubstation 519,000.000 
Distribution Line - -...1,142,000.000 

Materials &Equipment 1,661,000.000 

_ Transaission Line____ 1,070,000.000 
Distribution Line 1,143,000.000 

Construction 2,213,000.000 

Inflation & Conting._.- . 376,000.000 ............ 

Total Project Costs 4,500,000.000 

Operational Costs 
_Energy Purchase 297,000.000 322,000.000 354,000.000 387,000.000 418,000.000 438,900.000 460,645.000 483,887.250 508,081.613 533,485.693 
Distr. to Consumers 19,000.000 21,000.000 23,000.000 26,000.000 28,000.000 29,400.000 30,870.000 32,413.500 34,034.175 35,735.884 
Maintenance 55,000.000 56,000.000 57,000.000 58,000.000 60,000.000 61,320.000 62,669.040 64,047.759 65,456.810 66,896.659 
Administration 3,250.000 3,250.000 3,250.000 3,250.000 3,250.000 3,2a2.500 3,315.325 3,348.478 3,38".963 3,415.783 
Margin (Debt 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 4B7,250.000 524,250.000 559,250.000 582,902.500 607,699.365 633,696.987 660,954.560 689,534.219 

Total Casts 4,500,000.000 424,250.000 452,250.000 487,250.000 524,250.000 559,250.000 582,902.500 607,699.365 633,696.987 660,954.560 689,34.219 

bet Cash Flo (4,500,000.000) 284,310.000 350,060.000 344,575.000 434,500.000 526,555.000 616,095.900 657,145.123 701,602.815 749,732.428 301,817.059 



TABLE 2 (Cont.) PROJECT CASH FLOW ($us.)
 

YEAR 1997 1992 1999 2000 2001 

hvenue ($us.) 
A. Medium Tariff Sus/kwh) 
B.[Produced Energy(whl] 

0.110 
14,332.837 

0.110 
15,172.406 

0.110 
16,070.744 

0.110 
17,031.966 

0.110 
18,060.474 

Residential 
Ind/nstlCosm 
Public Lights 

2,104.000 
111993.137 

235.000 

2,104.000 
12,B13.406 

235.000 

2,104.000 
13,731.744 

235.000 

2,104.000 
14,692.966 

235.000 

2,104.000 
15,721.474 

235.000 

Salvage Value 
Tariff Revenue (AxB) 

Installation Charges 
1,576,612.067 

11050.000 
1,668,964.612 

1,050.000 
1,767,781.834 

1,050.000 
1,873,516.263 

1,050.000 

712,379.750 (Salvage Value Added to Total Revenue) 
1,986,652.101 

1,050.000 

Total Revenue 1,577,662.067 1,670,014.612 1,768,831.834 1,874,566.263 2,700,081.851 

Costs 
Technical Assistance 

Trans. Line &Substation 
Distribution Line 

Materials & Equipment 

Transmission Line 
Distribution Line 

,_...... 

Construction 

Inflation & Conting. 

Total Project Costs 

Operational Costs 
__ .Energy Purchase 

Distr. to Consumers 
Maintenance 
Adainistration 
Margin (Debt Service) 

___Total Operational Costs 

560,159.978 
37,522.678 
68,769.971 
3,449.940 

127,550.000 

797,452.568 

588,167.977 
39,398.812 
70,695.531 
3,484.440 

127,550.000 

829,2q6.759 

617,576.376 
41,368.752 
72,675.006 
3,519.284 

127,550.000 

862,689.418 

648,455.194 
43,437.190 
74,709.906 

3,554.477 
127,550.000 

897,706.767 

680,877.954 
45,609.050 
76,B01.783 

3,590.022 
127,550.000 

934,428.808 

Discount Factor 

Net Present Value 
Tnternal Rate of Return 

Payback Period 

.10 

53,494.94 
10.2 percent 
15 years 

Total Costs 797,452.568 829,296.759 862,689.418 897,706.767 934,428.908 

Net Cash Flou 790,209.499 840,717.953 906,142.417 976,859.496 1,765,653.043 



SENSITIVITY ANALYSIS (optimistic)
 

T A B L E______ P ROJECTCASH FL U(Sus.) 

YEAR 1986 1987 19BB 1989 1990 1991 1992 1993 1994 1995 196 

Revenue ISus.) 
A. Medium Tariff(Suslkoh) 
1. [Produced Energy(mah)) .7,336.000 

0.085 0.095 
7,959.000 

0.105 
8,745.000 

0.115 
9,577.000 

0.125 
10,331.000 

0.135 
10,890.440 

0.135 
11,489.041 

0.135 
12,129.544 

0.135 
12,814.882 

0.135 
13,549.193 --

Residential 
Ind/lnstlComm 
Public Lights 

1,139.000 
5,996.000 

201.000 

-~ ------

1,282.000 
6,469.000 

209.000 

-- - - ----

1,548.000 
6,980.000 

217.000 

- ---

1,B85.000 
7,466.000 

226.000 

----

2,104.000 
7,992.000 

235.000 

- - -- --

2,104.000 
8,551.440 

235.000 

2,104.000 
9,150.041 

235.000 

- - ----

2,104.000 
9,790.!44 
235.000 

2,104.000 
10,475.882 

235.000 

-

2,104.000 
11,209.193 .

235.000 

-Salvage Value 
Tariff Revenue (A1) 

Installation Charges 
623,560.000 
85,000.000 

756,105.000 
86,000.000 

918,225.000 
1,050.000 

1,101,355.000 
1,050.000 

1,291,375.000 
1,050.000 

1,470,209.400 
1,050.000 

1,551,020.508 
1,050.000 

1,637,488.394 
1,050.000 

1,730,009.031 
1,050.000 

1,829,006.113 
1,05.000 

Total Revenue 708,560.000 842,105.000 919,275.000 1,102,405.000 1,292,425.000 1,471,259.400 1,552,070.508 1,638,5U.394 1,731,059.031 1,930,056.113 

Costs 
Technical Assistance 250,000.000 

Trans. Line I Substation 519,000.000 
Distribution Line 1,142,000.000 

Materials &Equipment 1,661,000.000 

Transmission Line
Distribution Line---

1,070,000.000 
- 1,143,000.000 - _ ..... 

Construction 2,213,000.000 

Inflation t Coating. 376,000.000 

Total Project Costs 4,500,000.000 

Operational Costs 

-

Energy Purchase 
Distr. to Consumers 
Maintenance 
Administration 
Margin (Debt Service) --

297,000.000 322,000.000 
19,000.000 21,000.000 
55,000.000 56,000.000 
3,250.000 3,250.000 

50,000.000 ---.50,000.000 

354,000.000 
23,000.000 
57,000.000 
3,250.000 

50,000.000 

. 

387,000.000 
26,000.000 
58,000.000 
3,250.000 

50,000.000 

418,000.000 
28,000.000 
60,000.000 
3,250.000 
50,000.000 

438,900.000 
29,400.000 
61,320.000 
3,282.500 
50,000.000 

460,845.100 
30,870.000 
62,669.040 
3,315.325 

50,000.000 

483,887.250 
32,413.500 
64,047.759 
3,348.478 

50,000.000 

508,061.613 
34,034.175 
65,456.810 
3,381.963 
50,000.000 

533,495.693 
35,735.884 
66,896.859 
3,415.783 

50,030.000 __ 

Total Operational Casts 424,250.000 
S--- --- ----

452,250.000 487,250.000 
--- -

524,250.000 
-----

559,250.000 
------- -----

582,902.500 607,699.365 633,696.987 660,954.560 689,534.219 

Total Costs 4,500,000.000 424,250.000 452,250.000 407,250.000 524,250.000 559,250.000 "92,902.500 607,699.365 633,696.997 660,954.560 689,534.219 

lit Cash Fl (4,500,000.000) 284,310.000 389,855.000 432,025.000 579,155.000 733,175.000 88,356.900 944,371.143 1,004,841.406 1,070,104.471 1,140,521.894 



nTABLE 3 (Cont.) PROJECT CASH FL0 ($us.) 

YEAR 1997 1998 1999 2000 
 2001
 

Revenue ISus.)
 
A.Medium Tiriffl$us/kah) 0.135 0.135 0.135 0.135 0.135 

-B. [Produced Energy(ab)] 14,332.837 15,172.406 lb,070.744 17,031.966 19,060.474 

Residential 2,104.000 2,104.000 2,104.000 
 2,104.000 2,104.000 
- IndlIntiCom ....... 11,993.837 12,833.406 13,731.744 14,692.Y66 15,721.474 

Public Lights 235.000 235.000 235.000 235.000 235.000
 

- Salvage Value . 712,379.750 (Salvage Value Added to Total Revenue.
 
Tariff Revenue (AxB) 1,934,932.991 2,048,274.751 2,169,550.433 2,299,315.413 2,438,163.942
 

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 2,300,365.413 3,151,593.692
 

Costs 
Technical Assistance
 

Trans. Line &Substation
 
Distribution Line
 

Materials & Equipment
 

Transmission Line - Distribution Line ... . ......."-- - -

Construction
 

Inflation t Canting.
 

Total Project Costs
 

Operational Costs
 
Energy Purchase 
 560,159.978 588,167.977 617,576.376 648,455.194 680,877.954 Discount Factor . 10

Distr. to Consumers 37,522.678 39,398.812 41,368.752 43,437.190 45,609.050 .Net Present 
 -Valu e . 1,67_0,534. 77Maintenance 68,769.971 70,695.531 72,675.006 74,709.906 76,801.783 Internal Rate of Return 14.4 percentAdministration 3,449.940 3,484.440 3,519.284 3,554.477 3,590.022 Payback Period 11 years


--- argin (Debt Serfice) -- 127,550.000 127,550.000 127,550.000 127,550.000 127,550.000 ......... .... ...
....... .. . ...
 

Total Operational Costs 797,452.568 829,296.759 862,689.418 897,706.767 934,428.808
 

Total Costs 797,452.568 829,296.759 862,689.418 897,706.767 934,428.808
 

•-t Cash Flom 1,139,530.424 1,220,027.992 1,307,911.015 1,402,658.646 2,217,164.984
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D. Economic Analysis
 

A primary assumption unuerlyinq the economic feasioility ot
 
the proposed electrification project amendment is that once roau
 
construction between tne Chapare aou the Santa Cruz region is coipleteu,
 
an immediate surge of commerce and investment will take place. Chapare
 
farmers will be able to transport procuce directly to larger markets in
 
Santa Cruz, thereby reducing the intermediaries' profit margins anu
 
increasing the personal incomes of local prouucers. LiKewise, the
 
increased demand for products and services within the Chapare will
 
encourage Santa Cruz producers and suppliers to commercilize morp of
 
their products in that reqion. Therefore, the proposed Chapare rural
 
electrification system will enhance private sector 
investment anu
 
aqricultural production and improve livinq conditions in the Chapare.

This initiative wilL be supported and strengtienea by the construction of
 
the Chapare-Santa Cruz highway now underway with IDs financing.
 

Two types ot economic benetits are considereu witnin the
 
project economic analysis: the direct benefits measured uy net revenues
 
received under the project (as presenteu in the Project Casn Flow 
 :
 
Statement) and other benefits external to the project executing agencies

received by the consumer of electricity and referred to as "surplus
 
benefits." *
 

Given the two broad catagories ot Project consumers (i.e.

domestic and commercial), there exist three basic types of surplus

benefits which are applicable to each catagory of consumer:
 

I. Quantifiable Benefits: 
 The reduced cost ot electrical
 
energy compared 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, availabiinty, ano depenoauility of service.
 

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

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

-- /.
 

* Methodoloqical Note: The aggreqdte benetits ot this rural 
electrification project are the sum of revenues to ENDE (direct benefits)

and consumers' surplus benefits. The revenues are baseu directly on
 
accountinq statements and future projections of costs, prices and
 
demand. An estimate ot surplus bene[Lts is dependent on sample studies
 
of each use of electricity and its substitutes, to determine the averaqe

surplus for each cateqory of consumer. Finuinqs from stuUles made in
 
other countries were used in arrivinq at the followinq calculations.
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a. Domestic Consumer Surplus denefits
 

The first of three considerations for estimating domestic
 
surplus benefits is the quantifianle, monetary savinqs resulting from the
 
reduced cost of usinq electricity as compared to alternative power
 
sources. The cost comparisons include the amortizea cost of connection
 
as well as the cost of power itself. Typically, in newly electrified
 
rural communities, the first uses of electricity are for electric
 
lighting (all 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
 
mdchines and stoves (less than 10 percent). In poor communities, only
 
one-fifth of the households would nave more than electric lights and an
 
iron.
 

However, it nas not oeen firmly estaolisneu by economic
 
data that domestic consumers use electrical power primarily to save
 
money. The evidence demonstrates that housenola use ot electricity is
 
primarily based on non-monetarV reasons. This was confirmed in a survey
 
conducted in a Honduran villaqe wriere respondents stated they wanteu
 
electric power because of its convenience, quality, reliability and
 
continual availability. In no case was cost consiUered. The relatively
 
low weight given to expected cost savings was also documented in an AID
 
sponsored study oL several communities in Costa Rica anu Hrazil.
 

The second consideration of surplus social benefits requires
 
that a value be placed on qualitative improvements. A measure of tnis
 
benefit is what the consumer would be willinq to pay, over and above what
 
ENDE will charqe for the service. An indication 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 miqgt
 
be for consumers 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 pricer than tnose charqed by ELFEC. Therefore,
 
surplus benefits related to qualitative or social improvements, althouqh
 
real in nature, are not sufficient enouqh to be quantified above the
 
actual tariff charged to consumers.
 

A third estimate of consumer suplus benefits is based on
 
productivity increases measured 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 replacinq one kerosene lamp with the 
equivalent ot one 25 watt liqht bulb used 3 hours a niqht. Subsequently, 
as a result of the hiqher value placed on the liqnt bulb, a service miqht 
be extended to 5 hours per niqnt, the wattaqe of the bulb miqht be 
increased to 50 and/or additional bulbs miqht be used. The additional 
service would be valued by the consumer more than the price paid to EFLEC. 
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Thus, an estimate of the domestic consumer's surplus benefit 
amounting to approximately 100 percent or the rate paiu to ELFEC would
 
not appear to be too high. I/ However, qiven 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' surplus benefits are much inure
 
conducive to measurement than those of domestic consumers. 
Essentially,
 
the benefit to the productive user is equivalent to tne change in
 
operational costs and resultant profitability when project-provided
 
enerqy is substituteu for an alternative source 
(diesiel qenerated power,
 
for example). (See Annex D).
 

Tne productive uses oi electricity will cover a wiue range
of activities, including such home industries as corn grindinq, weaving
 
and other cottage industries; a diversity ot small services, processing

and manufacturing services; larger industries; privately and publically
 
owned water pumps for rotaule and sanitary systems; anu pumps for
 
irrigation and machinr.ry for other farm uses. 
In 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 the enterprise is
 
considered a surplus benefit.
 

/.

1/ 	 This was the estimate for a qroup oL rural villages in El Salvador
 

in an unpublished report prepared by the World banK, 
"Costs ana
 
Benefits of Rural Electrification  a case stuuy in Ei Salvacor.
 
Central Projects Staff Puolic Utilities Department". The study is
 
an internal document, not for distribution.
 

http:machinr.ry
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To quantify the chanqe in profits that would result frnm
 
switchinq from an alternative power source to electricity, a sample
 
survey was undertaken from a representative range of productive users in
 
El Salvador. I/ It was estimated that surplus benetits for small
 
productive users amounted to approximately 93 percent of electricity
 
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 charqes, not takinq into consideration qualitative beneiits.
 

Although costs vary from country to country, the basic
 
relationships underlying these estimates for Ei Salvauor are assumeu 
to
 
be similar to those in other developinq countries, and therefore the
 
results should be rouqnly similar.
 

c. Quantification of Surplus Benefits
 

A value of 25 percent was selected to represent suplus

benefits for both domestic and productive users. This value is not an
 
estimate of actual value. 
It is, rather, an estimate oi minimum value
 
based on the limited data at hand and experience garnered in other
 
countries. 
As such, the direct benefits ot the project (ENDE's net
 
revenues) only partially account for the project's economic benefits
 
which should be increased substantially (possibly by as much as 60-IU
 
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 project benefits. Based on chese additional uenetits, the
 
project's adjusted IRR would ne 18.3 percent, with a payback period of 9
 
years.
 

-. 
i/ World Bank, Ibid.
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TABLE 4
 

Project Internal Rate of Return Adjusted for Surplus Benefits
 

Residential Base Case 
Com/Indus. 
Municipal 

Economic 
Net Cash Flow 

Adjusted 
Net Cash 

Year (KWh) X.25 ($US) Flow 

1987 7,336 1,834 284,310 440,200 

1988 7,959 1,989 3d9,855 587,881 

1989 8,745 2,18b 432,025 661,581 

1990 9,577 2,394 530,270 793,b37 

1991 10,331 2,582 629,865 926,881 

1992 10,890 2,722 725,000 1,051,713 

1993 11,489 2,872 772,035 1,11b,707 

1994 12,129 3,023 822,898 l,l8b,0 

1995 12,814 3,203 877,o8i 1,262,32d 

1996 13,548 3,387 937,29b 1,343,74D 

1997 14,332 3,583 923,537 1,353,523 

199B 15,172 3,793 992,441 i,4%,oi 

1999 16,070l 4,017 1,066,849 1,548,972 

2000 17,031 4,257 1,147,179 l,bS8,138 

2001 18,060 4,515 1,946,257 2,4dd,072 

IRR = i.3 percent 
Payback Period = 9 yrs.
 

d. Additional Intangible Benefits
 

There are additional intdnqible Senetits which arise from
 
electrification that improve the quality ot life of the rural poor but
 
which do not lend themselves well to quantification. These uenetitb
 
occur at both the household and community levels within the target qroup.
 

At the household level, eiectricity will lenqthen the time
 
available for productive work. Because cultural mores require that most 
Bolivian women in the Chapare spend tLae major portion ot their 0ayllgqQt
hours on such tasks as food preparation, farm 'ork and rhilO care, tney 
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have little time for additional income-producinq activities such aL
 
weavinq and otner handicrafts. With electricity, women will be aole to 
weave in the evenings with reduced eye strain. Weavers report that a
 
sweater or small rug valued at $23 
or $30, requires between three to six
 
weeks to complete. I/ With electric liqhtinq, production time will be
 
reduced and, by extension, nousetioid incomes increaseu. Electric irons 
will decrease the drudgery of housework for rural women. Electrically
 
powered corn qrinders, which are 
liKely to be intalied in the coiununity,
 
can save women as much as 
three hours a day in labor time. Radios will
 
add a source of entertainment, news, and euucation, and children will be 
able to study their lessons at niqht. 

At the community level, electricity will oiaie a contrioution 
to the improved health of the target group by making feasible low-cost
 
pumping of potable water, refrigeLation of medicines inu certain foous, 
and sterilization of medical instruments in healtii posts. 
Adult 
education courses can be offereu in the evenings, tnereby aflordinq
people education without the cost and separation trom family necessary 
for attending schools in uruan areas. 

The decreasing demana for charcoal due to the introduction of
 
electric irons will lead to less cutting of trees, wnicn will 
save
 
resources for future, profitable exploitation as well as help reduce
 
erosion. Street llqnting will contribute to the safety ot residents.
 
Moreover, electricity will facilitate the organization of recreation,

entertainment, and civic and religious activities after uarK. 

The target group will also benefit from the opening of new 
employment possibilities. in a town with electricity, a large numoer of 
businesses and kiosks are run by women, and there is no reason to assume
 
that the pattern will not be tne same in the communities affectea by this 
project. The same result can be predicted for tailor and seamstress
 
occupations. Economically, theretore, women will benefit from these 
new
 
employment opportunities.
 

I/ Information supplied by Dr. James Converse, Department of Rural
 
Socioloqy, Cornell University, oased on personal interviews.
 



In summary, target group members will benefit from tni
 
project by auoptinq electricity for productive uses. 
 A recent viliaqu

electricity utilization study conducted in Latin America showed that 15
 
percent of low income workers claim to use eiuectricity in their work. 
The non-user responses indicate that target group members recoqnize the
 
potential for applying electricity to work uses. 
 This niqh rate of
 
adoption for productive purposes by the target qroup (compared to
 
productive uses 
founu in evaluations of rural electrification pro ules
 
elsewhere in the developing world) may be partially explaineu by 
tne high
 
level of artisan activity and cottage industries found amonq Latin
 
American poor rural residents.
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E. Social Analysiq
 

The successful implementation ot rural electrification projects 
in Bolivia has had a dramatic effect on creating employment 
opportunities, stimulating ProdUctivit,/ ano increasing tiie profitabi.ity 
of commercial and industrial enterprises, in the rural areas of Santa 
Cruz, and in otlier areas of developinq countries, evaluazions nave shOWn 
that rural electrification commonly creates new jous in such rields as
 
tne repair of electrical appliances, wire installatlon servicej and coJu 
storage facility operation and maintenance. The electrification ot a 
workinq environment siqnilicantLy improves Lime qua-Lty ot employee work 
and increases jou satisfaction through the provision ol lighitinq, Ileating 
or cooling ana tne convenience ano etticiency of usling power tools anu 
machines. For example, saw nil operators anu corn anu rice mill owners 
can demonstrate tiL.At tileir uusinesses are more proLitdie uecubu of tie 
use of electrically operated machinery ana tne ability to work additional 
flours after USK. In a similar manner, wanaqers UL plaza iosKI, local 
qeneral stores and other small business owners ;Late that business has 
improved oecause they can now proviae services in tnLe eveninq hlours. 
Store and restaurant owners also report that electrically operated 
refrigerators enaule t1eImI to preserve peris:aaoue LuoUstutts for inuci 
longer periods of time. In the ausence of electritication, such 
conditions and supplementary employment opportunities do noL exist. 

Thus, a reliable, affordable source of electric power will enable 
rural families in tne Cliapare project area to inlcrease tLneir income 
earning options and provide Cor a better standard ol living, by making 
productive use of electricity in the home, on the tarm An(i in cc.:..urcial 
and industrial enterprises. Families located in the project area witL 
benefit from improved living conditions and a reouction of nfouseuoid 
druuqery (with the addition of small electric appliances and pumped water 
for cooking ano wasning). In addition, rural ent,:rprises and other 
industry will be attracted to the project area given tiie supply of 
electrical energy, tLereby generating auditionli e.umpioynent tor 
low-income families. 

Other qualitative sociai o)enefics will arise as a resui of tne 
electrification project, such as those made possible because of improved 
health services anu expanded educational opportunitius. 'l'he re!liability 
ot electricity is a key factor in meeting the critical needs for medical 
surgery anu diagnostic services, as well as tile preservation of certain 
medical supplies and serums. In rural medical clinics and nealtn posts 
wnIiclk are dependent uwon uiesel-fueled power qeiuertors, tnere 16 
realistic concern ove not having proper maintenance anu repair of the 
motorized equipment. Furthermore, preventive health care measures which 
reduce worker morbidity rates attributaole to illne;ses such as gastro
intestinitis are qreatly enllanceu 0y potable water anu tieep well systems, 
wnich are largely dependent on an efficient, electrically powered pumpinq 
capauility. 
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One of the major constraints to expanding 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 unoertaken 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.
 

I. Assesment of Potential Impact
 

a. Short Term Effects
 

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 systems.
 

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 withouL notable damage.
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The electrical service is also expected to iacrease the qrowtn 
of agriculture by stimulating farm production and facilitatinq better 
water usaqe and control systems. This would tend to minimize adverse 
effects on soil, such as erosion, and preserve existinq land contours 
wnich in itself is a positive environimentai ettect. 

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

2. Commitment of Resources
 

National resources irreversiuly comm.itLeu during the 
implementation of the project are limited to lanus in rural areas that 
will serve as riqnt-of-way clearances tor uistrioution li.ies. The are1A 
committed will consist of long, narrow strips of land between poles that 
could be developed in the future fir aqricultural purposes. 

The Santa Isabel and San Jos4 substations are fairly isolated 
and will not interfere with existinq lite or environmental activity. The 
substations at Huaracacni, Villa Tunari and Chiinor4 are in built-up areas 
and transformer noise is not expecLed to adversely affect the surroundinq
 
populated areas.
 

The combined cycle plant at Huaracacni will not increase noise
 
pollution beyond what is already caused by the qas turbines. The coolinq 
towers will produce noticeable water vapor; however, no discomfort will 
be caused as a result of the vapor. Small quantitites of more heavily 
mineralized water will oe released from the coolinq towers anu from the 
boilers, and will be disposed of in storm sewers. This water is not 
considered danqerous or noxious.
 

Finally, the expansion oL the transformer stations will not cause
 
adverse environmentaL effects. Th1ne transmission and subtransmission
 
lines will have no aiscernaDle impact other than a visual one, no
 
environmental damaqe or pollution will be causea durinq construction, and
 
no individuals will be displaced uy tne newly constructeu faciiities.
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VI. CONDITIONS AND COVENANTS 

A. Conditions Precedent to Disbursement for the Electrification
 
Subproject
 

I. 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.1.D. may otherwise agree in
 
writinq, furnish to A.I.D. in form and substance satisfactory to
 
A.I.D.:
 

a. A leqal opinion of the Attorney General of Bolivia, or
 
other legal counsel acceptable to A.I.D., to the effect that project
 
loan aqreement amendment No. 2 has been duly authorizeu and/or
 

ratified by the Borrower and executed on its behalf and that it
 

constitutes a valid and legally binding ouligation of the Borrower
 

in accordance with all its terms.
 

b. A certified statement of the name of the person(s)
 

authorized under the loan agreement to act as Borrower's
 

representative under the aqreeement, with authenticated specimen
 

siqnature(s) of said representative(s).
 

B. Conditions Precedent to SuDsequent Disbursements
 

1. 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 costs for the Chapare
 

Electrification components, Bolivia will, except as A.I.D. may
 

otherwise aqree to in writinq, furnish to A.I.D. in form and
 

substance satisfactory to A.I.D.:
 

a. A financial plan for the Subproject, accompanieu by a
 

letter from the Ministry of Finance detailinq the GOB's contribution
 
durinq the life of the project.
 

b. A detailed implementation and evaluation plan coverinq
 

the first year of Subproject activities which shall include a
 

description of ENDE's procurement procedures, and construction ana
 

installation schedule.
 

c. A time-pliased plait for the delivery of all
 
construction equipment ano materials trom ENDE's storage facility in
 

Santa Cruz, to the warehouse in Cochauamoa anu delivery to project
 
sites.
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C. Special Covenants
 

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

a. In conjunction with representatives from USAID,
 
periodically review the ENDE tariff structure for the purpose of
 
gradually eliminating the suosiaizeu tariffs charged to Bolivian
 
nationalized corporations and ensurinq that private sector tariffs
 
being charged are adequate to cover the cost of operdtion and
 
maintenance anu provide for a self-supportive system of electrical
 
transmission and distribution.
 

b. It will continue to provide budgetary support to ENUE 
at a level which is adequate to continue the system of regular 
maintenance and to cover any costs oL 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
 
same qeographic area as the Subproject, for a minimnum of five years
 
after Subproject completion.
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A. 	 Gen al Criteria fo I~roj~c~t~ 

1. 	 F~Y 3982 Appropria on Ac, , Sec.52~3
 
~ Q5).
 
(~) ~c ~ ~Wb~ith~$~ ization and ap- Ccxmiittces wi~11 be not~ified
 
propriati.ons ccurnit .s a S~i~te 	 using i~1 congressi~1 
and I ouse ye been oi wi~11 be notification proceduies. 
notified concern ti e project; 
(b) Is assis ce wi un Operation
a'l Year Budge ~) countO' or interna
tional organization allocation
 
reported ~!~ongress ~or no nore 	 No. Co#igress has been advic~I. 

mi3J.~ion over anount)~.?
~. 

2. 	 FM Scc.~6li (a) ~ Prior to cbli
gat.ion excess of ~J.OOQOO, w.~ 34~
 
there be a) en~Ineering, f ~cJ!~1
 
or~ other plans necessax~ to carry yes. ~
 
out the assistance and (b a reason- i
 
ably ~ixinestiiiu~ ~of ecosto
 
the U.S~. of the assis cc?
 

islative action is r~uired within ~
 
recxp~en country, whAt iS basis 	 GOB has'-agr&d~to issue ~equired 
for 	reasonable expects ttions that Decree as schedt led.
 

to permit order3.~' acc~3.isn
ment of purpose 6f ('as~istance? 


4. 	 FAA Sec. l(b)~ FX 1')~1 Aorrd~r2a 
£ 

or w tcr-r&iatO~ .Lanc resourca cc~- ~ 	 * 
C. fl~5~ tro~ec:n~ 

~ -~ " 

.. *.*----- A 44 ... 4.n.~ .. S 

-*s~esc.zcc , ~ ~ 

as~s~ahct~ . . ~ 	 w~t 

cci ..c~ ~i~~X1 ex:e~ 

-4.ns ao & ~ ~'U~ 
a t~\ scat c~ ti.e~ 

a. d xzo'~ 

Best u1c~b1eD ;~-~ 



tb ctaoin af [p.4r 0 rgio or 	 Thej 1esB isneo 
ulla ora pojcc? f o yiwi tei terrw canV Dee6c 

project no so e,'.ccuteG? Inforniation met ankcocerin financi
and 	conclusion nceini1cwhoernasses 

rog orI (eeI ppiencoura e 	 V ro,-

FAAec.60la). Xnfo eton n cn
 
clusioni 4ie pr
)ojedt wilecour
ge efot ~t~he cun 'y o: i Projecti', ill ,encourage effrts 

crse, e oin eaiozu nal f e oe areas, bAU.. 
tac e;,'Vfoster rpivate, Initahtive ()
zd tion.;%an ecour 4c) 

dev 1o&net-I a.:d tUse of pcooperatives,, 

_sscA2iations;.( discourage mnopolis7
tic patcs e roethnical
 

ef ficiency., ofr industry giiulture
 

laoruions. 

..'FMA 'S66.6 0 1(b)" Inforn6 tioh' zd con
 
clusions on h proje il encoudra,ge
 

tiS.private, ,trade!and 'inv c ~ Private. U.S. su ppiers n& 
abra" d encourage ,private'U.S. *goods- to'projec~r 
participa on frin-assistancei 

:pr ami-s (i~ncluding ,use-of Vt
 
tacehannels "and lthe services of U.S.'
 

private enterprise.
 

9.FAA Sec. 612(b) . 636 (h);, FY 1982: A~r)ri
ationtAct,; Sec. 5C37.-,,Descri~betp
 

A.tknto a ssure-, that, to the6 'maxilm
-extent-.poibl' the.co6untry is contri- Bo1ivia wil1'provi c 
butng~ local curr'encies to m-4 t-he-'ost otJpreccs...Tr
ofc ntcua an oter, services, arn,_ -no C. 6. u~o: Lo
foreign ,currencies wnmed'by the US.
 

4are utlzd lieu of do3llirs.' 

10. 	 FMSc612(d. Does the U.S. or,
 
excess foreign-cu.rrency 'of eh-CC=tr
 
and,, if so ia c raacnts,rhavc
 
been ride for it eese?
 

11. 	 F Sec.601e . 1te projct
 
l_,ize con titivo_ selection procedures e
 

fore arng of cont acts, except,~
 
where, applicalcl procuren ruiles.
 

"o14
therise? 

C 



W!1..12. SIS ~pp~t1O, jkd *-

any c Irv fo1 exo s 

case D5 in)Ury 	 Vo.po 

oes te ec..t .pr..o..
13. ?M'8.cad(L 
_ro 


setf rh in-AD T~g~ton 16? os e Ys
 

-project orA LPora 44ke int cnsidertio
 
e ds c on of tropical"; Yesl.
 

co 1~~~h thei 	 1procedures 

theprdblem of 

dtnto ennde thth. ot
 

governImnt hs an adequdate;system for N/A:
 
accountn fOre."and controln reePt
 

(dollrs orLoca. currency, genera ted
 
therefrn)
 

B. nt Cri erafr~ ec~Funing. 

Prjc Crteia1. 	 Deve-Lonxei s1~c 


a.FAA Sec.1O~b,11 113, 21(a). 

S (b"; 111)	 



a xen 102cEx te ~ activity w 11' a 

-effectivel'y involve the' poorin
toI
by extenoing. .access
irelcipn~nt, 


ec~ cn ant,loc::;al:,level i-ncreasing
 
labor- in ivejprduction and th~e
 

us f apropri te olog6.y; 

Sspreadinag invetment-out r%
 

~areas, &an insurxiwi %,Cc t 

n ac~~~~ cee~z~ st.r 

vS e F.Dei a1l 1V te=2nIC-:~' 
stanc 2, to,,s u~ ad
 

Ppr to helDp t4 emseives ar
 
better ta anr' otnern~ase .Cncclrc.
 

da---a vj a tc.daov:errn
 
r an ta
dejnrtizuuon-, u
 

the self 1hclp e-forts' of, dcvcIop;,Y.
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countries; (d) promte the partici
pation of wen in the national 
econcmies of developing countries 
and the i-provcmcnt of woman's 
status; and (M) utilize and enccurag, 
regional cooperation by developing 
countries? 

Project will have a direct 
Lpact in all these items 
with the exception of "e". 

b. FAA Sec.10 3 , 103A,'104, 105, 206. 
toes the project fit the criteria 

%.aT.e t'oe of funds kfunct-Lral! 
Yes. 

dccount) being used? 

Z.A Sec.107. Is enphasis cn use of 

appropriate technoiogy (relatively 
smaller, cost-saving, labor-,sing 
technologies that are genera.-.ly mcst 
appropriate for the small fams, snall 
businesses, and small incomes of the 
poor) ? 

Yes. 

d. 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) ? 

Yes. 

e. FAA Sec.110(b). Will grant capital 
assistance be disbursed for project 
over more than 3 years? If so, has 
justification satisfactory to Congress 
been made, and efforts for other fi
nancing, or it the recipient contr-y
"relatively least develoc (-1 C..C. 
1232.1 defined a capital project a-
"the construction", expansion, equi
ping or alteration of a physical fa

cility or facilities financed by tID 
dollar assistance of not less th1a. 
$100,000, includ-ing related advisor." 
nanagerial and training services, and 
not undertaken as part of a project 
of a predominantly technical assist
ance character. 

No. 
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b. FA"A Set. 531 (c). Will assistance 
under this Ciapter be used for 
military, or paramilitary activ
ities? 

N/A 

c. F.7A 'Sec.534. Will ESP funds be 
'-sed to finance the construction 
Sf the operation or maintenance of, 
:r the supplying of fuel for, a 
.nuclear facility? If so, has the 
?resident certified that such use of 

h/A 

.-:.rds is indis ensable to 
proliferation objectives? 

non

F.7.A Sec.609. if commodities are to 
:.e granted so that sale proceeds 
will accrue to the recipient country, 
have Special Account.i (ounterpart) 
arrangements been made? 

N/A 
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7. FW%Sec. 621. If technical assistance is 
financed, will suchi assistance be fur
nished by private enterprise on a con
tract basis to the fullest extent prac
ticable? If the facilities of other 
.ederal Agencies will be utilized, are 
they particularly suitable, not com
petitive with private enterprise, and 
rade available without undue interfer
,,.nce with donestic programs? 

Yes. 

international Air Transocrt. Fair 
L.--:etitive Practices. Act. 1974. 
7;- air transportation of persons or 
roperty is financed on grant basis, 

wi4ll U.S. carriers be used to the 
extent such service is available? 

9. FY 1982 Appropriation Act Sec. 504. 
If the U.S. Governernt 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? --

Yes. 

B. Construction 

1. FA Sec. 601(a). If caital (e.g. 
construction) project, will U.S. 
engineering and professional services 
be used? 

No. Local procurement will 
be used. 

2. FA Sec. 611(c). If contracts for 
construction are to be financed, will 
they be let on a camiretitive basise. 
to maximr- e.: tent vracticab-Ie? 

3. F;%k Sec. 620(*-'. :f :cr ccnstrucuo:. 
o: prodc-:ive enter-rise2, will aaare
qate value or assistance to be tu"
nished by the U.S. n: exceed $10l 
million (exccpt ior rrocucztve enter
prises in Egypt that were descriJ <ec 

N/A 

in the 0))? 

C. Other Restriction:.

1. F.' Sec. 122(b). If develo-..mnt 
Is interest rate at least 2L per 
during grace period and at least 
annum Vhereaf ter? 

loan, 
annum 
3 per 

Yes. 
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2. FM Sec. 301(d). If fund is established 
solely by U.S. corntributions and adminis

tered b an international organization, 
does Comptroller General have audit 

rights? 

N/A 

3. FAA Sec. 620(h). Do arrangements exist 
to insure that UnLted States foreign 

aid is not used in manner which, 
contrary to the best interests of the 

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

Yes. 

4. Will arrangements preclude use of 

financing? 

a. FAN Sec. 104(; IY 1982 Appropria
tion Act. Sec. 52-': 1) To pay 

for performance 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-

vide financial incentive to any 

person to undergo sterilization; 

(3) to pay for any biom_ dical 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 

lobby for abortion? 

Yes. 

b. FAA Sec. 620(q). To cogrzensate 
cy.ers for ex-zrcpriated national
ized property? 

c. F Sec. 660. To provide zrainin 

cr advice or p.roviae any r.ci _ 
support for police, prisons, or 
cther law enforce:re-nt -crccs, 
except for narcotics progrm-s? 

d. FA Sec. 662. For CL, activities? Yes. 

e. FAA Sec. 636(i). For purchases, 
sale, long-term lease, exchange or 

g-.aranty of the sale of motor ve-
hic!ks r'nufactu&C- ou::sie LtS., 

urless a waiver is cbtiined? 

Ye-. 

A 
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f. 	 Y 1982 funron, iation Act. Sec.503. 
To pay pension. , annuities, retir._
mrnt' pay, or a. justed service can- Yes. 
nensation for i ilitary personnel? 

g. 	 FY 1982 Axprcpi iation Act. Sec, 505 
-Dray U.S. as: esments, arrearages Yes. 

or cue.?
 

a. 	 FY 1982 Aoro--'iation Act, Sec. 506. 
" carry out p ovisions of FAA Sec
-.zcn 209(d) (''ransfer ot FAA funds Yes. 
:. -ultilatera. organizations for 

L. 	 FY 1992 Aupror'iation Act. Sec. 510. 
:o -inancethe export of nuclear 
equipment, fuel, or technology or Yes. 
to train foreiin nationals in nuclear 
fields? 

j. 	 Fy 1982 Appropriation Act, Sec. 511. 
Will assistance be provided for the 
purpose of aiding the efforts of the 
government of such country to repress
 
the legitimate rights of the popula- No.
 
tion of such country contrary to the
 
United States Declaration of Hunx&n
 
Rights?
 

k. 	FY 1982 Approuriation Act. Sec. 515.
 
To be used for publicity or propagan- Yes.
 
da purposes within I.S. not authorized
 
by Conaress?
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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 Drojects 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
 

Life of Project 


Project Location : Bolivia 

Project Title 
and Number 

: 
: 

Chapare Electrification Amendment 
511-0543 

Funding $4,4U0,UUL (G) $12,500,UUU (L) 

: Four years 

: Howard L. Clark, REMS
 IEE Prepared 

USAID/Lima
 

Negative Determination
Recommended Threshold Decision 


Concur with Recommendation
 Bureau Threshold Decision 


Concurrence subject to
 Comments 
 incorporation of IEE
 
recommendations in PP Amendment
 

David Cohen, Director
Copy to 

USAID/La Paz
 

Howard, L. Clark, USAID/Lima
Copy to 


Eric Zallman
Copy to 	 : 


: Chapare Project Officer,
Copy to 

USAID/La Paz
 

IEE File
Copy to 

Date JUN 2 69A 
+ 

James S. Hester
 

Chief Environmental Officer
 

Bureau for Latin America
 

and the Caribbean
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ANNEX C
 

INITIAL ENVIRONMENTAL EXAMINATION (I.E.E.)
 

Project Location : Bolivia 

Project Title and Number : Cioapare electritication Project 

Amendment 

Fundinq : Chapare Regional Development Project 

(511-0543) 

Life of Project : PACD August 31, 1988 

lEE Prepared by : Howara L. Clark, Pn. D. 

REMS 

January 18, 1985 

Recommended Threshold Decision : Negative Determination 
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ANNEX n
 

F. Technical Studies
 

Cost Comparison between Diesel fuel and Rural Electrification
 

The following economic assesment compares the cost of usinq

diesel-fueled generators to service the energy needs of Chapare

inhabitants, versus the cost of electrical enerqy supplied under the
 
proposed Chapare electrification system.
 

Therefore, the analysis justifies the quantitiable aspects ot the
 
use of project-supplied energy. 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 requirinq some form of
 
municipal public lighting, industrial electrical service as well is
 
residential lighting and refriqeration.
 

The demand for each of these electrical services (i.e. municipal,

inaustrial/commercial and residential) was estimated by community.

Correspondinq cost estimates for diesel-fueled power were made based on
 
current data for qenerators and auxiliary stand-by equipment, diesel
 
fuel, related transport .osts and the cost of maintaining the equipment
 
over a 10 year useful life (See following Taules 4 and 6). For all 19
 
Chapare communities the total demand for Kilowatts of electrical energy
 
was 4,318.31 KW. On the basis of projected demand, the average cost ot
 
diesel--fueled energy was estimated to be l2c 
(US) per KW/h. Thus,

diesel-fueled energy supplied at 12c 
(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 energy compared to
 
other available sources of power. Agropecuaria Copacaoana (AC), is one
 
of the primary agroindustrial interventions supported under the Chapare

project. The project is designed to have a significant impact on
 
increasing the production and demand for pork products and in
 
establishing strong economic ties witn Cnapare small farm prouucers wilo

participate in the project. 
AC was formed in 1973, and is considered the
 
most important commercial livestock operation in the Cliapare and one of
 
the major producers ot quality pork within the Cochabamba valley.
 

(<L
 

http:4,318.31


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,
 
At the same
will increase to 600 modules per year by the end of year 2. 


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 manyfold, 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
 

production 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.
 

Tm 6e 4 
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 

Maintenance Cost 

Depreciation Cost (10 yr. life) 

Financial Cost (15% I-rate, 5 yr. loan) 

$ 92,664 
3,016 

21,175 
31,762 

$148,616
Total Cost 


$148,616 / 748,800 KW/h - 19.8 c (U.S.) per KW/h
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On the oasis or cost per KW/a, AL, would nave to spend 19.8c 

(U.S.) per KW/n to provide for all ot the firm's electricity neeos 

throuqh the use ul a diesel-fueleu 420 KW qenerator, having an average 

useful life of 10 years.
 

iy comparison, under the Chapdre electritication system tne 

average cost per KW/n of electrical energy is less tnan half the cost ot 
(U.S.) per KW/n (Ouringdiesel-powereu electricity, or approximately 8.5c 


the first five years of tne project).
 

Tne tollowing analysis presents the cost per KW/h ot 

electricity provided under the project, based on tne Cnapare system-wiue 

generation capacity of 7.336 million KW/n per year. 

Costs
 

Maintenance cost per yr. $ 55,000 

Depreciation cost per yr. 8J,000 
Energy Purchase from ENDE 29-,0U0 

Distribution cost to customers 19,000 

Administration 3,25U 

Financial cost (2% Interest) 55,00U 
Margin ii,310 

Total Cost $62,5bU 

= 
$ b43,5U0 / 7.33u million KW/iu 8.5c (U.b.) per KW/h 

of electricalAdditional factors which support the use 

energy supplied under the product tor the operation of AC's storage ano 

processing facilities, include the expected useLul iife ot electric 
at 20 years, and theservice distribution to tue Chapare, estimateu 

hour powerpermanent nature of an electrical system which allows for 24 

service without the normal non-operatiunal nours expecteu for maintenance 

of the qenerator system. In addition, the relative stability of tariff. 

charqed under the ENDE system (estuidtuu in $ U.S.) compared with the 

probable fluctuation in tne price of diesel fuel and tne associateu 

is another positive aspect intransport costs of the generator system, 

favor of the electrification proj,ct. 
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ANNEX F
 

EMPRESA NACIONAL DE ELECTRICIDAD S.A. 
.A$I1I..A COUI t-,O No. M05 . . III.IADI .)('IO( ' (A I IA • .'IN I..CTII.C 

1A1 .1.1 'O1.OMU A 0-065 TLIE1X No. 	 1251 ENDF.D. V. 
'O(I AIIAM)A - TIOLIVIA TIiLEPONO 8.I22 

20 de febrero de 1985
 
GD-1514-85
 

Seior
 
Henry Basford
 
Director
 
Misi6n USAID
 
La Paz
 

Sefior Director:
 

Ref.: 	 Electrificaci6n del Chapa
re
 

En relaci6n con el proyecto de Elec
trificaci6n del Chapare, que fue presentado a usted con nuestra
 
GD-927-84, estuvo en nuestras oficinas 
en Noviembre del pasado

aflo una Misi6n destacada por USAID para la revisi6n y evalua
ci6n de la infor.aci6n existente.
 

Como resultado de esa visita el Proyecto fue reformulado en sus alcances, habiendose determinado
 
un requerimiento de inversi6n de 5.419.000.-
 $US, cuyas fuentes
 
de financiamiento son las siguientes: 

Aporte de USAID: $US. 2.500.000.-
Aportes Locales: $US. 2.919.0OC.
- PL 480 
- Material Exist. 
- Tesoro Gral de la 

$US. 
" 

"aci"n 

i.000.000.
1.019.000.

900.00.-

En consecuencia la presente constitu
ye nuestra solicitud formal a USAID para el financiamiento de
 
$US. 2.500.000.- de una parte, mas $US. 
1.000.000.- de fondos
 
del PL480 por otra parte; de conformidad con los alcances deli
neados por la Misi6n evaluadora arriba mencionada.
 



ET1PRESA NACIONAL DE ELECTRICIDAD S.A. 

Hoja No.__..-
Ca r t a N O .. .D:..1 . : 5 

De manera andloga a la empleada para 
la -uscripci6n de los anteriores convenios de prestamo 511-LT
046, y E11-LT-049, al presente el Gobierno de Bolivia sera el 
PreTtatario y la Empresa de Luz v Fuerza Electrica Cochabamba, 
S.A.M. er el Subprestatario del cr'dito que estamos solicitan
do.
 

La Emrresa Nacional de Electricidad,
 
S.A., ENDE, actuar' en calidad de Administrador y Ejecutor del
 
Proyecto.
 

En la seguridad de contar con su aten
ci6n favorable a este Proyecto de gran contenido social saludamos
 
a usted muy atentamente,
 

L4
" I'.\'xC ' 


Ing. Orlando Soffre., Del ado 
GERENTE GEIERAL 


