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PROJECT Al"'HORIZATION
 

Name nf rnintry: GuateM 

Name of Project: Rural Electrification III
 

Number of Project: 52u-u035
 

Pursuant to Section 103 of the Foreign Assistance Act of 1961,
 
as amended, I hereby authorize a Grant for the Rural
 

r.- tU-1 c Afca iII rLUJect LoL GUatlUd±d involving planned
obligations of not to exceed Ten Million United States Dollars 
($i0,000,000) (-Authorized Amount") in Grant Funds ("Grant-)

nypr a f mIr-ve ar ppr i ni fr om d atem of au hnr J ;:;;ti n ,su h j ct t 

- "'-**'*~*- .'~ ~ .~ A . A. A.. 4.AALAAA%. 4L. J~ A. L.LJA . 11 &. AAlI e 01LU ~ ~ 
local currency costs for the Project. The planned life of the
 
Rural Electrification III project is six years from date of
 
initial obligation.
 

The Pro-iecl- ("Proipr-") cosit of two main components: (a) 
assistance to the Government of Guatemala through the National
 
E:..ectJtJ-ni nnr11ca...1on4nst+tut fTIND, tor epnd el-Iectrifi4cation in 
rural areas where the introduction of electricity will
 

infrastructure and resources. The Project will achieve this
 
purpose by financing the installation of new rural cnnnetions
 
and the construction of subtransmisinn lines. distribution
 
networks, transmission and transformation improvements. (b)
 
assistance to a private voluntary organization to carry out a
 

;; ~ rAJL. w-J .4AL-.4V .L .UYL I_.. 1-- u.L.L 
smal 14-... 1 .. .. The' ac i it e un e1 -- .tis '^ finance this..
component will include provision of credit, training and 
technical assistance to small rural enterprises and assistance 
for the institutionalization of a productive uses program
 
within TNI)F_
 

L I&.A-/LWA cIAIA.i . . J t,%L A1 A Lj A L 1~A MLOY AJ= 4CA U L.Li d an tLULt:L 

accordance with A.I.D. requlations and delegations of 
Salthlority, shall be subject to the following essential terms 
and covenants and mainr cnnditnnq, fngth~r wit-h c1h nhm.ehr 

terms and condtions as A. I.D. may deem approprine. 

A. SourcQ and _rigin Of Goods and Services 

-- Goods and services, except for ocean shipping, finaned by
 
A.I.D. under the Grant shall have their source and origin
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in the United States, (A.I.u. Ceographic Code 000) or in
 
countries that 
are members of the Central American Common
Market. including G 	 eatem A.1. -a o6herwiseas 	 T.. 
aarp-P in wri-i~nn 	 1..~ A 7,Y. . . -- .. ... - -..... .. . A.L& &OACA y . I L. under 
the Grant shall, except as A.I.D. may othe.Y.ee in#"4 	 V -T' . %^n 4:4 . .. . .- A . . J Wwriting, be finance nl- on fgL vessels of the united
 
States.
 

B. Condit* is Precedent
 

1. Initial Disbursement
 

to 

to. the issuanceby A.I.D. of documentation pursuant to
 
which disbursement will be made, the Grantee will,
 
except as the Parties may otherwise agree in writing,
 
furnish to A.I.D. in form and 


... . t firt disbursement under the Project, or 

suhs n-a e 2 fa..... to 
A.I.D. the following:
 

(a) 	An opinion of the Ministerio PVblico or other
 
counsel acceptable to AID that the Project
 
J%r, + i. uaeei uu ly authorized an~d/or ra tifed
A-, and executed on behalf of, the Grantee, arid
 
that it constitutes a lega!!y binding obligation

of the Grantee in ar ance w-'h all of its .tems 

(b) A -	 am .Jn4 l-l y -th orprsoi holding 
...... 	 ~.,L- Lilt= UL C tIdLU dil or any 

additional representatives, together with a
 
specuimen signature of each person spM F i in 
such statement;
 

(c) A rtpi1ile 1-inephnsed P-roj4ectIplmntto Plan 

the signing of the Project through the end of
 
calendar year 1995. This plan shall include 
a 
detailed procurement plan for materials, equipment 
and services. 

(fl! 	 An executed agreemnti betweeOn the- M;44 of 

Finance 	and INDE which stipulates:
 

i+. The+ amount+ of local currenuy funds to he 

provided by INDE and the GOG, respectively, as
 
Grantee 	Resources for the Project.
 

for the 	Project will be on a non-reimbursable
basis.
 

iii. 	 The source of funding to pay all directly
 
identifiable taxes resulting from
 

-V 



Project-related procurements or other
 
activities. Funds used by !NuE or the GOG to
 
pay these taxes shall not be considered as
 
Grantee Resources for the Project.
 

4nIJmn~+ .A - us 
system acceptable to AID as a basis for the 

/. 	 .1 %A _. & "i _L LA.W.^ TUl& LIAA L'J- A.I - -& . ?.". t jeeon 

sel ecti on of ..a..un .. .. .. in clud e i
..... co t e n
 

the project. In addition, the specific seAnteinn
 
procedure based on the mutually accepted system
 
and all lists of communities to be included in the
 
project will be approved in writing by AID.
 

A vL A L%_x t.4&%.I L .LJ. AjJ A4 A U Uignat U a Project 
Manager acceptable to AID.
 

(g) 	Evidence that INDE has created a prmanPnt
 
position of Productive Uses Specialist within the
 

Specialist.
 

(h) A time-phased plan describing the steps INDE will
 
take to improve its financial situation and
 
institutional efficiency.
 

dateoecun*uY AID of any amendment of the
 
Project Agreement adding incremental funds, the Grantee
 
shall furnish in form and substance satisiactory to AID
 
evidence that progress has been achieved towards
 
reaching the goals of theplan described in Section
 
U.. i 	 ., ... 'JV... 

C. Covenants
 

The Goverrment of Guatemala, Gran ee, covenants and agrees
 
that, except as A.I.D. may otherwise agree in writing, the
 

.a ~~~a- ~ ~ .. ~ ~ LA.... %.8J. 1C,- L6L &.I,~ ~ ~ ~ I I-..j L.a.~ A.s A,.ItL~A.6.. L

tion 	to: 
%L., 


(a) Furnish to A.I.D. the results of a study, to be

conducted during the first three months of Project
 

implementation, to determine the percentage of
 
installation costs to be required in community
 
contributions, the means to collect this contribution
 
and management of the funds.
 

(b) Submit for A.I.D. approval, by November 30 of each year
 
of Project life, an annual construction schedule
 
covering acrivifip fr the npt rAlpndar var.
 



(C) Carry out all the necessary steps to assure the
 
completion of the Quezaltepeque substation construction
 
and the El Progreso substation expansion, partially
firanrirl tinflcor 4-1%gm E'tl r

------- I L.Lj-Lq L±dL.OL Project 11.tha...
not l June 3, 
&-u 

-990. The completion of these 
A.....
11 L±ndnceu by INDE and will not use 

funds provided under this Project-

Anthony J. Cauterucci
 
Director, USAID/iiatpmA]n
 

t%, in A Date: 

PRM, TKellermann--M __ 7________. 

.'A-AAT abn, L'~C-- jC 
OEPA, SSkogstad !'
 

ORD, GStraub
 
D D IR , PEW h it e _ _ v /_/ '"\'
 

'20 1 i'SJu 1.L%.. 
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I. SNSMARY AND RECOMMENDATIONS
 

A. 	 Recommendations
 

Aite 	 fLl~wIM4 recomdmendlations are v-ubmitted fo-r 

appr1val:
 

III), with a Project Assistance Completion Date
 

2. The Government of Guatemala (GOG) and 
a PVO will
 
provide an equivalent $15.2 million as
 
contribution to 
the 	Project (Exchange rate based
on OS$1.00 to 0-2-70)

3. Goods and servi finnbA.cs . I.--.D.
unu this
 
Project shall- ha"e thei source.. an --r-i-in
 
countries located in A.I D. Geographic Code
 
Guatemala., exce- as A.IP. 
 Unerwise agree in
 
writing.
 

.ly 


4. 	The Grantee will be the Government of the Republic
of Guatemala acting throuigh the Min4 
sr 

Finance and the General Secretariat of the
 
National Economic Planning Council (SEGEPLAN).

The National Electrification Institute (INDE), the
 
implementing agency for the GOG, will also be a
 

i	 of Publ-c
 

5. 	It is also intended that a Cooperative Agreement

be negotiated and signed with ACCION/AITEC for the
 
implementation of the Productive Uses of
 
Electricity Component. ACCION/AITEC will
 
esLtablish A su,,hagreemen t with t FoundiUon fur
.h 

Social and Economic Development (FUNDAP) for this
 
purpose.
 

B. 	Summary P rgj-c__t Dear 1pti on
 

I. 	 Goal and Puros.qp
 

The 	g-IQal of the PER III Project is to increase the

productivity, incomes and employment of the rural poor in
Gu aterm nana Thp Dy-4- ... . . .
 ...	 .
Guatal ...T 	 Luito
PrjctZ-r Seu 
 expand electrification in

rural areas where the introduction of electricity will
complement and maximize the productive potential of existing

,ALU ULUte and resources.
 

http:Puros.qp
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.-
The Project purpose will be accomplished through

the construction of sub-transmission and distribution lines and
 
household connections in rural villages, the upgrading of
 
transmission and transformation capac"ties at three selected
 
substation's in the Western Highlands ,, and the provision of
 
credit, training and technical assistance on a"pilot basis to 

promote-productive--uses-of-electricity in the Western-Highlands
of Guatemala."
 

2. Ra.ignale
 

Guatemala provides electrical service to a smaller
 
percentage (25%) 0f,)its overall population than any other
 
Central American country.,, As a reflection of the traditional
 
imbalan''e in services provided to rural areas, ily 7% of the
 
rural population has access to electf-ical power. The 1985
 
Constitution and the government elected in 1985 recognized this
 
situation and have emphasized rural infrastructure investments,
 
specifically including rural electrification, as priority areas
 
of GOG activity.
 

The National Electrification Institute (INDE) has
 
primary responsibility for the generation and transmission of
electricity in Guatemala. In addition, INDE provides the
 
majority of electrical service to rural areas in Guatemala. A
 
private company (EmpresaIEl6ctrica de Guatemala, SA., 
or
 
EEGSA) provides limited generation and principal distribution
 
services to the central, more populated region of the country.

,Under the Rural Electrification II 'Project (PER II), INDE has
 
electrified over 70,000 rural households in over 350 villages,

representing some 30% of the total households INDE serves
 
directly.
 

In the past, limitations to generation of
 
electrical energy posed substantial constraints to improving

electrical service coverage in the country. 'The inauguration

oQ? the 300 MW Chixoy hydroelectric plant in 1985 virtually

doubled generation capacity. Thus, the main constraint now
 
lies in electric power distribution. Although both the
 
Interamerican Development Bank (IDB) and the World Bank have,

provided substantial support to Guatemala's electric sector in
 
the past, primarily for generation and transmission
 
improvements, no donor other than A.I.D. has provided

significant support for rural electrification investments.
 

Many areas of development activity currently
 
underway in Guatemala with USAID and other donor assistance are
 
inhibited by the lack of availability of electriqIal energy.

Electricity has repeatedly been cited as critical to the
 
improvement of agricultural technologies, agricultural
 

. , 
 !1 , 

4; ., 
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diversification, irrigation, crop processing, development of
 
agroindustries, upgrading of small businesses and'other rural
 
enterprises including micro- and cott.age- evel industry.
 
Non-traditional export crops, especial:y vegetables, often
 
require processing for which electricity is essential.
 

Electricity is also assuming increased importance
 
-
7inenvironmentalsanittibn and-,hea¢lth. For -example, it has
 

been estimated that in approximately five years all available,,
 
springs for gravity-fed potable water systems will have been '/
 
used or contaminated in the Highlands region. Given the depth
 
of water tables inthe Highlands, hand pumps cannot be used,
 
and thus eleqtric pumps represent the only technically and
 
economically',viable solution to the water problem.
 

Expansion of the electrical network in rural areas
 
Will provide a valuable complement to other USAID' and GOG
 
development, strategies by supporting efforts in irrigation,
 
health, export promotion and employment generation.
 

Given the importapce of electrification for the
 

wide range of USAID development projects in Guatemala, and the
 

high priority the GOG has assigned to rural electrification,
 

this Project will continue to support INDE's successful
 

activities i1 this area, providing essential foreign exchange
 

for commodity procurement, and will add an important component
 

to promote jiroductive uses of electricity in rural Guatemala.
 

These activities will thus provide nlecessary infrastructure
 

improviments for rural development in Guatemala, while
 

improving the long-term viability of the power sector's
 

commitment to providing rural electric.al service.
 

As shown in the financial analysis (Annex H),
 

Under the conservative assumptions used for the analysis, the
 

project will require a subsidy of approximately $9,736,000.
 

Considering that AID will provide $9,000,000 in grant funds to
 

finance the infrastructure component, the financial subsidy to
 

be provided by the GOG is insignificant compared to the number
 

of beneficiaries.
 

The 65,000 new users which will be connected under.
 
the project will provide a net operational profit to INDE
 
since, as calculated in the Financial Analysis, the marginal
 
revenue that INDE will obtain is larger than the marginal cost
 
of energy for these rural consumers. The initial cost of
 
connection, as in many:rural electrification projects will
 
involve a subsidy as described above.
 

'I) 

http:electric.al
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Rural electrification projects, as many other
 
:rural infrastiucture projects such as roads and potable water
 
are in the great majority of cases subsidized projects, and as
 
such they are not usually analyzed under a financial point of
 
view. Since this project will generate net operational,
 
~rynustoINDE and Iwill1 require- subs~tanti al 'community,. 
contributions, it was possible to calculate the amount of the 
financial subsidy involved in the project. However, the 
economic, social and political beriefits of the project amply 
justify the small financial subsidy which it requires. 

The project Economic Analysis (Annex I)
 
demonstrates that the infrastructure component of the project
 
will generate a net economic benefit of $28.0 million over the
 
assumed life of the financed infrastructure. The social
 
benefits of rural electrification, although more difficult to
 
describe or measure, are as real and important as the more
 
tangible economic benefits. In Guatemala's ruralcommunities
 
-electricity provides an important improvement in the quality of
 
life with important effects in improving, education, health,
 
safety and availability of information services. Electricity
 
is perceived as the first step to modernization, providing the
 
rural'inhabitants with a sense of belonging to the national
 
mainstream. The importance that rural communitids give to
 
electrical service is demonstrated by the impressive number of
 
requests presented by rural communities to INDE and other
 
government institutions. To this date, INDE has recorded
 
requests from 2,000 rural communities where the provision of
 
service is feasible with the existing major transmission lines.
 

The political importance of a project that will
 
directly benefit more than 350,000 rural inhabitants, most of
 
them in the Western Highlands, is evident. The;"GOG has
 
recognized this important political impact and has repeatedly
 
expressed at all levels its interest in rural electrification
 
projects. In this sense, the project also rsponds
 
specifically to the Mission's concern expressed in the CDSS,
 
for improving the living standards of rural Guatemalans as an
 
important factor in promoting political stability.
 

'The CDSS mentions that if democracy is to take
 
firm root in Guatemala, historical patterns of low living
 
standards for largesectors of the population must be reversed
 
through "programs tha,_directly address the needs of
 
Guatemala's neglected'poor, particularly the highland
 
Indians". The proposed project will provide an immediate and
 
visible improvement in the standard of living for a large
 
segment of the rural Guatemalan population, with the consequent
 
positive political impact.
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C. 	$ummnary Findingsa
 

This Project is judged to be technically and
 
administratively feasible and economically sound. The Initial
 
Environment Examination recomme'nded a Negative Determination,
 
requiring no further environmental analysis (see Annex F).
 

D. 	Statutory Criteria and Mission Director Certification
 

1. 	This Project meets all applicable statutory
 
criteria. Appropriate checklists are included in
 
Annex B.
 

2. 	A certification by the USAID/Guatemala Mission
 
Director that the GOG has the capability to
 
implement and maintain the Project is included as
 
Annex C.
 

E. 	Proiect "Beneficiaries
 

The Project will benefit inhab!tants of small, rural
 
villages throughout Guatemala, with the exception of the remote
 
and sparsely populated El Pet6n departm nt. The majority of
 
Project beneficiaries will be in the Western Highlands of the
 
country, where the potential for productive uses is greatest.
 

Through the electrification of approximately 400
 
communities, an estimated 65,000 households comprising 325,000

inhabitants will directly benefit from the Project. Through

the credit and training component, over 800 small enterprises

will initially receive credit for electrical machinery, 1,000
 
employees of these enterprises will receive trai)ing in
 
machinery use, and more than 10,000 persons in beneficiary

communities will be trained in productive uses of electrical
 
service. Due to the permanence of the rotating credit fund,
 
and based upon loan duration and recovery projections, it is
 
estimated that a total of 2,500 productive uses credits will be
 
provided=Dver the six-year life of the Project.
 

The 400 communities where electrical distribution
 
infrastruc6tre will be built have a population between 200-500
 
inhabitants [ and are located in the Western highlands (80%) and
 
in the Easten Region (20%). In general terms, they will be
 
similar to the communities benefitted under the Rural
 
Electrification II project.
 

Sproductive 	 uses component will be implemented
 

e ;isively in western Highlands communities.
 
Initially, :4ural communities electrified under PER II will be
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benefitted and later the ompon__ dUtiVit.e will be extnde
 

-trO P TII populations- Since this component will give
 
priority to areas of high productive use potential, it is
 
expet. at beneficiary comrmunitie will he those with more
 

population ,nd better infrastructure.
 

.F. Summa-ry Proieu... ... t ($000's), 

LISA iD GOGi PrVo
 

Descr-jtr n INDE TOTAL
 

1. INFRASTRUCTURE COMPONENT
 
Materials for lines,
 
networks and internal
 

11' 131 * ODA inA fir 

Subtransmission and
 
transformation materials
 

131 648
and equinment 517 
T.:hn -- 7,455 -7,455
 

Vehicles, + nr
 

equipment 5o8 - - 68 

Consulting engineering
 
services 
 370 - 370 

Englnipprinn ;:nnd 

administration i,157 -,157
 

Training and technical
 
,-7,-A,T. C. I 90'7 in Ag', 

2. PRODUCT'IVE USES OF' ELECTRICITY-COMPONENT
 
assistan1-1c
rnrltio 


Credit Management

and audits 


Training n technica 
aTsistan0,
SUB-TOTAL 


Evaluations, studies
 

Inflation 

Contingencies 

TOTAL 


_-_w__404 1 - 404
273 -- 273
 
240 - - 240 

5 1
171 10n 

848 - 20., ,04

403 1,414 -1,817
 
1.093 650 - i.743
 

10,000 15,061 200 25,261
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Response to PID RyiewMmpragndm
a. 


i° Project Designu_2_ i -5
 

The Project will support the Action Plan objective
 
by prviin credit,


of strengthening the private sector 	 ...........to local entep

technical assistance and training 	 %_

ia er 	 .. . . f-,he... pr.....cl ct vcom 	 aUL US electriciyrM~ ~- -erpr r~hclffUt~3U sLo~~~ 1 

of Pro- ct.2. SustainabilitY 	and Repiicabiity
Activities 

The Project Paper recommends that INDE
 a. 

to improve its ability to
 

establish a Distribution Department 

manage recurrent maintenanc. and operational requirements.
 

The Project Paper concludes that although
b. 

to coverlevels generate sufficlent revenue 


nre~ont tariff 	 is not 
this 

operational costs of i , ,, 

to cover the debt service and the necessary

sufficient 


in capacity ex:pansion. Consequently, INDE willinvestments 
have to use -Ln.:tinn of increased tariffs, improved 

es to.i an..tsle di g an..G...id........
collections . 

programs.ambitious expansion 
PER II has been .......... cost recovery under 


increase community 	contributions
 now desires to
limited. INDE 

cormnunity,under the PEk III Project. 	 A minimum 10% 

is estimated that an
required, and it
contribution will be 

average 30% of the 	installation costs will be provided through
 

3. n 	 --gfnn c ',nc u ount Cmst... n 

a. 	The PER III Project Identification Document
 

INDE confine its
 s,,nnrq. an option 	for distribution that 

-niration transmission, let EEGSA,
activties to and 	 and 

cooperatLivesr Athoritis's and/or electric - . J-.. _.....-- ......... n }, ,, { dlistribution. 11:=1-_
4 to..r ....... 


adequately
it does not have sufficient budget to 
indicates that 

Such a major change in the
 

research these alternatives. 
structure theelecri .x.e.. st .Vrequires 
PER III.
consideration and is beyond 	the scope of 

b. NDE has d..onstrated the canahilitv under PER 

TT +-n i-cntirc- the electric distribution facilities of the 

required for PER Iii. The
 
and the scope that will be 
nat- e in 


rate is sufficient
is good and the productivity 	 to 

woiA.1*d1Ship 
-- V annual tg p...rojected for PER III. (see Annex K, 

"A 5.A.3) 
.........
 

sections 5.A. I o,,,., 
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Thp ii nf nrivat-P rnntrar-ing firms is n t 

PERect
considearelvleatrative fo eseiallcontrctio. the
 

broad area it will cover. The uncertainty of future projects
 
would have to be closely evaluated by a potential private
 
contractor in relation to the start-up and staging costs.
 

.
,A.oeovc'z, co.structicn f Lural electric distribution
 

facilities requires special tools and equipment and work skills
 
and knowledge not readily available to general contractors.
 

c~4 * is ot prdn rnnnnmr I- ^%mlra 

consulting engineering firm to oversee any construction
 
project. This function has been successfully carried out under
 
PER I. y a competent private Guatemalan firm. The present 
contract was examined and a similar arrangement and scope of
 
work are outlined and recommended for PER II!. (see Annex K,
 
section 5.B)
 

The impiementing capability of the various 1NDE 

departments has been evaluated. The technical assistance and 
tra.ning needs will be closely coordinated with the 
comprehensive CARES program. Three areas of special concern 
have been identified and appropriate fundino is allocat-ed for
 
acivi tiPs; to ;ddrsR ts concerns h 1 assi for
echni qf-Anc 
the institutionalization of productive uses, the development of
 

5. PER,_:IT gets 

With the authorized extension to the PER II
 
Project PACD, LOP targets will be exceeded by apprnxima~te~y '10%
with no increase in A.I.D. funding. The increase results from 
f-he devnlufa-inn nf the Chef-al - an increaqe in o-ulnt-artnnI

financing by INDE, and the transfer of dollars, originally
 
J r C-. . r n 1,-00 d f A 1 " J* l 4-. r p.. I l I. A. - 4- n r a i.. r i , -n. I.,

6. ProjecL Components 

a. Cnqnnt-qf-o PYn~nrlinn Piir~t Rlpefrific;;Hon 

INDE has a ten-year plan for expanding the
 

transmission and substations. The planned periodic additions
 
will assure adequate supply in relation to PER III project
 
demands. Findings are that the major constraint to rural
 
electrification is the lack of distribution lines. (see Annex
 
K) 



Thie potential for Project financing of
 
electrical connections for community services~can be explored
in target communitiesby Social Promotors from the Implementing
 
Unit in conjunction with local pro-electrificationcommittees.
 

electrification include schools, health-posts, public meeting
halls, public wells and Pcus an otunlotheswashing
 
facilities), marketplaces, etc. The committee or the municipal
 
government couldcontract with INDE for installation costs
 
recovery and paymentwfor electric service. The committee or
 
municipality could obtainrequisite funds through modest
 

charges for facility usage.
 

hbSafety, quality and efficiency considerations
 
advise against the use of untrained persons for the majority of
 
electric distribution installation or maintenance services:
 
community labor inputs should be limited toughkmeasks.
 

c. Site Selection
 

The Demand Assessment Model currently being
 
developed by the CARES Project will be adapted to Guatemala and
 
used as the principal community selection criteria for
 
implementing Project activities. Bilateral funding from the
 
CARES Project will support adaptation and preliminary
 
application of the model in FY89. USAID review and approval of
 
sites selected by the model will be required prior to
 
initiation of individual site construction activities.
 

d. Credit and Training
 

i) Market rates of interest will be charged
 
for all loans to new and existing businesses as described in
 
section III.D.3 of the Project Paper.
 

ii) A PVO specializing in micro-enterprise
 
development has been selected as implementor of the credit and
 
training for productive uses component. This PVO is currently
 
providing credit, skills* training and technical assistance for
 
another USAID private sector development Project focusing on
 
micro-enterprise development in the principal target area of
 
the PER III Project.
 

iii) The role of women in productive uses,
 
together with their credit requirements, is discussed in Annex
 
M (Social Soundness Assessment).
 



L 

iV) Productr-+ive usesoc will hp in1ffli+i~nl-7dr 
in INDE by expanding the Promotion Section in the rural 

( ie (L (q. L - I L I . t I. .ULI ±LL . I l' L t-- -L&AA l LIL AV. I A I I .JL. %J111.'dLC -L L 

as Advisors in productive uses. CARES and AITEC/FUNDAP will
 

provide the training, and CARES will provide Uontinuing
 
technical assistance.
 

7. Pr jeCtBudge 

A-Ni D rL JI I A'inn .r..mt-4 rLA l- Ae --c nrnx r1 


audits. Inflation and contingencies have been separately
 
budgeted for at the component level. The six-year disbursement
 
schedule reflects the detailing of these items.
 

81 rrocu reomen~t _by AID 

To ensure the timely availability of materials and
 

equipment, USAID/G will continue to directly procure all
 
offshore dollar-financed commodities and services required by

the Project.
 

H Pr!cut Doveiopment Team-

Roberto Fgueroa, Chairman, Project Development Officer 

Guillermo Matta, Private Sectior Officer
 
Gilberto M,(ndezo, Education Officer
 
Thomas Kellerman, Prograi Officer
 

A (P - t ( , inaci al tnl ytI 
Rosario R1eyes, Economist 

N--q[ nn a.]_l ] o- c;r ifii qt ion _Tnst ihit-

Cesar Garzaro, Executive Director PER II Implementing Unit
 

Hugo Ventura, Planning Department
 
Edgar Morales, Financial Department
 

P r ic W___Oterhouo/_?iNRVECA
 

Edward Gaither, Team Coordinato_
 
Everett Bris;tol, Electrical Engineer 
Gabriel Cai;tillo, Productive Uses Specialist
 
James Waddell, Economist
 
Bruce Ne.:man, Editor
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I.USAID Exec tive Co MILLeteeLevie 


Anthony J. Cauterucci, Director
 

Paul E. Whit-p. epuniit-v firec-tor 
Richard Burke, Chief, Program Office
 

Christina H. Schoux, Chief, Project Development & Support
 

Gordon Straub, Chief, Office of Rural Development
 
Liliana Ayalde, Chief, Office of Human Resources
 
Felipe Manteiga, Chief, Office of Private Sector
 
Samuel Skogstad, Chief, Office of Economic Policy and
 

Analysis

Joe 0. Hi+ll, Controller
 
Edward Aker, Executive Officr
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7 "r fl P. f,.1r'I'Th/T M r' 

.1.AL * '-'2fl.eLX.1L' 


Guatemala ranks last among its Central American
 
neighbors in electrical service coverage of total population

and second lowest in terms of rural population <:overage: onlyr 

7% of -he rural onnnula-inn has.-,n lPi-fririi-y_ 

% of Population with Electrical Service
 
Country Total Rural
 

Belize 59 29
 
Costa Rica 75 45
 
El Salvador 40 11
 
Guatemala 25 7
 
Honduras 30 5
 
Panama 56 24
 

in thC past, Guatellala's limited generation capacity 
has been a major constraint to improving electrical service
 
coverage. Major investments in generation, culminating in the

1985 inauguati non f thePuu NW Chixoy hvrrroeecric plant, 

have greatly alleviated this limitation. At present,

%. " 1. -. 1 - 4distributio Inf vst ," u-I ... es' .... t : i. 
to increase electrical service coverage.
 

Tne electric power sector in Guatemla 1ZJ UU11L|| :it2U- UL 
-the National Electrification institute (INDE), an INDE-owned
_utjlity (Fmoro.a F. trr a (1p. ( a omala. S.A.. or E----A) 

structured as a private company and serving the populous
 
central region of the country, and 11 municipal power 

- ''
 com ais , andn severa of th u icp l limited
....- hav 

generation capacity; the majority of Guatemala's generation is 
provided b-- INU. The entre electriUcai UoUmplex im LieU 
together through the National Interconnected System (NIS), and
 
regionally linked through the Guatemala-E1 Salvador
Interconnection-

The NIS cretyhsarlal 
?1~ r crn )1'A~a'r.rnmr r IZ MUT. Mn- 1 bth-1F n 4h n n r- IF 0 V-

Ar UV. iL - A i' ,A I i~ A.Li Li- 4.A. I. .. LU A onl y L- .. *-L4&_ . - L_' t' -. At' -i 1 -~ L. A~~h A. 

UV I'D L U ILUII t2I. iI AUY LU LL tJlLI)' Ll1t ULIL.y ILYULLJU.L LA..LiU~ 

Lacility with r malnaqUel Ll.zp.j Lel,yearly reservoi MdndMl entn 

others, with tile excetion of tle Aneatitoln unit-suppi alle

Mar~nalil arp "run-of- the-river" generation units. Installed 

i 

http:2fl.eLX.1L
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fossil-fuel generation capacity currently accounts for some 30%
 
of total system capacity and approximately 15% of energy
 
supplied to the NIS in an average year.
 

For-the next five years, INDE has 4 major generation
 
improvement projects:
 

a) 	Repair and rehabilitation of thermal steam units 
Nos. 1 -and" 2- in Mauiioi Power Plant, ifiit a 
capacity of 28 and 54 MW, respectively. This 
project is already underway with German, Swiss and 
Italian suppliers' credit. 

b) 	Installation of a 37 MW gas turbine in EEGSA's
 
Laguna Plant which has already started, financed
 
with INDE's own funds.
 

c) 	Increase in steam thermal generation of 100-125 MW
 
currently being negotiated with Italy and Japan.
 

d) 	The 69 MW, Santa Maria II, hydroelectric power
 
plant and the 15 MW Zunil geothermal power plant
 
to be financed by IDB Loans.
 

In addition, INDE is currently discussing a Central
 
American Interconnection Project with an approximate cost of
 
$600 million, to be financed probably through a loan from the
 
Spanish government which would greatly improve the reliability
 
of electric energy supply for all the Central American
 
countries.
 

B. INDE/GOG Strateaw for Rural Electrification
 

As indicated above, EEGSA provides distribution to the
 
three central, and most densely populated, Departments of the
 
country. Electrical service in the rest of the country is
 
primarily the responsibility of INDE. Most rural
 
electrification in Guatemala is therefore provided by INDE. A
 
rural electrification Implementing Unit was organized within
 
INDE under the PER II Project. INDE intends to
 
institutionalize the rural electrification effort by
 
transforming the Implementing Unit into a Rural Electrification
 
Department, which will have responsibility for coordinating all
 
external financing for rural electrification projects.
 

Because of the strong support of the GOG for rural
 
.* 	 electrification, INDE is actively seeking funding for this
 

purpose from bilateral and multilateral agencies. These rural
 
electrification projects are incluided in INDE's Master Plan for
 



System Expansion, and will be closely coordinated with
 
investments for the increase of generation narii-y and
 
improvements in major transmisson and rpninna! transfnrmainn
 
facilities.
 

C. egtor Constrain _s
 
I v -... 1" r% C i _ 

INDE is the institution assigned by law with
 
the authority and responsibility for nrodtcing, transmiti-ng
 
and distributing electricity in Guatemala. Under this mandate,
 
INDE is distributing power by block sales to EEGSA and eleven
 

municipalities, - (:] C1EJJ1 UA.LLLt.L 25000CI'd d[
a yiresmc sas thorba Y 4j- ' , Jit: & UL-U %- a easrpoia 

served by block sales to EEGSA, I .. E ' s distribution by direct
 
sales is essentially the rural electrification program for
 
Gua tema ] a . 

INDE's total installed system capacity is some 630
 
MW. which inriiIfs approximately 4'38 MW of hydr0-gnrto
 

The nrPn t maximumr loadi on t-ho MTinl Inteconete -Sy--s-tAe!r- 

is 371 MW; consequently, it would appear that there is adequate
 
reserve capacity to meet any emergency. This, however, is not
 
the case as most of the fossil-fueled units are incapable of
 

L,. ra 1Le to[
pf du L. in , j tYei - capac:]}Jit.Ly dLue lac of.; regui}jL 1d
 

maintenance and timely overhaul. The reliable operating

capacitoy of the h~ydroeiectiic plants is reported to hP
 

approximately 400 MW.
 

Additionally, it should be noted that severe and
 
ex ended drought would substantially reduce INDE's
 
h'ova r n- n ¢ n rn t-; n _ n. - 1]- r , ,4nr-, - nr 4-:
 
;.j -1 -j-. - u- - #," - u I U J.i.l.,L" 0110J t W UJ. I C U m : U I d ...
 

... .....s a,,d lead¢ m,,nager,,e t progu rcanis, There are Currently no0 

(tV)LLL meanz, . UIIULU uLL/eient load management .such as 
special tariffs for interruptible service or seasonally 
d[fereltiated priing, which would encourage more efficient 
and productive use of energv 

UpnT th completion of PER H!I, RIDE will be 
p ro v id ing d i( recct- s a le s---- o v e.r 3....nn i d v u.a- ... c u st om e rs -... . .
 

wi I i I ro. at peak l oa .. U per.1i , a U| .
odsL W
 

less than 10% of the present maximum load and 5% of the
 
reported available capacity.
 

Since direct sales represent such a small portion 
of INDE's capacity; ift- would seem logical that it should 
CO!]Ccz trA r l fr n h inTr e n = r r ,,, 4 " ,,11 .- - - .... I... -, . .- . 11spSon...... bi lAt , t e rke n.. iie - ..tcnsferatdistribution ndsponsibiisto 

- ,-, 
for entitsesan 
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Distribution options include:
 

which has a history of good distriution
 

onnrations.
 

- Establishing Departmental Power Authorities to 
the
a ssuM e a r i b uti nnrensibiri t.xy i 

respe - Deptment.ve 


are providing reliable rural service in Costa
 
Rica and other part:s of the world.
 

An, ofp- -itbo onmbulior nrn n therm
c optitno of 

,.,-, , t "r-TDL'rnmn - r- nnr-pn i-rn f-r nn hit] 1I nntr r zinnln n1 )n rt 

thereby become i more efficient and productive utility. 
However, politicil realities at INDE and throughout the country 
have thus far not permitted success in any efforts at transfer 
of distribution resnonsibiirties. This situation is U-eyond .tI 

scope of this Project. *rne on-going Mission policy dialogue 
wf-h f-he (>, hnTwever. shonld continue to address the matter of 

decentralization of electric rower distribution in Guatemala.
 

are described in more detail in the Instituti-nal Analysis of
 
this project. Principal among these inadequacies are a
 
difficuit- financial situation with very heavy foreign debt,
 
aggravated by strong political pressure against raising tariffs.
 

INDE's original administrative structure was
 

designed as an engineering and implementing institution for the
 

suited for the efficient management of a distribution system. 
As a result, the distributiC)n, maintendU ad UHUi LLdJCI I 
activities of INDIE need to be improved. Productive uses of 
eIeCt r i CitY inil particularl are inadequately addressed by INDE. 

3. P_..1, Envirf nrt 

Any development program which has a direct impact
 
on disadvantaged groups is likely to have political

imliaios }Ru~l electrification s,=no exc=eption, and 

• - - IIC 

Guatemalan politicians will undoubtedly try to exert political
 

pre.re to havh th r contit- hnt communities included in PER 
II. he Mission mut~iiinszist- that- selection critepria based on 



economic factors,,.as described in the Detailed Project
 
Description section of this document, alone be used for PER III
 
community prioritization and selection.
 

The second important policy consideration is.-


INDE'S tariff structure, which is substantially below the cost
 
of-service. This subject--is analyzed-in- the-economic and.
 
financial analyses sections, ,but deserves mention here. The
 
Central Government for political reasons, has not'allowed INDE
 
to raise electrical tariffs to compensate for the substantial
 
increase in external debt service caused by the devaluation of
 
the Quetzal. Senior INDE officials consulted during the'PP
 
preparation did not foresee a tariff increase before the 1990
 
presidential elections. In lieu of a tariff increase, INDE has
 

* 	 been trying to increase revenues through an improvement in
 
collections and is also exploring other pcssibilities for,,
 
tariff increases such as small automatic increases, indexed to
 
other economic indicators. The Mission, through its on-going
 
policy dialogue with the GOG, should continue to emphasize f.%e
 
need for tariff reform, which is also being recommended by
 
other donors in the energy sector.
 

The third policy consideration is that of cost
 
recovery of some percentage (to be determined) of the
 
investment required to extend service to a community. INDE
 
currently favors requiring community co-payment of'installation
 
costs, and many communities accept this requirement..,
 
Supplementary charges to the monthly electric bill were
 
employed under PER II to recover internal wiring costs, and may
 
represent an appropriate and politically acceptable mechanism
 
to increase community co-participatior. in installation cost
 
recovery.
 

The fourth major policy consideration is INDE's
 
excessive labor force which aggravates the financial problem.
 
INDE currently has between 7,500-7,600 employees, most of them,
 
badly trained and poorly motivated. Of these, 3,500-4,000
 
employees are in excess of INDE's needs. The excess personnel
 
are 	a result of a large workforce which was employed for the
 
construction of Chixoy and other projects who shoud :have been
 
terminated when the projects were completed. Palitical
 
appointees in the last two years number a maximum of 100, and
 
INDE has been careful to select them so they can perform their
 
functions adequately'. Most of the excess personnel are
 
unskilled laborers working in rural areas; they are poorly
 
educated and would be very difficult to train for more
 
sophisticated jobs. According' to senior INDE officials,
 

http:factors,,.as


Serious: CULnsiu1drion is being given- to using these 3,500-4,000
 

employees in reforestation activities, badly needed in the
 

watersheds of major hydroelectric power plants.
 

Finallv TNDE's lihor uanion hs chievri 

considerable power at all levels of INDE operations in recent 
years. Indeed, the INDE labor union is amoig the most 

•r ..... . . . ,c . . .1.r - _ L -

operatiun. xamiplesUL he u iosiU power incluuu eudinq the 
effectiveness of! supervisory personnel, blocking the transfer 
of distribution areas to EE.SA, opposition to increased 
tiriffs, continuous #ressure for saliarv inrPases and 
opposition to efforts at streamlining INDE's large labor 
".r... ...I n niir.r i c. r -rn ... xY *-hp n e%- r , % i c- rvtutT - r -c pmr!pnoc c 

the scope of this Project, Mission policy dialogue should
 
encourage a more constructive approach to the GOG/INDE/union
relatj n i S S 10 -1r P"sLcI c"'p asd , It 

r) L e ~J~l- sIq lI1.-1] p" ' t-i. 
r..... e,.Li", 

I I L1 
eI.-Uve'U)ILIn 

Tr ining ad SAupporL Proj eeL T'hou d be coisuidere to encourage 
greater responsibility within the union itself. 

T") Othe r 1DoTnor As sitr-nce, 

Currently, A.I.D. is the only donor providing 
assistance to INDE for rural electrification. INDE is 

p 1 a t da. U IUL1So/nIt e it- i j a I UC-L1 ''3L . I 13) - L:ti L 1Ld II L d IIUIIIUUL 

of European governments for rural electrification in one or two 
Departments. INDE has expressed reservations with regard to 
the restrictions involved in this assistance which would 
probobih y imr:ose 1'uropeo1,n sztiAndr1;is1 incoripat-ib pewit-h the
 
currenf TiF system, .hieh is 
nrmari IV ba on rT.
standards. It is ur!ckeyiI : r-nsen n + c, n s ,....t,,- , 


The only other rural electrification project currently 

being implemented in Guatemala is a small World Bank-sponsored 
program iimitceu to ci.;traLution areas.iKLn;A 

E. .Tl- o n sh iLs _.A I D,__ Q i__y, _ ra t gy _nQt he__ r
 

A " T I -r" I c" - 4

priv he ML 5isio's FYR1989II.JV tionve Plain conain specificU
pr LV d t b UU L U L b . I llt LtU1 I 1llJ UUJ UU.LL I V U~b W11-1U1 d LtdUU t - f U 

v 
b 

this Project. These include s1upport for small enterprise 
development, cooperatives, agroindustries, and export 
promotion. Virtually any private sector activity in the rural 
-rea will1 require- an adeqa e supply of= electrical Pnert. v
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The 1986 CDSS emphasizes the need to increase the
 
participation of the rural poor in the benefits of economic
 
growth. This Project is specifically designed to improve the
 
rural sector's access to the benefits of past GOG investments
 
in the'electrical generation sector, and specifically addresses
 
productivity and income concerns through the development and
 
promotion.of~-productive.-.uses ..
of-electricity.._ The--PER---II-I.-

Project also follows CDSS recommendations through improving the
 
efficiency of existing country resource base utilization in
 
development activities. The pressing need for the expansion of
 
rural electrification was also given specific mention in the
 
Report of the National Bipartisan Commission on Central America
 
(NBCCA) as part of its recommendations on infrastructure and
 
housing projects.
 

Improvements planned under this Project in the
 
capacity of the electrical system respond directly to
 
constraints identified in the USAID/Guatemala 1988-1992
 
Agriculture Sector Development Strategy, which cites the lack*
 
of sufficient and reliable electrical power as a critical
 
barrier to rural industrial development and calls for
 
improvement of processing services and development of small
 
cottage industries.
 

Given the importance of electrification for the wide
 
range of USAID development projects in Guatemala, and the high
 
priority the GOG has assigned to rural electrification, this
 
Project will continue to support INDE's successful activities
 
in this area, providing essential foreign exchange for
 
commodity procurement, and will add an important component in
 
promoting productive uses. These activities will thus provide
 
necessary infrastructure improvements for rural development in
 
Guatemala, while improving the long-term viability of the power
 
sector's commitment to providing rural electrical service.
 

F. lRelationship to GOG Policy and Str:ateay
 

The Government of Guatemala has defined
 
electrification of rural areas as one of its most important
 
infrastructure investment priorities. The GOG has emphasized
 
the need to increase investment in rural infrastructure through
 
the concept of the "social debt", which it defines as the
 
investment needed in rural areas to promote their development
 
and to compensate for 'the lack of attention received from
 
previous governients. This commitment to the rural sector is
 
reflected in all government plans and is especially stressed in
 
the National Reorganization Plan published in 1987.
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projecs ha 

levels. In September 1986, President Cerezo sent a letter to
 
then A..D. Administrator M. Peter McPherson requestinq A.I.D.
 
financing for a third phase of the ongoing rural
 
electrification pIject. The letter identified rural
 
electrification as an important element for the development of
 

elctrificat+-ionn r mbeern exnpessed reeaedly atal 

Guatemala anN comnmitte~thp (MG>(to counterpairt funding for the 
projecrt 
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III. DETAILED PROJECT DESCRIPTION
 

A. Project Goal and Purpose
 

1. Project Goal
 

The goal of the PER III Project is to increase the
 
productivity, incomes and employment of the rural poor in
 
Guatemala.
 

2. Project Purpose
 

The Project purpose is to expand electrification
 
in rural areas where the introduction of electricity wifl
 
complement and maximize the productive potential of existing
 
infrastructure and resources.
 

The Project purpose will be accomplished through
 
the construction of sub-transmission and distribution lines and
 
household connections in rural villages, the up-grading of
 
transmission and transformation capacities at three selected
 
substations in the Western Highlands, and the pilot,provision
 
of credit, training and technical assistance to promote
 
productive uses of electricity in the Western Highlands of
 
Guatemala.
 

B. Project Strategy
 

Guatemala provides electrical service to a smaller
 
(25%) percentage of its overall population than any of the
 
Central American countries. Reflecting the traditional
 
imbalance in services provided to rural areas, only 7% of the
 
rural population has access to electrical power. The GOG
 
recognizes this situation and now places emphasis on rural
 
infrastructure investments, specifically including rural
 
electrification, as part of its overall development strategy.
 

In the past, limitations to generation of electrical
 
energy posed substantial constraints to improving electrical
 
service, The inauguration of the 300
0.coverage in the country. 

MW Chixoy'hydroelectric plant in 1985 virtually doubled
 

4 	generation capacity. Thus, the main constraint now lies in 
electric power distribution, especially in rural areas. The 
difficult financial situation of INDE requires that assistance 
be provided to promote rural electrification in general and 
productive uses of. electricity in particular. 

Improvements in the capacity of the electrical syst'em
 
under this Project respond directly to constraints identified
 
in the USAID/Guatemala 1988-1992 Agriculture Sector Development
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Strategy. Expansion of the electrical network in rural areas
 
will provide a valuable complement to other USAID 'and GOG
 
public and private sector development strategies by supporting
 
effor1)s in irrigation, health, export promotion and employment
 
gene ation. The importance of electrification for the wide
 
range of USAID and GOG development projects in Guatemala
 
provides the basis for continued support of INDE's successful
 

aciiisin this are'a,-and-increased emphasi-s-on-the 
promotion of productive uses of electricity. These activities
 
will provide necessary infrastructure improvements for rural
 
development in Guatemala, while strengthening the power
 
sector 1s commitment to providing rural electrical service.
 

The Project itself consists of two integrated
 
components: 1. Infrastructure Component which includes
 
construction of lines and electric installations, and
 
subtransmission and transformation improvements; and 2.
 
Productive Uses of Electricity Component. The first component,
 
to be implemented by the Rural Electrification Implementing
 
Unit of INDE, continues the highly successful activities
 
conducted under the terminating PER II Project and will also
 
undertake necessary electrical subtransmission and
 
transformation system upgrades in key Project areas where
 
additional growth potential for productive uses is high. The
 
second component charges a private voluntary organization with
 
training in pLoductive uses, the management of a credit fund
 
for electrical equipment and machinery purchase, and the
 
provision of technical assistance in the use of such
 
equipment. Additionally, this component will support the
 
institutionalization of productive uses within INDE. These
 
components in the aggregate will have substantial impact on the
 
achievement of the Project goal.
 

Policy and Institutional Issues
 

Several important policy and institutional issues that
 
could affect project implementation and sustainability were
 
identified during the Project Paper development. Some of these
 
issues can be addressed within the context of this project and
 
specific interventions will be programmed for this purpose.
 
The three main policy and institutional issues which will be
 
addressed under the project are the following:
 

1) 	Excessive centralization of rural electric systems
 
management.
 

INDE suffers from the excessive centralization
 
that characterizes all GOG organizations. Decentralization of
 
rural electric systems management would help improve service to
 
the rural consumer. However, decentralization is difficult and
 



pro t -eqULi-L1onstUDLE. uL--cals, IL was ayLeeu LhatL witLh 

the best way to initiate the pULUtSs wuuIu U LO icluUe LunUs
 
in PER !I! for the strengthening of a pilot INDE regional
 
office, through technical assistance and provision of basic
 
equipment to test the feasibility of decentralization. if this
 

other INDE regional offices.
 
4) lechnical selection oo L inlue
 

in the Project.
 

INDE has agreed that the selection of communities
 
to be included in PER III should be based on technical and not

politic-al criteria. A clear definition of the selection 

criteria will be included in the agreement, reserving approval
 

conltributionzs
3) .......UIIULnity .. " to-. finanice total systems.
 

INDE has agreed to the establishment of a policy
 
requiring financial contributions from the communities to be
 
included in PEP III. The rpt-is of collction mrhanisms anrd 
contribution percentage will have to be defined during the
 
f-irst se...... -t implemen... io n,but a .... 10%p-o jecni-, 

contribution will be required. ThIs contribution will be
 
collected with the monthly bill, and a downpayment will be

required to for-malize connection arrangements. 

Broader Policy issues
 

The broader policy issues which are subject of 
GOG-INDE neqotiations and GOG major policy decisions are beyond
 
the scope of this project. However, the Mission should use 
policy dialogue to address these broader m u  - issues with INDE and -the ./-I",t',UU . II]u -" tUhat t*hiS p1 " t . . w ill ' - - - -. - - 11 L- leverage= U--- wxII PLUV.LUt- LU - L11t-
Mission will f.acilitate the discussionsI and provide opportunity 

fol a continuous monitoring of progress in these areas. During 

the Proiect- Papr preoaration. policv issups were disrussed at 
length with senior INDE officials. Although no immediate 
solutions were proposed, it was evident that iNDE is well aware 

important broad policy issues that were identified, their
 
current status and possible solutions are the following:
 

1) INDE's financial situation and current tariff
 
s t-ric tu re-

In t-e ' 7 -h r r!, ,-( ,,m ,-, -cace . 
subsidy that it provided to INDE for the payment of its
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external debt. Under this subsidy INDE was permitted to obtain
 
foreign exchange from the Central Bank at a special 1:1 rate.
 
Currently, INDE is required to purchase foreign exchange at the
 
official 1:2.7 rate. However, the Central Government, for
 
political reasons, has not allowed INDE to raise electrical
 
tariffs to compensate for elimination of the subsidy. As a
 
result, although INDE's operational revenues exceed its
 
operational expenses; thi-soperational-profiiS-inot-sufficient
 
to cover the external debt service.
 

According to senior INDE officials, a 70-80% real
 
tariff increase is required to solve INDE's financial pro
blems. However, for political reasons, they do not foresee a
 
tariff increase beforp-the 1990 presidential elections. In
 
lieu of a tariff increase, INDE has been trying to increase
 
revenues through an improvement in collections. This effort
 
has been successful, and INDE has been able to increase
 
collections for residential consumption to 98% and to collect
 
Q30 million in electricity bills from EMPAGUA, the Guatemala
 
City water utility. INDE is also exploring other possibilities
 
for tariff increases such as small automatic increases, indexed
 
to other economic indicators. This would help avoid the kind
 
of public outcry that occurred in October 1987 when the GOG
 
attempted a massive (40%) increase in INDE tariffs.
 

In June 1988, INDE and the World Bank signed a
 
Loan Agreement for $70 million to finance the so-called Fifth
 
Energy Project which includes several distribution
 
improvements, feasibility studies and institutional
 
strengthening. The Agreement includes Conditions Precedent,
 
which require substantial improvements in INDE's financial
 
returns and a plan for increasing its ratio of electricity
 
consumers to employees. The senior INDE officials consulted
 
during Project Paper preparation, consider that this
 
conditionality, as currently stated will be difficult to meet.
 
INDE is trying to negotiate some flexibility with the World
 
Bank, such as viewing INDE's revenue situation as a whole and
 
not considering tariff increases and improved collections as
 
separate issues. Disbursement of funds from the World Bank
 
loan is essential for INDE's expansion plans and they will try
 
to reach an agreement with the Bank. that is politically
 
feasible.
 

In general terms, INDE plans to address its
 
financial problems in two stages: In the short term (next
 
three years), even with a possible tariff increase, INDE will
 
need subsidies from the Central Government to operate and to
 
initiate necessary investments in additional generation. A
 
commission including representatives from INDE, MINFIN,
 
SEGEPLAN and -the Central Bank has already been formed to
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negotiate this financial assistance in the'short term. The
 
commission is working on a plan (Plan de Saneamiento Financiero
 
del INDE), which will be formalized through an agreement to
 
provide financial assistance to INDE, and which will include
 
measures to improve the institution's financial, management and
 
labor problems. New members from key GOG offices and
 
Minitries have- been".added-to. INDE's Board of Directors to work
 
on the financial assistance plan and to help program necessary
 
institutional reforms. For the medium term, INDE believes that
 
a substantial tariff increase must be authorized by the Central
 
Government. Whatever government comes to power in 1991 will
 
have to increase the tariff or face very serious energy
 
shortages around 1993.
 

Although this is a major policy issue, outside the
 
scope of the PER III Project, Mission policy dialogue with the
 
GOG should be used to emphasize the need for more realistic
 
tariff rates, reinforcing other donors reconendations in this
 
aspect.
 

2. Size of INDE's workforce.
 

As requested in the Mission Executive Committee
 
Review of the Project Paper of January 13, 1989, the Project
 
Design Committee discussed with INDE senior management the
 
possibility of a commitment by INDE to freeze employee levels
 
at current levels. Although a hiring freeze is possible, INDE
 
considers that it would not really help to solve the problem of
 
excessive personnel, since the attrition rate is low, and it is
 
difficult to retrain these personnel for jobs which require
 
additional skills. As explained before, INDE is giving serious
 
consideration to using its 3,500-4,000 excess employees in
 
reforestation activities, badly needed in the watersheds of
 
major hydroelectric power plants. INDE has already initiated
 
contacts with DIGEBOS and the Ministry of Agriculture for this
 
purpose, and INDE's senior management is optimistic about the
 
possibility of overcoming union objections to this plan.
 

3) Other alternatives of generation.
 

It is important to note: that, according to senior
 
INDE officials, the GOG attitude towards cogeneration has
 
changed substantially and is now much more favorable than in
 
previous years. In the last six months INDE and the Ministry
 
of Energy and Mines (MEM) have taken important steps to
 
formalize cogeneration agreements with private sector
 
companies, particularly sugar mills. A commission has been
 
formed which is already discussing with the sugar mills/the
 
terms of a cogeneration agreement. As could be expected, the
 
private companies are seeking guarantees that INDE will buy
 



-26

their surplus energy at acceptable prices before making the
 
necessary investments in their plants. Cogeneration is not
 
prohibited by law, but INDE and MEM must approve any

cogeneration or private generation project.
 

C. 	End-of-Project Status
 

By the end of-the Project in__995,..INDE.,will have 
completed the constructiQn of lines andielectric installations
 
that will provide a distribution system'for supplying power and
 
energy to 65,000 new consumers in over 400 villages selected
 
for 	their high potential for productive uses development. The
 
construction activities undertaken by the Project will have
 
strengthened the on-going capability of INDE to conduct
 
efficient rural electrification activities in the future
 
through the institutionalization of appropriate construction
 
standards, community evaluation and selection, and improved

maintenance capabilities and practices. The design of the
 
distribution networks will provide for the future connection of
 
additional consumers and for increased consumption as
 
productive uses are developed.
 

Subtransmission and substation transformation
 
improvements in the Western Highlands region will permit the
 
connection of households planned under PER III as well as more
 
than 20,000 future consumers in three target areas.with high

productive uses potential. Improved reliability of service,
 
better voltage regulation, and reduced line losses will also
 
benefit both current and future users in the Western Highlands

regional system. These capacity and reliability improvements
 
are 	essential to productive use development.
 

Productive uses of electricity will be promoted in 90
 
communities of the Western Highlands through the training of
 
over 10,000 persons in electricity use, productive potential,

and credit. Productive uses will result from the provision of
 
2,500 fixed-asset loans and 1,100 working capital loans to
 
approximately 2,000 borrowers over the life of the Project.

The 	recycling of loan repayments will provide for a permanent

productive uses credit fund in the Western Highlands for small
 
entrepreneurs, artisans and other producers in rural 
areas.
 

D. 	Project Components
 

1. 	Infrastructure Component ($9,100,000)
 

--	 Construction of Lines and Electric 
Installations ($8,257,9471 
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Tel i aji hc,a c..e of te 

Project is the construction of new distribution facilities that
 
will provide electric service to 65,000 new consumers in rural
 
Guatemala. Approximately 80% of new connections will be in the
 
Western region of the country and 20% in the Eastern region.

The 6 5, 0 00 new:66-1 neto ns wi! ben d istz-r ibutf-e d a s tfollTOWs" 

25,000 nnnections to existing
 

distribution networks
 

15,000 connections to expanded
 

distribution networks in villages 
previous Iy ] ect ri fied 

25,000 connections in villages newly
 
r-- 1 f-C'f r f r l u~ n Arl Vi r.,D l4-l~c 4-

The new facilities will include 300 km of
 
primary disti-ibution lines, 1,200 kin of network lines (primary 

and secondary voltages); 1,857 transformer installations;

65,000 f:-irvice dropsq and rnet-er.; and ihc interior wiring for 

65,000 1iou:;es Connections will be made at the rate of 13,000
ye~avrt,: i-h o ectpe r ynar d,11,rinn 1 1- v of- P r n 

The sevc toh proie wil beoeo 

three- phase seivice, depending on the technical 
charact{eristics of the system, expected loads and number of 
consume,rs. 

Design and construction standards will be
uti ]izud that< ai e ;u table to the n characte(rist-i',l~]que of 

rural electric systems. The .(duction of INDE's investment per 
consumer is recognized as an impoitant factor in view of the 
low level of revenues to be generated in the early stages of 
development; thus low cost design and construction technologies 
are Lt raLLsI to L mp oUnieIJULIUL, 

b. Description _of_ Component Activities 

Several separate activities must be
 
properly planned, coordinated and executed in order to effect
 

nSp . n.... , p t, n 
5 - ' , f 5.... gn. 

,, I r i c'I oI If 1 45112..5 .5. 4- .4 Ltje J (455.j5 d5.)5J5 transferSAl~ 

con.LI1-.L u4I .L L1.1I IIJ UW 1LL0(.,LL1l...LUkt , and L11L I 

of responsibility to the Operations and Commercial departments
 
of INDE for ongoing customer services. 
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The mid-term evaluation of the PER II
 
Project estimated that approximately one-half of communities
 
acually electrified by the Project failed to fully meet formal
 
selection criteria. A recent analysis of PER II historical
 
billing data, moreover, reveals that a substantialg proportion
 
of communities have not developed loads reflecting productive
 
uses sufficient to justify investment costs. Other communities
 
have demonstratedverypositive patterns of growthin.energy
 
usage and economic productivity. It is clear that the overall
 
viability of rural electrification activities in Guatemala can
 
only be improved through a more rigorous site selection
 
methodology oriented towards economic factors. USAID should
 
also continue to review and approve final site selection.
 

The Demand Assessment I.odel (DAM)
 
developed by ROCAP/CARES will be adapted to Guatemala and used
 
as the principal community selection criteria for implementing
 
Project activities. Bilateral funding from the CARES Project
 
will support adaptation and preliminary application of the
 
model in FY89. The Project includes specific funds under the
 
technical assistance and training line item to assist in this
 
activity, and provides support for a productive uses specialist
 
within INDE for the institutionalization of productive uses and
 
the adaptation and application of the DAM for site selection.
 
An illustrative scope of work for this position is included in
 
Annex J. The adaption of the DAM model to Guatemala is
 
currently being developed by the CARES program and it is
 
expected that a complete methodology, ready to be field-tested
 
will be available in May 1989. Field-testing in cooperation

with INDE personnel will take place between May and June and
 
the DAM model, adapted to Guatemala and field-tested will be
 
ready for PER III activities in July 1989. The model provides
 
a series of steps to select and rank communities as follows:
 

Preliminary Screening: General geographic
 
and other golbal characteristics are used to perform an initial
 
screening, based upon donor, utility and GOG guidelines.
 

Cost Screening and Preliminary
 
Ranking: Screening and ranking of
 
communities, based upon preliminary
 
cost-per-user criteria defined by the
 
donor and the utility.
 

Benefit/Cost Considerations:
 
Financial Net Present Value (NPV)
 
calculation and ranking, based upon
 
field data, relating utility cost
 
(including any associated system
 
improvements necessary) and potential
 
benefit (sales).
 



Economic NPV may also be calculated if 
shadow price coefficients are 

benefits.
 

5ocio- e¢_Ronomic Adjustments: 
Socio-economic considerations, based 
upon field data, are considered in 
light of NPV indicators. Adjustments 
may hp marde hPor iinn pri-retm
gtl'jrloljnpc. Fnhl~chw~ hyp 4-- A .. 

- .ZS ' . J J. 

utility and the GOG.
 

of specific selection criteria at different levels,
part cula ly at th ..... level. T is featur
Preliminar ........ 
will be used to introduce complementarity with other Mission 
projects as one of the selection criteria for communities tn he 
included in PER Ill. The flexibility of the model will allow 
to chose which tVDpe of project wilI_ hp nnne'rtorort 
desirable to complement with the introduction of electricity. 

ecrical. ervice.hav been received by ,NDE the last ein thr years . Using the,,DAM., approximately 400 communities will be 
selected as tne best candidates for rural electrification,
 
within the context of the Project and its emphasis on
productiveUs. Use of the DAM, in fthp rnmrm nfty scroi.... 

Process will incorporate VER -i intormation and experience. In
addition. thp -qplprf-inn nrnr-o :, nnrl T)APA -,q. . .... _addi~on.-- leto roces-and DAN n1puts and paramteters

will henefit from recent knowledge r.a ing rural electl.city
 
usage patterns, and from current surveys and studies of
 
--- ,-economic. an other factors predimHuctive of Productive uses, 

Initial data collection in the field has
 
been provided in the past by the PER II Implementing Unit's
 
social promoters. Effective use of the DAM will depend upon

field informaion PER ITT social promoters will receive
 

pro-electricity organizations will form part of their
 

Will totrainne. The social wLU[ULeLbe exposed and art in 
coord
ion wih tile credit arid training activities of the PVOcharged with the productive tl:;eS romponn tn- A qoninr cnmnlnxii 

within the TmP empnti ng Ini t widl1 1) ,] nnt-r and td Pd to 

asist innl th adanan of, the, DAIn bcm rsosil o 



Design and construction of the
 
distribution infrastructure works will be coordinated by the
 
'LAImpementing UnLit. UnitL pe:_LS'0nne~1 will perfLUml L1Ie actual 

Divigwion. The Cohstruction Department of the Constuction 

Works Division will undertake actual construction of the
 
distribution networks. internal wiring is to be performed, as
 
under PER II, by special crews within the Implementing Unit.
 
Upon completion of all construction activities, the
 
responsibility for maintenance and billing is assumed by the
 

__ar~4n , I n , ,~, 4__-r- -r -in-r --n~ 
n.-)p eLra onLs.. an.ii . .. I U LU l .A. LOY IJ.JILU1JA. L,'LL± J." 

c. Implementation Plan 

Construction of lines and installation of
 
Peetrir equipment will require the roordinated efforts of 

USAID and INDE personne!_ Principal imn1rnentatinn 
respnnnsihli-ieq are aq Fnlloq: 

The INDE Rural Electric Implementing
 

5 cIULtIUh, IUIIULIUII, L[LkUL L'.V1UUU U 
applications, and design. USAID will 

review and approve the lists of
 
selected communities.
 

The INDE Planning and Design Division-

Tah1 en .. rric'nP i frr rl e.nn m]nin,.,{ 1l F) I nnncihlr Hin rr dT) m ~i cinn 

the adequacy of the power grid in the
 
target areas, recommending any
 
appropri-te changes, and checking the
 
design for each community to assure 
compatibility with overall system
 
expansion.
 

- ',. T. lrT7 r c-r.,P '.,n T r4 rn4- ,.T,1l 

construct the lines and install the 
equipment aUording to desig plans 
and will supervise and inspect all 
work to assure compliance with 
construction standards. USAID will 
supervise construction to assure 
quanlit o f workmanship, appropriate 

management of materials and compliance
 

USAID will prccure all materials,
 
except poles, to .pemitthe
 

construction work to proceed according
 
to schedule.
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The indeoendent cnn.ii1f-nn Pnnine~r-nn 
firm which will he contacted with 

counterpart funds will review all 
CdesiJ-gns fon-r co^-nforMaInce to Candardsst0 

and recommend desirable changes.
 
AULitional r-esn.,b.u..e. include
 
monLoring the progress of the Project
 

and the verification of the quantities
 
and quality of workmanship of all
 
const ruction

implementation plan. They will be 
responsible for the ongoing operation
and .mintenance of the systenis and for
the billing, collection and
 
maintenance of records related to
 
consumers, energy and revenues.
 

The capabilities of all participating INDE
 
units have been assessed in relation to Project requirements
 
and have been found adequate to achieve the target of 13,000
 
connections peL year. As recoimmended in other analyses,
 
technical assistance will be provided as required to strengthen
 

rul it
,.-L. r.c t LL Lo1te elUieCL rii a on program.
 

d. InIIPutsL Z 

Materials $6,131,650
 
Training and
 

Vehicles and tools 5670800
 
inflation 34_,973
 
Contingencies 971,524
 

TOTAL $8,257,947
 

Materials to be imported for the project
 
include approximately 5,400 km of primary and secondary
 
conductor; 1,960 km of service conductor; 1,857 distribution
 
transformers; and 65,000 meters and necessar hardware 
to framre
 
30,000 poles in a single-phase configuration. Training inputs
 
provided by the CARES Project will be supplemented to develop

and reprodcireo and rraintnanr manu1, nnrd dlc p aiIndesion 


safety program. To reinforce the capabilities of the
 
const +rii-f-, nn n 1.-. ; .nrnc nrA- - - ,-.A- lII , u,,it 44-0- s~ .-e 1L a -Amtn --

PER II Implementing Unit, 18 light, medium and heavy trucks, 10 
motorcycles an u u- olu 3 ilu-line trailes will be 
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instruments will ha
prnmired. A limited quantity of tools and 

on .s component -...

provided to the Ope-aioi

includes '240,000 for truining and technical assistance.
 

T-n-Iiicri in t- h i ]_ ne item arc TA 1 UL u UJn u, 

i'.A f a S ogram ($22, Iy000)nn - . 

($80,000); T
hiring of a Productive uses Advisor for 2 years 
l operation of a Oijlot

~ - U :ai 1 i - - . 0J-1 j shr F.4J arid a~t0J~ 31L ~- ~ks ~ .,~ j o lo~()f 

+ribuL - Cth1za1 eouivalent of
As, jh INL)Ewll con.. 

pon les, la.bhnr.1 . for loca .........- t of...1 .. . , . ....
-$ 1.. ...b-1 i L) 1 0 1 U Ud I )- ', tu ti-l i. 1 ~ L 

and supervision; required for the 
transportaltion, engineering 

f eectric on c)t7liner and tuiuinst1at1onconstruct 


e. L t :s 

lines arid electric
The construction of 

]at i o ns vi il1 vc)%ud= a d i s..t ..i .o....s y t e rn f o 

i n s t a l] 

power and energy to 6-,000 new,.: consumers in some 400 vi Ii:jips. 

km of disti i bution netwnk and 
The system will consist, of I, :00 

addi tioi to the 6,
o f Lr an is in (. ! < J1 t il300 km S-tu ri' :-; o In b - ih ,, 

000 ...........i
),!" ,..,iconnect Io('n s , t hu b<.<)C f I-(-1:1(,:..' 1 l f 

i oIs and foo I ........ .a.s.ed
te fui. -I-. . ..- 11 ,1-,.".,< ' d C~l-i .- - * .. .... ... ... ' - I , )o d ] 

cons.ImLp lull dciS i(.)0i,. ___ ,.. .. ... . . 

Stl[:tT"7__111 T'ri...icn_rnnjsfo rmation- l 


lmp rovernnlt.,t ( :, _ 

a. VQv i 

As indcl-cted earlier, approximately 80% of 

Westerthe new connections under PE' 111 wil1 be in the 
he in oirfd-iof ill the b 

Of o..n, hce-, i1ikclv h '': t[Region. More .... - 11,. -,,hube~lcnaqnne which 

Sa n aro ,-Q et/ I tenilE a ...... .... O ' 
L P1. ,, ... I.. . ..... 

z. 1.. ----

I I:TrI ducti)..... w 

areas are pre;sently f ll K
ident as an..ea -,h hij Y t L n ial r r 

The electrica l ,t( USin the.se 

loaded and iii ,;oh( ases oeload(ed. It will not beo e 
.
- h i.cr ,i- the- p...to con!ne(' C 1 1t00-101tui_.! conI W 


supply capability In these areas.
 

s stem ungraips orooosed fOe thisTheCo -[f C rhanges that will'ri0....- et s~ys:-rnmU-0111POIPet- i re -,1e 
consu,.--iv5, -..... eAre oftheCOvmipontenCl t osLI-C 

b. DQs rtioni (fCompo Actviie 

' I . . 

rIll ina ce. 'Il~oiecL-
The wIll o 



- 33 -

San 	M~rrcq" Constfruion of 1A krm ef 

3-phase, 34.5 kV subtransmission line
 
from the present San Marcos substation
 
to a new 1.5 MVA, 34.5/13.8 kV
 
substation near the town of San
 
Sebastian, San Marcos. (FX'$203,891,
 
LC'$136,399)
 

.H:U _P _teang~o construction of 18 km 
of 3-phas sub tlhransmissio n line fr-om 

the present Huehuetenango substation
 
to a new 1.5 MVA, 34.5/13.8 kV
 
0 L-O.I. L iLU I iLTCi LLi LUWJJ UL an 

Sebastian, Huehuetenango.
 
(FX'$209,1]96, LC'$155,641.)
 

Oiietza_]it enangn: Replacement of the 
existing 5 rIVA, 69/34.5 kV transformer
in the Ta Fsperanza cubc-taio-n i-4-h a 

new 	10-14 NVA, 69/34.5 kV
 
transforrier. (FX $103,712, LC'$10,222)
 

, 4 tj- l_! - IIk,-U. t I1 ) I _ t'I d 11 

The 	 Planning and Design Division of INDE 

will be respoosible for preparing the detailed design 
specifications for the propostrd improvements. USAID will 
procure tHi nmt 1'.; and eqn ipmerit (except for the poles)
undro-r t-ho d _ f(' nn- r-rii rornint- Y I ;n mt 1 r 4-n 4- a -,-,- ,, 
used tor <PR II. INDE's Construction Department will construct 
the lines and stii.stations and replace the overloaded 

review designs and specifications and provide appropriate 
assistance, promoting the simple designs and standirds that are 
moie suitable and economical for rural distribution substations. 

d. 	 I nptj. 

Inflation 35,839
 
Contingencies 89,415
 

T"IOITAL. 6A2705i 

The nrin-nnl jnnI#- n 4- 1L- c . - m 

improvement component will be the procurement of $516,799 of 
imported materials, including three substation transformers, 

Clt. substation structures,
t 	 .w.o e 158 km of primary
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conductor, crossarms and hardware to frame 384 poles in 3-phase
 
configuration. As counterpart, INDE will provide labor, poles,

transportation, and administrative and engineering support

equivalent to $299,501 in Project contributions.
 

e. Outputs
 

This component will increase system ' 
capac&ity to permit connections for PER III households and more 
than 20,000 future consumers in the three target areas. 
Improved reliability of service, better voltage regulation, and 
reduced line losses will also result for both current and 
future us(.rs of the system. In addition, the existing 5 MVA La 
Esperanza transformer, to be replaced by the Project, can be 
used-to relieve overloading of the Huehuetenango 69/34.5 kV 
substation. This will result in additional capacity and 
enhanced reliability for users served by this substation. 

-- Evaluations, Studies and Audits ($200,000) 

The infrastructure component also includes
 
a line item for evaluations studies and audits which will de
 
distributed as follows: Baseline study ($28,000); Mid-term
 
Evaluation ($25,000); Final Evaluation ($30,000); Audits
 
($90,000) which will be 3 biannual audits and have been
 
estimated to cost $30,000 each.
 

2. Productive Uses of Electricity ($900,000)
 

a. Overview
 

Rural electrification projects are frequently
 
characterized by low consumption rates which make them
 
difficult to justify from the utility's financial point of .
 
view. The tendency is caused by low consumer density and low
 
incomes among the rural population. At the same time, rural
 
consumers have constraints to use electricity more effectively

and in larger amounts. Culturally, or geographically isolated
 
rural consumers may be unaware of the possible advantages of
 
using electricity to improve or develop income , producing

activities. They may also lack access to credit, training and
 
technical assistance.
 

One way of overcoming the low consumption andK
 
inefficient use tendencies described above is to create
 
conditions leading to the productive uses of electricity in
 
rural areas. Productive uses are those which create new work
 
opportunities and/or result in reduced costs or increased
 



efficiency -i-n rural-enterprises, with the final result-of
 
increasing incomes for the new users. The utility will also be
benefitted by the increased consumption which will make t-he
 
ru ral infrastructure more prof 1 ahle-

The experience of rural electrification
 
pro.c't i other r- n-Y nn A +- -A PEDTpy--- - 4
) -

Guatemalan has demonstrated that productive uses wil rs 
spontaneously after a certain period of time. However this is 
a lengthy process and a much more positive and rapid economic 
impact can be achieved if productive uses are deliberately
promoted . 

This pilot component addresses the need to
 
promote and facilitate the productive use of electricity. It
 
is of paramount importance to INDE, that the financial return
 

L. .LuJL UIJu U J-.. L , .L onU -4IJJ kVV:U IJY LILk.LUCIZ IIIY ;UJ|bUJIlt-L 

usem te rilityab to pay fo i n asbyuse. zii component 

contributes to the Project goAl by providing otherwise
 
unavailable training and credit for productive U-SP to
inhabitant-s of coraratnitites e]urtrifi el under the PER TI and PE:R 

ITT Proji e-ts. and estahi ishps a nrmanent mechanism to extend 
these benefits beyond the PER III PACD. 

b. Thr , -- r d--4i r, ri r, F !1 

,r 2-.2, '__ _. k, .k ,: ' != L L. L LJ .,... 2 .~..k i L-1 I' I ::;[.[) , 

major areas: (1) training programs in productive uses, and (2)
 
establishment of a credit fund for the purchase of electrical
 
equJLp1m(tII Id cr and provision technical
Uachi(i l(21y, the of 

dasistance in its Use. Becaut:e !NDE cannot, by Guatemalan law,
 
engage in credit provision activit ies, alternative mechanisms
 
m1.st- heo Iiil h n rrdit
TScl ht +r) nd 
Sub- . Mpoent.. .. ill be implente. by one private voluntary 
organization, Acci6n Internacional (AITEC), in association with
 
a Guatemalan PVO (the Fundac i6 n_p;a uael Deesarrollo Inteqral de
 
rT'.U d S T WC Oi b) in theTcl-i _VU.JL),.'-'FUN-OuiiUO dse 
geocjd )lhical ade (Quetzalten'ngo) where the Proect w- ]
initialiv be implemented. 

The two sub-components will be presented to
 
the target population as an integrated package, increasing
 
awareness and orientation towards productive uses in general, 

equipment operation to encourage Individuals and small 
enterpIses to duvelop economically viable productive uses. 
institutionalization of a productive uses program within INDE
 
will] also be supported by the project. 
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Based upon socio-economic studies and surveys

performed by Stewart, Alvarez and Associates between November
 
,1987 and August 1988, this component will be limited to
 
primarily PER II and some PER III communities in the Western
 
Highlands. This area includes portions of the Departments of
 
Quetzaltenango, Totonicap~n, Solol6, Huehuetenango,

Chimaltenango, San Marcos and Quich6. Initially, the component

will1._concentrate 7i-nthe- first .three -,of,...these,.Departments,-- where..,
FUNDAP presently has a developed infrastructure established.
 
Later, the program will be expanded to include other
 
communities in the region which show a high potential for
 
productive uses.
 

i. Training for Productive Uses of Electricity
 

(-;The training component will be implemented

by AITEC through FUNDAP. Both are private voluntary

organizations with extensive experience in development projects

both internationally and in Guatemala. AITEC/FUNDAP are
 
currently implementing the credit and technical assistance
 
aspects of the Mission's Micro-enterprise Project in the
 
Western Highlands.
 

The Project will train over 10,000

individuals in productive activities which may use electricity
 
as their principal source of energy. An additional 1,000
 
persons will be trained in the use of activity-specific

electrical equipment and machinery, and in the availability and
 
use of credit to acquire such equipment.
 

General training will be directed towards
 
communities in the target area discussed above. 
The focus of
 
this training wil7 be on generic aspects of electricity,

including its use and importance; service characteristics and
 
safety aspects; specific productive applications appropriate to
 
the nature of the community; and on the availability of credit
 
and technical assistance for the purchase of
 
application-specific electrical equipment or machinery.
 

A mid-term evaluation-of the Project, to
 
be undertaken in 1991, will determine the impact of this
 
training on both general electrical usage and the development

of productive uses in rural areas. If the results of the
 
evaluation prove satisfactory, community-level training will be
 
incorporated into the new Consumer Services Department of the
 
Commercial Division of INDE, as a step towards the
 
institutionalization of all service-related activities.
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ii. 	Credit and__Ti hnical Assistan¢e for Small
 
Local Enterprises
 

Credit and technical assistance will also
 
hb prnvidap hy ATTE(C/PFUNDAP Tn~tlly, appomately 100
 
small enterprises already in operation and new businesses in
 
recently electrified communities will be targeted for
 
a-e-nti-on. redit- amounts w g--nraly b sal and
 
available for both equipment purchiase and limited working
 
capital, appropriate for the size and capacity of these small
 
enterprises. Credit and technical assitance will- e provided 
as a package in order to assure not- only that t-he hrrowe,r
acquires the appropriate PIPcrtricr;l P lryiinmerni- or 	 1-, 4

also to guarantee that full advantage is made of the
 

.a-- - - 4 	 , .1. 

The interest rates charged on loans by 
AITEC/FUNDAP will reflect market- rates charged in similar 

approval. The interest rate covers both administrative costs
 
and 	 the nrroviqinn oftehiaassan, and allows a 
mechanism for expansion of the credit fund over time. The
 

eqip.......and techica assistanceu will be approximately 20'-.

c. 	 Impvenent.ti.)n Pla~n 

AITEC/FUNDAP will have primary responsibility
 
for implpmentat-io~j of the prcjuctive usecs component. Social1
promoters from the PER III Implementing Unit will receive basic 
training in productive uses and the FUNDAP credit/technical 
a ..t nC, mechanism from a proUUc-financed productive uses. 
expert in order to asure proUr coordination and promotional 
act-viLies by both institutions. A'TI'7 will monitor and 
oversee FUNDAP's field activities, and will fulfill financial 

backstopping for FUNDAP.
 

- FormalizaioUn of the USAID/
ITEC AuJL--e -jnt: May 1989 

-	 USAID review and approval 

of AITEC/FUNDAP Agreement,
 

credit management: 	 June 1989
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Formalizatinn of the AITEC/

FUTNDAP Anr~rn -~m~ June 1non 

Initial disbursement to
 
AITEC: August 1989
 

Procurement and start-up
 
processes: July-August
 

Initiation of credit and
 

TA activities: October 1989
 

d. Inputs
 

Summary Cp B e
 

Training and technical assistance $170,778
 
Credit funds 403,889
Credit management 272,924
 
Inflation 20,000

Contingencies 32,409
 

TOTAL $900,000
 

Funds programmed for training will be used
 
primarily during the first five calendar years of 
the Project,
 
and concentrated during the third through fifth year.
 

Technical assistance will be linked to credit
 

uses of electricity training, it will be provided during all
 
six years of the Project. The expected yearly costs of the
 
technical assistance will not be uniform, since credit will
 
gradually grow tUVwdL a peak in the third, fourth and fifth 
years, levelling off in the final year of the Project.
 

In tprms of hz finds avai labl for t... 

approximately $378,460 will be used for fixed-asset purchase

loans and $67,810 will be reserved for related working capital
 

..... The exece rotation of funds over t1e life of the 
Project is three times for fixed-asset loans and eight times 
for associated working capital loans. The f403,889 crdii 1ine 
will act as seed money, with funds from loan repayments used to 
replenish the credit line and recycled for the same purpose
 
indefinite y
 

The Project budget includes under the
 
Infrastructure Component $80,000 for a productive uses
 
specialist within INDE to assist in Lhe adaptation of the CARES
 
Demand Assessment Model to Guatemala and to train Produicitivp
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institutionalizaclon of a productive uses orientation in INDE's
 
rural electrification programs. An illustrative scope of work
 
for the productive uses specialist is included in Annex J,
 
"1-1-:1- C£x.lll I L J. 

e. Outputs
 

The- following results are expected from the
 

productive uses component based on the planned level of inputs:
 

'j e 3 e 9T. n ii 1-.L.1 -DUJ 1-1 1LLU.G c L-a-n uc Au 

communities during the first year, '12
 
during the second, 20 durinq the third and
 
27 per year in years four and five, for a
 
total of 90 communities.
 

- Technical a ifn-np far nvpr 9,0n 
hrrrrw Pr A- 7-Lnr mn e- y"FI Toh'h II .! 

be provided during the first two years, 
40% over the following two years, and 50%
 
during tUhe final two years of the Project. 

- Given an expected average fixed-asset loan 
amount off les.,s than $520 and working 

capital loans of $185, the credit line
 
will oroviIe ovor 800 fiixn-asst and 1 
working capital loans with the initial 
$403,889fudbuetd Bad 

ow a - o., 4-. a .I -, 
' 

4P 2 ,. 3 
L L . L .4, J V 

loans will bu: pr-ovided during the life of 
the Project. 

- TI,! recovery on loans nrovid thrnnh -h;! 
credit sub-component will, by the end of 
1993, generate sufficient funds to recycle 
them ind(ofinitely, thus providing a
 
permanent. pro(ductive uses financing
 
alternative for small entrepreneurs,
 
artisans no otheL producers in the rural
Western lfighlands region of Guat~emnaa 

Ih fui d:_ I(:,)I-ine fro. -b e ma ae dove y on ob 

FUNDAP. 

The Dleman Assessment iel Will Lie
a-dapted for (IM(and forecast and site 
selection and the institutionalization of
 
a prind).-iie uses orientation in INDEinitiated]. 
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IV. COST ESTIMATE AND FINANCIAL PLAN
 

A. Cost Estimate
 

The total estimated cost of the PER III Project is
 
$25,261,317, of which $10,000,000 will be provided in A.I.D.
 
grant funds. INDE and the GOG will provide the local currency
 
equivalent of $15,061,317 in counterpart funds and a PVO will
 

.-provide--a $200-,000-counterpart-contri.bution-. -The project
 
consists of: (1) infrastructure component covering
 
construction and suppgrt equipment with an estimated cost of
 
$24,161,317 and (2) productive uses of electricity component

including credit, training, and technical assistance with an
 
estimated cost of $1,100,000. The infrastructure component

includes $200,000 in AID grant funds for evaluations, studies
 
and audits.
 

The construction program will provide 65,000 new rural,
 
connections as well as subtransmission and transformation
 
improvements. The cost estimates assume the following
 
distribution of new connections:
 

Newly electrified areas 25,000

Extensions of distribution networks 15,000
 
Connections to existing networks 25,000
 

Based on this distribution of connections, the
 
following component requirements are estimated:
 

Primary line 300 km
 
Network 1,200 km
 
Poles 30,000
 
Transformers 1,857
 
Services and meters 65,000
 
Interior wiring 65,000
 

The total estimated construction costs for lines,
 
networks and household connections is $10,015,750 ($6,131,650
 
from A.I.D. and 3,884,100 from GOG/INDE counterpart) for
 
materials and $8,854,656 in GOG/INDE counterpart equivalent for
 
labor, supervision and overhead. A.I.D. funds will provide the
 
foreign exchange needed for subtransmission and transformation
 
equipment, estimated at $516,799. GOG/INDE counterpart

equivalent to $258,456 will be provided for associated
 
substation construction costs.
 

An estimated $567,800 in A.I.D. funds will be used to
 
finance support equipment for the Project, including vehicles,
 
tools, and other equipment. The cost estimate for support
 
equipment is based on the current costs of the following
 
materials:
 

I'o
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Heavy dut truck 
 -%BT 

___uCIn,__S_ 

Pickup truck - 4WD 4
Service- pic kup trucks - 4WD
 

Pickup trucks (medium) 3
 
Pole trailers in
 
Hot line fraiipr - comni0fF-a 
A-frame truck 
 3 
Tools aots
instruments 
 5 lots
 
SOLUfy onu JJU LLdr1-1g 1 lot 

I~otorycles10 
Details suonorting i-hp r"nf- Pqf-jmif- s fF,,- -- s,,,, -^ 

and Support equlimnt are containedl in Annex K. 

Inflation allowances are based on 
a five percent
annual rate for aill mateC-rianls, exc.luding poles .. whc.are I'

produced locally. This rate of inflation approximates the
 
current CNP price deflator in 'the United States. 
 imported
construct. materials were assumed to be purchased during thefirst three years of the Project at the following rates: 

Year ] (1989-1990) 40%
Year 2 (1990-1991) 30%
 
Year 3 (1991-1992) 30%
 

Advance purchase of materials is considered desirable 
in order to 
replenish inventories and avoid installation
 
bottleneckl, and to minimize costsalso the associated with
inflation. Support equipment will 
be purchased entirely in the 
LrsL year. Local costs are programmed in equal amounts over

the six-year period, based on a constant rate of new 

three percent -- in U.S. dollars-- and assumes little inflationother than thz-1t- , ,.,4wi-h g rasocia-r- t change 

Contigencies were calculated as approximately
fourteen percent of 
total costs for construction materials and
 
sUpup IL -11 11C-1 'L. 

The costs associated with training and technical
 
assistance were estimated as 
$240,000.
 

The credit fund is intended to establish a pilot
program for funding productive uses of electricity. The 
$43,89 bugeted for 
this purpose will be disbursed in the
 
initial year of the Project. 
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The line item for evaluations, studies, and audits is
 
budgeted for bi-annual Project audits, a mid-term and a final
 
evaluation. A baseline study, and a management audit of INDE's
 
Comme.CIl ILJUCdLILIUI L WIII dILU U LIIdned unler this line 
item. lte costs are baseu on e xperience in the PER II program
and estimates by local auditors. 

Inflation estimates for t-raining, credit management,
 
and evaluations is based on U.S. dollar inflation of five
 
nprront- nor ,,P;ir F)o f- i zc ci i nnr)r f- ; n r f- Ii p ,. -- 1- 4 ~ 
these elements are presented in Annex L. 

B. Finan cia IaP] ,n 

A.!-!). will finance all] imported constructio7)n 

materials, support equipmenf- -echnicl assistance an 
training, and evaluation, studies, and audits at an estimated 
COStf orf ItQ9, 10 , n,0 . Th e ........ . of ....... temaJl/ I will 
provide the local cuirrency equivalent of: $15,06i,317 for the 
cost of poles, labor, engineeiing, supervision and 
administration to complete cons;truction, 

A.I.D. will provide $300,000 to cover the costs of a 
program for orounerfivye of hic-hth o:r: e] n-rir-ty, inclrdetraining, tech1-nical a ss ac., n rd t 

The PVO which will receive the $900,000 Grant for the 
productive uses of electricity component will provide an 
in-kind contribution in technical assistance and credit 
management personnel for credit management with an estimated 
cost of $200,000.
 

The A.I.D. contribution for the infrastructure
 

1. All of the foreign exchange costs of off-shore
 
procurement of equipment and materials required 
for the construction of the subtransmission and 
distribution syst(m and related maintenance and 
service equipment ($7,216,249)_
 

2. Tochnical a ($144,0).it-c ndnfacnn 
3* rnnf- n qi Yt- k, n nrl i viFI n .4 rn 47 -:. ,- (tI A A') -7 CZ \ 

ri .UI- LnL; bU-LO IUtJUILUU LU [LUU LU bJ t idi 

studies, bi-annual audits, t mid-term evaluation, 
and a Lfi evaltuation ($200,000). 
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The 	A.I.D. contribution for the productive uses of
 
% s projected.... ... component 	 as follows: 

1. All training and technical assistance costs
.($170,778).
 

2. 	All of the costs associated with credit fund
 
management and initial capital for the fund itself
($676,813).
 

n ing..
. . .. • nd,-, i , ..,lation,-,act'o. of $5 ,409. 

The Government of Guatemala/INDE counterpart
 
contribution is projected as follows:
 

1T All of thbudet crrency ot, sunsayacost
estmatan-anc pn ims r t t c t i 	 of
 

($1 2,997,242).
 

2 .	 " o ti g e r and f ation facto r s ($ z 064 075) . 

Thi 
 counterpart funding includes the contribution of
 
n ru a conm ........
nie T... i c! co t ib t o canno b.e:.

estimated with any precision at thiis point; however, based on

experience under PER II, communities can be expected to
contribute roughly $2,000,000 equivalent in cash contributions 
to be collected by INDE.I 

The detailed budget for the Project, summary cost 
e ,,maltan disbursement schedul, and cosino-,e ,,inanial plan, 

or Project ouutputs are shown in the following tables: 
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DETAILED BUDGET FOR FER III
 
1NFRAST;UFTURE COMPONENT 

(;US
DO3LLARS)
 

YEAR! 
 YEAR 2 
 EAR I AR4 I 
------------- ------------ II i 0 /lII1i Total I AID 1is .CE otal I AID 6/INDE Total I AID 0 fIND: Total I
I Line Item I 
 II
 

- S-- --------------------------------------------------

I Construction Costs 

I 
Ptisary Line 
 1 Z6 0-0 2 0, 420,7V.) 102,060 2 4,70 35,760 102,060 234,700 38b,760 I 0 .84, 700 214,700 1Di tr i ut zn Networ k 9 '5 C I t:,aC 2,355,920 b 7,240 1,4CQ C0 2,126,840 1 67,240 1,43.,600

T trns iIrwr 3 12 o 


2, 126,840 1 0 1, 37,6W0 1,439,6000 3 4,260 250 . '5 0 ;50,695 1 2 0,6 5 0 ) 50,69. I 0 0 0 1Service,;" Meters 
 650J 0O 54, 167 704, 167 14-7,c". 4,167 541,667 1 487,500 54,167 541,667 I 0 54,167 54, 167 1rnte,'-r diring '6 90,34.4!. 0 506,242 312,000 0,242 402,24 312,000 90,242 402,242 1 0 90,242 90,242 1Se'ta i si-niTra slormatIonl 5516 79 2,456 77!, -f 1 ) 0 0 0 0 l 0 0 0Ccsitn; E6:nrr I 0 63,6,7 6: 66 0 !.667 61,667 1 0 61,667 61,667 1 C 61,667 61,667 1En;ir e pt. ng nd A a mist at ion 1 0 I 9 3, 7 . 192., j.1 1. 5:, 1 0 1P2, 75 - 192,751 I 0 92,751 12,751 

I SU TOT L 12, 69 , 2 5.83 5,351,041 I1,B39,495 2,123,126 3, ?2, 621 1,839,495 , 123,126 3,962,621 1 012 23,126 2, 12,1 I 

es,i::1I~, Ecu"I,eC1 aro ,gent 
I
 

Construction Dept I 13B,5 0 131,500 I 
I Operation!; Dept. 1 346,3 0 346,300 1
I CC,.aei.:Cal ept. 1 47,0 0 47,000, 
 II lIpleserting Unit 1 3 0 3b,000, I 

I SUBTOTAL 1 567,8 0 567,800 0 0 ) 1 0 0 1 0 iD 0 I
II
 

' 
40,l 0 0 40,000 I 15,0'00 0 5,000 1 30,000 

1 Evaluations, Studies an Audits
ITechnical Ass)istanre/Tra mng 1 12D C'0 120, 00 9 30,000 I 35,0110 0 35,00 I1 60,000 0O, I~O00 c00 I , 15.000 1 I",),0o 1) 1 ,00n0 

nfn~l ~ Iiti on71,44 2F6-'3 1 95, 725 127,22 215,021 1 94,225 196,87 291,056 I 2,5 ,0 26,471 26B,971
 

1 cntnoenczes 5113 9,07 632,998 1 264,200 105.156 3 0,1.16 260,060 106,156 366,216 I 7,0 0 1 6, I5 4 113, 156 

O
I TOTAL 4 , . 1 2,5 2,0 ,96,150I 2,274,420 2,35 ,50 4.6 3,00 1 2.23.70 ;,26,153 4,64,933 1 5, 10 24 5,753 2,155,253 I 

.------------------------------.-------------------------------
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ETAILED t' F0R PER III
 

I AR 5 T AII ;TL 
-I --------- .... .... -- .
 .. ....... ....- ----
. II...................... ----------- II 

ID K, I,1NE Total I ;: E !NE IotaI i A!D GOP! NDE TotalI I
Line It a II I1
 

I 
 I II
 

1o ttru:ion Costs i II 
I 
 I
I II 

Priaary Line 0 B4,730 224,733 C 27-,31 24,700 1 34 .200 1,79,200 2.043,400 II
Di)strbution Se work 
 I 0 , 39,600 1,43?,00 1 0 43?,600 I, 39,600 II 2,27C,900 8,6";7,600 10,5178,400 II 
IFra-sIorAuis 0 0 0 0 0 0 II 3!.650 0 E135.650 II
Serv S Fete s I 0 54.167 54,167 0 W4,167 54,167 II 1,62- 000 325,000 1,r50,000 I1
I't.r ing I 0 90,242 90,242 1 0 9, '42 9c,242 II ,C3" " 41,4 O ,8.,40 II 
L'-'ranso;isscn Transformat ionl 0 0 0 0 0 0 II 5I;,79 2S3,4C6 775,255 IN 
ConsuIting Engi eering 1 0 61,667 61,667 1 0 61. i7 61,667 II 0 370,C;,0 170,000 IIi
IE-:~'. an0 Ad'nist-ation! 0 02,75 l102.75 3 i25 2,751 ' I ", 50,336 II
 

1 UBTTL 1 0 2 3,126 2,123,126 1 0 123,126 2, 27,126 II 6,641,449 12,997,212 19,645,661 III III
 

Ve :es. Tc,!us,
and E-j;:ent 

II
 

II II
 
Constr.ction De t II 13 ,500 132.500 II

(lerationsI Dept, 
 I 34 ,300 146,300 II 
[Lctfer ial Oept II 4 000 47,000 II
IIa)ement.nig un t II 3,000 36,000 1I
•m II 
 I
 

I UPTOTAL 1 0 0 01 0 0 0 l 567,900 0 567,800 11
I 
 II 

IEvi uation, Studies and Audits i 0,000 0 0,oo0 1 50,000 0 50,000 II 20 ,000 0 200,000 IIITe 6nmcal Assistance Training 5,000 0 15,030 I 15.OO 0 15,O0 IN 24 0,CO 0 240,000 II
I In lation 1 2,250 313.159 340,409 I 3,250 411,997 15,247 Ii 382,812 1,414,244 1,797,057 II 

I I iI
 
I co ltingincies 1 6,00 06,156 112,1155 I 9,459 106,156 15,615 I 1,06 ,938 649,861 1,710,799 II 
IIII 

I I III 
ITO L 1 3,550 1, 67,441 2.6 0,991 I 7?,709 .641,279 2, 13,988 11 9,100,000 15,061,317 24,16l,317 II 

----------- 1------I--- -
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DETAILED, EUET FOR PER III 
PEOUCTIVE USES OF EL.E:TRICr:TYC.'P.mtNTS 

(US C: ,LAS) 

2YEAR1 '0E-A2E YEA I 
-------------- -I---------------------------------R--------------

Sine - ------ tea ---re --- I ITa ------------------------ AID----- P V 0 Tt iI I,,I A41D P V 0 Total I AID P V 0 Total 

I Trafling, Tn ic~~aIASsoitanc 

Ore it II 

I Crec i Fulnd 
I Manqmrent Cost 

I 
I 

I 'I ,19 

71,11 
37, 63 

40,000 

0 
0 

50,51I 

71,211 
37, 33 

1 
1 

19,815 

77,778I 
48,623 

40,000
1,75, 

0 
) 

Bi ll 

I 

77,778 
,6233 

35,222 

115,000 
59,152 

40,000 

0 
0 

70 
2112 

115,000 
59,152 

1 49, '00 

1 106, 67 
IS4, 52 

0 000 

0 
0 

v, 1000 1 

106,667 I 
64,652 I 

I 1UTOAI l08, 74 0 108,474 1 126,40: 0 12,401 I 74,152 0 174, 152 I 171, 19 0 1712,;19 1 

I In!lati 

Contlgn3c8 

- ----
I Total 

I Total 

I 

I 

--------.-I . 
I 

I 

2 C6 

4I4 85 

. 

126 094 

0 

0 

. 

40,000 

2,706 

4,365 1 

. . -- -

166,0.4 

,,606 0 ,606 1 4,606 

7,464 0 ,464 I 7,464 

. . . ..---------------------------------- -- I--------------

!59.I OC0 19 26 1 21,444 

3 

0 

40.000 

4,606 1 4,23 

7,464 1 6,891 

. I---------

261,444 I 231,463 

0 4,253 1 

0 6,89 II 

--...--.-- I
I 

4 ,000 271,463 I 
-222:::::: 0 

i I YEAR 5 YEAR6 I TOTAL II 

I Ail 

Lint Ile I 
S------ ----------------------I Trai ngl e hnicil osastance I 55,2 2 

I Cretd t 

-rCd t Fund I 33,3 3 
"a.a e ,ntico s 1 1 63, 4 

S55OTL I 96,4 

I In l tion I 3,2 9 

Ocr'tnoer I 4,2 

- --------------

P V C 

40,000 

0 
0 

IIt 

D 
III 

0 

0 
IIt 

--- -----------------------------
Total 1 ID i P V 0 

II 

96,22
II 

II.II 

33,'333 
63,134 I11 

96,467 

3,829 1 
II 

6,205 I 

a 

---------------

I A11)0 

I 170,7-1 

Ii 

II 03,889 
)72,924 

I 16,213 

I 

1 20,000 

II 32,409 

P VO 

200,000 

0 
0 

0 

0 

0 

0 

--- I 
Total It 

370,778 II 

I 
II 

403,889 II 
272,924 11 

II 
6a,813 II 

II 
II 

2o,30 II 
II 

72,409 II 
II 

- - - ---------------------..-.-.. ------ -------------

ITtal I 62, 3 0,00 202,723 0 0 0 1 o3,0 1200(TD 10oo00 II 
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SUMMARY PROJECT BUDGET 

DescriptiQ_n 	 USAID 


i. 	 infrastructure
 

-Materials for lines,
 

networks, internal
 
wiring 6,131 

Subtasni o and 

t 1ar, fo I.mat ioII ,naterials5 

and eCIuipment 517 

Tahnrin 

Vehicles Tools and
 
'- 1- t '-	 .JUJ-

Consulting Engineering
 
Services 


Engineering and 
Administration 


Training and Technical 
U 	 C 240____-

SUB-TOTAL 	 7,456 


2. 	 ProductJiyie Uses of 

Electri city Copo nen t
 

Credit 	 404 

' , L 	 J... L. t.'UiU J .,C- I I IL L., 13i 

Training and Technical

As s ist al iT 	 7 

SUB-TOTAL 	 848 


im_ a 	 200c5_u 

4. 	Inflation 403 


5. 	 qnt _ng ent ia. 

TO0TA L I n 

Zj\ 33 3,Ju 

($000/'s) 

QG/INDE PVO TOTAL 

3,884 10,015 

131 

7,455 7, 

648 

- ~o 

370 370 

1,157 1,157 

--

12,997 

240 

20.4-1 

--

-

1,414 

-_ 

-

2 Q 

200 

-

n 

404 

13 

1 

1,048 

200 

1,817 



------------------- 
---------

--------------------

SU MA:Y CSIT EETIMATE ;ND FINANCIAL P N--INFRASTRU TURE COMPONENT 
(L[SCOLLA 

I GofE/INDE TO AL IISUE LC FX LC I FX LC II 

I Const Uctol Costs II 

riaary Line 34( .200 1I 1.708.200 1 340,200 1 .708,100 II's1ribution Net w k 1 2.29( 800 1 700... 6 I 2.290,800 ,6:;7600 Iransformers I .'. 65I 0 o1,153 0 11
ervi es & Mete's 1 1.62' ,00 1 5, 000 1165,000 1 325,000 11
nterior Wiring 1 1,04 .000 1 1 541.450 1,040,000 1 541.450 1'Iubtransess on Tr ns or 12ton I 51 ',9799 1 1 456 516,799 25.2 45& II 
onsul'in Enzi ee-in 1 0 771,,0o 1 0 1 370 000 I 

I nriS.,11 ard A inist-at on 1 0 I .5.C1C I 56'-.", 1 1 

I SUTOTAL I 6,64E,449 1 I 1I1257.~
6,648.449 11"%9?7 212 11 
III
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C. Methods of Implementation and Financing
 

The AID funding for the Infrastructure Component will
 
be used to finance construction materials and equipment,
 
vehicles, tools, technical assistance, training,'studies,
 
evaluations and audits. For the Productive Uses Component, AID
 
will provide funding for trainingi, technical assistance, credit
 

mnagement costs and the cr-ed'it- fund.. 

All the procurement of AID-financed construction
 
materials, equipment, vehicles and tools will be carried out as
 
a direct AID procu'rement, in order to ensure the timely
 
availability of the required commodities. During the PER II
 
project, the Mission successfully carried out several large
 
procurements, which resulted in substantial savings for the
 
project. These AID direct procurements of imported commodities
 
require the use of Direct Letters of Commitment since this i
 
the method most widely accepted by foreign suppliers. The use
 
of Bank Letters of Commitment will be avoided as much as
 
possible given the lengthy and cumbersome process required for
 
their issuance. The AID Project Officer'will authorize
 
payments for the procured commodities based on INDE's receiving
 
reports, supplier's shipping documents and direct inspection of
 
the delivered commodities.
 

Most of the training and technical assistance under
 
the infrastructure component, as well as required studies
 
audits and evaluations will also becontracted directly by AID.
 

The funds for the credit program, credit management
 
costs, training and TA for productive uses will be managed
 
through a Cooperative Agreement with a US PVO which in turn
 
will sign a subagreement with an indigenous PVO. It is
 
expected that the usual method of financing for the Productive
 
Uses Component will be Direct Reimbursement to the selected
 
PVO. Since the PVO has limited resources,, it is expected that
 
periodic advances will be required to finance the credit fund
 
and the credit management. Both the US and the indigenous PVO
 
which have been proposed for implementation of the Productive
 
Uses Component have ongoing projects with USAID Guatemala so no
 
major deviations are expected from the usual contracting,
 
advance and reimbursement procedures.
 

The methods of implementation and financing and the
 
approximate amounts which will be managed through each method \'
 

are summarized in the chart below.
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METHODS OF IMPLEMENTATION AND FINANCING
 

Approximate

Metho0d of Am.....
 

Method of implementation Financing 
 (S $ QQj
 

materials, equipment, tools
Ant2 rl n4 " rlyn.I., 
andvehcle AIDL
-DirectD o.'.'
-Met Direct T./Como 7,216 

Training and technical 
assistance - Direct ATI)
 
Procurement 
 Direct Pay 240 

Credi t Fund - T1/T,. . ] . 

PVC) 
 burseniert to PVO 404 

Credit.. ,- US.u..uus/ Advance/Rpim-
PVO 
 bursement to 1JVO 273 

Training and TA for Productive Advance/Reim-

Uses - US/Indiannis/PVO to PO 171
 

Evaluations, studies and audits 
-
Diet
PouemnI 
 Drc Pdy 200
 

Tnfla-tin -a nting"n..e. 1-QA 

Total Project 
 10,000
 



V. IMPLEMENTATIN PLAN 

A. Almini strative_&Ar rangements 

i. I AL_._R e_HRDn s i i iies 

Within USAID, the Project will be managed by an 
Engineering Officer with extensive consulting experience in
 
electrification, who also srv-d as Project Manager for DP !I
 
in its final two years. Implementation support will be
 
provided by an FSN project development officer.
 

Provject
Th USAI L anager J wi.J.1ll have ovtal 

monitoring responsibility for the infrastructure component.
 
sitan(e the

will be managed by an FSN proiect development officrr, USAID 
.A.Ile creulu nd clnlIL d iti L dlC components of Project 

will have final approval authority for electrification site
selection. which wil hep rnnduc-t1 irr-nrriinntO t-e nean
 
Assessment Model, which is described in Section III.D.l.
 

Because of cumbersome and lengthy GOG procurement

procedures, USAID will continue to provide-direct procurement
 

invuved in LUU proposed Project will be similar. 

USAID will also contr rt t-he necessazn ry ui,cstudies and ovai]in-ions forr the~PinoJect. 

2. GOG/IND Responsibilities 

7The IND"ID)TE Rural ElUcricImplementing Unit will he 
responsible for community selection, promotion, customer
 
service applications, and design. The TNDF PInninnn nr JsDin
 
Division will be responsible for determining the adequacy of 
the power grid in the target areas, and assuring compatibility 
with overall system exrpansion planning. 

The INDE C,)nstruction Department will construct 
lines, networks and substation improvements and will supervise 
and inspect all work to assure! compliance with construction
 
standards.
 

!NDE will procure the services ot a consulting
e n g in e e r i n g f i rm ., un d ef r a hno l c o un tr y, c o n t a t wh i ch w..il l 
review all designs for conformance to standards and recommend
 

.h
ng
n n ao q i s n r o i r T 11 r vn 11 1 .y1 1 AJ, I A L:;U L I g -L L Wi LlIII 

aso monitor progress of the Project and verify all 
constr,,...,,,,,-,.Uuction o to ] .t b complete'L d.ll quali ty or,*,-,.L as tu quantitiesc z LU|[ UU and' the 
workmanship. 
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Finally, INDE's Operations and Commercial
 
Divisions will be responsible for the ongoing operation and
 
maintenance of the system, and for the billing, collection and
 
maintenance of records related to consumers, energy and
 
revenues. The Consumer Services Department of the Commercial
 
Division will eventually become responsible for incorporating.
 
the productive uses promotion activities as part of normal INDE
 
operations.
 

3. PVO Responsibilities
 

A Cooperative Agreement for the productive uses
 
component of this Project will be signed between A.I.D. and
 
Acci6n/AITEC, a U.S.-based PVO. Acci6n/AITEC will sign a
 
sub-agreement for field implementation of the productive uses
 
component with FUNDAP, a local PVO with extensive experience in
 
the Project's main target area in the Western Highlands.
 

The competitive process for the execution of a
 
Cooperative Agreement with ACCION/AITEC will be waived based on
 
"exclusive or predominant capability, based on experience,
 
specialized facilities or technical competence (Handbook 13,
 
Chapter 2, Section 3B)". The predominant capability of
 
ACCION/AITEC-FUNDAP has been established through studies and a
 
detailed analysis described in Annex L. The possibility o.f
 
executing a Cooperative Agreement with ACCION/AITEC waiving
 
competition has already been consulted with the Regional Legal
 
Advisor. A Cooperative Agreement will be used in this case in
 
view of the closer monitoring that the Mission wants for this
 
pilot component.
 

Acci6n/AITEC will transfer funds to FUNDAP and
 
will supervise the field execution of the community training,
 
loan granting and technical assistance programs. Acci6n/AITEC
 
will provide FUNDAP with necessary technical assistance so that
 
it may carry out these programs efficiently, including
 
assistance in areas such as:
 

- Budgeting, accounting and internal control 
- Identification of potential credit recipients 
- Generation of strategies and action plans 
- Promotion of services 
- Collections on outstanding loans 
- Technology transfer 
- On-going education for employees 

Acci6n/AITEC will submit quarterly reports to
 
USAID detailing the activities conducted with and by FUNDAP,
 
including detailed accounting, budget execution, and Project
 
progress reports.
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FUNDAP will execute the community training and
 
credit and technical assistance programs, directly or through
 
sub-contracting arrangements. FUNDAP will be limited in its
 
use of Project funds for purposes specified in the
 
USAID-Acci6n/AITEC Cooperative Agreement. FUNDAP will receive
 
periodic disbursements from Acci6n/AITEC and provide quarterly
 
reports- describing componento4implementation,-.includingthe . 

following information:
 

- Summary financial statements
 
- Budgetary execution
 
- Loan portfolio status reports
 
- Planned vs Actual activities (communities
 

visited, loans approved and disbursed,
 
technical assistance visits, etc.)
 

FUNDAP will contract the services of an outside.
 

auditing firm to conduct yearly internal auditing.
 

B. Monitorinq Plan
 

Monthly progress reports will be produced by INDE's
 
Implementing Unit and by the consulting engineering firm. The
 
USAID Project Manager will receive and review these reports,
 
and supplement this information with periodic field visits to
 
the Project 6zeas and constant communication with the
 
Implementing Unit offices in Guatemala City. The Project
 
Manager will report Project progress to Mission management
 
through bi-weekly Project implementation reviews and
 
semi-annual reports and reviews.
 

AITEC/FUNDAP will also produce detailed quarterly
 
financial and progress reports. The internal Mission review
 
process and general monitoring procedures will be the same as
 
outlined above.
 

C. Procurement
 

1. Commodities
 

The timely availability of materials and equipment
 
was a major obstacle in the early stages of PER II Project
 
implementation. INDE's procurement procedure of some 13
 
separate steps required as long as 18 months to buy and receive
 
materials. Consequently, to move the Project forward, a
 
procedure Lor direct USAID procurement was instituted and the
 
time span for receiving materials and equipment was reduced to
 
6-8 months. This procurement procedure likewise significantly
 
reduced procurement costs and assured better control over
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shipment and delivery to designated warehouses and storage
 
yards.
 

It is vitally important that the momentum of PER
 
II be maintained, and that the procedures contributi.ng to the
 
successful achievement of PER II goais,be continued. The USAID
 
direct procure~pent program should therefore be continued under
 
PER III, to ensure continuity in the implementation process.
 

It is recognized that this solution does not
 
-provide a long-term answer to INDE's procurement problems.
 
Earlier evaluations and audits have taken note of the
 
complicated and lengthy process within INDE for purchasi.ng
 
materials and equipment. Training in administrative and
 
management practices is included in the CARES program, and will
 
address materials management, procurement, warehousing and
 
inventory control procedures. It is recommended that the
 
appropriate INDE personnel be designated to participate in such
 
training.
 

2. Technical Assistan¢_
 

The Engineering (Annex K) and Institutional (Annex
 
J) Analyses indicate that most of INDE's technical assistance
 
and training needs-can be met by the CARES program. Three
 
specific needs were identified which require technical
 
assistance beyond the scope of the CARES program, and have been
 
budgeted for in the PER III Project. These three areas of
 
assistance are:
 

a. Publications
 

Three volumes of reference manuals will be
 
published and distributed so that all construction crews, all
 
design technicians and all operations supervisors will possess
 
a reference manual relevant to their functions. The $38,000
 
program will be implemented in the first year of the Project.
 

b. Safety and Job Training
 

A basic safety program, including a safety
 
procedures manual, will be developed and integrated into INDE's
 
construction and operations departments. This program will
 
cost $22,000 and be implemented in the first year of the
 
Project.
 

c. Adaptation of the CARES DAM to Guatemala
 

CARES will provide assistance in the
 
procurement of qualified consultants for the adaptation of the
 

http:purchasi.ng
http:contributi.ng
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general Demand Assessment Model to Guatemala. Funds have also
been reserved for the contracting of a productive uses..
 
. .. .. . . . ......
snec aIi st-ntwork in.. the.... PER.... TII.- - ... - 11 UA.11 u*U L.L i 

specialist will collaborate in the adaptation of the DAM to 
........ a.&.will act 

- Tm"1 Unt.-_-Th is 

....... sliio 
 IND 

promte.te.inti.uio.a. 


betwe nj and FUNDAP to
 
productive uses
component of this Project within INDE. 
 The adaptation onfth
 

UAZ. . . LLL.t.L1i1gJ UL the productive uses nPr- l1 st ,,, t 
be conducted during the first months of Project implementation.
 

E. ImplementainJj$ h_d( 

It is anticipated that the necessary approvals and the
 
fulfi]Impnt- nf -- cnn-ractuail U'J L.L-L it= UU M yagreements wi'l be c iLU eU byby Ma 
1989. 

The implementation schedule will be:
 

- L'Fomalization of USAID-GOG-INFDE'
 
Agreement 
 August 89
 

- Formalization of USAID/AITEC 
Agreement 7u.... 89 

SADanprnvar-,l of A. /TT-1 TrA 

Anrinment, includingleg1 ,, 


as--"--0':ce L anagemnt~iiiI August 89 

- FrmlG1izion oL ATTEC/FULNuA
Agreement 
 September 89 

Fulfillment of CP'.q hy TNn 4-- obe on 

- Completion of co-financing study 

by INDE November 
Initi-al di'sbursement to0 A,lTEC November 89 

- .... .. ... . .teh.... orde for 40% 
of commodities and all vehicles,
 
t ool s adn Uquipment November 89 

Community selection commences November 89 

- Productive uses start-up processes 
and program initiation December 89
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,-.C L.....-tUII CLLd1. assistance 
for Publications and Safety

Program 


First shipment of commodities
 
(40%) and all vehicles, tools
 
and equipment 


............
,-'v, -, 

- Purchase reseeue-od..,., 1 0 1 -:, 2£tj Luu-,, - - u t e t o r 

additional 30% of commodities 

Second shipmcnt of commdities 

First Piuoject Audlit 

Midterm evaluation 


Purchase orders executed for
 
final 30% of commodities 


- Final shipment of commoditips 


Second Project audit 


Construction Comple e 


Final Project audit ana evaluation 


PACD 


Dec. 89/Jan.90
 

May 90
 

June 90
 

Ocoe 9 

May 91 

Octbe 91. 

May 92
 

June 92
 

Octobe 92
 

August 93
 

April 95
 

May/Aug. 95
 

August 99
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VI. SUMMARY OF PROJECT ANALYSES
 

A. Technical Analysis
 

1. Engineering
 

The long-range national plan for the power sector
 
includes a commitment by.the Government of Guatemala to
 
electrify rural communities. INDE proposes to add some 40,000
 
new electric consumers nationwide each year over the next ten
 
years, contributing to the expected 6.5% annual growth in
 
electric power and energy. Included in this growth projection
 
are the 65,000 rural consumers to be added under PER III. The
 
GOG recognizes that a healthy, productive rural economy will
 
contribute to the overall wellbeing of the country. Although

rural electrification alone cannot assure that this goal will
 
be met, reliable, affordable electric energy is considered to
 
be a necessary prerequisite.
 

INDE has bulk power supply capability exceeding
 
the present 375 MW demand an~d is planning, with donor
 
assistance, periodic additions of generation and high voltage

grid components to stay ahead of increasing power and energy

needs.
 

Even though the basic high voltage grid is in
 
place, PER III will require subtransmission and transformation
 
additions ($516,799 in offshore procurement) in the Western
 
Highlands where new consumers and productive uses are to be
 
concentrated under the Project. The remainder of the offshore
 
procurement budget will be used to construct 300 km of primary

lines and 1,200 km of network lines, install 1,857
 
transformers, connect 65,000 service'loops and meters,' and
 
install interior wiring in 65,000 fiouses.
 

The design of the PER III distribution facilities
 
will be in compliance with recently revised construction
 
standards for rural electrification. The unique
 
characteristics of;rural systems, utilizing single phase

configurations, will provide adequate capacity and reliability
 
at minimum cost.
 

Implementation of the Project will be accomplished
 
by existing institutions engaged in PER II:
 

- Promotion and design by the INDE rural 
electric Implementing Unit. 



Coordination and integration of the designed
 
systems into the grid hv TNDF Planning and
 
Design Division.
 

- Procurement o f c o Aodities ('ex C eept4- -V'A -pols 


Construction and installation of lines.

equipment arid subtransmissioZP.Ln and 

transformation by the INDE Construction
 
Department-


Engineering oversight, inspection and
 
t AA9 A A j I U-' e A. V U L ,UAZLA UJ.L I.AILy f. i r m 

Interior wiring and meter installation by the
 
INDE rural electric implementing Unit.
 

- Connection, energization and continuing
responsibility for operations and maintenance
 

by the INDE Operations Department.
 

- Meter reading, billing, collecting and consumer 
accounting by the Commercial Division. 

Coordinated efforts by participating INDE units
 
are achievinq successful completion of PER II and thcse same
 
implementation arrangements will effectively accomplish the PER
 

IIprogram-


Technical assistance and additional vehicles,

1
tOO equi .....pm n pro... ide fu t e -s...imp ov ..
be A tok. .. . m^
 

design and increase construction productivity and maintenance
 
capability. These continuing efforts will result in more
 
reliabeadLU UeLLtL construtLU-" UistrLUUEion systems at a lower


inetment per COZIsu1121. 

in view of the productive uses focus of PER III,

there will hi- A ennr rt-PH PfFrf- -c- imnrnv nngngpe rr nn 
andl preventi ve mFnenaoncne programs. Assurin Fh,
 

uninterrupted flow of electricity and providing
 

customer-oriented services are essential to productive users..
 

, CLUUU LIV V 

The productive uses component of the PER III 
Project includes the transfer of tochnoongy and t-hp proviion 
of _re it_ $-i-pr TNF n 1r Thp pliminif-pc c nrlFni 
fm.. lendng imne. A 1987 stuld performed for. Unstituto
from lending money. A 1987 stuidy performed for USAID by
 

http:subtransmissioZP.Ln
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Molina, Woolford and Associates attempted to identify the 
potential institutions to carry out this component. The
 
overwheiming rlcnn1ii.inn w thnt whnf seemed ft be heIObvius 
choice due to its existing rural infrastructure, BANDESA, is
too ra ingfi-in n -- ++ rr r "rr " - O_7 ol g - -- - 1 .e AIU L tU--Li y -1 

its outstanding loans. Molina, Woolford and Associates
 
r cummIcnkdku,:u 4 impm±entai - butai a P V this LuHiponent, its choice 
was an institution with no previous credit or training 
e xJt. L I t li C 

USAID contacted two PVO's with credit and training
 
expo-r 5enrc in -hir nongraphical] iren of i nt restr c f, th Western4 
lighl andf of Guatemala, and the subsequent analysis of these 

rin c f- in$- ir rn Arr< An/)\T9qir n T-n ,- --4--i 4A-
It &LI I U u U-J 41 LjJoCl a :1Desar e 1.10 1ntrig ra 1 do Programas Socio-econ6micos (FUNDAP), 

component. AITEC will manage project under this component and 
supervise FUNDAP's operations; the Fundarion wi1- execute 
community training and the prnvisinn of rredit and technical 

Thapoucieise omoenailncaten.uy
 

1989, with proj ect. Funding of $900,000 through 1993. Th 
annual dis;burseiment of funds will range from $126,084 in 1989 
to $182,723 in 1993. These funds will benefit between 30 and100 Co111nIu11iLle -i1 (Jel.n21al tLLainin.g, and over 2,000 individuals 
and cooperative organizations in credit and t-echnica1 

assistance over a four-five year period. 

Interest rates charged on the credit component 

exceed inflation to avoid decipitalizing the lender. InGu t ma a- there art! vef .... n fol Lte rural........ ............ t 


poor. The USAIID-funded urban micio-enterprise project 
currently buinq imp]eremented by FUIDAP chargns 25 nper month, 
Wict, although law in comparison to rates charged by
individIii ienliors ln the-f rpn nn z-deeme-.....d high fr- the 

purpose of this Project. Bank market rates (16 to 17%), on the 
othert. han lo du ote L, r is of eal 

..... . t li U ,1k. dI U LIUI II LU LoL unui ln.. y LL L I.- I L 
technic(a assistance with credit. Therefore, the effective 
rate toeLUlb cLharud fo0 UcUit has been preliminarily set at 20k 
per year. 

The funds recovered on loan payments will be 
reinvested frl -h-- m ,,n ,o n Fh ._ n~ -. 

co ll ec t i n s an d int-er est, it i s e xp ec t-ed: th at t he credi t 
sub-component will not require additional USAID assistance 
after 1993.
 

http:omoenailncaten.uy
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!ND's Rua JtrLificat£in (C,,ULZ ently known as
Eleci UitI 


ImplnLing Unit) is 

ue~drtment and has responsibility for selecting communities to 
be electrified; promoting the Pror; ny obtaning signed 
applications for service; designing the rinir1rr nhucilr-n1 

tilePE iII situated in the Construction 

facil it ies fonr ~ on inpn b h iT ie r- n ,ir.'n+ .... ... 

wiring the premises and installing the meter after construction
 
is mffn 1g=-c, 

The Unit has developed a methodology which is working
wellau an be acleve t he targets or PR i .e.,-ill dble to !II, 

13,000 connections per year over the last five years of tie
 
Project. The methodology is outlined hbeow:
 

- A community e]ect.Lification committee submits an 
nnnl - r-n'f- nn For s-,,rv,•r,ra 

- Social workers vis;it the community to determine 
the demgUpLdhkics, e.g. coniunity infrastructure,

Potential connections, distance from existing
 

facilities, etc.
 

which determines the community ranking.
 

- If the community qualifies, the unit coordinates 
with the Planning Department to determine whether 
sufficient system capacity is available to serve 

the community.
 

- Promotors then visit the community to explain the 
program in detail and obtain applications for
 
servi ce.
 

0 u=L,.L .1 C. . .L L I- I=1m . : .-1 1 L. L.. U I I CIb,L UU L L 1 1 zU , L I I t 
- When sufficientfapplicationstae obtineio the 

design the electrical facilities.
 

After Hn desinn is completed,] it+ m,,is he approved

by INDE's Design Department and the Consulting
 
Engineering firm.
 

- Tedsin i ten forwarded t.o tChe ConstC.ructionl 
. i. L, IUA... for CUI1 rLL l ULo LtLULon. UIl 

material comes from Unit's five regional
 
warehouses.
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During construction, the work in progress is 
regularly checked hy t-he Constilf-ing Engineer w.ho
submi ts. periodic reports toc the Unit and AID. 

Upon completion of construction, the Unit's
 
Construction section (installers) install the
 
inside wiring and the meters.
 

The completed facilities are then turned over ton the-
Operations Division for energization, operations and 
maint nce. At n . h P-F -_ in f hi nn f,,

responsibility for the connected customers. 

PER II has focused on 1-4n 90,000 new.onnec 

consumers. 

UL. U.
PTD

I l WIl add another 65,000 consumers a
cau ULUU re, A.VL I U.J U11£ mbLS ~UoOf [ for 
a

totaof155,00,more than doubling the numbr f eti
 
con:;uiners INDE served prior to PER II. The additional
 
facilities to be operated and maintained, and the meter
 
reading, billing and collecting for 55.000 more consumers,
 
represent a significant increase in work load.
 

INDE has demonstrated the ability to make connections 
at aceple I ratel p *i p 1 ,q 4 1, - 'a 'e ovep 

construction, with inadequate attention to management, 
opera .. and nt . proble t d system.ri on.s nnance of u... t-Lbution 

The operation of INDE's generation and transmission
sYSteI .s satisfactory, but the distribution manaement

operations and maintenance of the system is not sufficiently
reliable(, and(I m -st ) r i nnprn)vprl, ,-- , 1 ^h- T) TTTr ll I- -, 

uses Porlce ila iun ce stonl by t.....biit o 
eleCric service and by the kind of Customer services provided 
JJ/ LI: k+U~iiLii~L .: j1 (IJ, LIMUlt2lLt Division of INDE. 

Adequate voltane levels: and depenrablr 9il-hour S-,,rve
 
are essential if people are to be persuaded to invest in
 
enn i nine nt an d i nj 1.'f f 0 r-i- h ~ ,YYr ,, r . ---- -I--4 I 

energy. After the lines are built and the connections are
 

good electric service and responsive customer services.
 

Additionally, a better method must he pesablished to 
facilitate the connection of additional u stomrs aftr nitia! 
connections in a community have been made. This process at 
present is excessively burdens;ome and discouraging to 
prospective consuImer,. IN1's Ioc-l oi: ... should theces have 

deal. more directly with people requesting service. A simpler
 
process would save time for INDE personnel as well as the 
CutlS.O1e I . 
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Mi cc in ~nI - x,r A; ~1 rsviip c1r,ho l 1 - used 4to-n - 4. 

need for acceptance by INDE management of the following
 

operations:
 

The need for, and the commitment to, good quality
 
electric service.
 

Decentralization of rural electric system
 

Establishmfent of accepted standards of performiance
 
for maintenance, operations and custor servic....
 

Provision of orntaton and training related t
 
rurl l nCtir *s-Ir nrillc-. n~ system a~nagemernt.n -

I~ L. A I L J Y k t.jLJ1J I" C L tL ; L.AL I-JCh0(AI t-

implementing the program.
 

INDE should divide the Operations Division into two
 
Departments: Transmission and Substations, and Distribution.
 
The Distribution Department would he respnn.l]hn for onorntions
 
and maintenance from the substations up to and including the
 
consumer's meter. wehicies and equipment are inadequate for
 

Consequently, at least $300,000 of the $567,800 programmed for
 
ru 4, 4'L 1.,i 1U 4 U4- - -Cons.,l t 4L--On.. 1 1/,L V.O 4li I Q r IU-/1-~ -* 

U LJU UL11 ze LU s-rL%JAJ Wi.L u - U or UJ LkLUiIL 
operations.
 

Another required step in the institutionalization of
 
productive uses is the expansion of the Implementing Unit's

Prompt ion Section and the tra ining of Proroters to he 
Productive Uses Advi sors The: Pd , t TUses Advisor may. b 
transferred to . ........ InDepIrtmnt thet-he • c,v;ccs p• i n 

,M.,,,.. .. ivisionV1f wh n t t D.
 

l.51 . tI- ) 2Ut. (IC L.).r.e L 11UI- V1 U10 1:; IIeU L L I.IIIp L ( iliY V.2 . I Ln , 

rieiu service< to be theatn_n.......euuimprovuuny n
 

already-approved Consumer Services Department to handle the
 
increased needs of consumers. Meter reading, billing and

collecting services should also be improved., and the proc durps 
for ohtainino new connect-inns aft-er the orininal farilit-io.q are
 
energized should be simplified.
 

INDE should also ensure maximum participation in the
 
Participant Training Programs offered by CARES as well as in
 
training opportunitiOs offered by this Project.
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The above institutional improvements do not
 
necessitate additional personnel; rather, present personnel 
can
 
be reassigned and retained for new duties and responsibilities
 
to improve the organizational effectiveness and efficiency of
 
INDE. Also, the improvements are not essential for the
 
construction of facilities under PER III, they are necessary to
 
ensure the on-going success of the productive uses component of
 

Finally, INDE should move to comply with the covenant 
to decentralize distribution contained in the World Bank loanagreemaent An example of one methodology to accomplish thisi~s
 

described in detail in Annex J. The PER Ill Project will
 
cont-ri hht to prumof~(te dece'rnt-raiztio~~n providi1ng~ to~V$t100,00 


finance equipment and technical assistance to strengthen and
 
operate a p ilo- dnt'rn-ra l.in TMTI' Regna4 l Office
 

it is important to note that well-managed and operated
rural electrification distribution systems invariably attract
 
other donors. Such follow-on or ;adl-on fndiHnn for rural
 
electrification programs from other donors has occurred in
 
Bangladesh, India, Indonesia, Pakistan and the Philippines. 

C. SociaI Analysis 

"'fhds Project will primarily b2 carried out in the 
Western Highlands of Guatemala, and the principle beneficiaries 
will be the Mayan population. An advantage of this focus is 
the strong atta:imrnt of Mayan groups to their traditional 
towns. Members of these groups tend to look for 

inp oo p u g a t tes ot.-. -U1 I in tihatt wirllti v far IL.lU.£ llow~ 

homes a., a hac of operations. This has important implications 
for any productive uses program in rural electrification, since 
the target population will realize that such programns will 
allow them to i Lprove their productive economic position 
without the need for migration. 

Native handicraft ability presents an opportunity for 
artisans to diverify production in response to new market 
demands. Hlandicrafkt competitive on the market today are notlimited to the traduitional blouses. and other clot~hing items,1. -

f "ombut rath~er dying, and other input_1.11 1 V.....items' wwithi design, materials, 
from in~dividuals w-ithi accessq to thie deman ds ,of today's 
international marknt. "'his market orientation may men 
adapting to new macitinery and techniques, including those using 

not averse to modifying their traditional crafts and techniques. 
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The overall social impact of the Project will be
 
positive, particularly because of the productive uses
 
component, due to three key elements:
 

- The Project will be carried outin areas where the
 
population seeks economically viable,
 
.income-enhancing activities in their-traditional
 
homelands.
 

- The Project will provide information on the types 
of activities which the beneficiary population can 
either begin or upgrade to improve their economic 
position. 

- The Project will provide the essential credit to 
permit the acquisition of the electric machinery 
needed for productive use of electricity. 

The number of individuals who will benefit directly
 
from the education aspect of the productive uses component is
 
initially over 6,300 --100 persons in each of 63
 
communities--and by the end of the Project this number will
 
reach 10,000. These individuals will learn about productive
 
uses, the types of electric machinery available, the economic
 
advantages of electricity, and the credit and training packages
 
offered as part of this component.
 

The number of direct 'beneficiariesof the credit and
 
training component is calculated at 1,260 owner-operators of
 
small industries, or 20 beneficiaries in each of 63
 
communities. In addition, an average of 1.5 groups per
 
community will be included among the beneficiaries.
 
Estimating the number of members in these groups at an average

of 20, the total number of group beneficiaries will be 1,890.
 
Together, the individual and group direct beneficiaries total
 
3,150 persons.
 

With respect to electrification beneficiaries,
 
electrical connections will be provided to 65,600 rural homes
 
in 400 communities, so that some 325,000 rural inhabitants will
 
be directly benefitted by the introduction of electricity.
 

Indirect benefits of this Project will also result
 
because increased income in an electrified community means
 
increased purchasing power in market towns where the direct
 
beneficiaries buy products. In other cases, the market town
 
functions as a center for piecework, such as in the case of San
 
Antonio Sija, where much of the population sews together
 
clothes farmed out td them by an entrepreneur in San Francisco
 
El Alto. The Project should thus also increase the incomes of
 
market town entrepreneurs who work with the people in such
 
communities.
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T'he importance of women in supplementing the rural
 
domestic household economy is well-known, as the widespread
 
textile and sewing skills of rural women in Guatemala
 
demonstrate. Anipotn source_ of income for women in the
 
Highlands comes from craft production, especially textiles.
 
The productive uses component must exploit these skills for the
 
benefit of the target groups. The productive uses component of
 
PER III has built-in flexibility to direct resources to rural
 
women to enhance their productivity and economic benefit.
 

Although microenterprise surveys have indicated that
 
women prodominate in urban commercial microenterprises, this
 
conclusion might not be applicable to the PER III Productive
 
Uses Component target group. The Productive Uses Component,;1
 
will include gender data among the information to be collected
 
for the selection of credit recipients. If the data show a
 
lack of women participation in the credit and training program,
 
specific actions will be taken to increase women participation.
 

The Project, as designed, is oriented toward extensive
 
community participation. Communities will participate in the
 
educational campaign on the productive uses of electricity.
 
Following the educational sessions, beneficiary participation
 
depends on the desire of individuals and groups to participate
 
in the credit and technical training aspect of the component.
 
Of particular importance is the fact that the beneficiaries are
 
not limited to the productive uses defined by the implementing
 
agencies, but are free to suggest other uses that occur to them.
 

D. 	Financial Analysis
 

Financial analysis of the PER III project was
 
conducted for two purposes:
 

- To determine the financial feasibility of the 
rural electrification program 

-	 To determine the financial position of the 
executing agency --the National Electrification
 
Institute (INDE)-- in order to evaluate its
 
ability to maintain and support Project
 
investments and to continue rural electrification
 
programs after the current program ends.
 

1. 	PrOjgLAnalvsis
 

The Projectanalysis consists pKaiarily of
 
internal rate of return calculations that evaluate the
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(j• 	 financial costs and benefits of the program from INDE's
 
viewpoint.
 

Since the price of electricity to the consumer is
 
a key variable, three different electrical tariff scenarios
 
were considered for the analysis: (a) No change in tariffs for
 
th et-0yas 	 b 20% tariff.,,increase,.,in -the -thi-rd year of.
the project with no further increases, (c) A 40% tariff
 
increase in the third year of the project with no further
 
increases. The final analysis was developed for the third
 
scenario. The assumption of a 40% tariff increase in the third
 
year of the project (approximately mid- 1992) was carefully
 
analyzed and discussed at length with senior INDE offici.als.
 
Although it still is a conservative assumption, it is
 
considered politically feasible and consistent with other
 
donors' recommendations.
 

Likewise, three different community contribution
 
schemes were considered for the analysis: (a) Ten percent
 
initial payment and twenty percent payment over five years, (b)
 
Ten percent initial payment and forty percent payment over five
 
years, (c) Ten percent initial payment and ninety percent
 
payment over five years. It is considered that the maximum
 
average contribution that beneficiary communities will be able
 
to provide is 30% and therefore, the final analysis is based on
 
cofinancing scheme (a) above.
 

INDE operates a mixed thermal-hydroelectric
 
generating system. In order to reduce fuel costs, as much
 
demand as possible is met with hydroelectric generation. The
 
marginal cost of electrical energy delivered to rural consumers
 
was determined through a study conducted by NRECA under the
 
CARES project. The study determined that no thermal-based
 
generation is needed to supply electricity to new rural
 
consumers during 7 months of the year (June-December) or 58.3%
 
of the time. Using this assumption to calculate generation
 
costs, adding costs of generation, transmission and substation
 
capacity and 16.4 percent of transmission losses, the studyi
 
arrived to 0.0989 Q/kWh as the total cost of marginal energy
 
for rural consumers. Monthly billing;costs are estimated at
 
Q1.00.
 

At these costs, the revenue received from
 
virtually any rural consumer will be larger than the cost of
 
providing service. Therefore,, the revenues obtained from
 
additional'sales derived from project-financed connections will
 
exceed the costs,of generating and transmitting electricity.
 
As a result, additional sales will provide a financial
 
contribution towards recovering the costs of program
 
investments. However, at current tariff levels, and assuming a
 
40% tariff increase in
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the third year of the project, this financial contribution w ill1 
not be sufficient to totally offset the cost of the initial
 

investment for the connections with the assumptions used for
 
the analysis. Based on these assumptions, a 40% tariff
 
4. . -. - -n 4 , ViI ;4 -r r ,,n r f f- h c nr r t-ij- - Il- n - , MMI I 

approximately --$9.7 million. The derivation of this result is
 

shown in detail in Annex H-5.
 

This rslt- implies trHal- implompnt-at-ion nf the 
-z n F r A q f-'r irI- i ro rnmnnnonn w I I rpnr, r fn n n l 

C,- V e H Nf n nn rr, n -rn4-r I 4q ?Q , 0(0 "n n c Art vn n t-h1n- A T n 1r A 

provide $9,000,000 in grant funds to finance the infrastructure
 
component, the financial subsidy to be provided by the GOG to
 
.I.NDEI isb onl~y $736,00 . DutrUt in proJ j ec~ttt nltia t ionsU , it was 

agjreed that Lth , GOO will. provide 1.11(2 lltUt(2T:Sdfy subsidy to !NDE 

to finance the infrastructure inve..stment. The GOG counterpart 
contribution wi 11 be clearly defined in the grant agreement to 
be signed between All), the GOG and lNDE. The required 
f inci a 1 cmus : u mq - hPn ev 1 ;r i- f-hr, qi-hntnt-iIl b r, '41 

social and political benefits of the project. 

The productive uses component has more favorable 
financial res,,lL;s. The propo;ed interest rate (20% annual 
effective) is sufficient to provide a positive return, yet it 
is lower than alternative sources of ]oans for tih( hebrrowers. 

2. Fir-no'al Cnnl it-inn r f TNDP 

INDE's financial projections are based on the
 
current tariff st:ucture and they indicate an unfavorable
 
financial position unless INDE increases its revenue generation
 
in the following years.
 

Arrnrfdinq t-n INI)I ,:.I rnji cP(-fP inrnmp Rf ;Ot-Pmpnt

(lQR8,-l9q7) (Annex H-R), fnr all years, ITF's onprainn
 

revenues exceed its operating exponses yielding a positive net
 
income before the debt service. However, this operational


profit ~ ~ o ~ h uu the~ oe ~isnLsfiinetsrvice auu 

expansion investments, and therefore, a financial deficit is 
proiefted fur a ll te period. 

Financial projections for INDE illustrate the need
 
to inrarse.q revrnueq in fthe iipcnmli years. In rr]rn TT'JPn 

nnrr.I . I~ 1~ 11 - 1, -- l~ l- 1 C -~ , " .~ .- Vt , %- - -r.A Cl~ , n 

jI& (t1 L AJ UI L L ( i IIl l U I JU .) t luk.lJ prgIa. , rAL.1 e 

projections reveal an annual shortage of funds of at least Q150 
million duiring the next six years. 
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Cash 
Var Deficif-

In millinncl
 

1989 153.0
 
1)n)1 17J .J V f.J. . , 

___ __.7.L M . 

1992 242.8
 
1993 368.0
 
1994 476.8
 

During 1993 and i994, the projected deficit
 

exceeds total operating revenues. Given the foregoing, INDE
 
must increase its revenue generation during the next six years
 
or it will be forced to delay its planned system-wide
 
construction program.
 

Aucuurding to senior iNDE official consulted during
 
the Project Paper preparation, INDE plans to address its

financial problems'in'two stagpce TI the short term (next
 

t y , even wt p h r _crease, w_1!nlD 

nepd shziDs From the Cen+rnl Goveg:1rnmnn- ft npra4-e nA -o
 

initiate necessary investments in additional generation. A

cO- - 4ISSI4n-- ..,.4 q qn .-_-.... cr0 T?,T- Ir hMT?1I ,V" ' 
commissionL%11 I I %-UU±ILUL ~ L JL k L LLV LUS PLIJL, V'1~JL 14 

n ,,d-1d a1 formeU 

negotiate this financial assistance in the short term. The 
commission is working on a plan (Plan de Saneamiento Financiers 
del INDE), which will be formalized through an agreement to 
provide financial assistance to INDE, and which will include 
measures to the -,,'nn F.n~in l, mana-gmnt nd 

SE7,nU t1e Ba-trl has dbedeyr e a to 

imprnv Fnif 

lahr prhlems. Pr fhe medim term a substantial tari
 
increase will be necessary to finance the needed investments in
 
generation and transmission. The political feasibility of
 
these increases will be much higher after the 1990 presidential
 

E. Economic Analsi
 

-
Whpthbn n rn io-f im r%%n -h+n]Prinnn m tralnR f ^n R n n 
wr_ - r o 

Guatemala. Economic benefits depend on the value of
 

value of resources LeOiied Lo PLovide phe
st:vice, excludili
 

taxes, subsidies and other transfers. This conservative
 
aporoach to costs does not t-ake info accouint that TNDE's ahnr
 
costs, attributed to this Project, are essentially fixed
 

activities are undertaken or not.
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Under the assumptions used for the economic analysis,
 
the Project will provide net economic benefits to the country.

The substantial reduction in the energy costs that rural
 
households will experience is more than enough to offset the
 

.--costs-of-connection. The -net present-1value-of -electrification
 
to residential households ranges from +Q680 to +Q1,668 per

connection, depending on required distribution investments.
 

These estimates are based on the monthly reductions in
 
fuel expenditures1 plus the increase in consumer surplus

associated with the ability to purchase additional energy at
 
lower cost, less the economic costs of generation, transmission
 
and customer accounting.
 

The economic cost of connections is estimated to be
 
about five percent less than the financial cost; the difference
 
represents the lower economic costs of unskilled labor,
 
relative to the minimum wage. The economic cost of a new
 
connection to an existing distribution system is estimated to.
 
be about Q177. Connections in newly electrified areas and
 
connections requiring extensions of existing distribution
 
networks have estimated economic costs of Q1,185 and Q951,
 
respectively. At these costs, all types of residential
 
connections contemplated by this Project will yield positive
 
economic benefits.
 

The total economic benefit of the Project thus depends
 
on the mix of the types of connectidns that are made. Under
 
the present plan of 25,000 connections in newly electrified
 
areas, 15,000 connections requiring extension of distribution
 
networks and 25,000 connections to existing facilities, the
 
construction program has a net economic benefit of +Q75.5
 
million.
 

The above calculations do not include the estimated
 
Q518,460 benefits derived from increased consumption due to the
 
productive uses credit and training component, to be
 
implemented in communities previously electrified under PER
 
II. See Annex L, Exhibit 8 for further details.
 

1 A 1988 study conducted by INDE estimates average
 
monthly expenditures in non-electrified households to be Q10.14
 
for illumination and Q4,29 for small appliance operation.
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V IL . -- - - .. - : 

An Initial Environmental Examination (TER) of this
 
Project has been carried out. Thp rPii1t-. nf thp TFF in~ afto
 
tha t- th e Pnvirnnrn ont al i mnpc of: th e P ro j ect i s m i ni mal and 
therefore it recommended a Negative Determination, requiring no 

additional environmental analysis. 

The Negative Determination was approved by the LAC
 

88-12). A copy of the Negative Determination is contained in
 
,ta5LA F . 
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VII * ONITn1YDCVNANTSrC 

A. 	 Condit-ions 

The importance of usingi sound technical criteria in 
the community selection process has been discussed in other 
sections of this document. in order to assure appropriate
Cormmnunitvy qlprtinn nr-er~urcp. qiiffirienf- qiinnnrf- in TND-E for 
the institutionalization 

r 
of a productive uses program and 

4-rnp I 	 r ; m -in~m pn f-.n f- {ri)r tf, I-hr, V)rn-' r,tf- hr , - I,I nT.,i n ,.,?1 )-in 

- -.-	 A CrVi-p r) rcfT - flt ) T, na- r~ )r D arh- -4 4p -1l

first 	di sbur sement under the Grant: 

(a) 	An opinion of the Ministerio Publico or other 
counsel acceptable to AID that the Project 
Agreement has been duly authorized and/or 
ratifiei by, and ext,cuted on behalf of, the 
Grantee, and that it constitutes a legally 
binding obligation of the Grantee in accordance
with 	all of its terms;
 

l(b) 	A statement of Ll. LktL.l Lhe pulUlo ho udingUL 	 or 
actinq in the office- of the Grantee and of any 
additional representatives, together with a 
specimen signature of each person specified in 
Such 	 Statement; 

(c) 	A detailed timc-phaf:ed Project Implementation 
Plan showing project: activities beginning 120 
days 	 from the signing of the Project throigh the 
end of calenduar year 1995. !'hs _plan shall 

include a detailed procurement plan for 
materials, equipment and services. 

(d) 	An executed agreement between the Ministry of 
Finance and INDE which stipulates: 

1 	 Ihe IIIULIIIL UnL IUd. lcurLnyil LUIId' LU Ue 

proviuuu by iNDE and the GOG, respectively, 
as Grantee Resources for the Project.
 

ThaTi a ! c - o rn;rrl- f unr nd rp.iroide b th e 
GOG for the Plrojeoct wilI be on a 
non-reimbursable basis. 

iii. 	 The source of funding to pay all directly
 
identifiable taxes resulting from
 
Pi-oject-relate~d procu~ements o~r other 

activities. Funds used by INDE or the GOG 
to pay these taxes shall not be considered 
as Grantee Resources for the Project. 



tpprtl-nn RyRn m r l munith1AID ts abis for 

selection procedure based on the mutually
 
o % J L/U mL1Im d *U CI± ± ± L. UL U[UwIiuI]i ]es to-- sy "t n- j Ofacc pte te-- L L -- a.ll- Wl6 

be incuded~ in,the project will be approved in
L 

writing by.AID. 

(f) Evidence that TNDR has snna-e a Prnp
 

Manager acceptable to AID.
 

(g) Evidence that INDE has created a permanent
 

Rural Electrification Department to work as
 
counterpart to the Grant-financed Productive Uses
 
Specialist.
 

(h) 	A time-phased plan describing the steps INDE will

take to improve its financial situ..ation and
 
institutional efficiency.
 

GOG/INDE as a Condition Precedent to subsequent incremental
 
funding for the Project after the initial obligation:
 

- Unless AID otherwise aarees in writing, niior i-n the 
date of execution by AID of an amendment of the Project
Agreement adding incremental funds, the Grantee shall furnish
in fnrm anr suhstance sAtisfactory to AID eidence that 
nrnrcz has bee.n ach)ievedp +--v~~ vp~,- +-, - I -f 41 

plan described in Section A(h) above. 

The Government of Matpmala and iNnA-F will corvenant- n
the Grant Agreement to:
 

(a) 	Fu-nish to A.I.D. the results of a study, to be
 
conducted during the first three months of
 
Project implementation, to determine the
 
percentage of installation costs to be requiLu

in LUAIUII'U1±LL- ~UO1LL1 UUL1UII, cue iueans to cOl lectthis 	contr-ibutio11 and management of the funds. 

(b) Submit for A.I.D. approval, by November 30 of
 

each year of Project life, an annual construction 
schedu l r v'ring f nextyear.ities 	 t
calendar -rear.
 



(C) Carry out all the necessary steps to assure the
 

construction and the El Progreso substation 
expansion, PdLL Id Y L.ILdILUU UIIUUL the Rura1
Electrification Project ii, not later than June
 
30, 1990. The completion of these siihta-ions 
will be financed by INDE and will not use tundS 
provid r ,,nrpr this Prnp-

VIII. EVAL_ATIOt ARRANGEMENTS
 

components means that the collection of baseline data and the
 
plan for later evaluation must be carried out separately. The

following sections detail the two parts of thehbaseiine and 

evaluation plans.
 

A. Infrastructure Component
 

nV T TT elcr c 4. on4 S carried- in 
114% L LJ L UI A.A L U I U UI UL o vUt III 

demonstrated through the application of the Demand Assessment
 
Model. This Modl will select and rank communities first on
 

the basis of cost-benefit (the NPV)o This ranking will be.
 
siihie(r to arjstnipn- on the hsis of the s 

should represent the best possible determination of the
 
ot-pentia;l of each- community1 for productiv, ss 

The baseline survey will be carried out in a sample of 
these communities. The sampling process should include-10% of 
the communities selected randomly to he statistically valid. 
Thus, the baseline will he arriel out in 30 of the 
approximately 300 communities selected for electrification 

of 100 users per electrified community, the baseline will
 
include 300 individuals.
 

The baseline should focus on family income from all
 
sources and including all persons resident in the homes to be*
 

well as eti l i i rl h n isehonTildIelectrified, asq AqnHa i Qf- v-SrF
eXpenses. The finna evaluation wil bebased on the same At 

collection instrument but will include questions on productive
 
use of electricity following electrification.
 

The cost of this baseline study should be around
 
.[ -. t-. l nft8,000 -. is I irI l a ap_ the cost rpnpar-nnI 
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the study at EOP, but funds for the evaluation should be
 
sufficient for replication of the baseline as well as for
 
analysis.
€ 

B. Productive U_*es of Ele~Cticity Component
 

Thle productive u-sUes proLra1m-l Will IntUL e LI same sort 
of baseline as the electrification component. For this 
component it will be necessary to develop a simpler baseline 
instrument to survey present use of electricity for productive
pulrpos.es N .e.- for nfhpr fhan nirply rnm~cztir iiqzo-% Tf- h ,l 

he possible to survey each of the 63 com munities in the three
 

Data collection will be the responsibility of the implementing
 
A J U U±UA 4 VU 1_ IL LIIA U 1. LUAY 1 'L.~1 WI L I JL UU SUL1Y UJ 

supervised by an specialized outside person or agency.
 

Thu instrument will be complemented by the 
information gathered in the socioeconomic questionnaire that
 
forms part of the Demand Assessment Model. This questionnaire
 

Project to detect changes in the socioeconomic situation, some
 

d-, v-' e. c 41 s| e cl 1-. p, 1-1e- In T.n .( ad. 4 t ua ofUi ul 0 o. t- ., | ,%1.A 4-4 ac amou t-

to compar-e witLh uhe sit~uaio aUt L * .C- 1-11-1,- -1g 0rf t.n et z 

If possible, the evaluation will include data on
 

actual electricity consumption gathered by iNDE, and this

informaon will rnmparer n-her onmmuni-eis nc,hp wi-h perhan 

from ot-her butf szimil1ar areas of t-hrl -niin4-rY TAAi~ V-.irr 
electricity but which were not included in the productive use 
component.
 

The EOP evaluation Will require the Presence Of a 
field team of three in each conmunity for one day. if the 
evaluation were carried ont today. if would roSt Aroind
$25;'000, excli-ding a comparatve study of actual consumption in 

participating and non-participating communities. The Project
 
budget includes $28,000 for a baseline study, $25,000 for a
 

3274C
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ACTION MT..r FOR.T.E DIRE TR 

THROUGH: DD, Paul E. Wh. ,1Q tv% 
A. 11- - % w 

FROM: C/PDSO, ChrisLinda . ouxLUU%
 

!,C a .q! u 10- O . . _ T E-T ) '2 Q5 - -_ R e- S iit r OtF D TIP 	 -1 E L H "_.U P " 

Review andRqqucst for PD Approval
 

PROBIT.F1: 

The subject PID was reviewed by the Mission Executive Review
 
Committee on Friday, January 29, 1988. The Project Design 
CoiiuriiLe was commended for a welV^-lwrte PIP- and riffor-f-i-DT 
project d>'femse. 

nfo-the r,-1or, f- ty I zinprnvr ih Executiva Commi,-ttee'"' .179 np -	 ah 
i invinr '% herhV-Li , (A ollot-&A- iig rons 1z 	 ihmi ted for 

your iprov al 

S_!2iC_U
;I ()T11 

During the meeting the following guidance points were agreed

uponl. 

1. 	 Poject- les]qniqObjectives: The PID states that 
electrification, togetir w.itl credit and training, will 

. 1(311{2 1 d l IlIc. I HIL£ U LII ; ) L UL U%..t- -k V %.;e %, &A v 
JL~~U~Lcoimplement and 

existing infrastructure and resources.
 

-- It was agreed that as the PID states, PER iii is 
.3 	 t4 - 1- Tirn n nnl oninlnympitUIU~bIJIj[1UU LU U1L1ILdlIiLL JL'J L 1'U.L Y J pt a , . ' ". .. r- . ... 

assist in the effort to redressin rural areas and to 
the long-standing imbalance in resource allocations
 

between urban and rural Guatemala. While PER III can
 

be expected to contribute to increasing the value of
 
aqricultuiral production (primarily in value-added), the
 

P11 should clearly indicItc Uat the pUuyZ .. 

support the Action P'an objective of strenghcl,, the. 
private sector. 

http:PROBIT.F1
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- rGiven--thelongag times for-measurable-economic . 
impacts to develop, care should be taken in revising 
the PID (both text and Logical Framework indicators) to 
not overstate the impact that it is feasible to expect 

* 	 the project to produce during the LOP or immediate
 
Action Plan peri-ods.
 

"2. Susta inabJi it_ 'and Repl irca bil1i tyoQ[LPr-Qect Activi-t-ies: 

The PID does not discuss the current capability of*INDE to
 
manage and finance,recurrent maintenance and'operational
 
costs, nor IND'"s ab.llity to continue to expand coverage of
 
electrification in rural areas beyond the PACD.
 

--	 The,PP should clearly recognize the subsidized nature 
of rural electrification and clearly state the policy 
and economic environment in which the project will be 
carried out. The PP should emphasize the pilot nature 
of combining the credit and productive uses' promotion 
activities with electrification as so as to accelerate 
consumption and thereby improve the financial viability 
of rural electrification. 

--	 The impact of financial and institutional issues on 
project sustainability and replicability should be 
identified and discussed. As many of these issues 
transcend the PER III project - e.g., nonpayment of 
electric bills on the part of many GOG institutions 

mention should be made of how the Mission and/or other 
donor efforts intend to address these areas of 
concern. The World Bank, for example, delayed its 
energy loan for five years pending a substantial 
increase iii electrical rates. The policy climate in 
the energy sector should be fully discussed in the PP 

,as it relates to PER III. It was recommended that
 
consideration be given at the PP stage to inclusion of
 
a covenant in the Project Agreement requiring the GOG
 
to assess the financial viability of INDE and develop a
 
plan to enable INDE to continue expanding rural
 
e!lectrification using its own resources.
 

-The PP should discuss INDE's cost recovery record under
 
PER II and what might be expected under PER III. The
 
PP should also explore alternative co-financing schemes
 
to increase the percentage of dosts recovered from '
direct users and communities receiving electricail
 
service.
 

-

foe r f atQn: TheI
 
propo,":s that!INDE be the provider of clectrical sorvice
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and undertake the construction by force account. The
 

Guatemala with legal authlority to generate and distribute 
electrical power. While tne CARES project will provide 
-assistance to strengthen municipal electrical enterprises,
 

---- n--- - - n---	 I v--- q Thrrc- -- 	 ------------- -1-n 

T1 I) -- AJ ~ . 4I,- ,-.-. 1,,1 r. ril - v r! i i v a -.b r o-nr1' r 

I J.V.- 04 	 %.J LJJ U LAAL A .1 ' 

to INDE for both electrical generation and distribution in 
rural areas such as municipal :systemsll, pivate cmpanie 
and Coopor.,-i'ves; Also. thc PP should discuss NRECA's 
V q f- fuind resarch wif-h ran;irrd i TNDEngr:c: 

alternatives. Also, the PP shoull discuss the influence of 
regional projects, such as Los Alamos, in complementing PER

III activities. 

The PP should include discus.;ion of the rationale for 

cont).nui1!.g force coruint con:truction hv TNDE. and both the 
PID and ].)P should note IINDE' s increasing contracting out to 
the private sector for large-scale electrical 
construction. The PID should clearly state that all PER 
III construction supervision will be done by private.
engineer. ng fi rms. 

include funding for technical assistance or training.fur
 

insf-iiuL-ional strengthening issues. The PP should,
 
however, present a caref ,1 analysis of INDE's institutional
 

1 4-r 1,4 ri A 	 mr -1Y nr--a.- ,.4 , - c-. n q. T) P1) T TT i4,ln -i F x f - i n 
U J L .± J. .1 L 1L VL~ &. -

I ilJlca a 'L ng, recluj n'I r theL . 
VfS :3 b)L d1 traii lk re tsL o !, NDE' 

implementation unit and rela.ed divisions. These needs 
should theon be re!lated to assistance to be provided by 

1A i-r nrl rl:rt ' - fr v nnn ih~f- mxvA rPnyii ro n-a(ri i- n 1I 

USAID rcsources. The PII) should be revised to reLlect the 
foregoing. 

5-	 l-E'- IT T nt..... The PID should be reviseu LU Ue-z" LI Y 

clearly the reasons for P'Ri, ii exceeding its output torgets 
by nearly 30 percent -- i.e., impact of devaluation and' INDE 	 decisio increase co.... n e p r fi,,n--,,.,.-ing,

6. Pro'inct" Cmon nn:s: 

-m r-	 TT1,-,,".q1n -1 -1 ai -,J nn-

- L-. e , .	 LU- 1 1 	 1d ( 

constraint to provision of electrical cnerqy in 
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Guatemala. The constraints _section -and technical
analysis in the PP should examine the validity of 
this assumption and its implications for project 
implementation and discuss the extent to which 
generation of electrical power is also a constraint. 

(b) ServiceTypes: The PID notes the potential
 
importance of electricity for environmental
 
sanitation and.health. At the review, mention was
 
made of the possibility that PER III might finance
 
electrical connections for community services, such
 
as schools, public wells, and other community
 
services. The PP should discuss the types of
 
community services that may be financed, and
 
"provide information on collection mechanisms for
 
these types of services, including the possibility
 
of building on the existing local electrification
 
committees. Use of community\Ycontracts should also
 
be examined at the PP stage as a means to provide
 
for maintenance and cost recuperation. The
 
experience of PER II in community collections
 
should be discussed. It was suggested that the PP
 

team might include an expert in management of
 
community services to absist in identifying
 
community services that may enhance local economic 
development.
 

While a case was made"Ithat electrical construction
 
requires highly specialized labor, it was agreed
 
that possibilities for increasing community labor
 
in construction would be examined at the PP stage.
 

(c)Site Selection: While site selection criteria used 
in PER II (pre-,coi.ditions include availability of 
potable water ui':ds, and 'a school; existence of a 
certain level bf'r.Orconomic activity, including, for 
example, a coopertivo, handicrafts, cottage or 
other small enterprises, while not mandatory, is'. 
highly desirable and may be decisive in selecting 
among eligible communities) are considered 
satisfactory, the question was raised in the review 
meeting if PER III site selection could or should
 
also be coordinated with agricultural 
diversification sites. The feasibility of more 
closely linking electrification sites with his alnd 
other Mission. (or other donor) activities in rural 
areas should be analized during PP development. 
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---- O.__ IL0111.I 1t 

(a) The PID should be revised to reflect that market
 
rates oE interest will be charged for all loans to
 

component. 

(bt) 	 The. 13P shlould emp-lore how UxperULIejCCUa; 
el sewhere could 1),b adantod 1-n involve pri van-. 

sictoj 	 -,nU.i c,: r(pnr(ncgn-i unt f-' nrr~mnf-ci1 In 

awareness ,. training in productive uses of 
electricity for enterprises receiving
el"c t fc't . . . U-1- ... --


L- rLcJL . ULUUIt UJIULL LIIU PLUJUUL. 

(c) 	 The T should to'ancsate orgnizatonaoarrangemens 
wco f-h* 	o I ).AT I) I-r) r~nc:iirr inn nrnr -i-r rrnhrrl n -If- nn nf 

PE D ,... 	 . , '.-. v,. , ,,-,...n i ,,. ,T T T.;7ijI h 11r j,;c c-,.+-..,.j ri n I c! n. h..n v- t-r On" C. T- .. n -r j 0.• 

and 	skills training activities.
 

IU j L-31 IU U %?U IHUCI I dL L2 -Up(--L U U ILO 00, HLIdJUL USuL Z U I 

electricity for productive activities, some of
 
,which maJy require c-rr-i :, the PPl s-houldi ide ntify% 

what 	 ran;triction;, if any, exist on credit to rural 

1 ; 	 , C. 4 J ,(e 	 Alth*ough5Ir - the pioductive4- - - usues4 -,II componientnII of P1?R iii 
)S ton L clearly ideitij -.ied( as a pilot program, t-he 

PID indicates tihaL by PACD, a productive uses Focus 
is expected to be institutionalized in rural 
e±ULCL.L..I.ca1.1ll J'LUyirmn. flow LIU4A is~ LU Ue udone 
through INDE or alternative means and how it is to 
ho 	 fi!!an-cd - shnuld ho disuse in f-he PP. 

7. 	 Pr cjjliiq Q 

The PID should be revised to provide funds for project 
audits and, to separAe out the inflation factor 
currently included in various budget line items. 

The PP should provid. detail on calculations for 
contingencies and inflation and relate these to the 
P!ocuremen t SC .Cedl.CC' L!3 in Order. to demoni strate aueua'-e 
reservation of funds fu. these items during LOP. 

8. 	 Pkr ocKlqk. _.!J-: The issues of USAID/G continuing to directly 
procure all foreign cost commodities and ,ervices under the 
project was identified as, a generic issue that could not be 
addrssed by the project-



RECOMMENDATION: 

Th . vnii apnrove the PDu Rul Ei.-tr-f,.ati,, N 
authorize mission staff to proceed with PP development 

signing the PID Facesheet, attached. 
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by 

Drafted :PDSO : 1J Lo , 5° rdo/CHScThuX 
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COTIM'DV r" rEC ITS 

(Incluueu in Fiscal AdUni.LraLion Project Paper No. 520-0371) 



ANNEX B
 

Ct/'A% - t1D'.Tr'fr P-TPVWT.Tzrr 

Listed below are statutory L±.,.'-. 

ria 	applicable to pL'ojectS. This 

section is divided into two
 
parts. Part A includes criteria
 
,nn 1 	t- hlb 1 -, 1 1 nrA-1 frt- PAr 

Bapplies to- projecs Fuinded from 
specific sources only: B(l) ap
plies to all projects funded with
 
Development Assistance; B(2) *ap

nlies to projects funded with De
veionrnpnt ASistance loans: and 
B(3) applies to projects funded 
f rom ESF. 

CROSS REFERENCES: IS COUNTRY Yes. 
CHECKLIST UP 
I V,, 	Lit%I L, 11ti o 

STANDARD ITEM Yes.
 

REVISED FOR
 
THIS PROJECT?
 

A. 	 GENERAL CRITERIA FOR PROJECT
 

1. 	FY 1989 Appropriations Act The project was initially justi-

Sec. 523;---AA Sec 634A. fled to Congress in the 1988 Con-

If money is sought to oh- gressiona] -Pr'esentation. A Con

!igated for an activity gress1onal Notifiration has been 
nnf prPv-iously juslt-ifiPd nrepnrP tn nnf-if-y fnnnrP i f t-1P 

to Conngresz olnr for)r a n sczti fic a-nmou1 c nt be obie-1 f 
a.. 	, n n a. c- c n nl 4-. ;n- VV,.- n4 4 np nr nn r;a A T.4-1,c 

Congress, has Congress Project Paper.
 
Ueeii JLUJerly ouULIeU 

2. FAA
Prior 

Se . 
t-o an 

611 {9_.!).
obligatilon in 

a. 
h-

Yes. 
Ves;R 

excess oF $500,000, will 
-he"re be (a) nn neiri nr, 

financial or other plans 
necessary to carry out theassstance, a,,d Mu a rea
sonably fir*m estimate of 
Ih Losto thp !I-';- of 

i-he assqistance? 

3. 	FAA Sec. 61 (JJ). If Legisl.ative action is not required 
legislative action is re- within recipient country. 
quired withinL LUcipUint. 
country, what is the basis 

V 
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tion that such action will
 
'be- completed -- in -time- -to 
permit orderly accomplish
ment of the purpose of the 
assistance? 

4. 	FAA Sec. 611(b); FY 1989 

Appropriations Act Sec,

501. If project is for
 
water or water-related
 
land resource construc-
tion, have benefits and
 
costs been computed to the
 
extent practicable in ac
cordance with the princi
ples, standards, and pro
cedures established pursu
ant to the Water Resources
 
Planning Act (42 U.S.C.
 
1962, et seq)? (See

A.I.D. Handbook 3 for
 
guidelines.)
 

5. 	FAA Sec. 611(e). If proj-

ect is capital assistance
 
(e_q., construction), and
 
total U. S. assistance for
 
it will exceed $1 million,
 
has Mission Director cer
tified and Regional As
sistant Administrator
 
taken into consideration
 
the country's capability
 
to maintain and utilize
 
the project effectively?
 

6. 	FAA Sec. 209. Is project 

susceptible to execution 

as part of regional or 

multilateral project? If 

so, why is project not so 

executed? Information and 

conclusion whether assist-

ance will encourage re-

gional development pro-

grams. 


Not 	applicable.
 

Yes, see Annex C.
 

No. Project is Guatemala specific

and not susceptible to execution
 
as a regional program. Project

technical assistance activities
 
will be partially supported by the
 
regional Central American Rural
 
Electrification Support (CARES)

Project, funded by ROCAP. Method
ologies and information about the
 
project activities in Guatemala
 
will be shared with other coun
tries in the Central American
 
Region.
 



t ion. nrl rnnol1I-iq nnQ n n 

whetf-hec r projct z vqjfIl n-
. . .. * _J - - I .- . 

courage efforts of the
to: 'a " L
bULALLLL/' LuJ , \CI/ i;L1LtSa.Le 

the flow of international 
trade; (b) foster private 
initiative and comoeti-
tion; c) encourage devel-
opment and use of coopera-
t Vr , rr r r!] i inn r)n c:, inrlt-'s rdturos 	 n 

savings and loan associa-
..... ,Li mo 

nop(;io i p a t ces;L a(e 
1hu,,c,a- eL 

ciency of industry, agri-
culture and commerce and 
(f) strengthen free labor 
unions. 

8A 77tc r. l /.\ T nL ,,,a-

tion and conclusions on 
how project will encour-
age U.S. private trade and 
investment abroad and en-
cou rae private IJ. nar
ticipa :ton in foregn as
s i StLanicea programs (includ
ing u'S ,f privec, trA 
channel s and the services 
of U.S. private enter
prise) .
 

9. FAA 63().S_$. _1 2_(!))_ HGuatemala 
Descr i .no t-ops: ta-e n to 
assure that, to the inaxi-
mum extent possible, the 
country is contributing
 
local currencies to meet
 
the cost of contractual
 
and other services, and
 
foreign cur rencies ownp
 
by the U.S. are utilized
 
in lieu of dollars.
 

es, pr c req ir sub-.j ..... 	 . ._. 

4omd4-4 rm . 
%. U. llD L11 .I U 

b. 	Yes, project will use private
for construction super
A..L/Ill L 

vision and will provide elec
trical infrastructure, credit,
 
training andl TA n smnll pri-4_
 
vate rural enterprises.
 

c. 	 Indirectly by providing elec-

V- en 	I s- r,-v4, - . . . ..ria evc to. areas where 

these institutions operate.
Uu 	X.... making' a 1'- 1le eleca. v. a 	 1 a 

r c l s r ice, credit, train-.trical servicel
 
di dU A T_o a large number
 

of potential users.
 
e. 	Yes, ...............
 

ity will definitely improve
 
technical efficiency of pro
ductive activities.
 
.
 

Pro eLJ WI.± use considerable
 

f. 	Not apl...icablel 


amounts of U.S.-made electrical
 
materials, equipment, vehicles,
 
tools, safety equipment and
 
instruments.
 

will provide a 
-nontribion - r% f4n 4 

local currency equal to 167% of 
AIs input. 

http:i;L1LtSa.Le
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10. FAA Sec, 612(0) Does the No. 
U.S. own excess foreign 
CuL'Lency of the country 
and, if so. whet Arrange
rents have b1e n made for 
its release? 

... ..PLV . Q. I A ) rAL. L I., .PP±cabidU 

Sec 2if a.)sistance 
is 
any 

for the production of
commiodity foi export,' 

is the commodity ]ike1v tor 
be in
market s 

surplus
;Vt the 

on world 
t ime the 

resultinq productive 
capacity 

Aye." 
becomes 

- h 
opera

assrs' 
nc i LU -,- IdULsUU

stant i~i 111jtiL LY t o U.S. 
p.ro - .ers 
bSi IIi 1 a r Or 

of the 
rnmpin ti ng 

same,
Com

modi ty? 

12. J-.-_I9B 9 Apvopr iations 
Sec. _ 549. Will 

Act 
the 

Not applicable. 

assistance (except for 
programs in
Basin inif-iative 

Caribbean 
countrie~s 

under U.S.
"Section Tariff

807," Schedule
wh i ch a1

lows redtuced tariffs on 
articles assembled abroad 
from 
nents) 

U. 
be 

S.-made compo
used directly to 

procure f(,asi bility
ies, pre~feasibi l]ty 

stud
stud

ies, or project profiles 
Of potential investment 
in, or to assist the es 
tablishment of facilities 
specifically designed for 
export to the United 
States 
markets 

or 
in 

to third 
direct 

country 
competi-

Liun wILII U.S. exports, of 
textiles, apparel, foot
wear. handbags, fliat goods 
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(such as wal-1let s or coin 

nu r cze wnrn nn f hcn r _r

son), work gloves or
 
leather wearing apparel?
 

'2 VtF, _ CJ~ I I r) 1 VUA J 

1OJ. Will the assistance
 
ka; su p andip~u r a 1TInn 


education efforts which
 
impIove the capacity of
 
recipient countries to
 
prevent loss of biologica] 

diversity; (b) be provided 
unde a ]0nj -

t
' 

rm agree
1en i 111ic th10 recip

ient country agrees to 
proU tL ecosys tuensIS or 
other wildlife habitats; 
(c) support ef.orts to 
identify and survey ecosyz,t:F. in rrcr inti coun
tries worthy of protec
tion; or (d) by any direct 
or indirect means signif
icantly degrade national 
parks or similar protected 
areas or introduce exotic 
plants or animals into 
such areas? 

'F
14 FAA 121d) iahelano Q,n-

tion been made that the 
AUstL governrment has an 
adequate system for ac
countina for and nn-roI
]ing ror-Pi ni- Anrl oy nn _inre of project funds
 

f,it -hc rn 11 c o 

15. FY 9ap proriIons 
A_C.t,_ If assistance is to 
be madie to a United States 

ab-e-


Yes.
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PVO (other than a cooper
ative development organi
zation), does it obtain at
 
least 20 percent of its
 
total annual funding for
 
international activities
 
from sources other than
 
the United States Govern
ment?
 

L7XL. 	 F APropiations Act Y_ 
Sec. 538 If assistance
 
is being made available to
 a PVO., has that organiza
tion lrnhirirri 1'"nnn ti--mel
 
request any document,
 
file, or record necessary
 

A uJ LL..L 11i3L. t:- "IU I L t:-, 

ments of A.D., and is
 
t e V1 registered with
 
7. 	 T TN ?)
 

J,.1 U .~ .
 

17. 	 FY 9__PPoprtioa1ns Act Not applicable.
Se .1 4. if funds are
 
being obiigated under an
annropriatfin account o-0 
which they were not

appropriated, has priorU

a-pproval of the ApPLoPi-

E.u1oDS Comiittees of Con
qress been obtained?
 

18. 	State Authorization Sec. Not applicable.
 
139 (as interpreted by

conference report). Has
 
confirmation of the dale


in... .. .. 

agreement, includinq the
 
amount invoived, been
 
cabled to State L/T and
 

of 	 sig of" project 

A.I.D. LEG within 60 days
 
of the agreement's entry

into force with respect to
 
the United States, and has
 
the full text of the a
greement been pouched to
 
those same offices? (See

Hlandbook 31; Appn 6GYdixr K
 

t 	r ip r#nrnPnf . uirA I-, 
this provision). 



B FUNINGI "RITERIA FOR PROJECT 

1. 	DveoPnrn t Asi tance
 
Project Criteria
 

a.. 	FY I.9 Appropriaions Not applicable.
 
Art Sec. 548 (as
 
interpreted by
 
conference report for
 
original enactment).
 
if assistance is for
 
agricultural develop
ment activities (spec
ifically, any testing
 

ity study, variety
 

duction, consultancy,
 
publication, confer
ence, or training),
 
are such activiHi q
 
(a) specifically and
 
principally designed
 
to increase ag,ricul
 
tural exports by the
 

ou ,,u~
JAUt- Itry 
country other than the
 
United States, where
 
the export would lead
 
to direct competition
 
in t-hat thrd cnn-ry
 

with exports of a sim-
ilar commodity grown
 

United States, and can
 
the activities reason
ably be expected to
 
cause substantial in
jury to U.S. exporters
 
of a similar agricul
tural commodity; or
 
(b) in support re
search that is intend

ed primarily to bene
fit U.S. producers?
 



b. FAA Secs, 102(b), 111,
1 1 3 , 2 8 ( a), . D e c r b 

a. Introduction of
r u r a l a r e as.. 

electricity to 
t o g e t h e r. wi t h 

extent to 
ity will 

which 
(a) 

activ-
effec-

credit, 
promote 

training and TA 
productive uses 

to 
nf 

tively
poor in 

involve
development 

the
by 

electricity wil ]
help to involve the 

fi nif lyv
rura! poor 

extending ac' e -s17 in development, proot incor 

econormy at local poration of rural areas to the 

lao-itnsv 
an- 1-1,e 

prod 
use~ oft- I* 

p 
areasI 

.romoteinvestmen n 
anu L111PL,)VU 

r url 
eelL)Vt JI V I ( 

appropriate technol-
og ', diospe.rsin -n-

quality 
poor. 

of life for the rural 

vestment from cities b. Cooperatives will be directly 
to smaall towns and oner I_ UP installation 
rural 
surinn 

areas, 
wi 

and 
partic-

in- of electricity arid 
h1ogihll- i iries 

may 
for 

be 
-1he 

the benefits of devel- c. The project will support the 
Iopmnt. oil a UsLd±JCud effortsAJLLU UL sill± rural enter

basis, using appro- preneurs and will help them to 
priate U.S. institu- join to the economic 
tions; (b) help de- mainstream. 
velop Cooperatives d Women wi - e directly benc-. 
especially by techni- fited by the introduction of 
cai ass.s tance, -o electricity to the household. 
assist rural and urban Women-owned small rural enter
poor to help them- prises will be directly bene
sel kve to.auward a bete , fie . UL byL L the ceit a.1d trinc~ 

-

life, and otherwise ing program. 
encourage democratic e. Technologies and methods for 
private and local gov- rural electrification con
erniment a
tult ions- (r-

ins I-
ziinnnrt 

stru oinn
prrductive 

and
1-uses 

promotion
wi I! be sh 

of 
re 

the self-help efforts with other Cent-ral America-n 
of deeoig cu-cutis 

participation of women 
in the naion.l .on
omies of developing 
countries 
provement 

and
of 

the im
women' s 

status ; and (e) uti

lize and encourage 
regional cooperation
1" , :0vcoun-u,,, --
tri U V . kII % LAUIA

tries. 
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C. 	 FAA 10± 13A, .siQ1_0_4 0__]iL06, 12 0 

FY 198R pr oprations 
At(Deelqpment Fund.• 

~~ ~Does -the .~. 

project fit the crite
ria for the source of 
funds (functional ac
count) being used? 

d. 	FAAS2c. 107. Is em-

phasis placed on use 

of appropriate tech-

dihology (relatively 

smaller, cost-saving, 

labor-using technolo, 

gies that are general
ly most appropriate
 
for the small farms,
 
small businesses and
 
small incomes of the
 
poor)? 

e. 	FAA Secs. l10. 
Y2..4(d.)_ Will the re
cipient country pro
vide at least 25 per
cent of the costs of 
the program, project, 

or activity with re
spect to which the 
assistance is to be 
furnished (or is the 
latter cost-sharing 

requirement being 
waived for a "rela
tively least devel
oped" country)?
 

f. 	FAA Sec. 128 (b) If 
the activity attempts 
to increase the insti
tutional capabilities 
of private organiza
tions or the govern
ment of the country, 
or if it attempts to 

Yes. 

Yes, rural electrification stand
ards which will be used by the
 
project have been designed to re
duce costs, and to be appropriate
 
for the use of rural installations
 
and loads.
 

Yes 

Yes
 



- i0 

stimulate scientific
 
and technologY" al re
search, has it been
 
designed and will it
 
be monitored to ensure
 
that the ultimate ben
4:4 4- 4 -r-	 -11 

poor majority?
 

g. 	FAA Sec. 281(b). De-

scribe extent to which 

program recognizes the 

parizirii1Ar nP,(I q ri-

of the people of the 
l] , Lt0JLLip 

country 's intele tectua 
resources to ericouL age 
institutional develop-
ment; and supports 
civil education and 
training in skills 
required for effective

' 
pa rt-ici p ati on i n gov 

e L A 111eaI proceso 
es a Lo s e lf
government. 

h. 	FY 1898 Apn_r.nriat-q 

Sec .ct3-6_ Are any
 

of the funds to be
 
used for the
 
per fo rm ance of abor

tions as a method of 
family planning or to 
motivate or coerce any 
person to practice 
abortions? 

rn' nnr 	 , 4 1-1, - n d S,,, 

to be used to pay for
 
the performance of
 
invol1tin ta r-y steri

lization as a method

of 	 famil]y planning or 

to coerce or provide 
n financia I incen

n.d sterili..z.atiL . L,I 	 I n.? 

The project's implementing unit,
 
the National Institute for Elec
trification (INDE) has received
 
requests for electrical se .
 

nities. INDE will have full re-
LLu JJJ. 1 Lty_ for r O uct HI) I

mentatio n and will receive TA ar.
training under this project to 
strengthen i t s nfdni ni st r'ative an 
rural services capability. Rural 
communities organize local commit
tees to promote project execution
 
and these communities receive sup
po rt fro~m t e p r j ec ' so i a 

ew.
 

NO. 

No.
 



Are any of the funds 
to ho---e,,or pnay, for 

No. 

any biomedical re
search which relates, 
in whole or in part, 
to methods of, or the 
performance of, abor
tions or involuntary 
steri]ization as a 
meany; of famni !y plan
ning? 

i. ._]8.9 __ Ap roprit_..on No. 
I"%_L.L. * g1..11 t 

,' assi st.ace hoi ncq made 
avai abl,: to any or
ganizati n or program 
which has been deter
mined to suppor t or 
partici Pate in the 
manaqement of a pro

tion or involuntary
steril]ization? 

If ass;i;tance is from Not annlicahle 
the popul a i: o(n func
tional account, are 
any of the funds to be 
made avai] Thi to vol
untary f aily planning 
project ; whi dh-do not 
offer, eit:her directly 
or through refe;rral to 
or informat ion about 
a c rJe.:; s t o, a bOro0a d 

range of family plan
ning methods and serv

SFA_Ac__.601 (e)__ Wi 11 Yes! 
the project utilize 
competitive selection 
procedures for the 
awarding of contracts, 
except where applica
ble procu roment rules 
allow otherwi:;e? 
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k. 	 FY11110 Ap.p;o a nip.T 

k. L-aI L.LL U 

available only for 

activities of econom
icaily and socially
 
disadvantage enter
prsa, hi stori cal lv 
black col leges and 
universities, colleges 
and univerj;it.i es hav
ing a student body in 
whi1ch mre0 t han 
perc nt of the stud
e--nt S a I- ( Iiispanlic 

Ameri.cans, and private 
and voluntary organi
zations which are con

who are black Amer

i.cans , or Naitivu Aier
icans, or who are eco
nomically or socially 
di sadcvanta- c ( i nr ilcl 
ing 	 womren) ? 

1. 	FAA SC... 18 .c). 
I.;I$ tll.T d]]I D tL'(li..C 

comply with LIl(_'th.... envi-COMIlS -IV1-
Is a c 

ronu1e1tell p)10C (2duk II 

set forth in A.I.D. 
rel a t i on I )o es; 

,the ass-Istance place a 
h p i )t-nnTconilT)rrcr o 

servat ion and sustain-
able mana(gement of 
S p 
LUo)d.L! [UC0i S t 

c 	 . Ca , 11( thepecificall,Sp I II t]UU:s -ete 

assistance, to the 
fulest extent feasi-
ble: (a) 

imat-1 

ing and 

sources;_ - - __ 

activties 


employment 

stress the 
of cne - -s, 

sus t ai nably 

(b) support-A 

whichL o 

and i neome 

o be determined. Gray Amendment 

o 	 usLd atLU11 LIL LALU PLUUULUILIUINL 

of goods and services.
 

The project complies with the en-
V±L/. 	 I. [JLuI.Luire'.s S'UL, LULLliltllL(Ld 	 . 

in AIDIJ N ' U iation I 1 k)kU AnxFA ..... U 16(e r)IIIl dL A111U 
- 0 s r L.

but 	 is not spec if icall1y f ocuseud on 

conservation and sustainable man
agemen~t oF tropical forest,,

a. 	 Inreae niracep1C 7 to )nortnA
tion biought by electrifica
tion will facilitate the dis

4 ... c.. 	 " 
seminatIon of. cLns e rvacl'If-
LMI3 I LI Id -UI 	 l forIILlU inmi- LI L) I I lU II 

increase awareness 
problem. 

b. 	 Project includes a 
of elcrct 

which will provide 

to the 

productive 
copoen 

credit an 

promoting creation of alt.erna-
Ii_ 	 * '

ruraL t-p10.Y.V. I I , d I ,-m aL 
creasing rural incomes. 
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d.LI. LA~t.iV, . LU L.1U~~Z , L'UL. OjJj.JJ..lL.OUJ, . 

who otherwise would d. Introduction of electricity 
cause destruction and will improve and promote -
loss of forests, and ble and productive *farming 
heln rnint en nrArn-!Hsr intl-

fy and implement al- e. Introduction of electricitj
 

-i ,ni Cnrr- c-t-nl .- n 1 t,.mnA . t , 
1 

..... ,L- c- nI n. Ar 4-, vat-,.,U a 


ult'.J (LJLLLA.)jULJL t. 'LA p *L,VI lL - - i. . U, LLAL. VO C(c)spport-t trnig. Not applicable. 
ptrog lmS, ICtI olnAa 1 g, ±'.ULd V Icbld e.
 

efforts, and the es- h. Not applicable.

tab! i.,;!i(nL' OL i. Not applicable. 

streng t(ini ng of in
sti utions 1-n improve
forrest min agolnent; d
 

help and destructive 
sl sh-and- burn -ri

1 ,f Vflu. u i V 4- 1 I 1'j 

and productive
stable
1.01lll1llJ P1 dr5IU t;UU.; ku)
 

heIp conserve forests

which nhaven not yet 

hnr n degradrid hy he 1n
ing to increase pro
duct ion on ]ands; al
ready c la red or de
graded; (Mi) conserve 

sT~ a"
,-t re I-e,' . e~ rs 1 " ' I 

and rehal)1m Ii tiate those 
wh1i C h ivU )U(-'n de

forested; (I) support 
and train ng, re
search, and other ac
tions 1.qh1i Ph lead to 

sust ainahl( and more 
envi ronmenta1ly sound 
practices for timber 
harvst ng , r(.eiova 1, 
and 0roc0,ssi n ; (11) 
Siinnn r - r r, ~rrh f-n 
expand knowl edge o f
tropical forests and
 

identify alternatives 
which wi11 i )revent
forest dest ruction, 
loss. or degradat ion: 
(i conserve hivlo
gical diversi ty in
 
forest areas by sup

http:OjJj.JJ..lL
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j. Not applicable.
to
porting efforts 


and maintain a repre

protected tropical 
forest ecosystems on a 
worldwide basis, by 
maki ng t-he tah1 i -,h-
ment f nrn-ot orl 
areas a condition of 
support for activities
 

involving forest
 
clearan.e or degrada
tion, and by helping
 
to identify tropical
-
fo res;t ecrosy, t i , iiv and 

species in need of
 
protect-ion and estab

propriate protected
 
areas: (j) seek to

increase the awareness 

of U.S. government
 
agencies and ot-her 
donors of the immedi
ate and long-term
 
value of tropical for
ests; and (k) / uti
lize the resources and 
abilities of all rele
valL U.0. qovi uiment
 
agencies?
 

m. FAA ,Snr. 118 (c- Nnt ann1irch1(._ 

ance will support a 
program or project 
significantly affect
ing tLU)iUdl fULets
 

(including projects 
involving the planting
 
of exotic plant spe
cies), w-il the pro

gram or prnro t ()N be 
L U.3, ,,,V%_, rea. 1 
aai I'.'i;3 Uk Lil: dILeL

natives avail]able to
 

achieve the best sus
tainahle Ilse of the
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land, and (b)/take
 
full account of the
 

.. .2 a!.
....... im....cts
 

of the proposed activ
ities on biological
 
diversity?
 

n. 	 FAA Sec. ]]8(c) 
.4).. Will assistance 

be used for (a) the
 
procurement or use of
 
J. U k- y.1 I I y t,-LILI I PI.L2Llt 

unless an environ
menta asses;sme5nt in
d i ca t:e; tihat a I I - M
ber harvesting opera-
S o,,n nirl1,,ytrl i 1 1 bhw 


conducted in a envi
rournnta y sound man

,I,4- t 1. -,llL L t. U i nor anIu Llld 1 LLtj r)ro
posed activi ty will 
produce positive eco
nomic bnef its and( 
susit. ainable forest 

..,..;ne n 	:!,t.... ; r
narIn~rr~n[ .:'zPmc * or 
(b) actions which will 
significantly degrade 
national park; or sirn
,lAU PL ' L _ U areas 

w,, iiuu cain tropical 
forests, 0 L i nt r o ducer 
exotic plants or ani
mals 	 into ,,chareas? 

o. FAA _. Sec.....118 _ (C) 
D".[. I-_ 	 VV .. 1 .1 (I, 1 4"_ a 11 C 

be used for (L) activ
ities which would re
sult in the conversion 
of forest lands to the 
('a ringC of livestock;
 

(b) the co!;t ruct ion, 
upgrading, or mainte
nance of roads (in
cluding temporary haul 
roaus for logonMY or 
other ext ractive ii
dustiri es) whirh nass 
through re] atively
 

No.
 

No.
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undeg radedP fonrest
lands; (c) the coloni

zation of fo4..t 
lands; or (d) the con

' L1UH U l ULrCLL UU UL 

other water control
 
structures which flood
 
relatively undegraded
 
forest lands, unless
 
with respect to each
 
such activity an envi
ronmental assessment
 
AU%L LJ ) L. I L LAIl 

activity will contrib
ute siificantly and 
diiectly to imnrovzngithe livelihiood o h 
rural poor and will be 
rconducted in an envi= 
ron .Lenta ly sound man-
ner whi ch supports 

sus I-IU1t deelopUj

me 11 t ? 

p. FTY 1989 Aaprlnri-cablnne 


Act. Tf istnc 
will come from the 

-SAhara. 111.-iA LJA
 

account, i.s it (a) to
be used to help the
 
poor majority in Sub-

Saharan Africa through 
a process of ]ong-te-rrn 
development and eco
nomic growth tIhat is
 
equitable, participa

sustainab]e, and self
reliant; (b) being 
provided in accordance 
with the policies con
tained in section 102 
0o f-hp |"AA. (f-F bhAi n-
provided, when con
sistent wi th the ob

jectives such assist
ance, Llto(Il A[L-itCdn, 

United States and
other PVO:; that have 

nnnl t-n1lIn .Mn 
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demonstrated effec
tiveness in the promo

tion of local grass
roots activities on
 
behalf of long-term 
develpnment in Sub-
Saharan Africa; (d) 
I_, I rl,r II fl a 1 - a€_1 n. 

overcome sho rter-term
 
constraints to long-
teri dcv.!Iopmen t, to
 
promote reform of sec
tora] Ceonomic poli
cies, to support the 
crit:cal sector prior
itie. , agricult ral
,, 1 
production and natural 
resources, health, 
voluntary family plan
ning services, educa
tion. and income gen
erating opportunities, 
to bring about appro
priate suctoral re-


Sur--- S a h a ran Af -ican 

econoJ)xmies-:, to support
 

reform in public ad
minis t rat ion and fi
nances and to esan
lish a I avorat ie envi
ronment for individual 

r,, r C' N f_/I| c_.ni 4l. 
sutLa ing and self
sustaining develop
rent, and to take into 
account, in assisted 
policy reforms, the 
need to protect v.ul
nerable groups; ,e) 
being used to incroas2 

- . .n -way .pro- ha 

tect an. re.5.... Ltec IIU 1r s.U I L II
 

natullr al c sULr ce base, 

especially food pro
duction, to maintain
 
and improve bas~ic
 
t rans;por tat:i on and
 

-c-o nauin i c it t i on net



wL5ks, LUo maI.LLn aniu 

restore the natural 
resource base in ways 
that increase agricul
tural product-ion t-n 
improve health condi
tions with special 

the health needs of
 
mothers and children,
 
including the estab
lishment of self
sustaining primary
 
health care systems
 
that give priority to 
preventive care, to
 
provide increased ac
cess to voluntary fam
.L .. y .l. d ll i q Se_ rJ+V ;l. S, 

to impiove basic lit
eracy and mathematics

sqpec.ia;lly1 to those
 

outside the formal

educati-.n andAtm 

to improve primary

education, and, to de
velopinoe
 

generating opportu
nities for the unem
ployed and underem
plyenv-lin uirbhA n and 

rural areas? 

rAct Ce. I E 

deuu/eo ut U ty is 
sought to be exercised 
in the provision of DA 
assistancL, are the 

funs ')eing o2ligate.. 
t o)r t heG same gene r a 
fI.i i J. VV.L i n Ihn 1 h fPurpose, and for coun 

tr~o'"wl ,+n the: same 

general req' _)n as 
originally obligated, 
and have the Anpropri
ations Co11mit t.(e or 
both ILouse s of Con
gress been properly
 
notified?
 

U/1518C
 



SANNEX C 

~ , .... , .. 

R~jFCATION PURSQAT TO SECTION 611 (e) 

OF
Q.THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED
 

J, Anthony J. CaiiLeruCCi L:he pri.ncipal officer of the 
'Ag.ncy for -nter natioi Deve opme,t in Guatemala, CERTIFY that'

t in hest of ,my knowledgc and belief Guatemala possesses both 

the financial,capability and human resources to effectively
 
mantain and iutilize the rural electrification infrastructure
 
and equipment to be financed Under the $10,000,000 Rural
 
Electrification III Project (520-0353) which will be
 
irnplementedby the National Elect'ification Institute (INDE).
 

This judgement is based primarily on the fact that INDE
 
possesses the technical capacity, personnel, equipment and
 
resources necessary to effectively maintain and utili.ze the
 
i ' INDE has provided appropriate
nfrastructure to be built. 

maintenance and has effectively,utilized the electrical
 
infrastructure financed under two previous AID-funded rural
 
electrification projects. The proposed Project will further
 
-improve this capability providing additional equipment,
 
training, and technical assistance specifically targeted for
 
riiral installations.
 

Anthony J. Cauterucci
 
Director, USAID/Guatemala
 

6aC,
 

http:utili.ze
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A.: iNSTiTUTe NACiONAL DE: ELECTRiFiCACiON HR , 4:30iii I I\MUIINI-\LL)LLLE 741;3.03I <IFUAUUNFORMA 
.,t,:
h!/I. N.UD.E. 

, , ( _ /'ClIIATrWAA I A f' A 
-M
!U-lNUMERO 


C.,. 
-

PElQL.62-89
 

DICC f~f C.I)0N C A') LE," F I CA ____FCRENCIA
 

DI CND "-I~MLA.It-} CW417"[MAA '. _ 
' 
 ..Alconlestar Sirvaser m nli nr 

TL ) 324G - este numero y referencia
 

Guatemala, 12 de julio de 1989
 

II
 

Sefior 
 E 2 oil 

....,.. -' ; ,',., CJ, 11 (j l ] ' rL - -'
 

Ci u dad. 
 . :
 

Estinado seior Cauterucci:
 

Ten.o. duirigirme a usted, ell relaci6n a los planes que el(obierno do la Rcp6blica 
.ell _.... 

do Guatemala y el Instituto Nacional de
Eliecti:iIicaci(n tinen para auqiar !a cobertura de la electrificaci6nrural del n r- :, ]Ws,uak;, r, uesta do W... c,,,,,,, a es- ruraesu 


y coIno parte esencJia] de IlC; planes de desarro]lo rural del Gobierno 
de !a -. l .,I. 

Gomno e de su aprechIble conocimiento, el Plan de Electrificaci6n Rural 
11 (PER 11), pr)Vc_'cLu (clue contn con, fc i',.i- nt,o Ao $ 0 .00,000 de
All), termuin(; e 30 de iarzo de 1989. I)icho proyecto puede considerarse
 
COl,,O, un CAxi dese tLd()o pu!to de vista. Las metas original.es del 
proy'-' dv Y-00 C.O10U .~~a . oons, !as mo-as en

.6metro. K I.. . , rOs Wefu n mainhente superadas. El Proyecto 
h a th1)i... ,,,,nUcnLt-n i)l lEICLo on eo. 5rea rural do Guatemala, 
beneflal~do *a , ie400,000 hah tantes con el servicio electrico.
A psar de N O y de las e, newr del Tfl/l," con,rpi.os , !a,, INt. 

cobertura do ejpctrificac16n rural 
 en Guatemala es todavfa sumamente 

,-.I qu .. . .....'ILs para l desarrollo integralde. pais. Evidoncia do esta ha a cohe rtura os la enorme tema.a ,
servicio eltctrico, que rebasa ya las 2,000 solicltudes de comunidades 
ru ra .1es. 

Conscientes de ]a necesidad 
 de continuar con el esfuerzo 
 de

electrificaci6n rural, tanto el Goivrno Central come el INDE iniciaron 
gestJones ante All) para obten r financiamiento para la continuaci n 
del plan do electrificacltn rural. )e esta forma en eptiembr dec 986vL 
el Presidente Viulicio Cereza dirigi6 Ulna carta a] entonces Administrador 
do A] I), senor Peter McPherson, conftirm:ando solicitudes previas del
LNI)E a AIl). Post:eriormunte, en mayo ,de 1988 el 1NIIE nombr6 una comisi6n 
expecffca para trahir con e'.,rsonvios do AI) en la formulaci6n de 
]ineamiel.nt os generales para una cont nuac16n del programa de 
ejeclfrlcaci6n 
rural que so ha titilado Plan de Electrificac 6n Rural 

./2\
 

http:ineamiel.nt
http:original.es
http:741;3.03


INSTITUTO NACIONAL DE ELECTRIFICACION I.A 741,,.3 
I."~~~N .E..-fl" D. 

GUI EMALA.C. A.
 

,NUMERO PE--9 R
 

DIRECCION CABLE ,jiFICA RE'IC RENCIA 

WOE GUATEMALA. Al contestar. sirva S rylelcionar 

TELEX-INDE-5324-GU - 2 - este numero y roferocic 1a 

Director AID
 

III (PER III), el cual serfa financiado parcialmente con fondos de AID. 
Tenemos entendido que el trabajo do esta comisi6n ha sido fructffero, 
haiendo.lord deii 1,o, aseco gener, ie de un nncsible pro'iiwot 

Por 1o anterior el instituto Naclonal de Electrificaci6n, por e"t " 

medio solicita la consideraci6n formal do AlD para el financiamiento 

del Plan de ElectrifLcaci6n Rural Ill (PER 1II) destinado a ampliar 

la cobertura de ia electrificaci6n en ]Ias Areas rurale s de (;uantomla 

en las que ]a energfa e1gctrica compleilento Ia infraestructura y reoursos 

existentes, con 6nfasis en la promoci6n de los tisos productivw de 1a 

elect i i ad. 

Do acuerdo a las estimacione: realizadas, el PER Ill proporcionarfa 

servicio eikctrico 65,000 usuario; en. ,nuvos rura 1es aproxim,hlhmente 

400 comunidaes, cou.i;truyendo :proximae.d.fne'fte 1,200 kil6metros de rde. 
300 ki16me~ros do lfneas do dstribuci6n y amp] tando 3 subestoin~nes 

eni el A~l~iln Occ1U~identa. El proect est5L' prgamd pa'"ejcub 

en 6 a[ us, de 1989 a 1995.
 

El costo estimado del proyecto e: do $24.161,317 de los cuales $9.100,000 

serian rondos no reembosables te AID, y $15.061,317 serfan fondus do 

contrapartida del Gobierno de Guatemala y del INDE, que incluyen 

contribuciones en especie. De los fondos io contrapartida se ha estimado 

que apri \IHaUIIILCII $9.9.'Ifa 00 fonUJ~~1*du q''.u'j proed-a de las 

asignacionus regulares del prespuesto del INDE, los cuales servirlan 

para financiar priucipalmente los cos tos administrativos, de inge nierfa, 
y la mano dy o>ra necesarla para la ejecuciun del i)roecco. 

Aproximadamente $5.087.314 serfan fondos adicionales que el lNI)E y el 

Gobierno de . proporc iona rfan durant ]os s-iis a Ius do 1aGuatemal,a 

duraci6n del proyecto.
 

Tal .)wo so ha convenido en CUoVULsacUile con UILcUII i J-U, d,,VW-

AID, previo a la firma del convenio que formalice el flul,,R .. l...nto 

para el proyecto propuesto, el INDE presentari a AID in plan 
n ,,, rr, tomarA.. , ... ",,, n' nqun rnmIee.............. .N.E dwu iLe los
 

proximos cinco anos para mel.l ra ,, sit-,cnii n fin:nci ra s, eficiencia 

institucional.
 

..3
 



( , INSTITUTO NACIONAL D1L ELECTRIFICACION FORMA 74103.03 

*K I I I 

.'.; J.. ,i' .,,.':?// GUATEMALA, C.A. 

EEENCIA 
DIrCCION CARL .1IAFICA 

IND[. GUATf MAt A. A' con . .. so .......vas...~na
 

TI LLX.-JDC..iJ t 4.U - 3 - Os$ numeto y referencia 

Sefior Anthony J. Cauterucci
 
1)/[ILCLU[ AID 

Creemos que e] proyecto propuesto lograrg un significativo mejoramiento 
en l.a calidad de vida de los habit;ntes del grea rural guatemalteca 
y proporcionrar tin importanote element( para ]a promoci6n del desarrollo 
de ]as 5reas rur'nleq, especialmvnte por el Cnfasis que darg el proyecto 
a los usos producttvos de la electricidad. 

Agradec endo de anteniano la co laborac]on de All para este importante 
esftierzo, es grato suscribirme, 

At m7," "nii.c 

i . /[., E:)UARDJO 'A8TANI'DA LLLESCAS 

' / ...-- '( Y
 
RECi/rgdc. :\ : /
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INITIAL ENVIRO1MENTAL EXAMINATION
 

Proect Location * Guatemala 

project-Title Rural Electrific, tion III 
(520-0353)
 

Funding $10,000,000''
 

I. ~Background 

AID has supported rural electrification in Guatemala
 
through two previous projects. The first project, Rural
 
Electrification I, was dedicated to the 6nstruction of major
 
transmission lines and substations while the second, Rural
 
Electrification II (PER II), emplasized the construction of
 

PER
subdistribution lines, networks and household connections. 

II will be completed in December 1988 and it is expected that
 
by the end of the project, approximately 90,000 new consumers 
will be provided with electrical connections in 475 rural
 
communities.
 

Despite these efforts, however, electrical service to
 
Guatemala's rural areas is still extremely low - only 7% of the 
rural population has access to electricity. Until 1985 one of 
the-basic reasons for this low coverage was the lack of 

abundant electrical energy in the country, but with the
 
successful start-up of the 300 MW Chixoy hydroelectric power
 
plant, this obstacle is diminishing and the main constraint is
 
now distribution.
 

I . Project- Deqription 

The goal of the project is to increase the productivity,
 
incomes and employment of the rural poor in Guatemala.
 

The purpose of the project is to expand electrification in. 

rural areas where the introduction of electricity will 
productive -potential of existingcomplement and maximize the 

infrastructure and resources.
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area 	will be the entire country with
The project target 

the only exccption of the Department of El Pet6n. It is
 

activity will
expected, however, that the major share of project 

occur in the Western Highlands. 

The pdroject hAhns threemajor, components,-_ all of-which 
to the purpose of providing electricity forcontribute 

These components are:
productive uses.. 

lines and electrical installations.1. 	 Construction of 

2. 	 Training ofcommunity members in productive uses of 

electricity. 

Credit for small local enterprises.
3. 


The construction component will build approximately 400 
lines, 800 kms. of electricalkms. 	of electrical subtransmission 

provide 	 connectionsdistributlion networiks, and household 	 to 
300 comrnmuities. No major50,000 new, rural users in 

transmission lines or substal ioi~s will be built under this 

project. 

The credit component will provide loans for the 

procurement of small electrical machinery to .approyimately 100 
The project will, also provide trainingsmal.l rural enterprises. 

The training will be
for approximately 5,500 rural. inhabitants. 

training for approximately 500
basically of two types: 
employees of the small enterprises mentioned above in the 

purchased through the creditoperation of small machinery 
component, and training for approximately 5,000 persons in the 

the proper and productive use
beneficiary conununities regarding 
of electrical services. 

II. 	 Env ironmeOtRa]ImiiPa__ 

of the proposed project will beThe environmental impact 
infrastructure will be

minimal. The construction of: electrical 
networks and householdlimited to subtransmission lines, 

Tile networks and household installations will be
installations. 
built along the streets or paths of existing communities so that 

clearing of vegetation will be minimal. 

be under the projectThe subtransmission lines to built 
o maxiium. These lines are primarilywill 	 he 3,4.5 kv. lines at 

lines; clearing of trees and shrubbery along the
sing](O-pole 
lines' rigght-of-waly will thu:; be minimal. In areas whice lines 
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to crops

go through cultivated land, the interruption or damage 


lines are single-pole.
will also be minimal given the fact that 


the sroall enterprises and industries
The operations of 


which will benefit from the provision of electrical services, 

have little if any impact on credit and training, wi'll 
the
 

industries 
are carpenters,
environment. Examples of these small 

y+ handicrafts, -smal]-stOres__and
 tailor hops., hoemaking, weavin
g


corn mills.
 

IV. RjeioLPi.d__ tPion 

the Mis;ion

Ba sed on the considerations detailed above, 

not have a significantt-he project wi)lhas concluded that 
recommends that the 

impact on the environment and therefore 
NegativeIII Project (520-0353) be given a 

Rural Electrification 
review.further environmentalDetermination requiring no 

4 

______.Concurrence 

Anthony J. Cauterucci 

Mission Director 

0630C
 



ANNEX G 

EXECUTIVE SUMMARY OF TIE MID-TERM EVALUATION
 
OF TIlE RURAr, ELECTRIFICATIO1 1I PROJECT (PER II)
 

PROJECT fBACKGROUND 

The Project purpose, as summarized from the Project Paper,
Guatemaja - Rural Electrification (revised) June 12, 1978, AID
DLC/P-2269, and later amendments an.d implementation letters, is 
to provide electric service to small villages in rural areas in 
the Western and Central Highlands, Eastern and South Coast'' 
Regions of Guatemala. The Project will provide 70,000 new 
connections, approximately 33,000 in previously non-electrified
 
populations and 37,000 in electrified populations. The
 
construction of 56 kilometers of G9 kV transmission lines and.901
 
kilometers of distribution networks will. service 342 beneficiary

communities. Project financing is provided by.a $10.6 million
 
AID 	loan and $12.6 million GOG counterpart contribution for a
 
total Project cost of $23.2 million.
 

METIHODOL0GY 

As agreed with USAID/Guatemala staff, the tatement of Work 
was the prime guideline for undertaking and completing the 
evaluation. -During the evaluation the evaluators conducted 
numerous interviews with staff of USAID, PER-2 (the'implementing
unit of INDE), INDE headquarters, regional and sub-regional
personnel, the Project consultants and beneficiaries in villages. 

FINDINGS AND TrEC0-NETIDATIOTS 

PMniczil and Financial Advance of the Pr6ject Against Programmed
Tarq£,t r 

7FJndings - Physical Advance 

Actual findings on physical, advances against programmed 
targets are as follows: :
 

OrIginal targets are taken from 'the Loan Agreement, USAID 
Loan Number 520-T-031, signed between USAID and the Ministry of 
Finance of the Government of Guatemala (GOG) on May 21, 1979.

* 	 Procedural delays in internal GOG approval prevented the initial 
- mplementation until July 1980. The original programmed targets 
were changed in the reprogramming document, Plan de 7

ect~.V Rral tin. 2A!_:._ - ReP ronamac.on, March 1903. 
While tlhe rep(.-eraillming docuiment doe"; not explicitly state the
total number of vil)ages to be electrified, it does list those 
already electrified. It also listr; tho,.;e to be electrified 
betvieen 1)903 and 1905. The consultants' reports list an 
additional 150 previously non-electrified and 114 previously . 

http:ronamac.on
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partially electrifidd villages to be completed under the program,

for a grand total of 342 villages as follow:
 

222 previously non-electrified
 
120 previously partially electrified
 

The e&valuaitdrs have used the'targets as 
amended by the March
1983 Cronoarama de TrabaJo as a basis for reporting on the

physical advance of the Project. 
 In general term, the advance of

the Project through June 30, 
1985 agairnt programmed physical
 
targets is as follows:
 

Target Completed Completed
 

Primary Distribution Lines 
 321.1 Kms.. 205.0 Kms. 63.8%

Secondary Distribution Lines 901.2 KIIis. 750.1 'Ims. 84.1%

Consumer Connections 
 70,000 38,946 55.6% 
Transmission Line 
 56.0 Kms. 50.*4 }ms. 90.0%
 
Substation 
 1 
 0 0.0%
 

The main reasons cited by Project staff and others for 
this
lack of progress against prog'ammed targets were (1) the complex
nature of the procurement procedures and (2) the Intervention In 
INDE by the GOG in 1984. 

The procedur.'es within INDE for all but extremely minor
purchases appear to be extremely slow.
 

Efforts are being made to speed up the procurement process 

by AID, procuring all foreign cost commodities for the Project. 

Recommendations - Physical Advance
 

The evaluators strongly recommend that the date for• completion of the Project be cxtended., The length of the 
extension should be set by mutual agreement between
 
USAID/Guatemala and the GOG-INDE.
 

Findlngs , Financial Advance 

Original inputs are taken thefrom loan agreement and
indicate a total Project cost of 
some $15 million, with USAIX

Loan Number 520-T-031 providing $8.G mI.llion and the GOG/INDE

providing counterpart funding of $G.4 mi.llion.
 

The original inputs changedprogrammed were in the

Reprogramming Document, Plan do E.1 ectr .1.f C'I!6n u'al NIo. 2 (I.R
2)-- Rljij~'~agll n-6u, March 19U~J page 94 ol which 
 appearS; in the|lro' nma do YJz;clulcJ;i,.irnlto. With f;light modification, these
Inputs wer'e agreed to by USAID in Project Amendment No. I, s.igned
between USAID and reprosentatives of thc, GOG and INDE on 
Svptember 30, :1903. (A copy of Amendmnit No. I Js attached as; 
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Attachment No. 5.) 
 This Amendment added some $7.9 million to the
,inputs of the Project, with $2 million being provided by USAID
(Loan No. 520-T-038) and $5.9 million in counterar
GOG/I,1DE, bringing the total funding for 

funding by

the PArojec t._to $22.9 
 -

These reprogramm'ed inputs were slightly modified by
Implementation Letter No. 40,
-" for -,in additional,,input for GOG/INDE of 
some $300,000 into the

dated May 8, 1984, which provided


Labor line item under construction and the transfer by USAID of$300,000 from the Labor line item to the Service, Maintenance andConstruction Equipment line item. The additional inputs from
GOG/Xn1Dh brought the total inputs of the Project to the present
$23.2 million. 
Actual expenditures for the Project through June
30, 1985 are as 
follows:
 

Percent of
L.i.nc Item Expenditures 
 Total Budget
 

Construct ion (000)
13,998.2 
 73.7%
 
Consul tancy 25G.1 . 5.4
Engineering and Adrinistration 1,454.2 
 97.7%
Service, Maintenance andEquipment 

301.4 
 36.2%
Technical Assistance and
 
Traini.ng 


6.3%
Aerial Photography 22.3 

150.0 
 100.OA;


Inflation 

Cont i gency 22.3 6.0
0.0 
 0_____TOTALS 

16,204.5 
 69.0 :
 

Ulecomrnd'ions - F.inancial Advance of the Project 

The evaluators recommend that USAID, the Implementing Unit
and GOG/IN)E plan an early meet.lng to discuiss the counterpartInputs into this Project to assire sufficient l.cal funding to
meet p.rojected Project outputs. Perhaps someallocated to Inflation of the funds
and Contingency could be tranisferred 
to
linc..items 1, 2, 3 and 4.
 

The evaluators recommend that 
more monies be provided so
that the Consultancy Services can be,: 
 extended to coincide with
th• exterlded life of 
the Project, if 
such an extension of the
ProJect is agreed to by all parties. 

It Is aso hJcijhy reconw;uinded ihat INDE and the implementing11nit tal'e advantaglo of the training anl tcchnical assIstancocoo ntent 0 h.ts Project. 
i
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Preliminary Statistical Information on Usaqe Patterns for New
 
INDE Consumers Connected by 1PER-2 as of March 1983
 

The usage Information made available to the evaluators about
 
new consumers connected under the PER-2 program, indicates there
 
Is a total of 24,251 new consumers the average consumption per
 
consumer 'per month' is 
12'.24 kWh and the average bll .1 per.cons'mne.i'. 
per month is Q2.54 (or approximately US$.85 at the current
 
exchange rate of three quetzales for one U.S. dollar).
 
The Project Paper projected an annual usage per consumer of some
 
200 kWh per year (see page 104 of "the Project Paper). The annual
 
consumption of almost 150 kWlh per consumer (12 months x 12.24
 
kWh) is under that projection by 25 percent. This is not unusual
 
in new rural electrification programs, but if the projects are to
 
become ,financially viable, INDE must undertake a serious
 
productive-uses of electricity program. Experience shows fhat
 
the'broader usage of electricity Jn the rural villages and farms
 
provides economic justi.fication for &'ture projects.
 
Assessment of TNDE's and Implementinq Unit's Capabi3.itJe.; to 
:Successfullir,plement the Project in the Areas o. Profn-ion and 
Selection of Villacios. Procurement Procedures, Human R: ource. 
and Construction EquiDment. . 

This was one of the more difficult areas to assess because 
assessing total capability under these circumstances is almost 
impossible. INDE is a large and complex organi .ation while the 
organization of the implementing unit for PER-2 is less complex.
The assessment which follows is primarily based on observable 
results to date in Project achievement, review of policies and
 
procedures implemented (or not implemented) and in-depth
Intervi.ews with the principles involved in carrying out the 
projects. 

Selection and Promotion of Villacges (NOTE,: the villages first
 
had to be selected and, once selected, the promotion phase began)
 

a) Findinos - Selection of Villages
 

Selection criteria for the initial selection of villages are 
enumerated on pages 26 through. 28 of the reprogramming
document (Plan de Electrificacion Rural No. 2 (PR -?]
Repro.x'amaci6n, March 1983). The capability of ItWE' staff 
demonstrat1AtFd in setting- thelse criteria was excellent. The 
process of selection appears to bo based on sound criteria. 
The four criteria used are used in pre-feasibility studies 
for rural electrification programs around the world: the 
length of the secondary distribution 3I nesc., a maximum cost 
per household connection (QO0), an infra,,tructure factor (6 
on a scale of 10) and nn economy factor, However, there 
s;eems to have been an oml;c.;ion in setting a minimum 
eligibility factor for the economy factor of the vi]age:; to 
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be selected. It appears that subjective, rather than
 
objective, decisions w.-e made when the villagws 
did 
meet the cost Criteria of QGOO per consuuter or less for 
household connecti ons ;nd/,or n fcrtr- r mo.. ,.nnint ,^ 


I n f ras tru c t u re.
 

'The, c~valt-or vL: eamIIinedL 2G of the 160 vilace cr-.,,Aflti,,-'rj,' 

from the Eastcrn Region of PER-2. 20 frnn newl V ed Alct-if 

Selecl cm f t s-ona._. ... . 11"Z_ <A 

.... IVaa) was selected, and every tenth
 
que-tionniszre from the previously electrified areas (60) 
 was 

Of the 20 questionnaire:r; from newly electrified areas the
 
an lysis shows the following:
 

10 villages fully met the criteria of cost and 
infra st-ut-c -iro-

C v (Ir-: mt on 'y1 ,-r r(-1" -1- teraL 4 
L

4 villages met only the infrastructure criteria 

if thisanaysis is vad, znd it were aop23ed to the 222
 
villaces previously non-electrified, it would mean that:
 

50% or 111 villagc'c. fully meet the criteria
 
30'i or 67 village:; ne.2t only the cost criteria
 
iM 6 or 44 vi]w:, me(._.only the infrastructu,_,e

crite'_ri~a
 

T. n !,election... rec a of viijages follow 
the criteria a -. set, unes,- there is .omeo ven-idinrr
 
political or Ccononlc roason that dJctates 
a different
 
selection criteria. Whun other criteria 
 are used, the
 
program staff should indicate why different criteria were
 
sed
VA( ...1: ( a I used IncludeAt ... -nd ,w,, t-U-a v'e to non-qua1fy~ng 

vc]a-es in theo progran. 

-.-_ _ , -7 . _ 

The capahl i.tt1, of the "promiotores'" is excellent and of the
 
highest calbier. This (an lb: attested to h 4he high

perrclntm I(,of Connectim):,; ill tho an-_- t :the .ew!
 
electrified village,,; 
 uidir EiZ--2. (Visual observations by 

'v;i uator's in a few -e](.cted villages indicate 
zpp0ox.Am %t4!1y 8 0% of pat(,nt] a Icustomers in each of the 
enorq : vill] visited by the team are already.1ci ges 
connc to.d 

http:zpp0ox.Am
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d) Recommendations 
-Promotion in Villaqes 

The only recommendation which pertains to this statement of .work is that INDE, and the implementing unit, maintain the
high capability which it has developed as it completes
i. . .. Promotion.,in -vill'ages ytt b-eetife-udrrp '--A 

.this time, INDE should ascertain whether PER-2 has

sufficient personnel, to meet the targets as outline 
 in the
Project and these haveassure' that personnel sufficient 
vehicles and other support items.
 

Additional recommendations are as follows:
 

If plans are developed by INDE's Commercial Department to

have an ongoing Promotion (Productive Uses of Electricity)

Program, the "promotores," with additional"training, could
form the nucleus of such a promotion staff.
 

Either PER-2 or the Comryercial Department of INDE should 
undertake the training of 
its consumers in the safe use ofelectricity, including taUch 
courses as how to wire their

homes and/or, small businesses and how to use ain'd eaC.1r
their electrical appliances and other electric"devices.
 

If further rural electrification programs are developed,

this staff should be utilized as "promotores".
 

Human Resources
 

a) Findings - Human Resources 

From observations and interviews, the evaluators feel that

the human resources assigned to the Project generally appearto have been both sufficient 
in number and of the necessary

capability to successfully implement the Project. This maynot have been true if existing; IhDE staff has not been
available 
to be assigned to the inplementing unit, if
personnel in the plann.Inq and Projects Departments had notbeen available to give the necessary suppcrt, coordination
 
and backstopping, and INDE's Construction Department

personnel had not been available to undertake and complete
the construction of the lines. 

The evaluators did find, however, that INDE and the
implementing unit have not effectively utilized the trainingand technical assistance component that built th'ewas into
Project. They usedhave only $22,300 of the prograramod$350,000. This inclTdodwas to provide Project porr.onnel
and others the opportunity to increase INDE's capabilities
in rual electriAfication manmqement and in rural

elect- Af 
 cation. desicgn standards and construction
 
proctchures.
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From Project documentation and interviews It has been
 
rYceztained that the following training has taken place:
 

trainin of sonm 275 local electricians 
one sho.t-tterm.training. course in financialme
 

Mexico,
 
short courses in English language training by I 
engineers
 
one two-years Master's of Engineering degree
 

The.: implementing unit might be"encouraged to made fuller use

of the talent available in other sections of INDE. 
 Working

in isolation from other sections of I'DE does not seem to
 
have had a significant effect on the implementing of the
 
Proje ct.
 

b) Recommendations - Human Resources 

It is highly recommended that INDE and the implementing unit
 
take advantage of the training and t'echnical assistance
 
component of this Project. 
 A number of general areas have
 
been discussed among the evaluators, USAID, PER-2 and INDE

personnel and others. The order of priority appears to be
 
the following:
 

promotion or productive uses of electricity programs

rural electrification design standards
 
rural electrification construction practices

rural electrification systems management and
 
administration
 

procurement procedures
 
safe uses of electricity
 
job training and safety programs
 

Constr"ct ion Equipment
 

a) Findinas - Construction Equipment 

The evaluators found an extreme shortage of both vehicles
 
and equipment to enable the a'ktremely capable and
 
experienced crews of the U7DE Construction Department to
 
adequately and efficiently carry out construction. What

equipment they do have is alreaCy worn out or will soon be 
worn out. But, in spite of these shortages, the 
construction crews have done an ex.cellent job of
 
coilstruct ion.
 
The evaluators also observed that most of the membe-s of the 

crews were lacking what is considereed proper wearing apparel
for the saifoty of the work force. Very few hard hats were
oh.!;erve1d, ;nd very few of the men had the proper s. No 
first ztid kiSts were Jii evidence. 
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b ) YecommendatJons - Construction Equipment 

Through the evaluators realize that it may not be within the 
meahs of either PER-2 or INDE at this time, we strongly
recommend that INDE adopt policies and procedures for a 
safety of the work.force and the compliance with adopted 
safety. practices and pi'ocedures. 

General Appraisal of the Oportincn Project 

a) Technical and Adniinir :ativc Performance 

1. 	 Findings - Outage Performance 

The present power outage performance is not recorded 
for distribution systems. Periodic power outages at 
high voltage levels (G9 kV and above) are recorded and 
maintained, but normal rural distribution'system 
repairs are performed at the consumer's request. In. 
some J.solated areas, outages may last over 24 hours due 
to distance from municipal offices, lack of
 
telecommunications and normal shortage of replacement 
materials.
 

Recom endation - Outage Performance 

Records of distribution system outages should be kept 

in order to be able to forecast needs and stock 
emergency repair materials. These records will aid 
INDE in determining what materials may be needud in 
addition to those needed to"meet their routine
 
maintenance requireinents. 

2. 	 FindAngs - Present Condition and Adequacy of Generation 
"Equipment 

The present P'ER-2 rural el'ectric distribution systems 
are supplied through existing three-phtse 69/13.2 kV 
substations which provide energy to the three-phase 
34.5 	kV and 13.2 kV feeders and single-phase 19.9 kV
 
and 7.6 kV secondary lines. The adequacy of the power 
supply equipment is 'satisfactory with the exception of 
a near maxfmum loaded t'o capacity 2.5 MVA tran:;tormner 
which 'wil'l handle the immediate demand and the PIfl-2 
distribution load suppiied from this substation. 

There is an indication on the books of INDE of' an 
excess of instal(ed capacity, but this is som,',whr't 
deceptJve beczu.";e of .the cleteri orated condJtio:i of th.. 
.- ,' ma 1. p. anVsn, miny of nv~d be i ofti 	 which to tal.',-i t 
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There is a definite shortage of capacity during the
 
summer months (November to May). This Is being

partially solved by USAID's Electric Power Reserve
 
Project (No. 520-0344) which will provide INDE with a
 
41.9 MW diesel unit on a loan basis until the
 
hydroelectric facility, Chixoy, come 
on line.
 

3. Findings - Present Condition and Adequacy' of 
Distribution Lin(.s 

The present condition and adequacy of distribution 
lines is excellent for all rural areas visited by the 
evaluators, however, future and ofdesign construction 
primary and secondary distribution lines should be
 
modified to incoizporate lighter materials for such
 
items as pole types, pole heights and wire size to
 
permit performing the same functions at reduced costs
 
without sacrificing mechanical strength and electric
 
reliability.
 

Time and manpower did not permit an exhaustive . 
examination of INDE's present designs and 
specifications. 

Recommendation - Present Condition and Adequacy of
 
Distribution Linef; 

The present INDE designs and specifications for rural
 
primary and.secondary distribution lines should be
 
analyzed more fully by design engineers with extensive
 
experience in rural electrification systems design.
 

INDE should establish a regular inspection program with
 
the pole fabricators in order to monitor quality

production according to the specifications. INDE
 
should also follow a routine' pole inspection in their
 
regular maintenance program.
 

4. FindJnqs - Present Condition and Adequacy of Office and 
Equipment 

Observation of present office conditions shows them to
 
be satisfactory throughout the regional offices.
 
Office equipment was satisfactory. Equipment for field
 
use was sparse or none. isterlt. The meter testing
equipment in the Quetzaltenango regional office was 
lacking an automatic calibrator; calibration had to be 
done, 1)y hand. The enclineer Ang and field staff on the 
oper.tICo)1 un.its lacked &sichessential items as 
meggars, voltage testers, short-circuit testing 
equipinent and watt/hour meters. 

.j ,
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RecmmedatU- PentI.,A %.A~ UA Ut y--1 

Office arid Eguipment
 

The operations crews should be provided with the proper 
equipment for testing the adequacy, reliability and 
safety of the systems before th;:y are energized. 

1. Findi_nr - Line (ohr_;tViuction 

Specified standards are used. Design-; are planned in 
Guatemala City. Construction is done by INDE
 
personnel. Specified standards are now being 
implemented for 19.9 1V and 7.6 i-V distributio,-, sy.;tems5 

__ _n as fo cosrcin co tc ni11 -Dug the 
early stages of the con:,truction phase, field 
Installations were made on the ba:;is of routine 

eexpr i e n c e ca i UedL'" V U 1 f ro m o th e r e a r l ie lr , i 1 ) - / D 

pr Uects. Although th0 crew!; did not hun, hari r i,,i
of th- de;igln cst;id cds in han i in the fie d, f iep Irld 

,: _ . .. .. . _ j . . _ 

The Ad --....t -bv1tructure of tT impte'-entng Uizt )n( Tin 
Relat i onsh.ns vi th Other Divi:, jow, o' INIDE dn Coord Snmati,mc the 

1. Findinrs - The Adminstratjv, Structure of the ImnIemenirjnq
Unit
 

As of July 30, 1905, the PER-2 staff numbered 152, with four 
vacancies. A breakdown of staff by sections is as follows: 

ExecuLive Director 
Administrative Section 1G 
Coordination of Loans 4 

Sgoneerono and Com truction 107. 

The Excutlive Director of PIF;-2 report- directly to the 
-anagerof the Works an!d Product ion !)v'sian T t shol Id _ 

nloted tli:it- thnrri hr,'z hoi~i ;i '-. lin iif r-4 1-rrT I r, tI~f h r.-------------------- r unit .r -o .tin.. t.a was eviione 

the Projct Paper . But the !,-tructlure that has evolv,,d Is an 
exce al'* t tL. 1 r cti i fIrle t! UC (2 fol M a m 111 t' ati e unIt I121 

program of rural electrification. 

It has been NFCA 'S experience that, when significant rural 
electrtfi-i 1 program:;, planned, it is almost a 1wys-aton are 

more~ eftitt- ve ad if[ ic iet[ to ulrva{te a new rurlll
 

eleoctrification d,-partm-'it, .- ection or unit to be totally 



respnni.le for Vie Jmplementat~on or such a nroqram.Th 

validity of this observation can be attested to by the rate
 

orcanlzatlonal and staffinq changes were effected. The 

orranlyat innal structure w, it presently exists is more than 
;:r'r~nzV ttIn carrv nut tne obLectives of PEr-2. 

Th)e unit might be .trengthr.ned by filling the position of
 
Deputy DIrector. There see-ms to be no unit head for theinur~ itSocJalad Pr'omotion ,.,*d thus is assunied that 
thir; mrnn of neorle report directly to the Executive 
D~rector of !'1'R-2. 

There had heen some p-c.hblcn; with the Planning Department 
and the Projects Depar, ment concerning the overlapping 
functions of PZ]s-2 staff an(d the staffs of these departments 

. 1h,.-re prob]erns been 
being we out. 
but , r-.r 'rir.n m,~,:71j have or are 

The woriIgn relationships pith all other divisions and/or 
depwrtmrtnts anmear to be e:cellent, save for the normal 
problems in a rather liarge, bureaucratiu organization. 

http:nroqram.Th
http:respnni.le
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FINANCIAL ANALYSIS
 

I. INTRODUCTION AND SUMMARY
 

Financia-l analysis of-the-'PERII i-Project was conducted-
for two purposes.
 

1. 	To determine the financial feasibility of the rural
 
electrification program
 

2. 	To determine the financial position of the executing
 
agency -The National Electrification Institute (INDE)
in order to evaluate its ability to maintain and
 
support Project investments and to continue rural
 
electrificaticn programs after the current program
 
ends.
 

The 	recommended AID methodology for- financial analysis of
 
projects described in AID Handbook 3, Appendix 3E, provides

different methods for what it calls commercially and non
coinercially operated projects. Non-commercially operated

projects are those which do not produce sufficient revenues to
 
be financially self- sustaining and must rely external support

for 	all or pait of their expenditures. Commercially operated

projects are "those which expect to .generate sufficient
 
revenues to cover all necessary capital and operating costs and
 
to generate a profit". A rural electrification project is
 
generally a subsidized type of project in which the generated
 
revenues are not sufficient to cover all expenses, but that
 
also provides benefits which are difficult to quantify. In
 
fact Handbook 3, (Appendix 3D, Section 4.2) gives "changes in
 
quality of life from a rural electrification project" as a
 
specific example of benefits which are difficult or impossible

to quantify. For the proposed Rural Electrification Project

III, it was decided to use the more rigorous and conservative
 
approach of analyzing the project as a commercially operated

project. This decision was taken because the project will
 
generate net operational revenues and will require substantial
 
community contribution and therefore it was possible to
 
calculate the rate of return of the investment or the amount 6f
 
financial subsidy which the project would require.
 

Therefore, the financial feasibility review consists
 
primarily of net present value calculations that evaluate the

financial costs and benefits of the programs from INDE's
 
viewpoint. This analysis concludes that the revenues obtained
 
from additional sales derived from project-financed connections
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will exceed the costs of generating and transmitting

electricity. As a result, additional sales will provide a
financial contribution towards recovering the costs of program
investments. 
 However, at current tariff levels, and assuming a
40% tariff increase in the third year of the project, this
fnancial contribution will .not be' sufficient--to offset the.
cost of the initial investment for the connections with the
assumptions used for the analysis described in the following
 
pages.
 

Project implementation will require a financial subsidy of
approximately $9,736,000 to finance the infrastructure
investment. Considering that AID will provide $9,000,000 
in
grant funds to finance the infrastructure component, the
financial subsidy to be provided by the GOG to INDE is only
$736,000. During project negotiations, it was agreed that the
GOG will provide the necessary subsidy to INDE to finance the
infrastructure investment. 
The GOG counterpart contribution
will be clearly defined in the grant agreement to be signed
between AID, the GOG and INDE. 
The required financial subsidy
must be evaluated against the substantial economic benefits
described in Annex I and the non-quantifiable social and

political benefits of the project.
 

It must be emphasized that these financial analysis
results 
are based on a 40% tariff increase in the third year of
the project with no further increases for the rest of the
project life. 
 This is clearly a conservative approach, but it
was considered that it was the only tariff increase that could
safely be estimated, given the current conditions.
 

The assumption of a 40% tariff increase in the third year
of the Project (approximately mid-1992) was carefully analyzed
and discussed at 
length with senior INDE officials. While a
tariff increase is not considered politically feasible before
the 1990 presidential elections, according to 
INDE officials,
whatever government comes 
to power in early 1991 will have to
increase tariffs or face an 
unmanageable deficit in INDE. 
A
40% increase is a conservative figure since INDE estimates that
a 70-80% real tariff increase will be needed in the next five
 
years.
 

The credit program has more favorable financial results.
The proposed interest rate 
(20% annual effective) is sufficient
to provide a positive return, yet it is lower than alternative
 
sources of loans for the borrowers.
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The current financial position of INDE is not strong.
 
Internal financial projections were provided by\ INDE during,the
 
preparation of this document. The financial p'&jections and
 

discussions with officials from INDE's Planning Department
 
revealed that a deficit is expected for 1988. INDE's financial
 

......	 situation will be affected in future years ,,by thefolwing 
* 	 factors: (1) Investments in capacity expansion, (2) Electrical
 

tariffs, (3) Hydroelectric and thermal generation mix, (4)
 
Reliability of Chixoy, (5) Labor costs.
 

To improve its financial position, INDE must employ some
 
combination of cost reduction, government support, and tariff
 
increase that will permit it to generate additional cash.
 
While each of these solutions imply potential political
 
difficulties, INDE's ambitious generation expansion plan will
 
necessitate the transfer of resources from other obligations 
unless its financial position is thus improved. 

In the following sections, the results of the Project 
analysis and the analysis of INDE's financial position are 
reported. 

II. PROJECT_ ANALYSIS 

A. Be'nefits of the Projct 

Benefits of the Project consist of the revenues
 
received by INDE as a result of providing additional subscriber
 
connections and selling additional electricity. Project
 
revenues will be in two forms -subscriber capital contributions 
and tariff revenues- and will depend' on the number of new 
subscribers that are connected and the amount of electricity 
they purchase. 

The goal of the PER III program is to connect 13,000 
new subscribers per year over a five-year period. It is 
apparent that sufficient demand exists to achieve this goal. 
There is a substantial list of communities that have applied 
for service -- 1,513 as of July 1986-- but less than 25 percent 
of these can be connected given the resources of the PER III
 
program. Further, the PER II program has experienced no
 
shortage of demand for connection and has connected more
 
subscribers than originally planned. The only contributions
 
required of PER II connections, however, are payments of 44
 

centavos per month for the installation of inside wiring.
 
Increases in this charge to cover-today's higher cost of wiring
 
and to obtain subscriber capital contributions may reduce the
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level of demand for connection. No estimates of the elasticity

of subscriber demand are available. Because the current demand
for connection far exceeds the number of 
new connections

available, it can safely be assumed that sufficient demand

exists to ensure that additional subscribers can be connected
 
as planned.
 

The demand for energy can be analyzed by reviewing the
billing records for PER II participants. INDE extracted

billing data for PER II participants for the month of December,
years 1984 through 1987. Selected results of this analysis are
 
as follows:
 

Average Consumption
Year Consumers kWh sales per consumer 
(kWh/mo.J
 

1984 17,023 201,870 11.86

1985 32,353 444,910 13.75

1986 48,063 781,832 16.27

1987 55,898 1,042,812 18.66
 

These data represent all PER II connections made since
1984, and thus mix villages with differing periods of time
since connection. In order to 
sharpen the analysis of growth

in demand over 
time, the data were recalculated based on time
since connection. As indicated elsewhere in the Project Paper,
many inappropriate communities appear to have been selected for
electrification under PER II, and demonstrated poor initial

demand and subsequent growth in demand. 
 Because the PER III
Project is expected to considerably improve the site selection

methodology, the 75th percentile of demand was utilized in the
 
following table.
 
Year kWh/con ec j
Irrase QVepri year
 

0 16.9
 
1 17.7 
 4.7%

2 20.2 
 14.1%

3 22.5 11.4%
 

The pattern of growth in demand shows 
an initially
slow increase, perhaps due to 
initial drain on consumer capital
caused by community contributions to the construction effort.
A strong increase in demand is noted in the second year of

connection, decreasing gradually in subsequent periods. For the
 purpose of projecting growth in demand, it has been assumed

that annual growth rates of 4.7, 14.1, 11.4, 
9.0 and 7.0% will
be obtained for the first five years. 
 Thereafter, 5.0%, less
than INDE's system-wide averago growth has been used. 
 Because
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this Project includes connection of additional subscribers in
 
already electrified areas, no growth in consumers per village
 
has been included in the assumptions used for the financial and
 
economic analyses. Thus, true growth in demand over the thirty
year period of analysis will likely exceed the conservative
 
estimates -used- here....Thispotential,-growth in.demand would
 
improve the financial situation of the project.
 

The financial analysis of PER III is based on an
 
initial consumption of 203 kWh per year (or 16.9 kWh per
 
month). This figure assumes that tighter selection criteria
 
will be applied under PER III that will select communities more
 
likely to use electricity intensively. The expected monthly
 
consumption is still substantially less than the average
 
monthly consumption of all INDE residential customers of 34.3
 
kWh per month. This figure has been almost constant since
 
1982; prior to that time it was much higher.. Historic
 
consumers, sales, and sales per connection, by customer class,.
 
are shown in Annex H-1.
 

INDE's demand forecast shows a projected growth of kWh
 
sales per residential consumer of about 6.8%. Newly
 
electrified connections can be expected to grow more quickly,
 
as they are beginning to acquire electricity-using appliances.
 
This growth rate is expected to moderate overtime, as they

begin to approach average usage for the system.
 

There is no available analysis of the rate classes
 
represented by PER III connections. In theory, all PER II
 
connections are residential connections, but field observations
 
contradict this expectation. In the absence of such analysis,
 
it is conservatively assumed that 95 percent of all PER III
 
connections will be residential; four percent will be
 
commercial and industrial; and one percent will be government,
 
municipal and public lighting. Commercial and industrial uses
 
are expected to have 55.3 kWh per month and government,
 
municipal, and public lightingwill use 128.9 kWh'per month.
 

The assumptions used for projecting subscriber demands
 
for PER III beneficiaries are summarized and compared to
 
subscriber demands'for INDE's direct service customers in the.
 
following table:
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INDE directly
 
served customers
 

Residential
 

- Subscribers 
 95% 92% 
- Base monthly consumption 

per connection 16.9 kWh 34.3 

mmerc] ,I Tnrliiz-rn1
 
- Subscribers 
 -% 60
 
- Base monthly consumption
 

Government, Municipal, Public Ligh-inri
 
- Subsci1% 2%
 
- Base mn t-hly nn niimnf- n
 

per connecton 12. h,.,.,
 

Annual growth rate per connection 
1989- 68%
 
1989-90 
 4.7%
 
1990-91 
 1 1 
1991-92 11.4%
 
1992-93 9.0%
 
1993-94 
 7.0%
 
1994-
 5.0%
 

Th. *Cve&nues tat wiji ue (enerated by sales to PER !!! 
cr .. also U.U U LII, (1E1 L 1. The current- INDE tariff
has three separate schudules for residential customers. Within 
each tariff, hrie structured is one of declining prices. The 
tariff that is anolied denenpn, on th am-n of energypurclused , -iFter rnn-imnn-on puts the custome.... on. h .... 

consumers, it is likely that the l()west tariff, R11-A, will h(

appli . in al.most all case.a. 
11 

ly iNDE has six iferetr,C-
- - I 

tariffs for government and munici(il users. The small size of
the users connecLed pirinn to the rIra!Ilectrifn 
program will result in f-hom ree-oiving service under the C I A 

114 and D14 tariffs nd. under Lhe M13 and G13 tarfs. 

The applicable tariffs are as follows:
 

RI]-A
 

0 - 7 kWh Q i.00 
8 - 20 kWh Q .154/kWh21 - h120 k h2 /,, 

12 i I / 11
 . .L.±U/I'hV~jI
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R1]-B
 

300 500 kWh 
 RII-A x 1.2
 
0 

more than 500 kwh 
 RII-B x 1.4
 

C14,LD14 and 114
 

Fixed monthly charge Q 2.30
 
0 - 14 kWh. Q .068/kWh

1.5 - 40 kWh Q .147/kWh

41 -150 kWh Q .139/kWh
 
more than 150 kWh entire charge is
 

multiplied by 1.4
 

M13 and G13 

Fixed monthly charge Q 2.30
 
0 - 14 kWh Q .1568/kWh
 

15 - 40 kWh Q .1974/kWh

41 - 240 kWh Q .1694/kWh
 
more than 240 kwh Q .1498/kWh
 

Given the estimated monthly consumption per

subscriber developed above, average and marginal revenue per

kWh can be developed as follows:
 

Average Marginal

Cl ass Aver(a- Revenue Revenue
 
Residential 
 17 .150 .120
 

Commercial, Industrial
 
Diverse 
 55 .164 .139
 

Government, Municipal 129 .191 .169
 

Actual average revenue per kWh for PER II
 
participants in June 1988 was QO.173. Allowing QO.44 for the
 
PER II user contribution, reduces the average revenue per kwh
 
to Q0.148, although it is apparent from the billing records
 
that not all connections were assessed this charge.

Examiiation of the average revenue per kWh for each agency

reveals that ten of the 32 agencies had figures above QO.15.

This result indicates that the agencies either had a
 
substantial number of connections that were not residential or,
 
more likely, had a large number of subscribers consuming below
 
the minimum. Further, using the stimated growth rates, the
 
average residential subscriberi will soon fall into the third
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block in the tariff and face a marginal price of Q0.12. For
 
these reasons, the calculations use average revenue from new
 
residential connections of Q0.15 and marginal revenue from

increased residential subscriber consumption of Q0.12. For
 
computational simplicity, a monthly connection charge was
 
imputed and the marginal price,was applied to kwh sales.
 

Three different scenarios were considered for the
 
analysis: (a) No change in tariffs for the next 30 years; (b)

20% tariff increase in the 3rd year of the project with no
 
further increases, (c) A 40% tariff increase in the 3rd year of
 
the project with no further increases during 30 years.
 

The final analysis was developed for the third scenario
 
and the following comments are based on that assumption.

Although it is still conservative, it would be unrealistic to
 
assume other tariff increases in the near future.
 

The second source of revenues to INDE that may result
 
from providing service to additional subscribers is the
 
contribution of capital by customers. Under the PER II
 
program, new subscribers contributed Q0.44 per month to cover
 
the costs of inside wiring. For PER III, INDE has not defined
 
a policy, but is considering a required contribution of 30
 
percent -- 10 percent initial payment Dlus 20 percent paid over
 
the first five years of the Project through a fixed monthly

addition to the subscriber's bill. The contribution would be
 
based on the average cost, per connection, of providing

distribution and connections to the community in which the
 
subscriber is located, because carrying charges would not be
 
added to the contribution that is paid over five years, the
 
actual value of the subscriber's contribution will be less than J \ 
30 percent. 

Several points should be raised with reference to co
financing options:
 

1. User contributions are clearly necessary to make
 
the Project financially viable. In fact, the
 
contribution needed is much greater than that
 
currently being considered.
 

2. 	High initial contributions will tend to reduce the
 
capital available for purchasing electricity-using

appliances and may thereby reduce future sales. 
 At
 
the extreme, a high required contribution may

eliminate potential subscribers. This is not
 
necessarily an undesirable result, especially when
 
INDE must select a small percentage of applicant
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3. 


5. 


6. 


7. 


rnmm uln i t i e s f or i n cl ui on i n . th pr o g r am . Hi g h e r 
i n i t ia l ch ar g e s wi l l h el p t o, en s,,r e th a t

electricity is supplied to those communities that
 
_;! , efL ent-ZA .n-' JIIU~) Ubl tLU S it L LL *L!,L ,i I, ,*JlyU L, r--- IaI %.J .3 U V tJ L ,,I 

A charge based on the cost of supplying electricity 
to a community will also provide an inventive for 
Communicrrities to e~lctrify only when it- i.s 
cost-effective to do so. in contrast, a single 
flat charge tor all subscribers wil encourage
depmnds byr coffmun t 4n,-S) -.thati. iU I a moel4 ,. i %.1 0.,.,L1'iI to.t.. -u --u, -1 . Jili % are . r cost-4-
serve.
 

""-e rtr- ,./tt_ dt L dU Ji I aLLdt1Ve difficuiies in
 
basing the contrihutlen on the cost of connection. 
The Commercial Department of INDE, however, gave 
assurances that these difficulties were relatively 
minor and would not greatly complicate the billing
 
process.
 

t'Fer decides ]eave the 

'rhe"r are ad-'an'r-s t-o co] 1 user 

contribution through ,n initial payment rather than 
_1._ __ U-- .7 W ! L 1 1 

risk, for a gi-eat iotion of tis capital if the 
to qystem. A combination of 

a low initial charge and high monthly charges will 
tend to encourage ini.ial subscribers but risk 
subsequent disconinection for non-payment. 

INDE should ensure that all subscribers make their
 
L, U .1 1-UU. I C1 - C L L Ul t:,UI jp.1rpr-e ot-ibt c - rIIeiL 

va I le bais. I-Tf ouiies wish to pay over time, 
they should contribute! to the financing costs 
associated with delaye d payments. Financing of the 
contribution may hne blnenficiai if TNDE's cost ofthan rurai TNDE Qr;p itn] is-le s__s Ith o co m ni y s ' 

fin:in-ng z nni- -- FrrF rr , ho,,,ei,,er, Ad - tn. 

Communities should be charged these costs. 

iLI[ genlt_e y i ecO 110111IIA.Di t lnui l I;tC1t11112.:IIt ll ha n t 

30 45 
should he (liver to een ding the payment period. 
both as a neans of in(vreasing the total 
cortribution and meducing the subscribers monthly 

life of .eLween and vears. Consideration 

payment. For e::aimple,L J ~ . I 12 U / L.# interestUJ' , C j L ~ ; L L L ati aL tLJi perccntL J ±.) IO . 

t- t.U ,-t3 ktUJ1 £ iL .JL1L1k ~ .Lyq--.VI U i t 5 :. L,
l 


thanlower monthly pay'ent- ..... 20 perueht 
UUnLLIUuLIon over LIVU yedrs. 

l 
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financing schemes are considered:
 
/I% Mn..
 

11 	 Ten percent initial payment, and twenty percen
payment over five years
 

(2) Ten percent initi il narmnt, anrl ..fry rce
 

payment over five yeais
 

(/3 Ten" pnrcent I (i payment, and ninety percent 
payment over five years 

It is considered that the maximum average contribution 
ULIdL UbeeflCiday communities will he able to provide is 30% and 
therefore, the final An Jyis is hi Por n rFinancin sce.
 
No. (1).
 

B. 	Project Costs
 

The costs associated with the PER III Project can be
 
separated into direct costs and indirect costs. Direct 
cnsts

include those "out-of-pocket" costs associat-rd wi h t-heProject 
and with --a les of e]!c1tricity to the Project beneficiaries.
Such costs would inc]tide fuel ucsrd in gn rnle rati.on, rnrin. and
 
billing, and rciiipmont and installat-ir r costs incurred i
 
connecting new subscribers. Indirect costs would incIudc any

resulting expansion of generation, transmission, and
 

overhead costs. Thes. c oss 	 diffit to..... '. are mr 

quantify because the energy sold to 
Project beneficiaries will
 
be extremely small relative to 
total system energy. Further,

indirect costs vary in the degree to which they can be 
attributed to Project participants. As a result, this analysis
attributes generat-ion and t-rnrni si on costs but n 
administrative or nverheadrosts. 

INDE's generation system j!; a mixed thermal-hydro
 
system, and will remain so thioughout the Project life. The
major r ^4 -4 - - -11 	 1 

ma ty of capacity and eneigy ar.e 
provided by hydroelectric
 
...... 0 KUL ILI 1.jJI II ILIn eIergy demand will 
normally be
 
met by thermal units. INDE u.;es a generation simulation model 
to develop its system planning, including the amount and type
of capacity to install, retire!, and replace. 

INDE's recent National Electrification Plan (Electric
 
y fm TI n1, 4 1, 

1 
z iu- n p q)JJ ZU11L. LLt LU UWIiR LOTcst 

of 	generation requirements:
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D~rnand Ena,g, 

Year1QP7 

Annual 
Peak (MW}

371 

Percentage 
Inciea.e 

Annual 
Total GWhO~C 

Percentage 
Increase 

-, I • .2 0 8UU. 
loop r'"'7 A n~ ^ 1% 

1989 433 7.4 2,195 8.3 
1990 460 6.4 2,344 6.8 
1991 493 7.0 2.518 7.4 
1992 528 7.2 2,704 7.4 

70 2,899 7.4 
19941 q q r 602A'7 

I... 
6.6r5 8 a 

, 
3,102) D 

o0 Z-00.0 
7.0I-o^ 
6 

1996 
1997
±I,:o 

676 
718
"r63 

6.2 
6.3
I.-, 

3,502 
3,736 

6.5 
6.7 
. 

1:99, 811 6.3 4,247 6.7 
2000 859 59 4,513 6.3 

To meet these substantial increases in demand and
 
prov](de a sufficient: reserve imargin to ensure reliable service,
 

(IUU.IJUI)se a, ,, • _ (.d U uzed as follows: 

Expected Year of
Type of Capacity Energy Initial 

p ro je c t Un i t . .G111I qp aratio n 

Geo Zunil I geothermal 15 110 1992Rio 13obos hydro 9 46 1993
 
Steam III steam 50 350 1993
 
........... .. hYu,r 00zu:
N1 On oo 199n 

AS P a hydro 68 10 196I a 

Sechi I hydro 80 209 1998 
GeothIma] ii geothermal __.55 430 1999 
Toa 372 1,709
 

The Zunil I geotherm-il unit has been delayed
substaint-ial]y in con.;truction. It was originally expected to

comeon-J.L~] ,, z a-, t]u [s. v1(1( lr-ian 1al Luel savingsCu,,:<; il
~19819 and prov ide t;ubstan l 
relative Lo vc ahe
Hbtrnati tlicrm.l generat:ion. 

Annex 11-2 prsc;ents the tot: ai renewable resource and 
thoulll (-junclalt io t- t i n- t (d,,to,-rest'!t under t is" demanUi o.-... 

forecas< and capacity exp(ansion. 'The tabl]. al.so shows the 
average cost of thermal generation by ye:ar and type of fuel. 
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Under INDE's economic dispatching procedures, as much

demand as 
possible will be met with hydro and geothermal

generation. Requirements above that level will be served by

thermal units. In all years thermal generation will be

required, ranging from a minimum of 17.5% in 1989 to 
a maximum
 
of 36.4% in 1994.
 

In order to determine the marginal cost of energy

applicable to new rural consumers, the National Rural Electric
 
Cooperative Association (NRECA) through the Central American

Rural Electrification Support (CARES) Project conducted a study

of load patterns for the National Interconnected System (NIS)

and typical rural electrification systems to determine t'heir

differences. The study also examined the power provided by the

NIS by fue,l source, time of year and time of day in order to

deteriiine the availability and cost of energy for new rural
 
electrification projects.
 

A copy of the NRECA document is presented as Annex H-10
 
and its results were used to determine the marginal cost of
 
energy applicable to PER III users. 
 The most important

conclusions of the study are the following:
 

a) Considering typical. rural electrification systems

load patterns and INDE's hydroelectric and thermal generation

capacity,, no thermal-based generation is needed to supply

electricity to new rural consumers,during 7 months ofnthe year

(June-December) or 58.3% of the time.
 

b) Given current rural load patterns, daytime

productive uses can be introduced without requiring additional
 
capacity in either INDE generation or the rural electrification
 
distribution system. To the contrary, such loads would improve

the overall system load factor and efficiency of operations.
 

The costs of generation equipment in INDE's capacity

expansion plan is hi'h, ranging from about $1,000 (USA) per kW
 
for the steam plant to almost $2,500 (USA) per kW for the hydro
station at Jocot6n. All of these costs are too high to use as

the cost of generation capacity. Both hydro and geothermal

generation require relatively large capital costs, but will

permit substantial reductions in fuel costs. 
 These saving

should be subtracted from the capital cost of the plant.

Similarly, steam plants offer fuel savings relative to
 
diesel-fired, internal combustion generation. 
 In fact, if units
 
were to be installed solely for the purpose of providing

megawatts during the system peak, combustion turbines would

likely be selected. The cost of such equipment ranges from $200
 
- $300 (USA) per kilowatt, depending on its specific
 
characteristics.
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Assuming a load factor of 0.41 (typical of feeder lines
 
such as San Juan Ostuncalco, compared to about a 0.60 load
 
factor"for the INDE system), 65,000 users with average

consumption of 30 kWh/month will require 6.515 MW of additional
 
capacity(I).
 

.Assuming-a generation unit-cost-of.-$200/kW, the.............
 
necessary $1,303,000 investment using a 15 percent cost of money

and a conservative 25-year equipment life (Capital Recovery

Factor = 0.1574 (2)) yields an annual cost of $201,574. To
 
this figure should be added $20,157, as 10% annual operations

and maintenance costs. Dividing the total annual cost of
 
$221,731 by the estimated 23,400,000 kWh/year yields an average
 
cost of $0.0095/kWh, or Q0.0256/kWh for additional generation
 
capacity.
 

PER III project-related transmission and substation
 
improvements are estimated to cost $775,255. 
 This figure is
 
taken from the project budget and includes foreign exchange

($516,799) and local currency ($131,418), costs for commodities
 
and local currency ($127,038) for labor. With a 0.1547 capital

cost recovery factor and an estimated 10% annual operations and
 
maintenance costs, an annual cost of $131,925 is obtained
 
yielding a unit cost of $0.0056/kWh or Q 0.0152/kWh.
 

For fuel costs, the conclusions of the NRECA study

(Annex H-10) and INDE's forecasts f6r energy generation by fuel
 
source (Annex 11-2) were used. INDE estimates that from
 
1989 through year 2000, 11,857 GWh will be produced from a mix
 
of thermal fuels costing a total of Q1,410,500,000. This yields
 
an average cost of therma'l encqgy of QO.1197/kWh for the period

1989-2000. However, accordinq to the NRECA study, marginal

increases in energy demand as.;ociated with the PER III project

will be met through available hydroelectric generation during
 
seven months of the year of, 58.3% of the time. Thus, the
 
average marginal kWh will cost: QO.0499 to generate.
 

Technical and other losses of 16.4 percent were used in
 
the analysis. This figure is b'.4 sdd on the losses experienced by

the National Interconnected SyA'tem. Using this assumption,

losses contribute an additional Q 0.00082/kWh to generation
 
costs.
 

(1) Capacity = (30 kWh x 12 months x 65,000 users)/ 365 days x 
24 hours x 0.41 = 6.515 MW. 

(2) Capital Recovery Factor = i/l-(l+i)-n, where i=interest 
rate (15%) and n=life of equipment in years (25). 
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Estimated A dJusts of energy for PER IIIIaCgindl 
consumers, including the adjustment for 
losses are the following:
 

SUMM ARY MARGINATL C"QST' O N..Mr (Q FtTl:ZA::::..rr'T17'FS"/k1.T? 

Generation Capacity (6.515MW) 0.0256
 

Transmission/zubstat ion: 0.0152
 

Generation Costs (variable):
 

Fuel 0.0499
 

Transmission nn nnp9
 

,qiih-FoLa 1 0 * 0837" 

TOTAL c nr t ?AT), T?1?T
 
, ~, .s. '.JL A"I'. l 1. ltsIJ
 

ENERGY 
 0.0989
 

Distribution costs (34.5 KV and below) are direct 
costs associated with the Project. These costs (including

inside wiring, meter, and service drop) are estimated as
 
foilows: 

Wiring:
 

T= of__Co n ct i on 
Connection in newly electrified areas 
CULU LIon lqUulring expansion 

of the secondary distribution
network 

Connection to an existing
distribution network 

acounting, for) PER= flii coMneCIiinnc wil 
primadrily thyogh a ,>ystem 
meter, prenaros the hi l, 
customer - . I.... Syt~n[Indor . f-hi-- .1 

of 70 or 80 centavos per 
connections). According 

whm!reby an INDE employee reads 
I ind co1 L,, -f- "ayrsslm F-, f,,0 

h , 

conn(i tion 
to INI)E's 

cost of proces;sinq an electric bill 
transportation and other cost:; for 
Therefore, the billing and collection 
integrated as follows: 

Q. Per Connec t-ion 
Materials 


336.78I 

300.04 

145.41 

h e ajcormpliszhe 

La bor 

910.46 

701.42 

40.78
 

the 

mlye~1,; - .Y ad A-cLJ~" 2 -, a a " M1 I1 C1ll C' 

(depending on the numor 
Commercial Department, the 

is QO.17 and the 
a monthly bill are QO.012. 

costs ner mont-h rm hr 

U | 

of 

'\-9 
C 
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Bill processing 
Transportation and other costs 
Average commission 

Q 0.17 
0.012 
0.75 

usecj in 
TOTAL 

A monthly billing and collection 
Q 0.932 

cost of Q . -will be 

used in the analysis to account for contingencies and necessary
 
system improvements.
 

A bad debt allowance of two percent of total billings
 
was used in calculating Project revenues. As INDE has ro
 
write-off policy, this figure is based on experience in other
 
systems and a review of accounts payable.
 

INDE currently has over 200 percent of its normal
 
monthly billing value outstanding more than 150 days. Much of
 
this amount, however, is due from industrial, government, and
 
municipal users. Analysis of residential billings shows that
 
98 percent of billings are paid within 120 days. Because most
 
PER III subscribers are expected to be residential, and because
 
cut-off procedures are instituted 120 days after billing, the
 
two percent bad debt figure was used.
 

C. Contribution Analysis
 

In order to justify a new connection on a financial
 
basis, the not present value of the tariff and other revenues
 
must exceed the present value of all associated costs. Three
 
different scenarios were considered for the analysis: (a) No
 
increase in electrical tariffs, (b) 20% increase in electrical
 
tariffs, (c) 40% increase in electrical tariffs. Annex H-3
 
presents the results of the analysis of the customer
 
contribution for various sizes of consumers in the residential
 
and commercial classes, for scenarious (a) and (c) above.
 

The prices currently changed to rural residential and
 
commercial consumers exceed the cost per kilowatt hour
 
calculated for typical rural connections, in almost all levels
 
of consumption.
 

Therefore, even with the current tariff, a positive
financial contribution will result from all levels of 
residential and commercial consumption, with the only exception 
of residential consumers with a very low energy:) usage 
(approximately"half of the consumption estimated for typical 
PER III users). , With a 40% tariff increase, the financial 
cont.ribution is substantially improved, and almost all types of 
consumers will generate contributions in excess of the cost of 
service. 



~ANNEXH I 
Page 16 of 20
 

The scenario which was used for the net present value

analysis was a 40% tariff increase in the third year of the

project. 
This assumption, although conservative, is consistent

with the estimates of senior INDE officials, and also responds

to specific World Bank recommendations.
 

D. Net Present Value Analysis
 

Net present value analysis was prepared for a
 
thirty-year period.
 

The financial costs and benefits depend on 
the types

of connections made, the class of customer served, and the
 
amount of user contribution. The analysis was therefore
 
conducted separately for each alternative and then aggregated

to estimate the returns of the total project.
 

To estimate the aggregate net present value of the

construction program, the following distribution of customers
 
by type of connection given in the budget was used:
 

- Newly electrified communities 25,000 connections 
- Extensions of the distribution 

network 15,000.connections
 
Direct connections to existing

facilities 
 25,000 connections
 

Within each type of connection, the following

distribution of customer classes 
was assumed:
 

- Residential 95%
 
- Commercial/Industrial/Diverse 4%
 
- Municipal/Government 1%
 

Three different scenarios for community contributions
 
were considered over a period of 5 years: 30%, 50% 
and 100%
 
contribution.
 

A summary of results and details of sample

calculations are shown in Annex H-4. 
 The results of the
analysis for residential connections, for the different types

of connections can be sumnarized as 
follows:
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FINANCIAL NET PRESENT VALUE ANALYSTS
 

v .,, . 'aA &l A.
 

CO-PAYMENT
 
TYPE OF CONNECTION 30% 50% 
 100%
 

RES-IDbFENT!AL
 

Newly Electrified -770 -520 103
 
Netwuik 'xterLsion -6(4 -404 96 
Direct Connction -34 3 96 

COMY..(R, IA 1! 1 NDLIT I AL!DIVERSE 

New!-Ne twor,-k .- -76 70019n:;ion 71109 


Direct Connection 570 607 700
 

RI c rNow]y E l-r ,1 A9I1114
 
- ... . ..-,.. .
 -.- ,. I --- - 7 ,L 2 J-. 1 

tesPewri o)n 1413 1614n.. 
 2114
 
Di rect Connection 1984 
 2021 2114
 

In general terms, althouclh a positive financial 
contr i-JLu luL I uuIts from aimust: ela1 -vrl s nf r o I -n4 I n A 
comie i a.11 cuIU1Im .(t - jffi ii f s t t e c s

0Of t i1 ia nvoctmp n . ;nri -.-hrrfnre, only th 100%o 
community contribution scenario produces a positive net presentva ]1o. 

........-,,: ....u.i(u:,,L-1t W* 1 in the impiementatlnn
U, 
of PE, 1i and preliminary studies conducted by INDE, the most 
probable average! for community contribution is a 30% of the 
cost of connection and this i.; th- alternative that will hp 
COfl:uuiud for the project a;]ys s. 

Base(] on the assump nesie above, .. iq--a... 

. t ar..-..i, ', . . i hJe th ; rd.-A y o the1 
 -o j t a 3u.% 

communit y contribution and a ",20 year period, the net present 
,l..... , 0 0 V(U I L I u ii.. is approximately Q26
million, or approximately - $9.7 million. The derivation of 
tLis r(-;1it i shown in detail in Annex H-5, and issummarized 
be I ow: 
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FINANCIAL ANALYSIS
 
NET PRESENT VALUE OF ADDITIONAL SUBSCRIBERS
 

(Quetzales)
 

COMMERCIAL
 

INDUSTRIAL GOVERNMENT
 
RESIDENTIAL DIVERSE MUNICIPAL TOTAL
 

ELECTRIFIED
 
COMMUNITIES (18,287,500) (173,000) 310,250 (18,150,250)
 

EXTENSIONS (8,607,000) (600) 211,950 (8,395,650)
 

D)I RF:T 
CONNECTIONS j(An7 nnL 57n Ann ngO Ann Oro rn
 

(27,702,000) 396,400 1,018,200 (26,287,406)
 

Net present value analysis of the credit program is
 
Positive. Payments bnrrower.sr tnpce i -yed
from Srn an 
effective rate of interest of 20%. Discounted at 15.0 percent
 
per year, -he retuirns arr ,,Ff:icenf , offi.:,- th costs f
 
fuinds, bad debts,,and adM1i ~st aivCeXp ns s. T her"' u11'-soI
this analysis are shon in Ane 16. 

~. I.JL1It.I'il dfl:ld Mu d .y- ZI 

, rU 1 L-_-. "I_ - .--aq1£.- -1 -d 1 - I I__J__dL y _i j 

INDL's recent loan agreement with the World Bank 
includes several covenants concerning future financial
 
performa nce The pinrcipal coven;mwts are: 

" Rate of retrn n %'n 

1988 -- 4.6% 
-- -- ° .

1990 and after 5.0% 

o Debt service coverage ratio of 1.5 
" Operating ratio of 56%O 

o Consuimer-to-employee ratio of: 

40:1 by December 31, 1989

75Ij uy December, 331, 1:993 

In order to comply with these covenants, INDE will
 
have to increase its :iffs. Dep]Wnding upon the magnitttde of 
tariff increase -s mouunt f finanr si)siry .dthe ( th!, a! ne, to 
pay fnr the initial infra.tucturin this Project w;,ill he 
substantially reduced or eliminatcd. 

http:bnrrower.sr


ANNEX H
 
Page 19 of 20
 

III. FINAN-CIALjONDITION OF INDE 

Both the historical and f.uture financial condition of INDE 
were examined. Annex H-7 sui drizes INDE's financial statements 
for the period 1983-1987. Summarized financial projections for 
1988-1997 are shown in Annex 11-8. 

Throughout the past .five years, INDE was able to support a
 
construction program substantially larger than its level of
 
depreciation charges. It reports positive net income in each
 
year, although working capital fell substantially in 1984.
 
Performance on key financial ratios was as follows: 

Ratio of Return 
on Fixed Assets in 

Operati on(2,) 
Operating 
Ratio(. 

Current 
Ratio 

1987 2.29 59.5 2.05 
3.986 3.63 47.1 1.67 
1985 4.67 63.8 1.03 
1984 3.75 79.1 .73 
1983 9.80 62.8 1.60 

These statistics show that INDE has had difficulty
 
attaining the level of financial performance that it must meet,
 
according to its agreement with the World Bank.
 

According to INDE's Projected Income Statement '(1986-1997)
 
(Annex H-8), for all years, INDE's operating revenues exceed its
 
operating expenses yielding a positive net income before the
 
debt service. However, this operational profit is not
 
sufficient to cover the debt service and the expansion
 
investments, and therefore, a financial deficit is projected for
 
all the period.
 

The financial projections for INDE illustrate that it must 
increase tariffs in order to improve its financial position. In 
addition INDE will need substantial borrowing to support its 
system-wide generation and transmission construction program. 
The projections reveal an annual shortage of funds of at least
 
Q150 million during the next six years. It is apparent that, in
 
its current position, INDE faces difficulties in supporting its
 
planned construction.
 

Under the constraints of its current tariffs, INDE projects
 
annual deficits that by 1993 will exceed corresponding operating
 
revenues:
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aJ,Uud- p Ud1y .dbIig DefictL as a 
Revenucs Deficit % of Revenuies 

1989 206.0 153.0 74.3 
1990 224.1 221.7 98.9 
1991 202.3 85.8_35°8 


1992 247.6 242.8 98.1
 
1993 283.4 368.0 129.9
 
100A 12A12 ( '7C 0 • A 

Given the foregoing, INDE must. increase its revenue 
generation during tile next six yeirs, or it will be forced to 
delay its planned sv!-,em-wirl, connl.-rruci-inn program Cornpy"ng 
with the World Bank covenants will contribute significantly to 

deficits discussed above.
 

1-3- 1L 
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Connect icns by11istor ic Sales atid ClsE of[C,-toqer 

Total Sales--,"(H gromLh
 
Class ofE.nd 15986 1985 1984 1983 II rte II
User 


II 
 II
 

8E6idential86,972 75,703 68,848 65,418 I1 9.967.1
 
Ccrercia1 20,375 17,129 16,882 
 17,018 II 6.14%11
 
Industrial ( 50 1Wl) 11,528 8,02 6,653 7,953 II 13.17111
 

-ovn~.trl 5 N) V-004~ 57,723 4439 4,7 ?62
 
Gnver n an ,11:inicipa], :15,6J5 1,,24 1 10.4711
14,029 |I,625

"Fublc Lighting 10,,64 10,378 10,099 9,730 ,, 4.06111 

Total 234,499 178,864 158,034 152,639 15.391
 

Percent of Total Sales
 
1986 1985 1984 1983
 

"Ptidrntial 37.092 43.571
42.101 42.86%
 
Cov1.erciaI B.69Z 9.58Z 10.68% 
 11.161
 
Industrial ((S.N) 4.921 4.641 4.21% 
 5.212
 
Industrial (50 Pil) 37.95Z 30.04? 28.041 
 26.78%
 
fcvernrant aid Municipal 7.841
6.66Z 7.11% 7.62%
 
P bic L-4..ting 4.68 5.801 6.3. 6.37%
 

Total 100.00% 1)0.001 100.00 100.00% 

Nunbc' of Corinctions growth
 
Class olEnd User 1986 1as 1983
1084 rate
 

Residential 211,525 K,918 177,367 154,9q1 II 10.9 lI.
 
Comercial 1,644 11, 19 10,974 10,651 
11 8.6111
 
Industrial ((50 "iR) 815 654 
 660 636 II 8.62X1l
 
industrial A50 117HN) 112 140 102 II 4.69?.!
 
lovernant and Ilunicipal 3,526 
 3,313 3,133 2,920 II 6.51%11 
Fublic Li-hting 522 521 502 506 II 1.04%11
 

Total 230,15! 2 3,678 19L,802 169,606 10.71%
 

Percel! of Tnt.l Connections 
196 195 !F84 1983 

Residential 91.911 92.45 91.991 91.27Z
 
Cor:ercial 5.93% 5.351 
 5.65Z 6.^3%
 
Industrial 510MW) 0.351 0.311 0.35% 0.37Z
 
Industrial ('50 111M 0.057. 0.051 0.07X 0.067
 
Governpant and lunicipal 1.531 1.531 1.62Z 1.72%
 
Public Lighting 0.231 0.251 0.261 0.30.
 

iotal 100.001 01Q.A0100.01 100.00
 

Avera;e Salcs per CTnn2rtion- groxth
 
C1a3s ofEnd User 1986 1985 
 1994 1983 rate
 

Re~idcntIal 34 "3 32 35! -0.3111 
124 120 129 133 I -2,27%11
 

Industrial 1.50X) 1,179 l,(58 .
 815 1,042 11 4.191!1 
Inusril.l'~'~61,393 ''6,374 3335 1I1 23.821111 

.!-,c~n.nt .d.:niripflI 370 7299 332 I 3.M51,1!
 
PO.I L1 t;nq I,7') 1,65 11657 1,02 1 -. 9.!!1
 " 


xlix I .1 1.i,. ~* I. .x .xA 5 
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Annex 11.2 

.. 

Perpinb~ 

OFKER DIESEL ERU1O 

1her ga! E~n 
....Tl. L - -1., _ 

:; 

.19 110 

te9Ill) 
Mg9I 110) 
199 1371 
179 1974 
1F94 1574 

21,92145 
1% 2456 
197 245' 
15"5 2665
1 3092I'; 

2 

,, 

152 
601,6 
5 
843 

-1018 

1019 
926 

1051 
1059 

1B2 

20.5 31.9 

55. 8 
76.2 

82. 5 
101 

124.1 
124.4 
112.1 
128.8 
129.7 

1921 
1 2 . , 

26 

0 
0 

14 
0 
1 

0 
0 

64 
65 

"15 
137 

4.3 

2.3 

O.1 

10.9 
14.7 
2.6 

23.7 

I01 

82 
102 

159 
B2 
III 

125 
120 
16b 
17
141 
1961 

4.9 
7.1 

15.8 
4.9. 
9 

10.9 
10.3 
16,9 

18
13-1; 
. 

3.53 5 SL 

534 V.,7 
7X9 F..9 
82"4 1 0,6 
925 ' 105.9 
113 ".133.1 
1144 B5.3 
10-6 I:.4 
12.1 I'b.6 
1147 12.41147 1',e. 
1414 1 7.9 

NaLi nzI Electrificatian .,
F,,o.a.,,tEr,0r99 B.r.ne,.tia.n, ,,yF,..elSoure 

Toal Eenew ble ll,er.aI Avcrza. c.st 
Sen r aIn, Resourc 9en.tatio- ThernI EFn 

0.0) (Fercent) (F'crcentI (centavcs!h-1ih) 

1M 2195 1810 385 11.38 
1 2N?.4 4 1810 . 534 11.37 
19l 251 !910 708 .11.85 
IM5212703 1279 224 12.21 
::93 2899 1974 925 11,45
1994 3104 1974 1130 11.78 
1995 3C89 " 2!45 1144 11.83 
1996 3502 2456 1046 11.70 
1997 3737 2456 12e1 12.22 
1999 392 26E5 1317 12.33 
I9 4247 3098 1149 11.91 

2000 4512 3198 1414 12. 8 

Yrar 

15S7 
1390 
1991 
1 

1991 
1994 
1915 
1996 
19?7 
18 
199? 
2010 

.,,oAverage Cost and Ppr, ,!qa oi lhrrl .erlic. by I;+ol ,uel 
Icntavs1Whl 

.enrpuplerpi..o' Crud, 
Cost ferccnt Ccst Prcnrt Cost Fer:rnt 

12.3b 67O'I1 16.. .7 
1'.35 84. 64IX'.,. 5 - 1,IST i 
12.57 25.59" Q.Q"7 7.55N'-.4 17, 

2 1.5 79.13 16,4. 1,.7g, ro P . 
11.98 91. 14 0.f. 5.90 96
12.19 30.09%': .'7 .' 8.11 27. 
12.21 B9.07X 0.,"% 9.72 , 37 
12.11 88.53. 0.,, 2.8 1147. . 
I".25 K.051 17.03 5. 0.1? . P96, 
I2.25. 0,41%, 17.29 6.4, 1).4 F1:. 
12.19 F6.427. 17.33 1,. 1 9.4-3 I.7"i 
12.28 76.45% 17.30 0.92 1.911% 

+ 

(..,.9.. ..
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BIL I L I ANALYSIS 

i1O5T OF SUPPLY i 	 REVENUES 

IL I 	 I 

a,-I .0-ar l ,ui l, ,i,-;I Av- , ,U,II i d,, 	 Commercial i 
lEnerqy: 0.0?98 per h I 	 ! 
iI 	 I 

I Montiy Cost of I Net I Net I 
Slr. gne I . .kki; , ., 11 P - . I ;L..1 . I n.:- : -- I~ . n,: I r* - : .Ion- I 

. I TuyJJ I II ILV IIUIILII1Y VillA LUIILI IUULIUIII rIIILV nlUIiLII)I ill LUIILrIuutIUfl I 
SI I i 

0 1.000 i 	 j.000 0.00 i 2.300 1.300 1)49hI 1 	 .000 -0.4.94, . 0.(0?95 2.776 1.2B2 I 
-0.3 0.9 

. . , . LLI L 

S10 	 1 M ( 1 0} 216, 1.4 " " 2 1' (~qI.5 3 1.6 1( 

15 2.484 I 0.216 2.725 0.241 I 0.206 3.339 1.355 I
 
2. 	 .2.. ..803 0.025 0.206 ,4.F69 1.89
 
25 	 3.473 1 0.168 4.643 1.170 1 0.20h 5=B97 9.474 1 

D I1 0 AH ' P I Ik I A. in(k 6.026S 9)Oro I 

35 4.462 1 0.168 6.323 1.861 1 0.206 7.955 3,493 1
 
40 4.956 1 0.169 7.163 2.207 1 0.206 8.984 4.02B I
 
45 5.451 1 0.168 R,. (03 2.552 1 0.195 9.57 4.506 1 
50 5.945 1 0.168 P.E4 3 2.898 I 0.195 10.930 4.985 1 
55 6.44) I 0.168 9.M83 3.243 I 0.195 11,963 5.463 1 

i60 	 b.934 tO 0.523 1 M 6 1i 16 3.589 0. M 618 5,342 

65 7-4291 0-168 11.363 3.934 1 0.195 H.849 6.420 1 
70 7.923 1 0.168 12.203 4.200 1 0,195 14.822 6.299 1 
75 B.418 I 0.168 13.043 4,625 I 0.195 15.795 7,377 1 
00 8.912 I 0.160 1,. S3 4.971 1 0.2135 U,.7AB 7,_9_ 1 
P5 9.407 ! 0. 1R 1472.1 5..16I 0.95 7.7M1 8 A 4 I

9Q I 1 1)1 ", LL I A IOr 1O 11I a n1? I 
iI -	 I. .1 . VIiV-

1 
I U 	 I V. Bidal.i I I U, U L-, 

95 10.396 1 0.16H 16.403 6.007 1 0.15 19.687 9.291 1 
100 10.890 1 0.168 17.243 6.353 1 0.195 21.633 10.743 1 
110 11.879 1 0.168 10.72T 7.044 1 0.195 23.579 11.700 1
120 12PAMF 1 . 1 MI b(,,t.!) 1 7 735 1 0.!95 25.515 12.697 1 

130 13.857 1 0.151 22.143 B.286 1 0.195 27.471 13.614 1 
140 14.846 0.154 23.6 3 B.P37 1 0.195 29.417 14.571 1 
150 15.835 0.154 25.223 9.388 I 0.195 31.363 15.528 I 
160 16.8254 1 * i,.763 9,939 0o- 17 34091 17-963 
110 17.813 1 0.154 2P.3)3 10,490 I 0.272 36b.811 18,990 I' 13 1. "en?I 0. 	 11.041AI , '0,5 0.7,,, 1A97 ' 

• . IIII II Vi Z.l14 JI .1 JU ,Vl IJ'lI 

190 19.791 1 0.154 31.393 11.592 I 0.272 42.260 22.469 I 
2Vv 20. 170 I .154 321.' 143 1 44.985 214..50. I2. 0.L7- 24.2) 
2) 21.769 1 0.154 34..3 12.694 I 0-17? 47.70 25.940 I 
2' 22.759 1 0. I54 kVPI 91 S Al? kr

(1..! 	 3.796
23) 2.77 54 	 0.272 50.433 27.675 I
 

140 21.731, I 0.154 T.3 14."47 I 0.272 55.1E2 31.146 I 
L250 1."J I v. j 'C- 1... V... 58. 61.822 I 
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Residential Class Annex H-4
 

l"(wiy Electrified Connection 
 Pane 1 of 10
 

Colinancing: 301 Tera: 5 years
 

Cr~nectiu io ,,ry 7.20
 
lRev~nue/iiih 0.120 O.168 
Cust /I't~h 0.67 9 

os t 1Grin [ Ion 12.00 
Pad debis 2.(" 

Initial Payment 10,07.
 
Di-ecuurm, ka p ,
a-15 


II 
 I Iii
 

larill ost Ilet IConnection I Iniiial Periodic I 
 let I
I 
 Year I Sales Revenue of Sales Pevenue I Cost IFavent 
 Payments I Cash Flow I
 
I--------------------------------------------------------------------I
 

0 1I 1247 I 124.7 1 -1122 ! 
-- -,


2 212 33 33 
74 71i
0 I I 74! 74 1
3 1 242 40 36 11I !
II I , A LL,.... 


.uE I
.I ')ii 

74 88 
1I 5 15 1 I741I 15 66 43 17 1 90 11 17 I 

8 1 347 65 46 
A 

19 1 I 
18Z 
19! 

9I 
1^1 

SIII 
J33 

402 
4E 

7i 

75 
G127 

50 

52 
54 

21 

23I 
24I 

I 

I 
I 

I 
I 

1 

20 ! 
21 1 
21 
24 

Ai0
A|,A 

A 
, .^ 

5
-15 '26 . 26 1 

!f1 
15 

17! 

465 
41 

513 

B5 

93 

56 

. ... 
63 

27 1 
a Ai,, 

30 

I 

I 

1 27 1 

I
29 ! 

3, 

18 1 
1I 

565 
534 

102 
107 

68 

71 
"34 1 
36 1 

I 

I 
I 

I 
34 1 
36 ! 

i21 

I22 

20! 
I 
1 

613 
94 
687 

I I 
117 
122 

74 
77 
81) 

,n,A
40 i 
43 1 ! 

4 
43 1 

1 
1 

I 

I2 

,128 
4 I 

Z.2: 126 1 
27 !I 

759] 
795835 
8777'21 

,o 
134 

141147 
154141 

p3 
87 

9195 
97I9] 

45 
47 1 
5053 11 
565 I 

I 

lI5 

II II 

45 i 
47 1 

53 I 
56I5 I 

281 ?2 162 103 99 1 
 59 ! 
29q1 967 19 lg 21
30 i 10i5 170 112 65 1 I I 65 1 

I......................................._
 

I mY- 1 0 n10 I 1.....
-,03
o 1 125 
 249 , -247 7..
 

1 
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Financial Analysis
 

Annex H-4
 
PpsidenliAl Class 
 Page 2 of 10 
Extprn nfDsrbto e~r
 

Colinancin,: 30Z Term: 5 years 

Connection charge 7.20
 
FevE.nue!l Wh .2- 0~.O.)ul
 

Cost /fih 0.0879
 
Cost/c nn~ct.ion !2."01.,
 

Gadud~bts M.
 
initial Fay~lcnt i0.07.
 
isrount Rate 15.t'7
 

I I I d 1 
Tar if Lodl ..i 1.4)r..I ial:_ r ._ ij , . 

Year I Sales Revenue of Sales Revenue I Cost IPaynenL takcents ICash Flow I 
----------------.-.---------------------------------------------

0 I100.1 -90! 
2 I 201 32 32 -1 I0) 5 I 

31 242 47 36I 
 I i7 I
 
, 39 131 i 71)


5 1 294 1' 1 LA 74 1 
" O'J'I il 

W 315 59 43 16 1 I I 
 16!
 
71 331 61 45 17 I 
 I 17 1

01 1 4 46 18A 

9 I 364 67 48 19 
 I 1 191 
1I _ 70 50 20 I 20 I 

I I 04(2 73 52 21 I I I 21
 
12 1 422 77 54 23 I I 
 23 1
 
i.1i 443 80 5& 4 i ')AI 

13 ) k Ii I 

4I 
 I I 7 I 
lb I 513 91 63 .9 I I 1 27 I
 
97 I n,[ j 5.9 bI i i 30 I
18 1 565 10 60 32I I 
 I 321 
19 1 594 105 71 34 I I I 34 1 
20 1 623 110 74 36 I I 36 1
 
21 I 654 115 77 381 I I 
 38 I
 
'1) I in- f', n. 40i 

uu, I uv 40 ... . 
23 1 721 126 83 42 1 
24 1 759 132 87 4"), I 451 
25 i 795 1311 91 471 I I 41 1 
?. I 8 1' o.i 50i 


27!i 877 11 
 9 531 
 I 53 1
 
2128 L 159 103 56 1 I 56 1
 

291 M67 166 C 571 I I .591
 
30 1 1015 174 11 2 62 I I 62 1
 



--------------------------------------------------------------------------------

Financial Analysis
 

Annex H-4
 
1esidential Class Page 3 of 10
 
Direct lonnection
 

LC,11NdHIL 111; Jl. IL m1; a years 

Conni,chmn charge 7.20
 
RevE.nupl h O11 0. 1680. 120 

cost I Ih u. 0 ?
 
Cost /cunutblt] 12.00
 
Bad dcbis 2.0
 
Initial Payment MAX
 
Disrount lIte 15.07,
 

T.]ari ff II r n~ I !i I l .ji j i. I .IJ l . . j a] pr d i c; I 

Year ! Sales Revenue of Sales Revenup I Cost IPayment Payments ICash Flow I
 

I 
0 I 1 I 11.6 I -167 I 
I I 2U 31 3 -II I III 101I2 1 ') 32212 3, 33 -I I I II I 10 1 

I3 1 "242 47 36 11 1 I I2 

II 1 270 51 39 13 1 I I 24 1
 

6 1 315 59 43 16 1 I 16 1I7 I 13i 6! 45 17 III17 1 
I i 47 64 4& ii 
 i i i
 
9 I 3&4 67 4H |9 ! 
S01 3 70 5n ?, I I 1 20, 
III 402 73 52 21 1 I 211 
121 422 77 54 23 1 I I 23 1 
13 1 443 80 56 24 1 I I 24 1 
Si4i 465 84 59 26 i 2 
151 48 27 6) 21 1 I I 27 1 
16 1 513 91 63 2),I I I 29 1
 

I 17 1 53is 6 65 30 I. 1 30 ! 

i8 i 565 l0 68 32 ii I 32 1 
I1l 594 lnq 71 34 1 1 34' 

I 01 62. HO0 74 3b I I M I 
I21 1 54 H15 77 31E 3 

22 i 61J7 i20 1") 40 i I 40 1 
23i 721 126 B3 42 1 I 42 1 
S241 ?58 132 87 45 1 1 I 45 1 
25 1 ?95 !1-8 9! 47 1 I 47 1 
26 1 V5 145 95 5)1 1 50 1 
27 OJlI 1 99 53 1 I 53 1I 0 1 9:.I M ~ 0% ! 1! ,5 I 

zy I q. I II
30 I (!I5 174 12 6 I I I 62 

Il/fV I 393 296 96 1 186 1 19 37 1 -34 1 



------------------------------------------------------------------------------------------------------ 

Pag(! 4 of 10 

NeKly Electrified Coniection 

Colinancirg: 301 Ierij: 5 years 

Ccnnection charge 27.60 
PevenupriWh 0.139 0.1746 
COst/hwh 0.0OM 
Cost/connFction o1.u10 
Pad debt: 2.0/
 
Initial Fa)ncnt
 
Discount Patp I5.0%
 

SIl 'I |lI IP . .. . . I , . . . . .. . . . . 

Ltion I 
Year I Sales Revenue of Sails Ppvenue I Cost IPayuent r1yuents ICash Flom I 

Slar if U I,,", I ICe I lllitjdla fm iUdiL NO 

I I H4 117 78 401 I 74 1 114 1
 
21 95 122 e1 41 I I 74 1 115 I
 

61 1030 223 114 110 I I I 110 I 
7 1 1081 2313 119 M1 I 1 114 1 
I ii 1b3 I 124 119 1 1 1 119 1 

I e 2 17 II2f I 10 I 
I6 I L 0 I I I i2 
A tnEIll I I I 13. I 

12I 1380 290 I49 142 I I 12I
 
13 1447 303 55 14B
II1 1 1,8) 01 9 I I 484 1 

141 1522 317 163 155 1I I 155 1
 
! 5 I !9,59 H7 162 1 W332 O 1 2 

16 1 1678 347 17B 163 I I 169 I
 
17 1 1762 33 126 117 1 I I 177 1 

I8 1B 1850 00 195 105 1 1 1 0 5 I 

19 1 1942 377 201 193 I I I 193 I 

21 I 2141 435 224 212 12 1 
2l I ;:4 45 234 221 1 1 1 I 

23 1 2361 477 245 232 I I I 32 I
 

24 I 2479 500 257 243 I I I 254I

2)6 0 3 523 2o67i i 2254i 

I26 I 733 549 282 266 1 1 2 b& I 

27 1 2a10 514 2% 278 1 1 1 7781 
28 1' 292 I I 29?
 

291 3164 630 325 315 I 1I 305 I
 
30 1 33?2 661 341 370 I I I 32 ! I
 

I 



Financial Ar,alysis Annex H-4 
Page 5 of 10 

Con fie ! nA tIr i, !i r i~~rc ia-.3 ' 


F::lension ol Distribution tlltworl"
 

Coinancing: 3OX Term: 5 years
 

if .ADkLon nsct Ion f-harq, 7-

ievrii'J'/I Vil O.139 0.1946 

I Ik r i 0Cost/horncit Ion !2M0 

Bad WAuS 2.0Z 
Initial Fai ent 10.01 

Discount Rate 15.01 

TJariff rfost t Urnnection I Initial Periodic 1 Ret 
Y r..I Sua As S ,tS fl 551- SS,U.1. ( 1 anrmen | I. ...... | I L...i. rI.., 

I' I I !001 I 1100.II -901I 

I I 17 7A 4U I I A i 110n0 I 
I2 I 695 122 BI 41 Io I12 I1 1 I 

Iia Ifu IV UU 1 1140lO
 

4 1 93 M 5 99 961 I 60 1 156 1 

I I 1030 223 II I10I I I 110 I
 

8I 1H36 24 124 119 I I 19I 

1i M2 254 30 i25 i 125 I 
I0I 125 ) 1130 I7L I I I 130 I 

12 i.0 231) 149 142 I I I 142 1 
131 1441 303 159 14 I 14 I1 
II I 152?2 317 163 155 1 I I 155 1 
15 1 1578 332 170 162 1 I I 162 1 
16 1 1678 347 170 169-I I I 169 1
 
17 1 18N2 363 M95 1851 I I 1771
 
18 1 10? 30 205 105 1 11 1B I
 

V, !A I lIV All ' A ! I I I
IA -1 II z&v I V.-, 1,I .C , 

21 1 2141 435 224 212 1 I I1 
22 1 2240 456 2'34 i221 2 2 21 1 
23 ,161 477 24,5 32 1 2321 

24 I 2471 500 257 243 I I I 243 I 
25 1 2'3 523 269 254I I I 254 !
11 I 7ii ... .. .. 

I L7V 574 26 278 i i i B I 
28? 3013 602 31') 292 1 I?2 1 
29 i 64 __ 35 31:5 ! I ! 305 
3I P22) 661 34l 32 I I 1 32'" 1 

INP I 1471 7M1 700 1 1001 1 I00 2001 -II 

--------------------------------------------------- I' 



.. -	 -- An ext~ 11-

Page 6 of 10
 
Cs:.....l /1 a/Diverse1 l .asses 

Direct Connection 

1ol inancinj: 3OX Tern*' 5 ),.Ear,; 

rnnr,crlinn rharnp 7 k.A 

Re Pro!- /19.h0. 139 0.19i6 

lost /i: h 0.1.1589 

bad db 2AX 
I.-..I.f . I . . . . A v mD. 

Discount Rate 15.0% 

I 	 I I I 

I Taril Cost ,."n ICormrclion I Initial Ferimlit I Nct I 
Year I Sales REvenue of Sales Fnvpnue I Cost I FNyment Paynents I Cash Flow I 

0 i iIA I 1.6 I -67 I 
ji A f7 AQ I II II' I~~~ 11t 7P.na~ A I il 

2 695 122 B! 41 I ! 5? 
3 i 793 078 90 88 1 I l Y 

4 1 P93 195 ?9 961 I 1 I 107 1 
5 1 9A 211 107 103 I I IlI 115 I 

6 I 0.0 23 114 114 1 I I II0I 

Q1 919 13
. 11,1 

I lO Id5 I, 	 162
I II,) 	 Vi 130 l 

14 	 1 15 22 317 16 155 1 1 155 1 
l On I 

161 1678 347 178 19 I I1
 
17 	1 17 12 ,eb3 ! 1 177 16 1771-

i1i 
 1850 3)o 195 105 I I I 185 I 
191 1942 3177 204 13 I I I 193 I 

.20 I 12039 416 214 112 I I I 202 I 
211 2141 45s 124 212 I I I 21? I 

22) 2241 4 
23! i 1 2415 235 I I I 23LI 
2 4 I 2477 397 2511 243 I I I 243 I 
25 1 260 Y41 264 251 ?jI 124 
2!6I 2733 4,9 22! 26 I I 	 I I
221 
2 I 230 5/4 296 278 I I I 27 I 
221 3I013 61! 311) 292 1 I I 92)I 
I9 I 3164 611) 325 . 5 I I I 105 I 
3 3322 6111 341 320 I I I 3 I 

--------------------------------------------------------.----------------------------------------
 _
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Page 7 of 10
 
Financial An-';is 	 Annex.... 

Munci I%'' rn~et l.sses 

N~eml' Electrified Conrection 

L",1i Mjag: 114 Te.. 5yer 

rConnI, Lhlla[ Qt 40t IMr h. 
Ruvc11v.1i,6 A~.10 0.23H6 
ost iE' . 07 .'S;hW 


Cost/ccrrct ion 12.0 
BAd drbts 2.C7. 
I1[1.1 di I d ILII If. [M 

Discornt Fate 15.07. 

I lariff [ist 1et I[:onneition I Initial Periodic I 1tet I
 

I Year I Sal's Revenue of Sales Ixivenue I Lost I Paaen Payeents I ash Flo" I
 

I---------------------------------------------------------------------------------------------------I
 
01 	 1247! 124.7 ! -1122 !
 

I 	 I I IRAI n)Lt IIc 1111 I II l ilI 
I 1, 1J14 LIU I,1J £1 I I I 74 'I 

I 2 1619 2B8 172 116 I I 74 1 190 1 
I I F 4_H 44H _ 4 1 1 14 1 IY._28 I 

4 ;05i 497 216 232 I 1 74 1 356 1 
5I 244 540 234 3o6 I 74! 381 i 

6 2401 577 249 327 1 1I 327 1 
17!1 521 605 261 343 I 343 I 

8 267 634 274 360 1 I I 360 1 

91 2779 664 287 378 1 I I 378 1 
101 2918 697 301 396 1 1 I 396 I 

1i 3064 730 315 415 " I i 415 

121 ,217 76 330 436 1 I I 436 1 

131 378 203 346 457 1 1 I 457 1 
14! 3547 042 363 481) 1 1 I 480 1 
15 1 P '"U 0 F05l 51.0337N4 BN 	 1 1 

16 1 3?11 927 399 522 1 I I 528 I 

171 41,(6 972 418 -554 1I I 554 1 
juI I iu NI I 

91 4527 10' 46) 610 1 i i 61f i 
201 4153 1122 422 640 I I I 640 t 

211 4M91 1177 506 6721 I I 672 1 
22! 5241 1235 510 7,'5 I I I 705 I 
23 1 12% 5 710 I 740 1I 556 

24 I 5178 I36O 5F1 176 I 1! 776 1 
2 ! !06!7 1427 k!75 p !rI I p I ! 

2 6067N 1497 612 855 I I I 855 I 

27 I 6_29 1571 674 897 I I I 897 I 
28 1 7(,?3 1648 707 742 1 I I 942 1 
?9' 1 737i i7'0 741i 9?9 1 1 1 VEY i 
30 11i I IS73 7iB 10-p I I 103 

I I1FV I 3853 17,19 2114 I 1247 I 125 249 I 1241 1
 

- -1
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F.na .l Analysis Annex 1i-4I JIldllL 1db+ MlldlI L 

Page 8 of 10
 

Municipal/Governnent Classes
 
E::tencip, of Distribution lletwork
 

Colinancin;: 301 Term: 5 years
 

Connection charge 20.40
 
Rern t; h O 1p
/i. A .1')"
Cost/.4
Ib. AII 

Bad dPbI, 2,0.
 
Initial Fayncnt 1D.Ox
 
DiscountL Rate !5.07
 

II I I II 

i1 iari(f Nie iConnectiun 1 initial - 1 Ucost F'prcdi 
Y'er 1 RPevr of Revenuep 1 Cost 1P[ FlumI ISails UP SaJr-s Pay-v-P!+ Payvment C3 .ro 

I 157 76 lI NO I 1 -901I 
1 I 1547 276 17 111 I I A I 171 I 
2 1 10l9 19a'6 i?1 6I10 17A I7, 11 1 

A 1 A,1 111 ;I'. I 0II , 111 f I II 601 341, 1 it H I I 
5 I ?'4i 540 "11f 306 I.I6 I 1A6 I 

i 240! 57.7 24/ .7J I 327 1 
..7 1 2-1 605 26I 34 I I I 343 1
 

8 1 2647 634 274 360 I I I 360 1
 
91 2779 664 2R7 37 i i i 378 I
 
10 1 2912 677 301 3A I I 396 1
 
11 1 ,'61 730 31.) 415 1 I I 415 1
 
12 1 3217 7b6 330 4A 1 I I 436 1
 
1. .ii 
 457 i 
14 1 35,47 842 361 A.... 1 1 421)I I 
15 1 3i-N t861' Jul) 10' I1 1 503 1 

16 I 3711 927 399 15J. I I 528 I 
17 I 41f)6 972 4Il - 5S4 I I I 554 I 
IB1 4,12 1020 43B 5,1 I I I 581 I 
19 1 ,1527 1071) 460 t10 I i610"1
 
20 1 4753 1122 42 61) I I I 640 1
 
21 1 4391 1171 506 62 1 I 672 1
 

22 ) J /)51 i 7051 
23 1 r,03 1796 556 710 I I I 740 1 
24 i 577 1361) b7 7'6 I .1 I 776 I 
25 I 6O,7 127 WI? Bl. I I I 115 I 
26 I 6370 1491 64' pt!I I 55 I 
27 I 1571;67 lip. I i [1 i 
20 7(23 707 I I94
1649 914! I I 

2? 1 7374 173,0 741 9111 I I I 
1 - -30 1815-743 71 - 10---4 1 - 1036 
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Financial Analysis Annex H-4
 
Page 9 of O 

IIUL LU LUIIIILL L lUIl 

Colinancing: 30. Term: 5 years
 

rnnnnrlinn rharna W1"1n
 

I .. I Ir , . -. u 1.. . I I -* I .u 

WhWost/k 0.169 03L 

Cost /COC,.CLt[iUI 1.00 
Bad debts 2.01
 

Initial Paycrnt 10.01 
Nupwrult Rate 15.07 

iII I I 
I Tariff Cost Net IConnection I Initial Periodic I Net I. 

Yea 1 Revenue Sale-, Pee.ueuaymentsCovL Flow Iuf i ~ay.en i Lash 

0 I 1868.6A I -167 1
 
1 5I47 N& 165 M I II 122
 

2 1 1619 229 172 i16I I III 127 I
 
3 1 1J48 448 195 254 1 I I1 .265 1
 

A 2057 477 216 I
4 I 
 22 11 293 1
 
51 2244 540 234 306 1 I 
 iII 317 1
I 6 240i 511 249 
 I i2 327 I 
7 1 ' it 1 I ,rX -Zo 1 1.43 iii3 iJ Ov.) 
1 2647 6114 274 3&0 1 Ii 
 360 I
 

9 1 2779 664 287 378 1 I 
 I 378 1
 
I~5I0I 2I.7301 3%6 I 
 3761
 

II I 3064 73,0 315 415 1 1 415 1 
12 1 3217 7bb 310 46" I AL. I 
13 i 337B pr,3 146 457 1iI 457 I 
14 I 1rA7 841 3II4I1 ~8' 
15 1 3724 H 4 3g0 503 1I 50 I 
16 1 3i 921 399 52. I I 528 I 
17 I 410b 972 418 554-1 I I 554 I 
S181 4312 1()01 438 581 1 I I 581 I 

191I .7 1070 460 610 1 1 I 610 I 
120 1 4)53 H122 482 640 1 I &,
 
121 ! 4991 11!1 50h 672 1 7
 

22 1 5241 1235 530 705 I 705 1
 

1231 550(3 1IM 556 740 1 1 I 740 1 
24 1 5110 136n 591 776 1 I 1 776 1 
25 6067 1,127 612 815 1I 915 I 
26 1 6370 1497 642 P55 II I 855 I 
27 I 6689 1571 674 697 I I P97 I 

in I i 942 i29 I 7314 1 7W O41 M8 909 1 

30 7743 1015 778 1(39 I I 1018 I 

- ------------------ 1 
I 1I 385 1719 2114 1 186 1 19 37 1 1984 1-11A 
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ANNEX 
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H1-4 
10 

TYPE OF CrJUULIIDN 307. 507. 107. 

Nwl y EeCtrified 

llptIwnrl, F~v, ninn 
70 

-1-h4 
52 

04? 
7Qi)7 

Newly Electrified 

mr~~_ 

HHL' C01I)Itiol 

-213 

570 

~ 

r 

b07 

21 

InmrV%. 

CIO 

'IJ 



ANNEX N-5
 

NET PRESENT VALUE OF ADDITIINA SUBSCRIDERS
 

COMMlER~C IAL / 

IttZ)LL/Li( 1,111..L RL L I "LWiltiIUI 

fiJlI OK( EX111lOUS1 1,607,1000) (609) 211, 950 101395,1650) 

DiE~ 18790 7, OflO 4%f00nnR.0LT[I1U3 
IO - v ilLI L L,11fl$1 u fIQ vIv I I~O '.I 

----------------------------------- 4



Financial Analysis of the Credit and Training Canponeats 

ri.n:m I-0pa#=I v 

Eflfctive Annual Interest 
," II -- - rU0 .'U 

" 

'l I 
FrE.bcnt LU AYS[t: FudLd 

Rate 

, 

2007 
I,/I'*' 

75.,r0% 

Year 
Initial 
rIilid 

Fund 
,g 

Training, A erage 
Thchnical Fund 
Asi i'ie11 ce 1111 v 

If(cctive 
aam-o 

pIal ed 
Interest 

Paid 
Collecticns 

on Luan, 

Cali 
F low 

I 

3 
4 

i i i 3 7 ,3 G3 i ,i7, 1,,3 

77,778 4 ,623-I" I',b 
l9fN!5' 5~l: ",220Qm c9-
19 6.. .7 

II1 1AflF 
C,I 
I 

. 

7!, I- .I 

by, 1,7 
6"J. ' 

u5b,7?9 
L~ C*1i!) 
U J I:I 

52,767 
1,1 

tn 197 
A ICY? 

1 .' 

i.,11 

N,4'3 

1 5 
n nin 
70 )7 

131 11 1 
'1 V2 

71,1777 
I't .' -1 
c ) 1.;I 

B,3 L .) 

(4,6 ') 
OA, 

6 ,477 
.' I I 

I Jl 

r1.1 IPa. , uIA ...... 5.1 Q 



Annex H-7 

Paee 1 of 2 

SUiMMAR1717P1 iiir.OiME 61ATENTS 191-3-- 19B7 

1967 1916 1965 1964 1993 

I)I:I IhAI I N 1hEVI-NUEt; 
Sa I r s 13, 716 136, 709 10H ,0 0 85 ,902 93,315 

(lo321,222134 77 

Total ciptr.-at ing rvimnues 139.044 136,967 106.232 85,936 93,392 

2,014 33,663 32,478 26,404 
35, 4i0 1 32, [100 11 516 11, 137 11,279 

0ln'I dlon ';.rld 
0Aimmi- Lrot (111 
tit Ic'r 

11.iAnt 
and(rci 

fra.cr? 
er-fl' 

10,9,51) 
,661 

10,96'9 

173. 666 
1/, oo0 
6,276 

14,576 
4.,741 
4,544 

10, (107 
11.055 
3.341 

13, 449 
4.479 
3,043 

1oralt I ronnLtinq 0':pvrL-.;82,66. 64,444 69,040 68,018 58,654 

(1)wr.t-in] f - 56,.."0-J1 .72, 39:,, 92 ',17,916 , 736 

Miii k 1,CCIH-
(H111 

AN) (EXPENS--S) 

,- o- -) 
4.703 

(272,496) 
2.744 

(4 . ,13) 
5,400 

(., 9 -'-', , 
9,565 
t . 5 ), 

r.I~u' r: 1 i~ii~u (,3U.) (7, 26 1 (3, 639) (B, 3 1) 
- - - - --------- - - - - - - - - - - -,--- - ---

Nt oLhr (29, 1,fl) (30,1:(54) (5, 178) (6,339) (4,728) 
-- ...--- . 

N[~~~~~~~~ ];[[;;,: 7 '",2P,.,'4-2m ,,69c 31,014n.. .. ..., 5r41"l no.l_ . i)' 
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ASSETS 


Plant end Equipment 
Hork in Process 

Gross Fixed Assets 
I,..A.,.., IGU U ,.~ll 

Net fixed assets 

Total Invcstrents 


Current aesetr 
Cash 

Fun fo Artiatin 
uuYwLr'L nA l.C CVi, 

D ~it 


Total current assets 


Total assets 

Equity and liabilities
 
Equity
 

C.Opita! 

I rut EEtSCe
Rnvest'nt [EGSA 
Retained earn1-gs 

Total 


Long-term debt 


Total current liabilities 
lotal deferred liabilities 


Total equity and liabilities 

1983
 

379,411.5 

915,55'.3 

1,?9(A .E 

,~ 1}I ' *;0 

!22 2 !7
-,-10,5--


55,605.6 


24,S!?.6 


205.9
 
IL':i. 


50279.4 

1K0, 5.2 


1 415,2M1.0 

747,125.0 


- -0 


1,175.5 


75,552A 

PA .A 


416,609.7 


75,(C2.1 

4,154.8 


1,415,340.9 


P i A ASUMRIEA E 

?U4,17.l
 

1,If3,F2..
 
, I, .- ) 

1.--, 1-3.

13.1
 

20,411.5
 

4,6:3.7 

1 86.G
 

i,26(,.s 

o
 
0 

0.0
 

(5,5(1.? 

768.(01.6
 

3P5,723.6
 

105,51S.g 
4,5!0.8
 

1,?5L,2g3.9 

'I 3_1i:.~UIA~LEV :) - 30 

(7houvands of Quctalc,)
 

1986 1985 1924 


1,317,826.2 1,2(2,393.9 395,264.5 
249,570.3 ?S3,E63.6 1,010,01?.4 

1,551,396.5 1,505,257.5 1,405,276.9 
IAn, Iq .( 'V :IeUO 1U.61r1 Oq . 

,3-0,658 3
3-,-?7 2.-


97,549.5 72,563.9 


70,804.9 35,575.8 


,41.41,348.4 
0.0u.u 

3,1(5.4 

19,7 


1,713,521.3 

gtg,!g. 


32,297.6 


163.15.4 


1 1 ni n 


457,625.3 


101,549.6 

1,303.4 


1,113,521.3 


2,129.? 

!81,574-7 


1,599,981.3 

8PA
75,!3K
7?5.,95.( 


26,127.8 


121,146.2 


! nn A 

427,542.6 


98,126.8 

3,942.1 


1,599,991.3 


72,146.0 


22,151.9 


1,236.9 
u.u 

?,2034. 

1,496,403.7 


82, 


19,223.6 


82,623.3 


9,3.n1E 

387,503.0 


119,541.2 

3,996.5 


1,49,403.7 
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19 

--------------------------------------. ---.------. P.̂cj 

E1926 1969 193c 19 ' .9 
ion 

I.i3 

-:tj- --...... ...------

1994 193 1996 997 

a" Lt:=; R'evenlues 

-a s? S EEZA 
Eaa. a1e. 

"t.e, 

T.ia l .cp:ratir; revenues 

95 
43 

0 

139 

121.1 138.9 14. 15 .3. 
57.5 66., 74. S .6 4.1 
0.3 0.3 0. ( 3 03 

-----------------------------------------------
173.9 5c6.0 2g." 23 77D03.... 477 

177.3 172.0 182 8 
05.2 125.5 142.5 
0.3 0.:Ir 0.3 

------- ---------.----
263.4 352614 3 .,a T1 

193.3 
161.6 

0.3 

-----------
3 2355.2 

90.2 
93.5 
0.3 

P74.0 
Oie." !ti; 

: a 
. ., 

Ot-. . 

E:p-:!ses 

SI an tc anS. 
mna rain-ace 

- :. = : ra. 
19 

.-

24.0 
19.7 
12.4 

13.2 
.... .. 

43.9 
21.,S 

1. 
,3..95(.2 

60. 
23. 
.. 

14. 
5 . 

8 .0 
25 1 
1 .2 

15. 
6( 

0.6 
9.1 

?.'.7 

6.7 

105. 
32.2 
:. 

17.8 
72:9 

133.2 
34.2 

. 

H8.1 
,.,4 

135 2 
36 a 
193 

19, 5 

122.5 
39.4 
19 

20.1 

'56.7 
42.0 

22.3 
96., 

Tot-" c -.raltig ixpensts 2 r23;2 10I.7 171.E 20'.2 0.6 246.6 272ik 292 4 291. 3. 

Oper ,t.ng intoae 
Ncn-:peralin; incce 

NE t nc:=c beiore deb service 

j 
(0 

56 

'55.7 
0.2 

'55,9 

55.2 
0.3 

55.5 

52. 
0. 

52.6 

3i. 
T3 

3.9 

7.0 
0.0.3 
7.3 

36.8 

37.1 

25.2 

25.5 

332 
03 

33v5 

14. 
0.3 

64. 

35.8 
0.3 

36.1 

In,te est charced to ol erati'ns 32 52.2 95.6 "c9.4 61 . 5.5 7.2 78.6 76,5 129.4 50.6 

Net fncca 
ParL cipation in EESS 

23 3.7 
2.3 

(40.1) 
5.2 

(46.1) 
5. 

(3 .4) 
.2 

9.2) 
6.6 

(30.1) 
5.9 

(53.:1) 
5.9 

(42,9) 
59 

(64.8) 
5.9 

(14.5) 
5.9 

Dper Ating Ratio (1) 
t te of REtLUrN MZ 
Rfte base 

59 
4 

1,556 

152.9 
3.7 

1,519.4 

73. 2 

1,862.7 

76.; 
2. 

1,991. 

8 .3 
8 

l,1. 1 2, 

31 
0 
71a 

7.0 
1.7 

,195.9 

91.7 
1L 

2,260.3 

89 a 
14 

2,350 4 

91.9 
2. 

2,535. 2, 

90.4 
1.3 

32.5 
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SU 

I'ss i ;terna! ge.e tio of cash 

L-em: A- service 

k 10..: genera n of sh 

D M s f: ESES 

m .--n! C;w.t 

.... 

....= 7.r ios 

----- ----------- ---- -- :'--------
- TOTAL1?7 93 30 3 19~ 1ZI S 76 1? E 1C 

--- ~---------
---- 87-97 

i1.7 :109.9 111.7 110.5 55.4 84.5 110. 99 ? 11 .2 153.0 132.7 1,214.4 
3.9 C. 7.9 213 V.1 M1 M7.3 244 23A 277.5 322.4 2,222.4 
6.2 i.,S. 2) (0. 2) 71.7) 170.6 6.6) 116 .) (11 .9 ()241 (19.7) 

0.2 0.10.1 .1 0. 0. 1 0. 1 .1 0.1 0.1 31.2 
0.0 0.0 0.0 0.0 0.0 0.0 0. 0 .0 0.0 0.0 0.0 
5.7 L6,3 124.5 132.6 147.2 170.2 192. 12 9 34 .9 254.5 479.2 2,1013.1 

0. 0 0.0 0.0 0.0 0.0 0.0 0. 0 C.0 11.0 0.0 0.0 

T 'AL EMEES 2.7 37.1 95.4 24.5 75.6 100.3 122. UL9) 2M L 1 101 n. 

.. r at:, ron : 

"ho in 1 

..F;?.P'=LuiHT:) 

(-,.TT -,i2.7 

7.0 140.4 268. 2 214.5 2E6. Z 355. 4 475. ;s A1 Z33.3R 62H.2 1,159.2 4,820.4 

..... ..M:(.9, 1 :1.7 21.6 (12.2 ,. . (32.!5..H . (95. ,)4B.3 
... ... .---------------------

--
--... ..

E.1 6,,5 2:5i. . 2-5.2 277.? 3:.2 430. 46 .9 40., 774.8 124.4 4:901.7 
1T)9.4) '7 4) (15"'.0) (221.7) (202.3) (24 Z.28) (362.1 (47 ..1 (7 . :) (644.7) (234.E (3 770. 2 

,7.1 ?E. 4 24.5 73., 100.3 "22.1 ": .9 2$. 130.1 2 6 1,3 .4 

1. ... ... ': .6 I 
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Direct Network Newl.y 

Conncection Extensions Electrified 

Foreign Ex. 145.41 300.04 336.78 

Tx~r-;I ('n,- A407A 7nIA2 10-A A 

Total 186.19. 1,001.46 1,247.24 
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.P D TTT 1- nITIT rnTr~yrremrrrryT 

LC 

Direct Connections 

Transformers, 835,650 0 
brvl P LL -s J.J1,625,000 325,000 
interior Wiring i1,040,000 541,450 

3,5, oU65 866.450" 

0/11 Factor * 1..331 
3,500,650 981,774 

-- A,I A I ,,.%+ .1i. :.,ju uuu 65.000U 

Unit Cost ($) 5386 15.10 

Unit Cost (Q) 145.41 40.78 

Total Cost/Unit Q186.19 

Coisult'nc Enli)!oe-ilig 370,000 
Enoinerinn it. Ariia1ri ,:l'I- r Ir r.r) r 

Total 0/11 1,526,506 

Total Construction Cost[S 2 99-1212 
Less Total 0/11 1 r..rnr, 

11,470,706 

0/11 Percentagc = 1,526,506/11,470,706 - 13.31% 
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PER 111 -_COUjlrTTfn COSTS
DISTRIMIJTTON NI.IO}K AND PI .ARY LINE 

FX v 

Adclitionil Co..;t of Distribution Network 

Distribution Network $2,290,800 $8,637,600 

0/11 FacLor 1.1331 

$2,290,800 $9,787,265 

Connections Requiring
Distribution Ne._twork A0,O00 40,000 

Tnif- % ra. -- oAA 

U,lt Cost_ (Q; 1.54.63 660.64 

Total Cost/Unit 08) 5.27 

ir of Pirn ir T 

Primary Line $ 340.200 $ 5708,200 

O/ 1 Fa cto r -!.1331 

$340,200 $1,935,561 

Connecti-on-s .Requixing~ 

UniL UCo0 S s) i_.- 77.42 

Unit Cost (Q) 36.74 209.04 

Total rnrot I Inii 0 I5R 
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N11) V?f' I 'Ik ItA Al t I I 

IN it l Jniand!!!!( ASS(SS!!!(2!_t JM!0Ue! Anal!yses
 

I::xanine tile load patterns of tile National Integrated System (Sisterna Integrado 
Nacional, or ,SIN)and typical rural electrification systems to determine their differcnces. 

Examine tie power pro'ided to tile SiN by fuel source, time of year and time of day, 

Revise the cost cstilates pciforncd for thie PER III IProjcct Paper (PP) in light of 
tile fnle!ninoig 

Cft I()(Iolo -y: 

]I""":" "'mgmi n Unit-"of"stire M aintenance Division prov" -- and ed 
dc(ita k i 11)1;l ly sst ,(lad iata, including tie type and amount of power provided by hydro 

(Iu~ 11W VAiOI thc ial '4PmjIrJ, jas diesel' links coIIIeLIL to the SIiN.... 11ls dhia(1l~. 11..j.... . . boit ....... h lin iutd ( at r_
Colicspolll to the4 tAlld Of each'''' InJU4J th"bmv I! 

U . . .. ) ...... .. t UML,I tLhlleS g sered..... . i U 11 F by ; aui at ,ttiu-laionan si . n 

Stltie t1t1".ic5l S c ul(Mlsprerel OrilfrtheIClCmTh veragea loldd 

l(al y houltr for tile SIN, San Juan
 
)stu calco id SacAjtllas are plesented in
 

giajphic fou mi ligures 1 2, an d3. F'igtu ce1
 

Ihe Systel aveirage load shows the [[ I]
pe+,:l: dlemnid to occ'ur ait :,ihoul 7 ) rn. A nI........F 

.'C1C. j ....li... ,,. i.....C.. .. , ,"1 
1.OU) iill. IRl'h101 sSAre. d .lent with 11 

.all illthc illo llii (S-() am*),and ........ 1......
,.v,.,,, ... \___N. !,,,.,l,,,,,1o d..................... .,..........,,,.....1., ,,,1,.. ________/
C('4Ic of Sacaj)ti'Au, tl e nino' load k_ ,,-_.... 

1. 
 I _I _-,_tt_1_.q :. . 1. ,Ci SeIs I _.______t___t_ _o__1_odII__t_ 

'Ile iFCSellt. . .. . ..
rsest. (:1t;, sutJl cst thalt to estimate _ _...._ _ _ 

capacity chiIgnS tie adidititmu load to 
system pcak should hc used. ()n the otiler 
hand, tl lltlh civc uises cal be iltrotluccd without requiring additional capacity in 
Cithci theltotal INo )li 01 I,1l\smelcn itself. To the Intl try, such loads would improve the 
oerall systlli load factor ail efficicncy of ollelaliOls. 
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Figure 2 
Average Load (kM) 
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The marginal cost of energy use is determined by the availability of hydroelectric

capacity given current system loads at different times of year and hour of day. Thus, energy
 
use at pcak loads would require thermal generation if available hydroelectric capacity was
 
fully utilized at the time of such use. This assunption is based upon standard economic
 
dispatching procedures which will use least-cost energy sources in a mixed hydro-thernial
 
generaijifa sysici irst. lNDE imaiiains gencration records which indicate the relative
 
amounts of hydro, bunker, gas and diesel generation on an hourly basis throughout the year.
 

The data were loaded into ele6tronic spreadsheets and analyzed. No thermal-based
 
power was requii-ed by theSIN during the inontlhs of June-December, 1988, but thermal
 
units were on-line providing base energy 24 hours a day during the months of January-

May, indicating a lack of available hydroelectric resources during these five months of the
 
year. Figure 4 shows the average hourly availability of hydro power for the period June-

December, 1988. Availability
 
was estimated by taking the
 
largest load served by hydro Figre 4
 
units during the period (391.1 Available Hydro Power (MW)
 
MW) and subtracting the total 
 -.
 

system load. This method . MW Available Hydro CAVg.. Jun-Dec .1988).
 
assumes that any additional load
 
up to the observed hydroelectric
 
capacity votlhl in fact be served . .
 

from hydro soirces. It;s known
 
that the Chiioy hydroelectric - 
facility spills kvater during an
 
estimated 2.5 months, and. thus' 
 . .
 
this assumption likely holds for
 
most, if'not all, of the seven .
 
month period.
 

40 

The minimum hydro o , , ...... ,o,,,, 1,3 ,,1 A19,, ,,o2fa,, 1 s ,,, 

power availability actually
 
observed was during the 7:00
 
p.m. system peak during the
 
monih of November, and was 9.1
 
MW. Given the RE deniand curves l)resented above, and estimated PER IlI marginal.

loads, no thermal units would be required during the June-December period.
 

Tl'hcse data provide a basis for estimating both marginal energy and power costs for 
RE projects, S'uch as those contemplated under PER Ill. First, productive uses would 
generate additional loads during off-peak, daytime, periods, and'thus require no additional 
generation capacity. Marginal loads at.peak, such as those generated by RE residential 
users, requ ire that generation capacity cost allocations be made. 

kj 
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i.IAbe I 

National Interconnected Systci lAid (NIW) 

1988 Ilouri y Load (11W) 
National ]nterconiiect:ed Sys te (INDE)

Third WedcnescL;y oI Each m.lonth 

Tim. ..... 
20 
a, 

17 16 20 
Mar.,, Apr 

18 
May 

15 
juni 

20 
,ul 

17 
Aug 

21 
S;re 

19 
Op0c,t 

16 
flov 

'21 
D~ec 

1 16 4 157 1C() 17 9 16 8j 1 . 164 164 167 "63 1: ..5 . 3 
2 ].5:3 154 158 275 164 J 51 160 .62 160 ]62 1.63 1(;6 
3 
4 

.5a 
1.60 

±,; 
154,1 5]5 

]54173. 
1 76 168 

]48
1!;2 

160 
163 

1 
1613 

160 
16"3 

11C1 
364 

C9 
36,4 

63 
!'3 

5 169 170 182 191 180 365 178 178 179 177 1.74 180 
6 22.2 218 2 4,1 231 21.5 2() 2 16 210 218 205 212 219 
7 2114 2 34 22 (j 14V 235 231 238 228R 242 237 239 278 
8 24 24I1 24q 26 .6 /27 2,49 259 240 258 269 26H 264 
9 

1 0 
252 
2IL), 

258 YG3 
?2 '6... M( 

270 
2 8 1 

264 
27 

251 
P'TK,-

2G4 
- :2 6 6 

257 
2 5 6 

275 
2 6 9 

285 
29 1 

2HU1 
2 8 

2H7V 
2'8 ."5 

11 258 264 2 1 V 290 275 268 271 273 276 295 296 287 
.2 
13 

271 
244 

254 
243 

283 
261 

290 
258 

279 
257 

271 
245 

272 
253 

270)286 

253 261 
:,0( 
272 

29/ 
274 

290 
268 

14 253i 24"6'7 6 4 57 2 2 2 5 2 4 :1 7 
15 254 2.55 270 275 269 267 264 271 273 28(1 283 272 
16 252 249 263 270 266 267 262 281 275 268 277 27i 

172 6 2.71 )6 26...257 271 26EA 0.0 268 
18l 282 265c 267 "297 2"77 2 80,t 259n 279 314 343 .367 343 
19 35r.8 355 ' ,) 3 9.'- 373"' 361 3" 35....373 366 376 391. 383 
20 
21 

339 
301 

336 
295)9 

348 
311 

352 
.314 

348 
3t0B 

336 
29}7 

350 
316 

346 
306 

343 
312 

347 
33A 

351 
316 

363 
328 

22 248 251 260 267 254 243 258 250 257 N6 258 281 
23 198 191 196 204 203 120 202 197 199 206 2113 225 
24 175 166 175 186 180 167 171 178 178 183 185 190 
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bl -- I |"UIJOU443I AJ jjIU k& )y 

Huurly LodSan Juan Ostuncalco Feeder of Quetzaltenango Substation (13.8kV) 
Third Wednesd of e - Month 

20. 17 16 20 18 15 20 17 21 19 16 21
Jan Feb liar Apr May Jun Jul Aug Sep Oct Nov Dec
 

Time 

O 20; 20 20 20 15 '00 200 200 200
.LU 20
0 175 175 200 200 200. 200 250 175 200 200 200 200 

I 175 175 200 200 200 200 250 175 200 200 200 200 
3 175 175 200 200 200 200 250 175 200 17 200 200 
A1 L -) j4 0 0 200 25 L75 200 200 200 200

5 300 300 350 400 300 300 .350 350 400 250 300 200
6 500 400 3-- Ann Ann inn I5n I3n AAnn C:N %
 
.. ........ .. -U 
 u jUu DU
7 375 350 300 
300 350 250 300 250 .350 250 350 400
 

8 259 300 300 250 300 200 225 175 250 200 300 350
 
9 245 300 300 200 t50 30
300 300 20n0 200 300 350


10 225 300 300 nn 0 200n 97 r %
300 fin nn nnn r 

.. .. . . --.. -Wu. %jVu IkV 4/ 16U jUU &UUV j-)U 350
 
12 225 300 300 250 300 200 25 ) 200 300 200 300 350
13 225 3 0 S 25275 o 2-90 20nn2 0 175 rV030Vn 2'1 5
 
14 225 275 300 200 250 200 250 175 300 250 300 379
 
15 325 300 300 
 250 300 250 250 250 300 200 250 375
189 250 250 2550 32 5 0n0n 2 30n 350
 
17 350 325 300 350 350 300 350 300 400 300 350 400
1B n0n 49q i A..
F. .. -nn i rn r n n2-Cz A= ... ... ..18 SOO 800 730 700 70juV UDU750 6 450 -*UVw 700-65UU 650/ID bUU0 

20 U0 60 65 650 650 55 700 600 700 62 r 00 700 
,21 420 500 450 500 500 450 600 500 600 450 450 550 

22 350 '175 275 350 300 300 n 3A 6 30 250-n 3 
23 250 250 225 225 250 225 .300 300 300 200 200 250 
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.'|e'nir q,,to*'l Table M1I . .. I tl. lU\ 

Hourly Load (kW)

Sacapulas Freeder of liucihueihenango Substation (13.8kV)
 

Third Wednesday of each Month
 

200 17 16 22 1R 25 22 17 21 25 16 25JiFell-)n Mar May, j,,.... Au Sec! ...c Nov Dec
ime 

0 200 200 2 5 0C 2 25 22 5 o r "o r,5r) n - n -1r_ ,
1 200 200 200 225 225 225 225 225 225 200 200 00

2 200 200 200 225 225 225 225 225 225 200 200 200 

3 200 200 200 225 225 225 225 225 225 200 200 200 
4 200 200 200 225 225 225 225 225 225 )'nn 2002005 300 275 250 -1,5 0 2' I 300q 3215 3] C')n"(r-, I'-;",n . . 
6 400 325 350 300 275 250 2/5 275 300 300 300 325 
7 250 350 200 175 200 200 200 225 200 250 225 225 
. 9 20000 1..75]1.75 ,200 1001"79 I _,175175 9uI'? r 7I7 L 1751' 1 125I '71; 200, n 2251 -7 _ 1751 _ 

'0
11 

200
')n)( 

175 
17 5 

200
200 

175
1'75 

175 
1"7-

175
17 5) 

175
175 

175
175 

175 
200 

200
1795 

1.75
.75 

200
)( 

12 
13 

175 
175 

175 
175 

200 
2 r ( 

175 
lrl 

175 
I /;, 

175 
1 7 r 

175 
175 

15 
1"75 

175 
175m 

175 
"75 

175 
175 

175 
7 

.... . . .... .7 200 ...!75 1 5 ",-57 7 175 175 -175 200 
15 200 200 20 0 200 200. 20 0 175. 200. 22 200 
1.6 200

17 200 
200
200 200

200 200
225 200

200 200
200 200200 175

175 200200 225300 200200 22275 
18 350 275 103 275 275 250 200 300 400 575 625 600 

v-,v U v U 50 650 650 625 -50625 650 625 675 
2L)'- 0 600 65.5 0) 650 600 66)_25U 625 r n n 650 

21 500- 500 500 450 500 550 500 500 500 450 475 525 
22 .375 ... .-00 350 -40040 350 37-9 .3D350 350 37r 40 n 
23 225 300 250 1250 250 250 275 300 250 250 

I' I--I ll '- "....I I -- I It' I Il 
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'r~nhin IV 
J dullS..£ 

lydroclectric Powcr Avil:ihilitv (MW) 

lydroelectric Power Availability (14W) 
At Zero Effective Iarqinal Cost 

Time Jan-May Jun Jul Aug Sep Oct Nov* Dec
 

0 
S0. 

0,0 226.5 
0 232. 

2.. 0- 0 

2.8.4 
2r, q
23" 

213.4 
2 267 

9 

217,4 
2 217 
2 

4,
2121 
22 

1 
257 

I 

207.7 
17.7 

7 
2 0.0 240.5 230.9 229.0 228.7 217.1 227.7 224.7 
3 0.0 

,, 0 
2435 
" ".4.. 222.9

2- 2 .9 226.022 6 .0 22R.72,-! .7 222.1 
..218 i 231.7 

. . ..9 ? A 7 227.9 
11"19 

5 0.0 226.5 212.9 213.0 214.7 218.1 216.7 210.9 
6 . 2. 5 175.4, 381.0 173.7 188.6 178.7 171.9 

8 
7 0............1A4 . .....0 

. . 
]32~9 ]5 

. 7 
132.7 

146.6 
128.2 

151.7 
122.7 

153.4 
127.4 

9 
10 

0.0 
,.0 

133.6 
t30.5 

12o.9 
125.4 

134.0 
135.0 

118.7 
11.9.7 

105.5 
104.5 

110.2 
105.2 

1.04.4 
106.4 

Y1 0.0 .123. 120.4 118.0 108.7 102.5 95.2 104.4 
12 0.0 132.5 132.4 121.0 115.7 107.5 112.2 110.9 
13 0.0 145.8 133.4 138.0 123.7 124.0 117-9 122.9 
.LqA( 

15 0.0 
B. 8 

124.2 
134.4 
127.4 

129.( 
120.0 

i1 2? 
117.2 

115.0 
112.7 107.7 

1 1 " 0 
118.9 

16 
17 
18 

0.0 
0.0 
0.0 

1.24.2 
318.2 
11I.1 2 

129.4 
1.33.7 
111-

110.0 
126.7I 
11 7I 

1I01.7 
101.7 
7,3, 

105.7 
116.7 
4 9 7 

113.7 
111.0 
24 

119.9 
122.9 

- -

19 
)(I 

0.0 49.2 
j0 :. ).. ...... 

40.9 
A Cs .,,, 

33.7 
A A --A4 .1 

17.4 
1,4 

17.7 
31.7 

15.0 
-39.7I 

9.9 
27A-9 

21 0.0 1b . 74.9 84.7 71.4 75.7 74.7 62.9 
22 0.0 148...2 1-22. 9 140.7 1.40.4 132.7 -132.7 109.9 
23 0 201 .2 P9 A 13 7 1r)- 4 1 42 178 .2 166. 4 
24 0 224.2 220.4 212.7 217.4 214.2 206.2 20U.9 

Noa t, 	 '11The -nai units are on-line 24 hours/day Jan-May.
T]hu.!, ZE'RO available hydoelectric power is assumed. 
1........ AI,4L £J , V 391.1Uv; .5 N W in NOV. 19A8 
Av ab] l].i~t. 391.1 - ]o id ';,,ryf( (!-W) 
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ECONOlTC ANALYSIS 

l T 1 n'T] TT r" T n"h , 

• ,J L J. JV .- J L i 

ULLUEconomic UL LIdU VI- UJULL LU;UL1UZ U11 WIIeL- L UL 1IuL 

tile Project improvts the geneial welfare of Guatemala. While 
financial analysis examines on the flows of cash to and from
INE. ecofnorlflc analysis considers whether t-he Proict is 
beneicial ton t-h country as a whore Econmi nalysis tu 

the underlying cost of providing service - excluding taxes, 
subsidies, and othe transfer:;. 

7OnI Lilt" [JLhJ .I UL LIIU ULU.IIIU (d~IyS2lS/ LLIU rLUJect w±±zprovid(~ nLt bent its to the ountry. The substantial reduction 

ini th( energy costs that rural households will experience is 
more tha n enough to offset th( cost-s of connection. According 
to a recently-conmpleted study by JNDL)., monthly household 
etcn)itares orSn n tbn-eJ]r-f--i--a t QlOl1nf-.nn Wthnr| ICn kerosene 

t ci fli If- 1' n' fA h (id-r - ;i-- -i 1f_ 0t/1 1- n- .-i l(j' -4 Q rt IF 1r 

electrification, the cost of providing an equivalent amount of 
electric illumination is estimated to be Q1.60. In addition, 

energy. The INL)LE study also found that a surprisingly high 
average of 01.29 p(,r month is spent: on energy for small 
appi lance on(!rit ion (batteries, e ) . TeseP factors comhi nP 
to provide benefits to rural households. 

2, APPROACI 

The economic analysis was conducted through an analysis of 
the economic costs and benefits of the Project. Economic costs 

-- cnUIL sulLdl-1y f rU Linancial costs. First, economic 
costs are based on the "opportunity costs" of the inputs 
employed . S(econd, economic analysis establishes "shadow 
price." to rutlect the cost of supplying inputs. Both of these 
concepts are closely related. 

Opportunity costs are the value of resources in their best 
dLULLIiL.eVU ji>t 111i L resourcLes LULUL UImn Lo1 requirreu L1is 

Project, the opportuni ty cost is simply the market price. The 
best aIlternative use of new distribution equipment is given by 
the prico h t in, . or elect-ri yvst'nm pqav t-nthlit anot-hpr it-y rnt-

purchase the equipment. In other cases, such as equipment 

differ substantially from the market price. For example, 
existing capacity that is under-utilized has few alternative 
uses and low opportuniity costs, despite the fact that its 
replacemen!1t (miaiket) cost may he vecry high. 

http:QlOl1nf-.nn
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Shadow prices are constructed to reflect the value of the
 
resources emploved in the Proifnt- .hanow nrin clude
 
taxesani suhsidies, as these are transfers to or from the 
government and rin not aFfer- tlhet t-rue o-ci'al ot. For
 
example, it the national price of fuel is set below the world'
 
market price, the difference is
to 4-11- 'r...uA. ... . ^ 

a transfer from the government"..

toth fu producer. Fuel purchases cost the country an 

amount equal to the world market price, even if the flnainria!
 
cost to INDE is reduced through a subsidy.
 

Economic benefits to new subscribers consist of reductions
 
in their monthly expenditures for fuel and lighting. In 
addition, consumers not only displace their current 
expenditures of high cost fuels but also obtain the opportunity 

prevousl charged. Both, of these economic benefits are 
measured as t'-Ine cIcIiaen in "consumer surplIus" tnat henePic-1 ra r sie_ 
experience. 

The bene-fit calculation is depicted in the following
 
figure:
 

Price P*i
 

B
 
Pk __ _ _ _ _ 

IA _C 

Pe _-.
-__ 


0 Qk Of Quanit-v
 

The downward s loping line,cnnecting points nd C 

represents the consumer's demand for energy. Prior to 
electrification, the consumers purchased candles or kerosene;at a p-sr r-n,n D, . ...- . ... . ... .. - l- 

1:' - , , wjl UU II.UL wkL; J.U jLtk %1C1 ZUU r UI UWIIit 
electrification, the customer wil? pay a price of Pe
-4~ e3~ ~ ~~r*1 4- _I-r . for QeOr ...
units o eLICILY. TMe demand curve indicates that the 
,Cus.u:L IS Willing to pay u:'C Qe for Qe units of 
electricity but has to pay only OjIeCQ The difference 
given hv t-rianile P. 11*C . t.rp c' s-u p . 

,\kO
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To the consumer, the additional benefits of 
electrification are given by the savings achieved through lower 
f pI rz ffu fthe r rnsuimptine-% .ri frAr itin 1l c gie .
 
PePkBA -- plus the increase in consumer surplus of triangle
 
ADC. These benefits can be estimated through the following
 
formula:
 

t
 
'B =E-	 ,- + I/2 C', ,F. 

where:
 

--	 4lures oU '-,LU Iie d'Icandes that would be

made 	in year i.
 

G =Percentage difference between the costf of ann
 
equivalent amount of kernspnp lightingn and- rone
 
kwh of electric light.
 

P = 	 Pricen elsict f demnd for elct 
lighting, in absolute value. 

t Lif of Pr je. t ill...." Y" .
 

TIe vaLuo.f this expression provides an estimat-P nf the
 
subscriber's willingness to pay for electric service.
 

The new 	Subscriber's savings
 

kerosene also represent a loss of income to producers of these
 
items. This analysis follows the evaluation set forth in the
 

PER HProject and eIIpotential cost from the
Pap ........ 

analysis. This decision was made for several reasons:
 

i. 	 To th-e-extent that electricity displaces 
ke r e , th- o s is o 7 

o~~~-ln producrsianynotyyfouaemala
 
n i 1 	 -n r,- riiir- r - i nLtrl n - h trL - i--n f- .q " ' . .. ... 

2. 	 Toteetn- hteetiiydslcswo
 
torches, 	there is probably a net social benefit

lyreucing th e 1 'ILUdL of deforestation. 

3. To the extlen- i-ha- olPetric-it rdisplac-e
 

candles, there is some loss, to domestic candle
 
producers, although this is offset somewhat by
 

oteL .	 resurces LU LI 
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3. ECONOMIC BENEFITS
 

__This analysis conservatively.assumes that the-value of
 
subscribing for electricity is given solely by the ability to
 
purchase low cost energy. This conservative assumption implies

that there is no value to the connectibn independent of the
 
value.oof the energy that can be purchased.
 

Several estimates of the value of electricity to consumers
 
can be developed. The minimum value is given by the price

actually paid by users. Since the average PER II consumer is
 
estimated to pay 17 centavos per kWh, the consumer must value
 
electricity at least that much. At the upper extreme, INDE'S
 
generation planning criteria i',clude a value of $1,500 (USA)
 
per MWh. According to this assumed parameter, consumers
 
experience a loss of Q 4.5 per kwh when electricity cannot be
 
provided. At this upper level, virtually any electricity

supply project can be justified.
 

Using the welfare analysis developed above, the value of
 
electricity can be estimated. Expenditures for lighting by

non-electrified households were estimated to be Q10.14 per

month, according to a survey conducted by INDE in mid-1988.
 
Additional energy expenditures for small appliances averaged

Q4.29 per month.
 

The cost reduction factor, G, was obtained by updating the
 
analysis contained in the Project Paper for PER II. Using the
 
current kerosene price of Q2.42 per gallon, it costs the
 
kerosene lighting household Q6.21 per kWh equivalent. At a
 
average cost per kwh of QO.17, the electricity cost reduction
 
factor is 97.3 percent. ,
 

The price elasticity of demand, for residential customers,

is not estimated by INDE. We have assumed a fairly elastic
 
demand and used a value of -1.3. Using these parameters, we
 
can estimate:the value of electricity as 1.59 times the current
 
expenditures for non-electric fuels, or Q22.94 per electrified
 
household.
 

The economic benefit of electrification for productive
 
uses vary depending on the exact use of the electricity.

Because naturally occurring productive use sales will be a
 
small portion of total sales, the lighting benefi'ts per kWh
 
were conservatively used as a proxy, in the following manner.
 

• roy i
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A value of Q16 per connection was used as the economic benefit
 
of the first 20 kWh per month. For additional energy, the
 
benefit factor of 1.59 was applied to the tariff price to
 
estimate economic benefits.1
 

tion, are 	 al . .....In addi tere substani non. ua.. .social-----benef ts (see -Annex M)2 o- the rural el'ctUL'l'at-Ul* OUqLd"1. 

4. 	 ECO-N-01, T-C-f0_STS 

Fnr mnqt- nf the f inAncA 1 r-sf-s r. an Itl lnnnorl 	 T en 

generation, transmission, or distribution systems, the economic
 
L tJ V 	 LI idLcost 	 1) L L-ALVUIy CL11LLl.L.UU tJ- cos 'L Of 2 ±On. rU 

th c 

most of the capital costs of hkydroelectric units will be offset
 
by reductions in the use of thermal fuels.
 

generati n, UppalSiUnU t : I offet by fuel sdvinQs, as 

T.ahnr cnsts, for inqlillrr wrkers, ire artif iiallxr 

";ner.-'PI'M m-~m r M Inn c -~nrr- _- The analysi4s uses an 

estimate of the shadow price of unskilled labor at one-half the 
rni"n 1-1u1n rr In' I I.r- -_n A - a _' ,-A,1 ' .- .- .- -L.. 

l Uh J.J 	 .1lli ULI AA4 11IL - x, ki Z. J L UL C Y J3 U (-UU IA u e .i n L .I.D 
Dj., I lk '3'J"tLL 1U( , Dd~CU on tll eel l/Le 1nqiLy L1 ldL Z: 

percent of labor required for the program is unskilled, this
 
adiustment will reduce the economic costs of the proram hy
 
about: five percent, relative to the financial costs.
 

There are no major capital rationing programs in
 
Guatemala, although at present long-term capital is in
 

LULLJj t*;> :L I i ! U~ LLILI1 , U L U U 0l C. k V] JUL-L Z5 - .	 C. ., A% .. . ;&.J. ; . l. 

obtain financing from International Development Banks at 8 - 8
 
1/2 percent, Lhii rate understates; the cost of borrowing for
 
several reasons:
 

(1) 	The banks require substantial commitment fees !:hat 
increase the effective cost of borrowing. 

increasud to reflect inL(trest rate risks. 

(3) 	 Tie loans must- hP r(-naid in foreign currPnri .z and 
impose significant exchange rate risks. 

1 Although not included in the above calculations, a 

more detailed analysis of the benefits derived from 
Project-promoted productive u:-es was performed, and is 
presented in Annex _.1 Exhibits 61 7 and 8 
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exchange is
The2.70 rate e Le bedtrL-clearngut d 

rate over the near term, absent any major economic stocks.
 
There is presently no rationing of foreign exchange nor are
 
there informal markets for hard currencies. Accordingly, the
 
2.70 exchange rate was used. 

INDE is not taxed by the central government and its
 

Thus, no adjustment is necessry for taxes. 
1,h ImL ' a ' by]0 ,, .. .. ]


While 1NEi pparently subsidized by the central
 
government to some exnut through helow-market fuel prices and
 

-
favorable- exchange te treatment, these suhsid e,- are not
 
publicly disclosed and are not contained in the planning

documents on which t cost elements of 
the Project analysis
 
are based. As a result, these subsidies have been
 
appropriately excluded from the Project analysis.
 

5. ANA.IC S- -. 


The results of the economic analysis show benefits for all
 
classes of residentia1 connect ions. 
 For direct connections,

which requi re no additional di stri bution network lines, the
 
economic benefits of 
this tvn, of conne1lction are particularly
 
high (Q],688 per connection).
 

For connections requiring i r 2" -tri-. .it.e f either--
...... . . .. Lrif e.unJit ties- or tlose r iU ring extensions of
 
the distrib tion network- th net econnmic benefits are
 
smaller but still positive. This result is obtained due to the
 
high installation cost associated with distribution facilities.
 

The net economic benefits of performing residential

connections is summa rized An fo I o-;-wS
 

Net. Economic Benefit 

Newly electrified communities 
 + Q680
 

Network extensions 
 + Q914
 

Direct connections 
 + Q1,688
 

Thes....... ts are.. umm.id. in Annex 1-1 with sample 
calculations. 
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The net benefits of electricity sales to residential
 
-.
--exclusive--of connection costs-----.is estimated--as-Ql,-865-per-.......
 
connection. Thus,' any residential connection with costs of
 
less than Ql,865 is expected to have economic benefits.
 
Because imported materials costs for connections in newly

electrified communities (the most expensive type of connection)
 
are estimated to be Q337, INDE's installation and pole costs
 
must be less than Ql,528 to justify this activity of the
 
Project. INDE's current'estimated costs for this type of
 
connection is Q910, resulting in a net economic benefit of Q680

after the adjustment for unskilled labor discussed above has
 
been made.
 

The aggregate economic benefits of the PER III
 
construction program are presented in Annex 1-2. Based upon

the planned distribution of connections among classes and types

of connections, the program wilJ have a net economic benefit of
 
Q75.5 million.
 

d%
 

http:costs-----.is


1-1,1JIS1 111U $I I 1 1n I-nrn~NETr", PRESE11 VALUE ANALYSIS °o . n 

Cooaerc ia 

Residential Industrial/ MuniripaI/ 
liverse Government 

Newly Electrified Cunnections 600 1,172 2.6B2 

.nr- F 1 - : .I :.. ~. II IaEAtL-e,,jou, oi ULJuULIUill HEtLIworKs 914 1406 2,916 

Direct Connlecl1ions 168 2,1BO 3,60 
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Residential Class 
 q2 o 1
L1

Newly Flerlihed ronnectio'n IC64 

benefit PPA year 
Revenue/kWh 

275.32 
0.120 0.1O 

Cosi/kwh 
Cosdtonnertinn 

0.0789 
12.00 

Discount Rate 15.01 

III I II 

l Cost Net Iconnecticn I Initial Periodic I N1t I 
Year i Sales Benefit of Sales Prnebt l Cost IPavmninPayntcnr I h flow Ir: 


-------------------------------------------------------------------------------------------I
 
I 0 1 I 1165 I I -1185 I 
I 1I 203 300 32 268 I 
I 2 1 - 2 301 33 260 1 1 1 
i 31 242 316 36 280 I I I 220o 

4 1 7M 321 39 1027 282 1 
I 5 294 325 41 2841 I I 284 1 
I 6! 315 328 43 285 I I 285 1 

7 1 331 331 45 20h I I I 
i i 3473 46 287 i I I 20 I 
i 9 1 364 337 48 2P' I I 208 I 

I 10 I 402 343 52 2ylI i 2 I 

Si 422 34b 54 Y i i 292 I
 
14! 443 350 5b 294! 1 294
14 1 4US I11 9or ( Ilnn,
 

I 15 1 48B 357 60 297 I I I 297 I 
,u , Jh) ooi 03 IY Y 

I 171 51.0 7O 68 301 I I I 301 II18 1 590 .70 AR 18? 1 ! U )0 1 

19 594 375 71 304 I I I 304 I 
I At I LIM 10a 1%0.-

I I I 6J4 .. 77 309 1 1 I3 9 
I 22 I 687 M9 BO 311 1 1 M!
 

I 23! 721 397 
 83 313 I I I 113 I 
1 24 1 758 403 87 316 I I I 316 I 

251 795 4u 91 318 I I I 310 1 
1 261 835 416 95 321 1 I I 321 I 
I 271 877 423 99 324 I 1 I 324 I 
S281 92! 4_0 03 327! 127 1 

l,A t lU 177.JJJ 

I------------------------------------------------------------------------I 
IIIPV 1 2161 
 296 1665 1 1185 1 0 0 1 690 1
 



------------------------- ------

-----------------------------------------------

Economic Analysis
 

Annex 1-I
 
Residential Class Page - 1_f


K uL Lv
Fxtnin n! Ei in Dirithinn H!etwork 


1 


I 


1 


I 

1 

penefit per year 275.32 
Fkevenue/kh 0.120 0.168 
CostII:wh 0.099 
rosIrnnnnrlinn l?.00 

Discount Ratp 15.0Z
 

! l i ii 

0Cost ? t nnnprinn I nili l Pepindir I U.l I 
Year I Sales 8enefit of Sales Penefit I Cost I Payment Payments ICash Flow I 

I0 1 
 I 95!1 -95 1 I
 

II 203 300 32 2681 I. I 6 !
 

2 1 212 301 33 M! 22 I
I3 1 242 31A 3 280 I 
 280I
 

5 1 274 325 41 2841 I I 281
 
01 JO elu 43 i I 285 

7 1 331 11 45 2h I 
 I 296 I
 

9 364 337 48 2881 I 1 20R I 
IVI 
I1 I 

Jai 
402 

1) 
343 

5 
52 

2)3i 
291 I I 

i 
I 

290 1 
291 I 

12 42) 29Uh I4 I 22 1 
13 1 443 350 56 2941 I I 294 1 
14 1 465 353 58 295 1 I I 295 1 
15 1 488 357 60 297 1 1 297 1 

I17 1 5-13 .. .166A1I IC I Y ao 

I 
17-
OI 

53 
565 

3--
NO0 

65 
69 

301I 
301a I 

1
II 1 'J'302 I 

I 9I 574 375 N 304 III 304 I 

20 1 623 380 74 306 I" 1 30h I 
21 1 654 305 77 309I I I 309 1 

I22 1 AN7 391 M011III 311I 

23 1 721 397 03 313 I I I 313 I 

I 

me 1 

26 1 

795 

035 

409 

416 

9! 
-

95 

316 i 
3i i 
I.-.In 
,)I 

i 
I
Ij 

1 

I 

I 

3I6i 
I 
1 

27 1 077 423 99 324 I I I 324 I 
Hi r i 921 43n, Wa~ 32,LIa II i 327 i 

29 ! 967 438 108 330 I I I 330 I 
30! 1R .% 446 ii2 333 i i I 333 I 

-------------------------------------------------------
N0tv 951 I A AI 

l g IV V I 751 I 
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C - A 
A ... t I 

Kesidential Class 
Direct Cnnnection rage 4 of i0 

Benefit per year
fiemeue/ h 

275.32 
0.120 0.160 

Cost/kwh 0.0987 
ollnnertion . 
Dirmidilo AY i5 

Cost Net IConnection I Initial Periodic I Net I
Year I Sales RPnpfif nf Sales Dnefit I r., 
 I Pagell P itents I Cast) "
 

0 1 
 I 177 1 
 -177 1
 
1! 203 300 
 32 268! I I 268 1
2 1 212 30i 33 268D I 
 I 268 1
 

r I L1'$
4 7 21 3 Ifl8 I I 28251
I 31 2I 
 I 20A I6 3h5 328 43 M8 
 205 1
 
71 331 3AI 
 45 286' 
 216
 
81 347 334 46 2817 I 
 I ! 2B
 
1I 337 4B U64
I
 

10 1 383 340 soI 
 I I 290 1
 
11 402 343 52 29! ! 
 1 
 1 291 i 
12 1 422 346 54 292! I I 292 1

13 1 443 350 56 294 I I 
 I 294 I 
,,I A 5B 295 1 
 i I 295 I
15 1 488 357 60 291! 
 I I 297 !
 
16 1 
 513 36i 63 299! I I 
 299 1

17 1 538 65 3 1 '301!
 
!8! 565 370 
 68 3021 
 I I 302 I
19 1 594 .P' ,375 I,I 30 i. 1 ii3 304 I0
 
20! 62 71
380 306 
 i I 306 1
 
21 ! 
 654 385 77 309! 
 1 3091
 
22 ! 607 39 80 3!I i 3M i
 
23 ! 721 397 
 83 313I 
 I ! 313!
 

241 
 a, 316 i i 
 I 316 I

2.1 I 7 91 i
409 318 I I 
 318 I
 
26 ! 835 416 95 321! I 
 i 321 1
 
27 ! 877 423 9 324 I 324!
 
2929 iI 921 103 32
QA7 430 ~ 1- I I I 330 I
 

NS1 4u ,30 iu i I 330 1
 
2 333 II 333 1
 

NPV I 2161 296 1865! 177! 0 0 1608

v=/ .
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Benefit per year 275.32
 
Revenup/Mk Uo.lM 0A946 
[nst/kwh 0.0789
 

nnecl
Cost ... on 12L.V
 
Discount Pate 15.01 

Cns Net iConnnertion I Inilial Periodic U INet 

I Year I Sales Penelit ol Sales Benefit I Cost I Payment Payments I Cash Flow I
 

1 0 1 
 I 1185 I I -1185 I
I b64 360 78 290 1 
 290 I 
I2 I 695 372 R1 291 i II 291 I
 

I 31 793 430 90 339 I 
 I 339 1
 
I 4 1 803 447 99 3481 1 I 348 1
 
I 5 1 963 463 07 355 i 
 3559
 
I 6 1 1030 476 114 362 1 
 I I 362 I
 
I 71 10H 486 119 367 1 I 
 I 367 I 

8 1 1136 496 124 372 I I I 372 I
 
I 9 1 1192 507 130 377 I 1 377 1
1 

I 10 122 519 136 3M 1 I I 
 383 1
 
I III 1315 531 142 389 I 389 1
I 

i2 1 1380 544 149 395 I I I 
 395 I 

13 1 1449 557 155 402 I I 402 1I 
14 1 1522 51 163 409 I ! 1 409 

151 1598 86 170 416 I 
 I I 416 I 
S16I I78 602 178 424 i 
1 170 LIP I2L Al1816 4323 

424 
i 

S18I 1850 635 195 440 I I I 440 1 
19 1 1942 653 204 449 I I 
 1 449 I 
20 1 2u39 672 214 458! I 458 I 
21 1 2141 692 224 468 I I 
 I 468 I
 

1 22 1 2248 713 234 

9 77nn 

478 I I I 478 I 
I

-3 21. 735 245 487 I I i 489 i
 
24 1 2479 758 257 501 I 
 I I 501 I
 
25 1 2603 782 269 512 I 512 I
 
26 1 2733 01 282 551 
 I 1 5251 
27 21)0 296 5823 834 
 i 5361
 
S281 3013 862 310 552 1 I 
 I 552 1
 
29 1 3164 691 325 566 I 
 I
 
I I 3322 2c2 341 50u i 
 I 581 1
 

I NPV 1 3140 791 2357 I 1185 1 0 01 1179,1 
I 
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Extension o Distribution Netpork
 

I 

I 


I 

1 

1 

1 


1 

1 


1 


Benefit per year 275.32 
Revenuelkwh 0.139 0.1946 
Cost/twh 0.0989 
Cost/connection 12.00 
Discount Rate 15.0X 

I 1 1
 

I Cost tet IConnection I Initial Periodic I Net 
Year I Sales Denefit of Sales BerIefit I Cost IPaysent PayrPniq I cast flow I 
C I II 90! -

II6A4 368 7n 290 I I 20i
20
-- 895 

7 39l I 
 291! 

793 430 90 339 1 339 I
L0! 447 9? 348 i I
5!i 903 __ I 340 1I I 355
 

6 1 1030 476 114 362 I I I 362 I 
7 1 1021 486 119 367 I I 367 II
 
I 13 '96 124 312 i I 
 I 372 I
 

9 1 Hy9 507 130 377 1 I3 7
 
i0i 1252 519 136 383 1 
 I I 383 ! 

iiI ~ 14)I1' r, 389 1 

13 1 1449 551 155 402 I 
 4'0
 
14 1 1522 
 57i 163 409 I 1 409!1
 

01 I I 413 I
 
15 i i59H L1 


l.,1 , u,' Do
,,- o'.
 .. 1
43 
 432 1
 

18 1 1050 635 195 40 I
I 9 1 1942 653 204 44Y. .i, I AAQ I
 

20 1 2039 672 214 458 1 I I 
 458 1
21 1 2141 69 22 460 I 1 
 i 6131
 
22 1 2240 713 234 470 I I 
 I 470 I
 
23 1 2361 735 245 489 1 I I 
 489 1
 
24 ! 2479 257
750 501I 
 501n1
 
25 1 2603 )R2 269 
 512 I I 512!
 
26 1 2733 007 202 5251 I I
 

20113 862 1v 552 I i 
 I 552 1 
J104 It I ILt I 566 !
 

1 3322 922 341 58 I 
 I I 501 1
 

i 
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Benefit per year 275.32
 
kevenue/kh 0.139 0.1946
 
Cost/ktih 0.0929
 
Cost/connection 12.00
 
Discount Rate 15.01
 

I Cost Net IConnection I Initial Periodic I Net I
 

01 I I177 1 -177 I 
II 664 368 78 2901 1 I 290 1 
2 1 695 372 81 2911 I 291 1 
I 79 7 37J0 i 339131 Zv 


4 1 o 447 9i 340 i i 348 i 
5I 963 463 107 355 1 I 355 1 

I 163 476 114 10 I I i6 1 
7 1 I081 486 119 367 1 I 367 1 
8 1 1136 496 124 372 1 1 I 372 1
 
9 1 1192 507 130 377 1 
 1 1 3717 
101i 252 1-36 383 
11 i 1315 531 142 389 1 1 1 389 I 
12 1 1380 544 149 395 1 1 1 395 1
 
13 1 1449 5117 155 402 I I 
 1 402 1 
14 1 1522 571 163 409 I 1 1 409 1 
151 1598 586 170 416 I 1 I 416 1 

17 1 1762 618 186 432 I I 
 I 432 I
 
In i tflit 63 17 40 440
 
19 1 1942 653 204 449 ! 1 

20 i 2039 672 24 45A 1 45B
 

21 I 2141 692 224 468 I I I 468 I 
23~-28 1 3J 'i.. ~ 41- 122~ 71 A, ....418 

231 23 6 1 1245L 489 1 1 4B9 I 
24 1 2479 758 257 50i i i i 501 i 
25 1 2603 782 269 512 1 I I 512 1 
261 2733 807 282 525 1 I I 525 1 
2;1 1 A870 83 296 5381 1 1 5381 
20 1 3013 862 310 552 I I I 552 1 
29 1 3164 891 325 566 I I 1 56 I 

30 1 3322 922 341 5i I ! ! 
 58j !
 

IPVI3148 791 2357 1 1771 ' 0 1I 2100 1
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iunicina1/8nvernmPn [las .o 
Newly Electrified Connection 

Peneit per year 275.32 

Revenue/kWh 
Costkwh 

Costirnnnprtion 

Discount Rate 

0.169 
0.099 
12.00 

15.01 

0.2366 

IiI II 

I Cost Uet lnnerlinn i Initial Perindir I let I
Year I Sales Benpfit nf Salp uinpeitI rnt I Pay.nt P ..... ti i r,,h ri.,, 

I---------------------------------------------------------------------------------------I
 

0I 

I I 1547 537 165 372 1 
joj 11 

I I 
-jiB5 i 
372 1 

2 1619124 54971Ai 1721i.9 5 7i51P I I II 377 11"I 

1 4 1 2Q59 762 216 547 I I54 
1 5 2241 M 234 572 I 5721 
I I I 

I 
1) AA 
IaIt'L 04 249 59 

i 
I7 

1 2521 B72 Phi iii 610 1 
B 2647 702 274 628 1II 62B I 

9 1 2779 933 287 646 I I I 646 1 
10 1 2918 966 301 665 1 I I 665 I 

06.. 10.. 315 605 i 6 85 
12 1 3217 1037 330 706 I I I 706 I 

13 
14 

i 
1 

3378 
3547 

1075 
M15 

346 
63 

79n 
752 I 

I 
II 

I IC I 
752 I 

j5 I 3724 1157 380 776 I 776 1 

Mt I 39HI 1201 399 802 i i U02 I 
17 1 4106 1247 418 023 I I I B2y I 
18 1 4312 1299 438 857 I I 57 I 
19 l 4527 1346 460 187 I I I 807 I 
20 1 4753 1400 482 910 I I I 91II 
21 1 4991 1456 506 951 1 I I 951 1 
22 1 5241 1515 530 985 1 ! 911 1 
231 5503 1577 556 1021 I I 1,2 I 

24 1 
251I 

5/78 
6067 

1642 
1111 

583 
612 

1059 l 
1099 I 

I 
I 

1 
I 

1059 I 
1099 I 

C2I 63./0 i/8 642 1140 I I i 1140 i 
27 I 
281i 
291 

6689 
7023 
774 

1858 
i93/
220 

674 
707 
71 

1184 I 
1230 ! 
129MA 

I 
1 

I 

I 
I 

1104 I 
1230 1
1 1) 

30 1 7743 210 7780 1330 I 1 
I NPV I 5606 1739 367I I 11U2 1 

I------------------------------------------------------
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Extension of Distribution Network
 

Benefit per year 275.,32
 
Revenue/kWh 0.169 0.2366
 
Cost/kwh 0.0989
 
Cos!!ionnertinn 12.00
 
5i rnmlarD1,n 1tlA 

I 
 I I
 

Insl 	 tm Irnnnzrlirn I fn;l;a! Do . i^#:I ja a 

-L . - I .IJL I d1
 

I 0 951 -951 
1 I 1547 537 165 372 1 372 1 

I 2 I 1619 549 172 377 1 377 1 
3 1 i848 713 195 51C I 518 I 

I 41 2059 762 216 547 1 5471 
I I 2244 606 234 5721 5721 

6 I 
7 I 

2401 
2521 

943 
R72 

249 
A 

574 I 
h. I 

I1. 
I 

594, 
usv a 

I1 2647 902 274 628 I I 62B I 
91 2779 933 287 646 I I 646 I 

I 10 1 2918 966 301 665 I I 665 1 

I12 I1 I
1 

3064
3217 

1000
103/ 

315 
330 

685 I 
706 1 

I 
I 

685 
7061 

1 13 1 3378 1075 346 728 I I 728 
I 14 1 3547 1115 363 752 I I 752 1 

I16 Jir11 J12439J1 H7120i 360jo99 i776802 1 I 7
802 1 

17 1 410A 1247 4in n2 I 1 I89 
8-, -.1 - 1 43 85, I 857 

19 1 4527 1346 460 881 I IO7 1 
20A1 473 140"0 482 M11II 98 

.2i i 4991 1456 506 951 1 I I 951 I 
22 1 524i 1515 530 985 1 I I 985 1 
23 
2,4 

5503 
ri mJ/ 1i 

1577 
1642 

556 1021 I I 
i 

I 1021 I 
i59 

25 1 6067 17i1 612 j099 i I. I 1099 I 
__26
1 h7o M 642 1140I 1 1 114"1
 

27 1 6hB9 IR58 674 11844' I 
 11i4
 
28 I 7023 1937 707 1230 I I I 1230 I
 
29 1 7374 2020 741 1279 I I 
 I 1279 I
 
30 1 7743 2107 778 1330 I 
 I 	 I 1330 I
 

rv 
 5606 	 17..39 30 7..1 95!,i 0 0 1 n---------------------------------------------------------------------------------- , 
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Direct Connection
 

Bene,.fit,per 
M. ILL 

year 27I5.3J4 
. 0.26 

Cost/kwh 
Cost/connection 

Discount RAta 

0.0989 
12.00 

15.0X 

II I I II 

Year I Sales Benefit 
Cost 

of Sales 
Net 

Plenefit 
IConnection I Initial 
I Cost I Pavment 

Periodic I Net 
PayMents I Ch F~o 

I 
I 

I0 1 1 177 1 17 

I5 

I I 

!21I 
A I 

, I
1 

1547 

9 
1AOu uA 

c,)JT
2244 

537 

54? 
1oTU~ 

762
80A 

165 

172 
..7U 

216 
3 

372 

7 

547 i 
7 

I 

I 

i 

I 

I 
.. 

1 

372 1 

377 1 
I

. 

547 1 
572I 

I7 1 
612401 
252' 

ral 
872 

7AQ 
261 

qOA I 
610 1 1 1! 

1 

1 
8 1 

9 1 

10, 

2647 

2779 

2918 

902 

33 

966 

274 

281 

301 

6281 

6461 

665 
1 

I 
I 
I 

628 1 
646 ' 
665 1 

I12 

I13 

HI I
1 

1 

3064
3217 

3379 

11O1037 

1015 

35330 

34A 

605 1706 1 
72R I I 

I 685 1706 I 
720 I 

1 

I 

ii4i 
15 1 
16 1 
17 1 
18 
19! 
0 1 

3724 
3911 
4106 
4312 
4527 
4753 

!17! 
1157 
1201 
1247 
1295 
1346 
14(10 

'KA 

380 
399 
418 

438 
460 
482 

75 1I 
776 I 
802 1 
829 I 
857 1 
807 
91U I 

I 
I 

I 

I 

7152 

I 

I 

I 
I1 

I 

I 

1 
776 1 

29 I 
857 I 
7 

91 I 

I24 

21 1 4991 
'22 ! 5241 

23 ! 5503 
1 5779 

25 ! 6(67 
26 1 6370 
27 1 6689 
28 1n2. 

29! 7374 
30 1 7743 

1456 

1515 

1577 
1642 

1711 
1782 
1859 
1937 

2020 
2107 

506 

530 

556 
5.1 

612 
642 
674 
/V 

41 
778 

951 I 

985 ! 

1021 1 
t I 

1099 I 
1140 I 
1184 1 
I 'SkiI 
1277 I 
133v I 

I 

I 
I 
1 
I 

I 
1 

i 

I 
I 

I 
I 
1 
I 

I 
I 
I 
1 
1 
I 

951 I 
985 1 
1021 1 
, o , 

1099 I 
IlHO I 
1184 I 
1230 1 

12,91 
1330 I 

I IlV 139 00 77506 
 00 1 369
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R'esident ial Industrial/ Mlunicipal/ 1otal 

Diverse Government 
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ANNEX J 

i. PURPOSE
 

The purnno of -hp Tncf-nii-inn1l Analvsis s€ to analyze
 

INDE's institutional capability vis a vis PER III and identify
 
the improvements necessary to implement the Project. An
 
additional objective is to identify the technical assistance
 
and training requirements for the INDE implementation unit and
 
related divisions. These needs are compared to the assistance
 
to be provided by CARES and the gaps that require additional
 
USAID resources are identified.
 

II. BACKGROUND
 

The PER II Project overcame a very slow start and early
 
implementation problems, and produced impressive results in
 
1906 and 1987. By the end of 1987, the Project had completed

or exceeded all Pr-oject targets with the exception Of d
 

distribution substation to be constructed in 1988. With a
 
recently authorized 15-month PACD extension, all LOP targets
 
will be exceeded by approximately 30% with no increase in
 

g...... increase ntargets s. .The 
4-IL-i~ IQR r I'- i ricn,'m1 i f - , nrl n ,, 

J-1 A i IL. I,- I J l 'L L V . l_t U Y LJL.. , ! 

INDE's Rural Electrification Unit(currently known d5 PER
 
Ii implementing Unit) is presently situated in the Construction


Department< (Figs-. I & 2) and has the responsibility to select 

the}!cOm nt!!rites tn h' e1ecr-- fi i d -f-n nrnmnf-p t-ht Prninrt- hy 

constcuction department for construction; perform the inside 

const ruction.
 

The Unit has developed a satisfac-orv imnpnntation 
methodology which will permit PLR III targets (13,000 
connections per year over the last five years of the Project) 
to be achieved. This methodology is: 

- A community electrification committee submits an 
ap If. liL.oL ato ±U1! L seri ce.1 

- Social workers go to the community to investigate
de og m nitiy inf-r '_-e potnt-i iAa hisc frmtr,/ctu 


connections, distance from existing facilities, etc.
 

. , 
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which determi',es the community ranking.
 

If the community qualifies, the unit coordinates with
 
the Planning Department to det-ermine whet-her
Sufficient sy.stem capacity is available to ser,-e the 
conmmun ity. 

- Promotors then go to the community to explain the 

-VI'1hen1tA L L L U nt. ajpj icLdat.u1IL tLteed,UULdia EOiI( 
information is furnished to the design section of the
 
iiplelenting unit to design the electrical facilities.
 
Aftter tho dr-cign iq crnrnl]pio-'r 't- mcz- h :inr Yrrl hxr 

___ L ~ 1 I.-'- "- L '- - .Z-'

IND-'s Design Department and the Consulting
Engineering firm.
 

- I- UCo %J11 L; LULWCIlUU lnte L U L -U st uciiu ioll 
Department for construct ion. Construction material 
for Project constcucLioi, is separately stored at 
INDE's five regional 

- DIurinfl construion. the work in prrress -sregul1amr -y 
checked by the Consulting Engineer who submits 
periodic reports to the Unit and USAID. 

-upon C-01Upl et' JUio UoL Lons L uUL Ln., LI1It UIILL 

Construction section (installers) perform the inside
 
W.Lii11L dllU conIeC the meters.
 

The completed facilities are then turned over to the
 
Onpra......mI ~iro~n-fr emncwiI-,~in n ".A
 

ma ftnt n . At- nrec i,,nf -+, c D. T7- 4-h. . . .furt .r 
.. U '-' L -I. . ,Ii1ic : Lt ' UL IIIU i ) 

The unit has developed a high degree of expertise in 
project promotion, design, construction supervision and general
 
coordination. The Construction Management has developed an
 
unusually good capability to construct lines and networks forrural Pinct'rificat-onn cnnnrt ionn Al]t-hogh t-he Constructi-on 

th........ provof la onstructio vehicle and,.
sio -inne 


this purpose, and specifically directs one-half of available 
funds for vehicle and equipment pirchase to improve the 
o0eration of the distribution system per Q. 
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The-,imnp o ttane of insti't ttio 'aiing th e rural1
 
electrification ,effor't has, recently been ' re6gnized' by IINDE.
 

t ro.wg hee ent of ural Eectrif ictioK ,'eta~ a 
DA~p~a~txna h ihi" il1 be.1Daced tin~t ?~~~9adDsg 

Di i-sion ~Thnew, ,epr rift wi coor IiDE 
ic~~tl e s i n rur Ieectrfication. -Non Ehe1&ss,_ one ,of t he 

ID~S ,;impbrtant'reasonsjor the~ imnplementing unit's 
effect~iveness undr-PERII has.bee td el _degree of
 

thtithaenjoyed. Iteisconsertae ti
 

esenti~al that this autonomy cotinesudrPER JII.
 

-distributio'n network is.Js th einn'oA~ua 
elcrf~dainp o ,a conomically y'able an~d< 
6eeica p qrm'cnues Ms u'te n the~ safe and 4 

e c tband.y, raod a.ydffordable'.c 'tdi 
ve ~ ~usesofiiro ro 4 

.,hirproduction and'econornrc,-well'f hen asw'la h 
economric and f nn~cal'i viahilyo the elctil" tility. INDE~ 
mu'Ltdeve lop; thi capbiVie~yof cutoe ast'neto 'otne 
carrying ou~t the2 GOG soc4 ia 1,mai'date' of exed 1&n-ctric~
 

'A reet 'INDE is. the nl 6fty ,Gael with 
leaI athoity to generae and r, h 
or aniza'ti~i- ''(ig.3)Is centrally, mpnaged fro Ga mai a 
City Thra ae a1ao each staffed with~h6ng bffi'e 

comrilsprioacnt~~o super,vsor and an
 
opeir'atioin. superavisort. Each reott heir peective
 

~ 2~Mh~'6h~ftin Guatemala City and~ are~reso
Manaemoernti~n nte'~. onsib.le' forjthetota1 

IND opratonin hei~reion asit reate<sto- commercia1, 
t- cto and actiitihsi T h is eqifate~ to~ operat~lhs' each

~Managem~ent' iavinrg ,Er,p'or'tio at-,f',tp6i ibility ,for IND!s-; 
geeat'n trniis-b ', rfsf.r''i and distribution.. L 

noseprae dvislonororganization which,,has&
Thee i 

t Teerole~re pnosbparty-4o diIstiion hic includ
 
maaeen,.perato an , a-nt~ c c-he distrbutiion

-physical'faci-ties; custom~er meter-reading, b1111ng adh
 
66"t6in csomer1 ser-vices, inc~l uding comlins conne6ct &
c~ol eu~ aplctinsfr eovicand educatb _~d
 

assistanice i-n the productivuesof elec'etricity. a -


CQR~ENT STAT -

,The emph asis, i-n-. PER Is~hs focused on Iconnecti'ng ,O
 
new ,consum ers. PE-R :1I will add ani'iothie-r.65,000.con..dmers,:


15b itu2L 
re"a con'sunier-s INDE, se'ryed.prior to 'PER I.. 'The"additiona 
maip .th.,total O 0 duin the' nur 'ber of 

http:onsib.le
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UnC, i li 4- e. .... e an -..a-__ t me t e r - iA - o ed r nd a n -

LL± . LA, U LI J. J t:U dAlU L1I I L r dUI 

billing and collecting for 155,000 more consumers represent a
 
mD.L11L d IIU in i-IUCLL LUCIatd . I dU . 

Under the PER ii Project, INDE has clearly demonistrated
 
its ability to make household connections. TNDEs eninhAsis,
 
however. has been on cnn. ritie ion with very 1] flr Pnnnrs 
consideration of the management, operations and maintenance
 
problems of the distribution system.
 

Several consultants have studied INDE's administrative
 
capu 1.± Ly dil 1-avt midUe e vne -UIIS on d.eas in wnich IND"' s 
manaqement, planning and operations need improvement. USAID 
personnel and consultants have detected certain weaknesses that 
will constrain iNDE from providing efficient and reliable ruralelectric services.. 

Specific deficiencies noted are:
 

- No organizational unit with the specific" -- -,_ - . .. 
responsi-ju]ity for dIstrIIUU111 mIanagement., operations 
and mailtunance. 

- No regular or systematic right-of-way maintenance 
prog ram. 

- No preventative maintenancd program for distribution 

- No systematic patrol of distribution lines to detect 

and correct problems to prevent outages. 

- Limited respnonse fnr PornPrcnr-v rPq-nrt-inn nf orvicl
ol rg e nP cr{n r e s,-n t iv cy e.,,: ar e av a-i la b~ l p t o 8 . . 

Mcn n rl n v 4-1) r c i i nh P' r ; 'ai% 

- No safety and job training program. 

- No planned preventative vehicle maintenance.
 

The operation of INDE's genration and transmission svst-em 
is satisfactory, but distribution management, operations and 
maintenance are not presently reliable and must be improved to 

the productive uses p.rogram will be influenced dramatically by 

services provided by the commrcial department. This Project
 
will finance of v(,hicles nd toioculement equipmentstrengthen 1NI]E's o!perationr:,; niic riiintionatcc actlivities. 
Specific recommendations are (liven below to improve the 
administrative structure of 1 I)E. 
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A-qut votgj leelIS- an dependable 24A-hourA serviLce are 
essential if people are to be persuaded to invest in equipment, 
and, in effect, become dependent upon electric energy. After 
the 1.1L d Lt UUilt- ad Ll1 U eIllctLionS dLe ImdUe, heLe mUst ne 
an ongoing commjtment by INDE to good electric service and 
responsive customer services. 

IV- REK oMMEr NDATIO,1_S
 

acceptance by INDE management of the following objectives to
 
ach~ieve effiient ad rliable etcUtrc utility operations.
 

The need fO, Lnd the commitment to. good qualitv
 
rural electric service. 

- Decentralization of rural electric system management 
tor more eofective coordination. 

- Establishment of accepted s.andards of performance for 
maintenance, operations and customer srvices. 

- Provide orientation and training reiated f-n rnrj] 
electric distribution system management. 

- Provide the tools and equipment necessary for 
implementing the program. 

a. 	-Impr-oved NDF Manag.rment and Distribution Operation
 
Ca pa city
 

1. 	To initiate this improvement. INDE should. AR Afirst step, divide the OpmErati-ons Management intor t-wo 

departments, i.e., transmission, and substations and
d-strihution each with a department manager reportin t the 

A, r-1, -] - . . - I .. 11 . .. L .. . . .	 - ant 

Incui'ui(n cUIe1- Meter and should estabfish standards
 
foi. and implement the following operational maintenance
 
prog rams . 

Regular patrol of the distribution lines to detect
 

and 	correct problems to prevent outages.
 

- Regular, systematic right-of-way maintenance. 

Preventative mainenninrp nrnnrm to nprinr-nillv 
inspect the systom and repair or replace 
deficiencies.
 



-----
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Panp A nf gn 

.LQ$UJLA.OL"nl s aLLer-woLI\-1LuU e egeny crews toresoreseric 365 days per Year.
 

-Make connects and disconnects in a trimly manner 

Establish and implement a comprehensive safety and
 
job training program for the operations crews.
 

- Assume t-hC~L forIehice ma L& ~ ~..J . ,&JJ..~L LJCL, LJA. JIA . J ld[tULIL~z., L . V .L i l CLld 

program.
 

Assistance to accomplish this an he prnvimpd 'yC-ARES. 

To effectively implemennt- theseo irnrovement-s- t-he 

Distribution Department will need substantially more equipment,

tools and vehicles than are presently available. Consequently,

one-halt of the Project funds budgeted for vehicles and
 

In order to initiate the decentralization process in
 
thIe pertiounL Management the project will finance equipment 
and technical assistance for a pilot decentralized INDE
 
Regional Office. $100,000 have been included under the
 
Training and Technical Assistance line item of the project
 
budget for the purpose.
 

The Productive Uses component provides hoth credit and 
training. Since su. cannot act as a lending institution, 
according to its internal operating procedures and by law
fReolamentn Tnterno)_ ann-hor nq-f-ii,-ion must bi s 14-4- to 
implement this component of PER III. A complete institutional
 
analysis of the Productive Us(es component is presented in Annex

T.. 

Promotion of productive uses will require utility 
counterpart participation. The responsibility for nn-te.M 
success in productive uses proinotion must eventually correspond
 
to the utility. A!lthough INDAi qs prohihi ted by I aw t rom 
handling the iunding., Ji must herame m, i- ,,lva 
training and assistance portions of the proposed activities to
 

To accomplish the institutionalization of productive 
uses promotion, liEc wll CoitracL, -ubject to AID approval, a 
Project-fu-dd Productive Us:; Specialist to work within INDE. 
The Specialist will provide needed technical assistance to
 
AITEC and FUNDAP, and assure technical feasibility and support
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activities. He will also supervise and train INDE's Productive
 
Uses Advisors and will serve as a liaison between INDE, FUNDAP
 
a C L- coordinate roductive ses-related activities of
 
the three institutions. An illustrative scope of work for the
 
Productive Uses Specialist is provided in Exhibit 5.
 

The Rural Elec-rifirt-ion Tmnlempntinn TTnit i doing
 
an e lnt njb rm-ino ;pind conrinn-inn t-he installatin 

of new connections. The Promotion Section explains the R.E.
 
program to prospe~~tL.ive CoL~IniIL.J.s ULLU ULI-,an p4-1- fo 

.' , L L . i . I L, ULA. LP A. 

seIv I, u ni secrl 5t10U±U ue UAPO1Ut.U dLJU LiU rLUIMULULZ)
trained <. Productive Uses Advisoi s to support, expand and 

institutionalize in INDE the i'E !I! Productive Uses Program
 
described in Scti on ITT This training will be provided by 
CARES in coordination with FUNDAP.
 

Those promotors trained in Productive Uses can be
 

Commercial Management Division when that Department becomes
 
operational. The Productive Uses Specialist will then become
 
Advisor to the Consumer Services Department.
 

c. Improved INDE Field Service Capability
 

wil alyincreaseBeca eIE substant.. the. numb.er oF 
direct sales customers under this Project, it will need to
 
improve customer services, maintenance capability and other
 
ULLCpII gLUaLs in ordL LU dLL IU LLCLiVely Li new 
users.
 

1- Inr~provpdBilli~nri~ Collor-t-inn Prodrlurr 

While INDE's collections of user charges have been
 
good, there is room for improvement in both the percentages of 
charges collected and the timelin(,ss of collection. Presently,
 
collections data and meter readings are sent from regional
 
field oifices to the central office where they are processed by
 
compjxtr Lo record collections and calculate new charges.
Bills are issued by headq,-artors anid sent back to thbe field 

offices. The meter readers collect outstanding amounts for
 

commissions will be eaned, btig vi sited frst by the 

UU±iUlectUII dlJ~ILS. .IIU lilt L .,1 U.L 11-1d 1 1 ULf 'C L1e mll er±C users~ are 
,
read irregularly and the user ; do not pay on a month-to-month 

basis because the collection agenl- simply does not appear at 
the house, and the nearest iND-E. office is too far away to 
justify a special trip. CARES management training will 
address this issue. 
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2. Improved CUjmServyce
 

Related t-o -he nrnhlem of hi i -inn and ,coll ei ns 


are the customer services rendered by the regional field
 
offices.. to. t.hei.r rural c .... r. Sin- 1 number of rural 

CUL~S-t cr ~ . .. .. 
LI U "_LIa J2gndIorIuc U -0 e Lv-1Ce as 

S4MI reUsts
-A other ,li wiil ,e p1(ac on UL. LildJ 

services. 1111 wi±± ±iiprove witn the establishment of a 
Distribution Department. 

3. Improved Addit inni. Connection Procedures 

A better .method -:hnuld he established to 
. . . . . . .. . . . l . .. . . ,-r (if ter t e 
initial connections in a community have been made. The
 
process n Sow bl Lb A e - 0ome i (d isoIrS L) aU 1 1-1 &CU-. p0e ;v -q 

consumers. The local offices should have the authority, as
 
well as the mateizials, equipment and personnel to deal more 
directly with the people requesting service. A simpler process

Would saeCi o- TND egnr1a ela h utmr 

CARES management training will address this issue. 

d. Technical Assistance and Training 

1. Needs
 

Successful implementation of PEP ITT will roiiiiip
 
well-trained personnel with knowledge and skills related to
rural electp-1rifai ;!-on-rm~ajcePerfo u-inder TPER II has 

Construction Department and the Implementing Unit. However, 
there is a need for improvement in the management supervision, 
and coordination of all functions, especially in operations and 
customer services and productive uses. 

The goals of training programs are more readily
achieved in work activities involving practical skills such as 
construction and operation of equipment. On the other hand,
dis n 1... n rqronqiii lrngrir- nn. , -r i :j I c1 1iI' Iq . m,, v..,. A f 1, t4 

master. That this is true is reflected in the statements of 

evaluation/ of Lthe ProUject. TheseL f±iUndijjq are once. ( more! theI 

case in assessing the technicai assistance and training needs 
for PER III.
 

Traininn futinds unrer PER II have not hen flly 
utilized. As is often true, funds for training are limited and 
are the first to be cut when budgets are tight. In order to 
stretch the funds as far as possible, INDE should share 
facilities and programs with EEGSA, iNTECAP and others 
when the oppuotunitlCs ari.. 
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INDE.has a well orgaize trainin cete of 1-1
 

people under the Administrative Management Division. They

prepare anl annual prograin schedule according to d needs 

analysis. Progress is monitnred monthly and year-to-date in 
regard to course completions and test results. Currently 1,500 
of INDE's 7,500 personnel receive at least some training 

academic course work and lower level skills. There are good
 
working relations with INTECAP which provides much of the
 
training. The training center also coordinates a donor
 
scholarship program for selected p~ersonnel in specific areas.
 

iNDE's training personnel will cooperate with the
 
CARES program and will fully utilize the training opportunities
 
provided by CARES to meet PER III training needs.
 

c - 1 I - - h n c11 r- nc~ c, n 4- Vi 4r:~ n nj ri r riv r menn n 

is INDE willingness to select approprate personnel and to 
release them from their normal duties for participation in
 

willing and able to share what they learn and tlus e ctively 

multiply the benefits.
 

The comnrehensive program planned by CARES
 
addresses many of the training needs identified in PER III.
 
However, much of CARES five-year plan will be implemented on a
 
regional basis, and so cannot directly meet all of INDE's
 
needs. Thus, the "train the trainer" concept becomes very
 
importanL. INDE can and should expand its training program and
 
provide continuing education by replicating the CARES regional
 
courses "in-house".
 

2. (nnirl ;n n nn t.4- CAPS 

The CARES Regional Program includes several activities
 
r
 

iLUOVJt]kU ll ZISS. UO.%Vllicll WI, i LU l c3 IL. C U- I IILD 1 . I direct5lM1 , 1 11._aM .

suppo w of th(o2 PL tI ca Spacfic fundsPLoLsm. froiU tUe-

Regional Program have been biget(,d for activities to be 
cariemd out in Guatemala. Following is a dotailed descriotion 
of the TA activities planned for Guatemala under the CARES 
DRegionl P ror amr.r nn, lui'ng' funding 1,-11,ls ant1 possible d-ates.lm 

Dr p~t n__Qf CARFS .EG]ONAL TA ACtivitie_ 

No. 3 - 3_4_5_ kV Rura1_Distrhi n_S andard 

This program is to develop design standards
 
and construction assembles and configurations
 
that will lower the cost of rural electric
 
distribution systems.
 

http:d-ates.lm
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No. 4 Transformer Evaluation an Mana.eent
 

included in this program activity is the
 
adaptation of an appropriate computerized load
 
maInagemnt system for t-ransforme rs basenr' 

kwh usage. By associating each consumer with
 
a particular transformer, the demand loading
 

can~ ~ Lieieb.~ estiated12by idnI YiI If 

each transfoirner by feeder line and by phase,
Lthe balance etwecun phases can be determined, 
as well as feeder loading. 

overload capabilities and the economics
 

regarding no--load versus load losses.
 

No. 6 - Monitoring_qui}i)nnn 

Field data is needed f r correlation with 
estimates mJ.(de by computer programs or other 
appropriate methodology. Instriimpn-s are used 
to test, measure and record various tield data 
neriaining to current[ vrl t-ge 14"n lrCV 

No. 8 - P blications/Tnformation 

CARES plans to translate into Spanish, publish

and distribukte manuals for improving the 
design, construction and onperatin of ruai1
electric d is ributi n sy stem s, utilizing t-h e 

hes- of II-.q andt Cpn-ral Ameria , ,
and experience.
 

No. 9 - Linemen Training 

The backbone of a utility's operation is the
 
lineman. There are no comprehensive
 
continuous linemen training courses in Central
 
America. Most training is done in connection
 
with a specific construction project or by
 
inadequately trained staff derionstrating
 
skills to new employees, often resulting In
 
below per line work. This activity is to
 
support traini.1gC prYogralls to improve the broad 
knowledge and] 'rie compl-ex ski]Is requiredA of 
linemen - bildina lines, connecting
 

transformers, maintaining energized lines,
 
switching hiqh voltage line, "trouble 
shooting" power outages, etc. - concentrating
 



g"IAM L Ll."d U 

a Wj UL -U 

on the training of local t-rainers t the 
exteni no ih lp. nr ynmnlo,-, Frvrrm a,-.4 -1 " 

, ----- .. V' - W-.-'.*f£ L L .J

through April 14, 1989, a course was held in
 
Guatemala to provide follow-up training for
 
maintenance aind upgrading of energized lines
 
to approximately 15 persons who will become
 
responsible for such training throughout
 
IPDE's seven construction districts- Efforts
 
are also being made to develop training
 
videotapes for linemen.
 

No.10 - Rural Elctic_ Utility Management Training 
r' 1ro' "a to ,onuct a seri s -f- --s 

CAREpi LU UUUL d bULIUeS UL snortcou rses , ose1mL1dInaS and workshops to improve 
managemiLent skills in the many facets of
 
running a rural n1pet-ric lit1lify. customer 
services, design of ret- I rnf-c renuei,,
 
collection, financial analysis, key operating

ratios, andl t-he. princi~npe Nof -1
coonaing and evaluating results.
 

- ~ ~ ...~ ..~ E - I_g,,for Rural Electric Utility
 

Thi1s work plan component is of utmost
 
importance in fhe sunnrt nf riurn
 
eluctrification. Training activities will
 
include materials management and inventory
 
control, management of vehicles, meter testing
 
and repair, coordination of system protection,

work order proced-Ur-S, pole inspection and
 
maintenance programs, load and vt age

SUrveys, Leduction of line losses and contro!
 
of outages. Each country, including

G u atema la , w ill h a ve at least 2 5 parti cip ant s
 

of trainers.
 

No.12 - LQ A] Manufacturing 

Both line construction hardware and productive
 
end-use equipmnt costs in the region are
 
hi 11. Tn orderr ton reducetr tncnsruio4-rn cts
and increase the use of electrical equipment,
 
NRECA/CARES intends to inventory the local
 
manufacture of such equipment and develop an
 
effective action plan to promote lower-cost
 
products ~an*uact tired in Central America.
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No,13- AlternativeFinaning 

Central American utilities as a group are
 
facing severe financial difficulties arising

from large d(:bt s(ervice burdens, high costs, 
and often up until now, lower than expected
 
electricity :;ales. They also face continuinn 
demand for r-ra] electrification- nd in some 
cases, rural- electrification is an integral
c) m p n n n r |I - ) nrp r l rural dev-e,,lo n,, t 

initiatives. This activity is to increase
 

non-conventional sources, with a preliminary
 

sources by 1992.
 

No. 14 - Surlus__II2 p)ment 

CAFP:. has begun to arrange for t- : "'Itn I o 
surplus but ,;erviceable materials and 
equipment for rural distribution line 
cons t- ruct. on LLUII Li i1.Lies in LLIe Unlited 
t._.. 'ates.. rcei:viny utility inThe Central 

America Days only the cost of transporta-tion-
So far, about, 750 electric house meters have 
arrived in Guatenwnl thro,,ih th ,fi. 4 
...... .... . . .... . ............. sing .... Uti ]1++" 'S 
cost of rural line construction through such 
donations.
 

Wit th onlu;y eyception of the Publications/ 
Information activity where furids are only programmed on a 
regional basis, specific amoinits have boon programmed for 
Guatemala for a.i other TA activil ies. The CARES support for 
the PER Iii project will be formalized through a letter of
ujn erst:anfin g between the CARFS PJvrrrn nrl TICATf ,. ..... la 

I]"h -11-~ l -rn, 1- - fnn i- ti. - J-,,.d -..- ". . ' " .
Th#po .ra.....mmdamo an Ve daeS for the ac1.-U 
are given below. 

n -,ta tLILt: 
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"0 1.v. 	 00 loon 001 1ta1 

0
13 	 Alternative 7,500 2,500 2,500 2,500 


Financing
 

-4 14 . kVl l"nn l 8 I..0 0 t) 4 .0 0 0 2 . 000 : 

Standards
 

C i IrAA n 55n0 ng 	 r00 

Evaluation
 

14 	 Surplus 13,000 7,000 2,000 2,0 2,

Equipment 

12 	 Local 5,200 5,200 0 0 0
 
Mlanuf actuing 

6 	 Monitoring 1,800 1,000 400 200 200
 

Equipment
 

9 Linemen 
Training 

40,000 10,000 10,000 10,000 10,000 

ini .... +- AnAnn l 10,0( IN. 00 10,00 10.000 
.A - U "--. I - -___-- I - - - - - - - -

Training
Or AA If%AAA nnnr nnng 00 c nnn 

Tra ini ng 

Total $157,000 54,200 39,400 34,200 29,200
 

Inaddition % th Preginn.l Prngrqm rARES will also 

Guatemala: 

- Demand Aseen 

A methodology will be developed for selection of* 
rural electrification sites based on the economic 

he from !Nanlssand...fe nil benevlcthost 

1
staff 	and appli rur ara T1,,Mn o+aff fnr 

selection of PER III communities for
 
letrification.
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Producti ve 1',%-s 

The nal of thiq nof-uif-y 4-n int-rocan -hn i 
OF 	1-ntI-rir-i 4-xy in - a-n,, = , t4- in 

rural areas of Guatemala.
 

establishment and promotion of productive uses of

electr-icity progran's within INDE. By working 
directly with IND)E staff from the Commercial and
 

Rural Electrification Departments. coordination of 
such nrograms w-th other novernment and 

private-sector agencies will be accomplished as 
wci I 1 c 4-rn i ni nin T~1lP nmn In ycnra in r'.;f m I + 

skills.
 

- Engqner n S iman rd s 

This activit-v is a continiiat-ion of t-prhnical 
assistance and training jnltiated under PER II
 

ErelA.' trSl -L-.-.LAA.JLatf it- I-D' Eniern' 	 . ... .JL IJL TLA<LAA.stndrd..rRua 

and technicians from INDE's design department and
 
construction peri;onnel will be trained to use the
 
revised standards.
 

These rotintry-spenific anr-ivitiesq will he carried out 
according t-o t-he followinn timneta-blP and budget: 

Activity Total 1988 1999 1991 1992
 

Demand 	 $107,000 107,000 0 0 0
 
Assessment 

Productive 55,000 15,000 15,000 15,000 10,000
 
Uses
 

,,,_n,.. 	 '12, rn,ee g.,.,,, , An AA1 r n1 	 1 
jVV ,V 	 VeVv _.V.Lv L 	 Jw d'. , UV 

EgLai 4±19,500 134,000 17,500 17,500 2,500
 

The PER II program has alreadv financed the following 
training and technical assistance activities tor INDE through a 

n"buy-i " -arrangement-,with NREC'A. 

a. 	 Preliminary revieiw of INDE Standards - November, 
1987. 

C>

http:L-.-.LAA.JL
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b. Energized Line Maintenance - 54 men received 2 
weeks hot line training hy i.- Tnst-ruct-or in May
 
and June, 1q88
 

C. Constructirt 	 s a nAin h L eU V 


staking sheets and construction drawings, how to
 
set poles, string and sag wire, make splices and
 
connections, sffiy principle, first aid, etc.
 
20 foremen and linemen from INDE's Construction
 
DJpdL LILIeIE, i0 in each 2-week course . . ........ g 
August 8, 1988, conducted by two U. S. instructors. 

IDENTIFIED TECHNIC.. ASSISTANCE AND
 

TRAINING NEEDS - PER ITT 

N e ,d A rl rl A A - Lr IJ.-, A nL 	 1 i ( A ... V' -. 

(1) 	 Distribution system management 10, 11
 
emphasizing the development of
 
skills in planning, coordinating,
 
stinprvi i nri cnnt-rn]l1 nn r-i, 

areas of delegated responsibility

andl n-ho rity-.
 

(2) Construction standards for lower 3
 
cos lecricsystems.
rual 


k 1 	Procedues for more efficient pro
curement., .'arehousing and inventory 10, 11
 
control. 

(41i 
. 

Pnn- nnr nri r ,-,rn +- -- ue fo 
U l .,I%". I I i . AA.. IIlJA.C" L 0 I lA,. II L~. L I.JL' 

quicker and simpler, and more 
practical, planning and designing 
of rural electric distribution 
systems. 

tomer service practices - methods 
and systems for monitoring and 
.LJov-ing, VULltg levels, LdUcilg 

losses, and geeaLdily improving
the quality of service

(6) Publications - there is an extreme 
sh ort-a ae of baqi c m an ual s, ese can 

in Spanish, for reference and 

andA UactivAtios related to rural 

OcC e 00nf
 
U V L 0
 

8
 
lly
 

is patialy addressed by CAES W.P.
Component No. 8)
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(7) 	Productive uses advisors - The
 
productive uses pilot program
 
initiated in the Project will be
 
supported and expanded by training
 
advisors from the Promotion Section
 
of the R. F- Tmplementing Unit-

It is recommended that three to
 

four Promotors from the Unit be
 
saine to- work, full1 t-ie with. 11- A. L 1_,,1 

CARES Demand Assessment Model to
 
Guatemiala for use as ilhe CU111initY 

selection criteria. This training
 
ca, be supplemented by their
 
participat ing in t-he FUNI)AP training

I Y f-ho ;4nnlI i-A - i rir, v,,- rn l sl 

equipmn t in 

The Promotors would form the
 
nucleus of Productive Us&s
 
Advisors in INDE and could train
 
additional Productive Us(,! 
Advisors to expand the staff as
 
needed.
 

NEEDSNOTADEQUATELY ADDRESSED BY CARES
 

CAES, but not udeuuate]?- dealt with, due to fundinq 

limitations, These two needs should be funded to meet the 
goals of PER< !!i 

i. Publ ia Qn 

U~ L LL~.>C .J~j L .~ L ' ; AUU.L AJ 'JIV L L J 11II(J 01LjLA.LL " r.i 

each person will have ready access to information pertaining to

their area UL responsibility. 

Volume I - Specifications and Drawings for
Distribution Line Construction simnilar 

tor1nrr ths produce bl- ~RE in then U.S1 

Ai LLesi LLa ins C; an II- . f111±'..J11 . lu . LU.l . . Ltion A J L 

ssemblyL. fomi and installatio.
 

http:01LjLA.LL
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Volume IT 	 Design standards handbook for application
 

by technicians and engineers in the
 

code requirements for clearances and
 
sepdLatiuon, 	 strucLuLd sdLLy factors, 
pole strength, maximum span guidelines,
 
sag and tension data, guying tables,
 
ruling spans and staking tables, voltage
 
profile standards. conductor economics 

and mapping. All information should be
 
in a format facilitating practical
 
application without extensive
 
calculations or theoretical knowledge.
 

Volume ,H! - Operations and Maintenance Manual similar 
to REA Bulletin 160-1 dealing with 
nrPventive maintenance prantices. nole 
insnpeti-on nronrasrn, corrPtinn nower 

feeder load management, proper selection
 
of fuses, metering applications,
 
.... I- .V 	 1 L.L - LLLIL U 

evaluating quality of service, and
 

Fundinq PRqirement 

Consultant Services 6 week $ 12,000
 
Travel $ 1,000
 

- - - -	 A. A ^^^ 

Per Diem 1 4,0uuU 
Compilation, Translation 
Editing and Publishing 1S5,0)F)
 

200 - copies 	of Volume I 

I , . - s of I e T.T.T 
.JLU -- U ..JL V U U&1t L __L_ _ 

$ 38,000 

Three-ring, loose-leaf binders should be used to
 
facilitate chances in the drawings, specifications and
 
technical data from time to time.
 

2. Safety Prq ram 

l ULIl.LL Ly A1CA. iJ .1 L, L LL.Ll co c r L II o g An.L ...AJIL L %I 

safety of its personnel. This is especially true for electric
 

utilities given the hazards related to construction projects
 
and the dangers associated with operating and maintaining high
 
voltage ines.
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An acceptable safety program will provide a safe 
working environment, including necessary tools and equipment, 
standard job procedures, and training to assure req isite 
knowledge and skills to perform the tasks safely. But, for a 
program to be effective, the concept of safety must permeate 
all work activities. It must be a line responsibility, 

levels. The performance evaluation of managers and supervisors
 

11te vd iusl evaluations of PER II have noted good 
perfUrmnUc in terms of work accomplished, but have ben 
critical of methodolociv. especially the lack of Joh ftr;ining
and afet-y practices In recogr-nnition rof this defcinc, 

CARES has included in its five-year program, seminars and 

However, these efforts will not: be sufficient to address the 
needs of INDE . it is recomiiioded that technical assistance be 
provid..e t uevelop a thorouqii, yet rualistic, training program. 

The 	 scooe of work would innclnerl 

S itL 	 tky nr - f-irr ,, 

2. 	Policy development and approval.
 

1. 	 t 1Lu ofvu1upL,a saUty LdnUal of basic rules and 
job procedures. 

4. 	 Seminar for orientaotion of managers and 

supervisors. 

prLo'jrLiiLa ±LlH rLJtU 1 Ci )U1iLUUU1. LLd li g 111.LL1U1nq i .y in 
job procedures and safety practices. 

6. Initiation of a monitoring system for recordina
appropriate data relatedl to safety and loss 
control, and for evaluating the results of the

safety program. 

Travel 'Round Trip $ i,000 
Per Diem $ 3,800 
Secretarial, Copy. Prining etc$-r- 2Of_ 

$ 22,000 



e. FuIute in -iioda!
Considerations
 

It- is understood thai tht Wnrld Rank hast apprnved n 
Energy sector loan to Guatemala which is tied to policy reform 
nai med n mprontri if-c P% thle Bank is- rTnD I :sef ency nornexmpl, 

interested in decentralizing INDE's distribution management,
 
reducing technical losses and increasing consumer/employee
 
ratios.
 

The Mission supports this improvement and suggests
 
consideration of the following methodology as onie approach to
 
aEhstblist fioeeraingliticts inothen.'
 

P-z+-;4h~icz fnnyn- n n ,-0-,- ,-l I..-L- . r nn,- +e -nr- ,%- '.& . L VA 

1~A~J %.J J.I-V'-'-'*" 1- . t L LA..LOA U 4%- a Ltz 
~~ LS.- manage OanL LctJLJudAinat commercLLial, constructionH 

and operations personnel in the district, within the framework
 
oL ± b LuLiLb 1tU by the nu cerJtrai - ..... office.
 

The INDE Central Office, Distribution, Commercial,

Fi nancial .,Plannin g and Proj ect M an ag m en ts: w ol d ea h h ave

personnel with the five district offices on a regular, periodic
 

maagriegiacdvc itrc
dsheuleto and assirat estanelt.~~
 

The INDE central office would continn to ti the
 
billing, however, duplicate individual customer ledgers should
 
be maintained at each district office.
 

Eac-h Histric-t office wnill Im~f- i4-ca r~r.n books1P nd 
records including capital, inventory and operating accounts. 
Each would prepare and forward to INDE ceitral office a monthly 
opnerat4ing report and baU Laon-e s;heet: togeth1er with a narrative 
summary of the district's progress and problems. The centraloffice would consolidate the districtL; LUPOtt in1to d system1
 

wide monthly report.
 

The Rural E1rtrification Unit has done a comamendable
 
job of promoting and coordinating connections. However, the
 

sL.. . . I.'.~A.%. '-, VS UUi I. Ai V Ll J. 'I IIV V U . a L A. 0I. .IA L LA1n 

SU.a tLAltz~ .L.. haIvet L he a dditUL±ional Lt;0JJU11.±1±.LALLY 

to train, then advise and assist the Consumer Services and
 
Productive Uses Departments in the Distric t ofaces.
 

Additionally,. the R - . tOnitf wiIl needl tor coonrdi na;te 
hP P.R TTT n n n Pr-iInn s wJi f h In r,- n~rF xyr A c -r -r 't,1 nFC 

well asct-he appropriaten divrisins in TINDP~s Cepntral Af; 
District Engineering and Construction Departments should have 
the authority to design and construct up to 500 meters of 
distribution primarylIne- U seondar networks. ExtensiUns 
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in excess of 500 meters would be designed and constructed by
 
the respective central office divisions. These central
 
. A iAv- Ai , n n- .i i, %A e, 4-4 4- n .u. or V- ra sys m.1 A n.l in IA ,. ovmJ.A-- C, 0. ra 1-,1L%-; 

faclitiLes planning 01sUi UgnandtUheLULin Uf sUubtatLons 
and transmission lines. Figure 4 depicts a typical district 
office organization and lists the major functions of each 
department. 

This decentralization can be accomplished without
 
a,dd1 i ng i-n TNT)E,'c nsa Personnel h reacsignd nd
ff can 


retrained to new responsibilities making INDE a more effective
 

its customers as well as continue to fulfill the GOG commitment
 
to extend electric service to rural Guatemala.
 

It also is important to note that well-managed and 
operated R.E. distribution systems invariably attract other 
o -nr prnv i "soft-lons" to fund cnnu iinr R.E.tn
Programs. This has bn the 1 Pnnri I nl Ii1 n 

- L- . - LS ; S~ -

Indonesia, Pakistan and the Philippines.
 

Proi.ct will fildel ecUin and technical assistance to 
strengthen and operate a pilot decentralized INDE Regional 
Office. This Reigonal Office will serve as a d1Pmnnst-rat-inn 
center which can later be replicated in other areas.. The 
required funding will be distributed follows: 

1. E_
 

C,.ompu1.ter" 10,000 

Office Equipment 10,000
 
Maintenance Equipment 2_,_0Q.Q
 

$ 40,000 

2. Technical Assistance & Training
 

Consultant Services
 
(6 person-months) $ 30,000 

Personnel Training 30,000 
$ 60,000 

3346C
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POSITION DESCRIPTION:
 

PRODUCTIVE USES OF ELECTRICITY SPECIALIST
 

I. 	OBJECTIVE3
 

A- Fqoster the more effective use of electric enerav for
 

incrPasPri nriiiltural nrodiition, the development of 
cottage industries and other rural industries and 

1- .11 -c*cc C.n mn t-hn ~, ~ ^t-hni- -riiY-ml 1t rvrinn--, 

e- i -.c 4-) .f 	 tIie..L ; 0 

B. 	Maximize the benefits to be derived from electric energy
 
once it is introduced into a rural area.
 

Co 	Coordiin-ate thei above actifvities with g::overnment,- private, 

utility effort.
 

I!. REPORTING 	RELATIONSHIPS
 

A. Reports to- -Director, Conjsilmer Servlices Departmen!t 

B. 	Directs: Productive Uses Advisors, Social Workers when
 

assigned for surveys
 

III. RESPONSIBILITIES
 

Wi t hin thIie liJ-m its of established policies, budgets, and 
authority delegated by the Director of the Consumer Services 
Department, the Productive Uses Advisor will personally: 

A. SuJerVi:e proJect area bUL veyS 

B- Impl~emen t anid su!per:visr application of demand assessment and 
site selection surveysz related tc rira Plprtrification
 
projects.
 

C. 	Analyze adequacy of project area infrastructure essential to
 
t 	 . .. .- - - - 'A . .

ofu 	.............. inustry 1 Ct± U u
the development Ul u 	 as L t rl 
electri ficationl.
 

D. Provide technicaI services related to energy use matters to 
local business entrepreneurs, industrialists, and farmers 

energy.
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Con u L UU±U pULUL II L1t!sIned to iLnform the general 
public of potential productive uses of electricity in the
 
project area.
 

international agencies; university officials; trade and 

order~ to 	 andiind~ustry in iJiz . utilize professionl.
 
support for new enterprises.
 

F. 	 Counsel internali nnaI deve I onnt grou.ps, agricul trI;,l 
leaders, technicians, unjiersity agricultural science and 
engineering professors, and other farm, business, and 

sindustry spe.. cialis the, d'-ie.... o.......m pr d .. .....
.- on. 	 n "ect vv s-... 

of electrmcity by individuals, and on programs of training 
and instruction to assure their p.-oleL 1nstaiidtioll d 
to improve their production. processing. storacie. and 
marketing operations. 

G. 	 Provide information and assist in the preparation of 

electricity on the farm, in business, in agro-industry,indus try an.i...hoe 

H. 	 Prepare monthly reports of work accomplished for the 
Director of the Consumer Services Department. 

J. 	 Perform other duties as assigned by the Director of the 
Consumer Services Department. 
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IV. RELATIONSHIPS
 

1 it: rLr uuL.L U CveL - 1=e%-t,~ L L .LLY J a W mJLa~.LL1na+I- A L UAL 

contacts and relationships within INDE to include the Director
 
of 	the Consumer Services Depdrtlent, other Productive Use
 
Advisors and INDE field and office personel.
 

be dvepedn 
Advior with t11,- fo1owin r-n,, n nn1 terTMn: 1, actual 
and prospective consumers; 2) business and community leaders
 

Working rela;tionsl~jps sha;lp 	 by the Produciti've Usesc 

news media as dappropriate.
 

V. OUALIFTCATTONS
 

A. Bachelor's Degree in:
 
Agricultural Engineering
 

Economics
 
Engineering

Agriculture
 

Pubflir Relations
 

cimi1~i- fipld of ct-wiv
 

B. 	Training or experience in as many as possible of the
 
following areas:
 

Eiectiicity 	 Electric Utility Operations
 
Teaching/Training Wiring & Electric Equipment 

Agriculture Salesmanship
 
Public Speaking Audio-visual Equipment
 
Photography Community Development
 

C. 	 Personal Characteristics 

- Prforah1y rearri in A rural area 
- An int irtact in itmproivnr tepl'1e nt ruira.. pepri.1 
- Willing to live and work in rural areas and with rural 
people.
 

- Mechanical± aptitude. 

- Able to motivate people. 

- Capacity to operate effectively within utility work 
env I roine n t 
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ANAL _,Yb1
NIL']
_ENGIRT14G 


The technical analysis addresses 
specific issues and
 

aspects of the Project, 
evaluates
 

.......
U--U inst.tut.ons
 
resources and capabilities of the 

implemen1tin

ends appropriate
tveatd reco 
-.h.. alterl... 
cons..q-.- the
oI -effective completion of
for the _-]

Project's technical component.
 

TT RACKGROUND
 
Scontinuati of hp electrification of rural
 

an
ER ii, wi 

Guatemala presently being 

accomplished under 

The experience gained in PER
 prnductive uses.
added ejmuhass on of that
 

TT will be fully utilized to 
build on the successes 


•to th deficiencies that
 
Project and, at the same time. 


have been identified.
 

hy law the authority and
 .... -;n
r- ui .. .
TD.nr TNDE is
 
[ ..... and itibtn-f0-* 


" 
U U transmittingth re...... ... for pr-oducing,theresponsibi iUPr-"L LI ........ 

electricity in Guatemala. 


distributing power by block 
sales to EEGSA and eleven
 

ties, and by direct sales to 
approximately 250,000
r ban areas are...he
--- nasmu h as
nunicrnal ' ....... as the more urban ar
Inasmuch
individual customers.
blrcK sales to EEGSA, INDE's distribution by direct
 ~ electrif....{ication programfoserved ~ a a..m~. ~ ; ..... 

sa les is essent ially t e ru effort in recent 
Guaemaa. T h -,co........d th major


VU 

ypars representing some 70% 
of the new rural connections
 

annually.
 

RUPPLY iVAUTT...
ODOJ.PLDMT .V .. . ._.. .III. BUL 

i.e., generation,
 

The facilities of the national 
powe. g 

reauired
substatio 

.h.ghvoltage transmission 

lines and ma-jor 


for PER IlI are already in place 
(see Ex.i im 

an
t for additional substation
 pro- uetzaltenan go , r~funding is provided in tisZ _ .. and 
- San anl.nareas
capacity in three 


Ruehudtenango.
 
the orderly 

INDE has prepared a ten-year -plan for 
:__-^ n C.*: tat ion 

development of the national power supply 
capability, including
 

.
 _... .

ransm bI u, 


ion o, ion t. 
' y,,, b. now. energyto meet.....eidthei requi---,-tadd for - prole~ULU .....components _ .. .... Ain,', tO .
. .......
Comp , , 


..ding.. 
The plan addresses 

areas a 
year. 

rates and identifies the 

specific facilities that 
will be
 

required for each region.
 

tre power production and
 
INDE.S plans and 


transmission, including 
a potential interconnection 

with
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Honduras, recoqnize an anticipated 6.cil annual growth i po..r
 

coimection oE 
40,000 new consumers annually, increasing tron the
 
40% of the population with electricity up to 60%. The total
 

a . -- .. 1 .- .. ..-... .. 
 -7 It14T g va ildbic ,.. capac itysystem instal ld .r,. ... . n Vi'v l C~ (1%- . .
 
of .. an...daprsen maimumj
00 ..
 uau of 375 NVw. The estimated
 

initial PER Ill load of 7 NW dispersed throughout rural
 
Guatemala, will scarcely place a significant burden on the
 
national powej- grid. Thus, there are no anticipated real
 
constraints on tho Pro~emt a, ub to bulk pw su.,,11.
 

It should be pointed out that severe and extended din,-uht

condtion al,, !11U-E.sfe.cting hyd ro-generat Jon cia.bi/ity %,olId

require future conservation mpa5,uros and Inadc managnrn..
 
programs. It would be prudent to employ tariffs, such as 

....... seasonally ate to
int-- ... e.v.ce .and .. differenti :; pr:!l/icinlq, 
. .... .... ..............ari pr ctive of .
i l ,odu use ue ivg 

IV. Cf0kNS~T'T3PLT0TnT TIT m~ 

A. Locat ion 

-- ... - ..- . . .. ,a-rencopae te t. q;The Projectl 300, commun 1,,J-.Us th1ro.uqho1(utG 

the country, "...... ..e of - d iudinc. ........... ...... ,, r~as served l tJi Il rk. gen
- -. by' r.CS~A± and the eleven 
.,-±LA.ipdL.LIU. td)proxilateiv , j0 of the Pro t e n 
Western }tighlands and 20' in the eastern part of +he co.t.. 

B- Fac i_%ti, to __ Built 

Th;e electric facilities under this Project include 300 
km of primary voltaqe distribution line., 1120n km of primary
With secondary low voltage I ino5;. inI-;Ollatinn of I Pr-7 
transformers and 65,000 service connections and meters for new
 

(San Maro r,-+-.. .- . .- .. TI... "" (SIn.c ,, -,I+ I - - - - - - I.) Idan. [1LR21Ut2enano) to provide
adequate capacity in these areas 
of greatest potential for 

productive uses. 
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C. Cos Sua r Y ofJItASL "A.Jt tt.ll.-tiE 

Unit Cost $ Cost S 
Item Otv FX LC FX .T-

Primary inpn 300 km 1,134 6,311 340,200 1...,89,3 
N iLnrvI. e _. - " D)n n V-rn!, . . .. 1 a,...,'.. 7 ,071 - "), o.,,u r2 JUJ, .VU 
Transformer 
Service drop 

1,857 450 835,650 

and meter 65,000 25 5.00 1,625,000 325,000 
interior 
wirina (iO0. 16 I nn n n r,A00 A54,n 

... ...... " q-324,950 

Subt ransmi ss ion!Trans format ion 

San Idarcos, 203,891 136,399 
1-l1 nh Iir+In n~ n nry, 

. 4.. '.- - -V 

............, ,- 
~n n I nr 

, l 

103 ,712 
1 r, r_ PA'I 

. )

i0, 222 

SUB-TrOTAL 5679 '3.. _ 

Consulting ngineeringv o7 AAA 

TOTAL $6,648,449 $[2,997,212 

each line item. 

'"
 



Criteria for Construction Cost Estimates
 

has not becn donie, and thus the quantities of various units is 
unknown, the budcjted co.ts for the Pro -ct r based n t eI 
experience of PER II and certain a..mimptions regarding the 
differont emnhasisc in PE.R Il (see Exhibit 2): 

1. ll maer 1 i'1rc T 1il ho fnririn Pyr-h;Anrio, Pvyrpnt 
Lo--1A poles,"w, brot o o- %14a- -it c1, 1e 

currency costs of INDE. 

2 IN w also provide all direct labor costs,
 

engineering and administrative overheads (13%), 
transportation co-t.s (12%), depreciation of 
construction equi ,,.ent (5%) and right-of-way (3%). The 

bonus/lionel its (!()O%) -indtae per die (2% he 
labor figures are hase., on a typica 15-man crew 
build di ng nnr, Im of 1 in 0 p r month. 

m - -' - - r 0 nne-LpT . . .. -st- A r, -],71 single p-hase, 
--- -, -...4i: iT-I .-(Al, C .- , - - *J - --

I POUUU J U j.ines -w1L Use [I. MLI L i 

Avera..e ... p-L 

12 for pimary lines and 22 per km primal.ory wVith 
concrete poles. i er of. JIU- _ m I.D 

4. --. ,rrA, ,"rl n,- r n n A firtnT- nf 

0. 15 .er MaxiLmum number of consu.s..VA co.SUmer. 60 

per transformer. Average number of initial connections 
per- ,new tfransformu-l "i-: estimated at 35, 

of 500 motorcSecond--ary lis -m-.re limi to a m---

5. It is estimated that 25,000 consumers will be connected 
to existing networ:ks, 15,000 will be connected to 
extensio-n of t-he net,- in nrovios'1 v electrified 

Vilage ,-i,-,-. 1-1,11 rlir, i)Rl 1h r-"r-nr~rcti-rl t-o nei-twclrk,- in 

6 On the average, 3) meters of networks are ui for 

each consumer, so 1,,.00 km of new networks wil.l be 

about 25% of networks. This pruces an avera.e of,2 
km for each of the, 150 newly eiectrified om-lin.L,. 

I'V.
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8. For the subtransmission and substation system

improvements, the local currency costs were based on 
NDE's costs for comparable installations.
 

1. General
 

INDE has adopted design standards and construction
 
spec-if icAtionns- patter-ned afteir- t-hei foui- rnolume 1IMr%%11 de1.-oma 
Eldctricas para'el Istmo Centroamericano" (1976) and similar to
 

1 -'11U1 LL a Co.-J VU IU IU SW * L JL ± .L ; CLL et * L.1l. d fd 
been made based on rural electrification experience in the U.S.,
 
as well as in Central America and in the PER II Project in
 
Guatemala. A complete set. of standards for rural electrification
 
are uindpr finaml renview ndr will be -nn shorly ifcompletd foru-e 
PER !I!. These standa",rds. 1 gIn 1.ze A haaterts=cs.L;: fr c . :the uniquezICIL 

rural distribution systems which can be built at lower costs
 
w.tIuut. iM~PaLLn Lth LaC1pctUy and the Quality of service. 
Standardization of construction specifications will provi d lng
term benefits in exneditecd nrn-ipct dp-inn_ imnr(-vp1 ni1i;;It- i.r 

uniformity of construction, and cost savings in the procurement
 

andortnt-- iamnt of invntr. ofhisyonept isvesopeially ul 

other donors support rural electrification. 

2. Aoronriate Volt-ige Selection 

Inherent in sound system design is the selection 

requirements, the densities of the service area, and the
 
practical constraints of integr(Ation with existing systems. The
 
230, 138 and 69 kV transmission voltages are well chosen for the 
national grid- The dis tr{iutin -t ltags presntily e-mIn oa are 

nominal 15 kV and 15 kV systems. The actual voltages are 

Alikewise are appropriate feiL DIDEJ's neuds, The 34.5 kV systemi 
appropriate for serving scattered loads over a broad area with

acceptable volt-1ge rc-gulation and losses; Te 13 2 kV system is 
appropriate for serving higher densities and shorter distances,
 
employing 69 kV transmission and load center steddown
 
substations.
 

The standard secondary low voltage will he 20/240
 
volts single phase with most services being two-wire 120 volts.
 

3. Single Phase versus Three Phase 

The main backbone feeder lines from the substation 
are routed through the heavy load centers, with single phase 
laterals, or branch lines, to the lighter load areas. This is 

signi conce-%"- Ithe most i ",pt f-i I ;11"11 I V nI
all - Lit W 4 ~ ~~L 
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distribution systems. Later, as loads increase, these single
 
phase lines can he convert to thre phaerhen Pennnir, lly 
justifiable, i.e., when the annual reduction in losses exceeds
 

All the lines inder PER I1 have been single
 
pIase aLu LUumLoU uL 'the io LII(iUI iER III will be :single phase 
aithouqh three-phlase lines will alo be built depending on the 
technical characteristics of the instaiiation, types of loads 
and number of customers. The potential productive uses 
identified unde r PER TTT can h adeqiatly served by single 
phase power. Should large industrial customers require three 

p servietc-piln. The three phase ""'e " I n 
supplied either by a phase converter, or by a line extension 
fro thC nea r est ph1as e 11(- (1feeder.1e heeo 

T!'h oh111 (191co1iv i tei i s a t i lnsfrze r dev i ((et mar1 
proviues thre(! J)Lase servicc! f rnm a single phase source for 
loads of up U.) fifty- It was developed inthe . ,, United~~~~~ _00sinteerl(ind is in w.idespre ad ....9('s se. 
trouri ) r)i i f-- hr- TA, V I l !11 r , (lIr r, i flqf . 1rn n I.Z *,c,. A T 4

is the most economical way to serve( small, widely scattered 

Distribution ti an,;formers, sh iil coni-i ii -. hP__
(CSP 0 annd 2q5 withrout tap-s, direct-ly pole 
mounted.
 

Wood poles should be used whenever available. The 
.111 LILII _, U L. II)I Jko I , CIU UUW WI C1UU C.U 

transportation and installation costs, the
 
differential is-Inearly 50%. Wood poles can be set
 
much easier and more safely by hand than -an 
roncrete poles- !ard st-t ing a- m , am g 

to sur round Jng crops. Quality control is critical 
for the proper dry i'g and pre servat A . .-. ,, r t ,o o ,n 
wood poles. Concrete poles also must be subject to
 
str t- , - '" y c o... '- , -

Tretedt~ wood crOSSarmxls should bte used. 

Grounding should uti]ize galvanizer rods and 
. galvainized .. • .. af-...ndedt . ..... . wire for cost- savings: arid for 

reduction of theft.
 

1' U A. -Y JAI k . UI J , " XT tt Vk JI rr _ L/ , ftt .3/,lU 

presently in use, are adequate. Pole placements 
and span lenths should be varied as needed to suit 
the terrain and other characteristics of the line 
route in accoirdance with the selected rul iig span. 
The initial saji should correspond to the 
temperature at tLhe time of sagging. The conductor 
size should be selected according to the loaid and 
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energy losses. Reduced neutral size should be
 
used to lower the cost.
 

n-vina should be determined accordina to the
n,,-mber anA-Csize7 of condutofrs,_ based on design 

tension, normally 50% of the ultimate strength of
 

The guy lead should be sufficient to limit guy

tension to 50% of its breaking strength. Guys
 

should be bonded to the system neutral.
 

Anchors, in the absence of 4ugers for digging 
holes, should be concrete cones or steel plates 
Islled dad UfdUil."leU Uo proviud ,,uO.L..IIyL power 

equal to the guy. 

Cnnec-ions shour he rpnmnrPion rather than 
s li bot-c prfovide ong te r PI 'n'Iaiity asC 
-

r to rm 
circuit loads increase. 

Stirrups or half armor rods should be used on all 
Primary conductors where hot line clamps are used. 

for LlightIngJ1L Protection shul be restrited t 
those areas of highest annual thunderstorm days, 
and only on three phase main feeders. To be 
effec-tive mucifh ta!!or poles must be used. or 

-_nnc: .- nrnri p an effective cone of 

protectI on and, at the same time, mAlfltn- n 

adequate ground clearance. Vflhnever 
secondary underbuild on the primary line, an
 
additiona! neutral conductor is required if the
 
primary neutral is used as an overhead shield.
 
With the phase conductors in the lower position,
 
ground clearance is of greater concern as is the
 
safety of personnel working on
 

A-base meters should continue to be used solely to
 
reduce costs.
 

Alternative specifications and guidelines should
 
be prepared to deal with the various service drop
 

attachment needs encountered in the fiel.
 

Adequate structural extension, use of galvanized

Su..... r-,i r.-e s"+, iida _m 11 -r Mea nse .h. l Id 

employed to assure safe ground clearance and
 
" - ^ 
- U... %p I 1 A%A%,protect ion o I serv ..W .. .. 

to the building.
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Basic standards for interior wiring, including 
tyn Jr-a H'grm and dranw-icgs 'h ni 11Hhr1-1 .1r-n nri 

to assure adequate and Safe twi ring for the 
, , Ia ,I *t,. ,-*| i _ 

V. TECHNICAL COMPONENT TMPIEMENTATTON 

A. Construction 

1. Capability of INDE
 

The overall construction force of 2,000 people has
 
an annual capability of 150 km of transmission lines and 500 km

of distribution li]nes. Tt i s recommended that INDE bui ld the 
electric facilities for PER III o Experience under PE'RIT has 

demonstrated INDE's ability to construct the lines, install the

transfomes and...mak conctos numb....er. the The.. of 

connections for PER II will exceed the original goal by more than 
25% (est. 90,000 vs original 70,000). INDE is presently building 
9 km of primary lines, 20 1m of secondary voltage lines,
install ig 25 transformers and connecntinng (60 ser-vice,, pr month 

iinH-r DP"P T T The rrmlnct- ri it-- 'nmn r-rnT.Yc r-nnt- m n -, r - n -r, n n 

' k an t ' 1 i, jlL45.L~j4 ~ -+4V ' -1-;.L 1i Is (III -1. L~~~J1 4+- Wlkt..J 1. 1.C Li. fY£..41 L 

expanded by the equipment provided by the project. The:' will be 
entirely capable of building the facilities proposed in PER III. 
Further, this continuing experience will enhance INDE's ability 
to expand rura) electrificatinn in the future. as wei] as improve 
operationnal and ma i~nt nn cc, s-ki 1 ] 

and equipment have been evnil ; ted and lists of those items have 

been set forth in detail later in this analysis along with the
 
related csts.
 

2. NESplltfinndIseto 

A function that must be addressed in PER III is 
the matter of supervision and inspection of completed

construcrtionn it is,imponrtant thatI work in progres be obsrver 
to assure that proper construction practices are being followed. 
It is obviously desirable to correct unacceptable practices 
before the work is completed. However, it is essential that all

com~ploted uonstlru~tiun be inspected, "8clean-up" n~otes pie!pared, 

and any deficient construction corrected. Observed deficient
 
cons tricton ii ncIe d e s ucrh it ems as occasionaI fai IIr tC)0nd 

poles causing uplift on tangent structures, inadequate guy 
strength for the design tenio, ervice_ wirel= attchent hau 
rub aqainst the metal roof or have inadequate qrund c 1ear. e, 
failure to use stirrups or half armor rods for hot line clamp 

connections to the conductor. etc. Although constructed 
facilitie-s with d may, lrcmn nrnhim 1vthese ,efect-, not t initinl 

. . .. . . r r 3. . .... .. .... ... 


http:r-rnT.Yc
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they do represent a potential source of power out... A
 
Cct of operations and mainennc late n..J-A&% de
 

3. Construction Alternative
 

The use of private contracting firms is an 
alternative method for building PER ttT, butisnot.... as 
viable. PER ITT isq a rPJ.riHn1V .MA1. poje"t espeialy in 
terms of the broad area it will cover. 

The uncertainty of futuure such projects would haveto be closely evaluated by a potential. private contractor in
 

relation to the start-up and staging costs. Moreover',
 
construction of rural electric distribution facilities requires

special tools and equipment and work skills and knowledge not
readily available to general contractors.
 

4. Local Community Labor
 

Voluntary local community labor represents a means
 
to reduce the construction costs of the PER III Project. There
 

unsklle laor suc as..cutn and.. tres digging... , trimming 
holes, and carrying matUerials. Such utilization of t.= local 
labor force, however, will continue to require close coordination 
with local committees and close supervision of inexperienced 

poles, sagging the wire, installing transformers and services and 
making connections should be done by trained line construction 
personnel of It4DE. 

The extent of voluntary local community labor
 
could be considered in the capital recovery as a criterion for
community selection.
 

B. Consultinq Encinoerina Services
 

ti5; nruident proj ect managemnent to%employ 

Project from an objective and expert "outside" perspective not 
otherwise available. The private consultant to be retained by 
INDE for PER ITT will be charged with the folowing 
responsibii itiPs: 

Review of all designs, and assuring conformance 
with previously adopted standards.
 

Inspection nf representative completed
construction (at least 25% in each community) and 
certifying that the actual construction conforms 
to the design. 
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In the course of inspection, the consultant will
 
observe construction practices and will recommend 
changes to correct deficiencies, to increase 
prdutvity andl to improve the qual ity of 

construction.
 

The consultant will submit appropriate monthly
 
reports reflecting progress of the Project and 
verifying the units of construction completed in
 
relation tn the Project schedule.
 

the consultant regarding any delays or deviations 
that may affect the successful. completion of the 
Project. The reasons for such delays or 
deviations and recommended actions fur correutionv 

shall be made promptly in writing. 

Copies of all reports and correspondence related 
l .Lo the Pr jet s hall be. s± . +L-L. %A £LJ ai w 

as iNDE.
 

C. Rural l iI . i- i nn T . {= ,t, .r, in J f r_ f I N I W 

Unit has evolved from a modest coordinating uni. to an effecti v 

organiZatin irhioving goals in excess of those oriq1iially 
establiched fr- the Prje t ThP working relationshiDs with 
oth er Ad t n- -, nlAdiv cns have hren tonuoniI at times,. but 

have at timues not been clearly de-fined, especially 
the design function. And finally, there have been some
 
philosophical differences within INDE regarding the priority for
 

rural electrfication itself, given INDE's financial situation.
 

very suppotv it. recognized thatL rural electificaion 

a means through which mterials for construction, and to a 
limited extent, tools and vehicles, are made available. The 

Operations and Commercial departments are less enthusiastic, 
--.- ,-,,-- A,-1 ,- , - rt-,r--I 1 ,- nfld 7n onn-nliir, rorlnsiimersAl,-

The Implementing Unit itself is a well-structured and
 
ffonveo rgnization of sonme 600 people. This includes the
 

peronne.l dtedtoi-n nrior houm wlring and the crews assigned 
co u n we.. ,- cr fi a nistrt inn,. ... st ti as. ... l'l as te - st f,',,',- i 


field survey, design, and promotion. The Implementing Unit will
 
bfuli able to complete PER, Hx and to ,accoplish, t.....r 

proposed in PER III. 

/ 

i 
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Participation by personnel from the Implementibg Unit
 

and through CARES is highly recommended.
 

VI. TECHNTCAL ASSISTANCE AD TATNTN 

A. Needs
 

Th co.prehensive program planned by CARES addresses 
most of the training needs identified for PER III. However, much 
of the CARES five-year plan will be implemented on a regional 
basis, and so cannot directly motr 41l nf TjnpQ nn, ,A m1,,.
the "train the trainer" concept becomes very important. INDE can 

There are-two technical assistance needs recognized by 
CARES but not adequately dealt with due to funding limitations.
These two needs shoulid be- funded to meet the goals of PER II 

1. Publications
 

A three volume reference manual should be 
cuipi U , uujte . ... . 
their area of responsibility. 

a. Volume I 

Specifications and Drawing for Distribution 
Line Construction - Construction Crews. 

b. Volume II 

Design Standuds Handbook - Design Engineers and
Technicians.
 

c. Vol Ime 'II 

Operations and Maintenance Manual Operations
 
- Supervisors and Crew Foremen.
 

Budget - Consultant for siy weeks S3R.000 (see 
Annex J) 

2. SaC7 Prop-1am 

A safety program should be developed for use
 
throughout the organization. Consulting services will be needed
 
to:
 

a. Assess present levels of job training and
 
safety practices.
 

- I/"
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b. Policy development and approval.
 

C. Develop Safety Manual of basic rules and job
 

procedures.
 

d. Co~ndict Seiminar for orientation of Managers 

format ongon aeyporme. Develop for an 0 

Budget - Consultant services for six weeks. 
t3)AM) fcqtp rhnnv J1 

Vii. VEHICLES,...... T AND EQ UPtM 

A. Needs 

Funds are included in the Project budget for the 

successfully implement the Project. Each of the INDE
 

institutional units involved in the Project were able to
 

demonstrate needs, which in the aggregate, substantiall- exceed
 
available funds. Therefore, neris were evaluated in relation to 

PER IT experience, and the scope and focus of PER !I!. The new 

Project is somewhat smaller and so has a lesser requirement for 
other h. construction reso rces. ni the ,--th f r- r- r-n 

productive uses necessitates an improvement in the operation of 

the rural distribution systems. This includes preventive 
electric Service, a well as moremaintena:lrp for mrn reliable 


......... cut S The recommendations for vehicles,
o,,cmer ices-_ 

tools and elu ipment ar-e made in -respnse--- ton thee- rneeds. 

The specific selection of equipment, both in terms of
 

tvnes nd nuantities. should be made in the liqht of a
 

coordinated physical inventory. Disparities exist in the
 
departmentavailability of suh itms f-rom region ton regiion and 

to department in relation to their -real needs A proponed sist 

f items ..... -siae costs-- is rese. in the ne-xt Section
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B. 	 Cost List 
t Cost 

_ 	 tire... ,nntit4-nt _nrr 'Ia 	 rn o of 

,-es-t1- 'nn Department 
c~nrI~I 500al 


Ckonsrtlf 	 -,unu
TrnJck - 8T 3 $305006.00 J&" .Heavy 'JDuty . __ 	 .o, ,V1YU ...---	 u00
I J . .
 

Pole Trailers
 
,-'Ic u p '' . .	 53 

n%.vetinns Department 
Service PIckup lucs0 
- 4WD 5 19,000 95,000 

Hot Line Trailer 80,550c~~ltC 	 3 1 50 

A-f am T uc 	 5 lots 9,500 47,500 
qn r - - rn( 32 500 

5oolosV1's 
15,000
Instruments 	 5 lots 

5 	 3,000 15,000Pole Trailer 
 1 lot 12,000 12,000
Scafet.n... .Tnh Training 


16,000 32,000
Commercial Department 	 15 ,0001,50010, 
. . . ......le 	 0,50pick Truckr4101W0motorc,,-les 
120053,000

PICKu TrruckS (indi1U 


1]Z.UUU -
 I (-00 
- 11"t-.iLmP~j.L t .M; 1 L --J ... IMPd iu mP .! ... a-,,,--l.- a 

$56800
Total 


NOTE: 

wire rYin' ladders, block and 
*1UL - (hoists, 	 1 

tackle, transformer gin, 
striniiC 


compression tools and dies, cable 
cutters,
 

sets, hot sticks, 
A L tools. grounding~...... 

etc.)
 

voltage,
recording
,easulring
- (testing,Instruments 	 etc.)
ower factr
current, kw, 


Safety and Job VfRr job
-Tra;ning (Hard hats, first aid Kits, 

M,.- .-
for regional training, 

v1uVu 


site video reco-r.2lg of construction and
 

operation activities for 
safety and job
 

training)
 



Viii. INFRASTRUCITUE UMPVNENT - BUUGET.,u
 

$ 

Component/Activity 	 AID Funding Total
 

A. 	Commodities for lines and
 

electrical installations 6,131,650 3,884,100 10.015,750
 

B. 	installation 7,32A.150 7.328olhn
 

C. 	 Commodities for
 
Subtransmission/
 

AKI4IC& 	 1700~ 0 -1'IJJ 	 AO1 


D. 	installation- 127,038 127, 03 8-

E. 	Vehicles, tools and
 
equipment 567,800 567,800
 

F. 	Consulting engineering
 
Scb ru,i 	 'e-o z 7A Annl '37Al AAA 

administration 	 1,156,506 1,156,506
 

H. 	Training/techniral 

assistance4, 240,000 

I. 	 Eva1 alati ns studies 
ad audts 	 0,0 0,0
 

J. 	 Inflation* 382,812 1,414,244 1,797,057
 

K. 	Con t i ngenciet-b106,3 649,8 6i 1,710, 799r 

Total $ 9,100,000 15,061,317 24,161,317 

* Inflation rates estimated at 5% FX and 3% LC. 
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Generation Units 

Substations 

Transmission Lines 
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AIACT -RI;TIC%S DE LINEAS DE ALTA TENSION (23 Y 138 V 

No. ,3MEFT: ( r) 
. --.--

(01S)((.4 () X 
) (SIE - .Zl'; I MAD11]XIVA, . 

Ilo DE
"V71iNCIA, 

1 Aq.aca s ta 23) 24.4 0.0 771 0.3575 4.7 34 C0 320. 1 61.30 

2 Chioy-Guate tbrte 230 126.C 0.0 66 0.3910 4.14 39C0 60.C .151.80 
3 ChiJcy-Guatc Norte 2:30 126. C 0.0 66 0. 3910 4.14 39,:.C0" 60.C 151.80 
4 Escint l-Gu aesur 230 44.- 0.0 77 0. 3961 4.4 69)-1C) 20 . C 9.80 

5 Escuint1 -Ckaesur 2 230 44.) 0.0I 77 0. 3961 4.4.r69)' -2C C 99. 80 
6 Guate -ste-- te 230 15. 0.0 5 0.3617 4.229. o- 2. 66.50 

7 Guate rte! lte Sur 2:3 30. 0.0 66 0.3910 2.2 68),.0 2C c 75.00 

8 Guate tek!-<i-te Este 2:30 15. 0.068 0.3805 4.6125 '0- °. 2c . 0 S6.50 
9 Guate Est.-.litphap n 2:3 112. 0.1D609 0.:3641 4.4:;29:(10-" ° . 8E., 1 27.30 

10 in -Es _Jrn 1:3 13. 1 43 0.4787 3. 3756:10 - 9. .3 19.10 
tla 

11 Juran Mairud-Guate 1:3 3 32. 01.1345 0.,4970 3.4,(18X' 0 68 42.410 
Sur 1 

12- Jaran tin 
Sir 

LGa1 32. 0.3 0.,4970
.11868.4.0 

3.418 0 5 24 

7 --- . -- - - - - -- - - - -



_ARACTERISTIC; DE LAS LINEAS DE 69 MV 

LONG R y B11CNOMBIRE CPAC:MAD FI.L O( 'I) (OHM! M) (OHM/KzM) (SIEMENS/1<1) POOKIMv pcrizz 

I entro-Amati tln 1.9i C.239 2 0.4670 .9C28E- 48.0 4 .72 entro-Mixco r .22 C.23 2 0.4670 .9028-G 48.0 6.03 ChimaltenangC-Guate Sur 30.0 C.1343 0.4719 .0807E-€ 48.0 2.74 Chimaltenang C Esperanza ?.() 0. 134 3 0.4719 .0807E- 17.0 85 C atepeque.- Il endres 
7 

29.0 0.4494 0.5660 .6517E-G 31.8 1.56C atepeque--Sr Seba. tiSM 33.1 0.1343 0.4719 . i290E- 48.0 4 87 Cocales-- azat nango 451.4 0.1343 0.4719 .1290E- 48.0 1.3B Cocales--Escu itla 49 .6 0.143 0.4719 .1290E-( 48.0 269 Sta. Elena--Sa arate 30.0 0.1343 0.4719 .1290E- 48.8 5 11 Sta. Ele-a--3an Juli n Al3.) "0.134 3 0.4719 .1290E-, 48.0 3 511 E scuintl a-Md lo 6.7 0i.1901 0.4496 .1667E-< 43.3 1 212 Escuintla-chi iuimulilla 58.5 0 .134 3 0.4719 .1290E-( 48.0 613 P .ogreso -Chiq :muli lla B01.0 0. 134i3 0.4719 3 .1290E-C 48.0 4L4 Esperanz -H e lueten nco 58i. 6 0 . 13413 0.4710 .1290E- 48.0 4
15 Gatenor e-o aella 23 .0 0i. 1343 0.4719 3.1290E-( 48.0 2916 Giatesur -Cet o 1 7.3 0.1901 0.4496 3.1667E-C 48,0 48.:7 Giatesur-Cent o 2 7.3 0. 1901 0.4496 3.1667E-, 4S.,0 52.18 Gatesur - Ce t o 3 7. 3 0101 C.4496 3.1667E-C 48.0 52,19 G 'atesur -Es 1 vos 81.21 0.134 3 C,4662 3.0159E-C 38.0 2.2D Lguna-C nto .21.2 0.1343 0,,4719 3.1290E-C 33.,0 5.21 L guna-P I : 9 .0 0 .239 2 0.4464 3 .2044E- 33.0 4.2 L guna-A..atit 6n 5 3 0.1343 0.4719 3.1290E- -31.2 1. 



23 Mele dres-Malacat n 28 0 C.4494 0.5660 2.978 E--G 31.2
24 Mfxco-San 2Lucas 8 4 0 2392 0.4670 2.902 E-G 31.2125 Nove a-Sar ara te 8.3 
5 .4 0 1343 0.4719 3.12926 Pal I -San L is E'-G 43.32
8 :3 0 2392 0.4670 2,,90227 Pl i-Antqga E-G 31.2 .0:21. 0 0.2392 0.4670 2.902 E-G 31.228 P ogreso-Es lavoi5 .5 
. 0.4494 0.5472 3.013)E-G 2129 . narate .-C .2GUS% 3 .0 0.1141 0.4010 2.987 7E-G3 0 C].LG ISA-Pa n Iuya 31 3 1C .737. 0 .1199 0.4546 3.66831 E-G 31 10 .3San I ebasti.n-Mazatenangc 1 .5 .1343 0.4719 3.129 E-G32 San Julian- obcn 43 16.6

3 .0 .1:343 0.4719 3.129 E-G 4333 San ,ucas-A tigua 1.5
1.0.2 . 2392 0.4670

34 2.902 E-G 31S n I,uis--El Salto 0.4
.0 .2392 0.4670 2.902 E.-G35 31Sta. Marfa-Esperanza 1.0

1 .4 .1.',43 0.4719 3.12936 S E-G 43nta, Marla-San Sebastian 6.42" .4 .1343 0.4719 3 .1290E-G 43.
37 T quisate- cales 2 . 
5.1
 

. 1343 0.4719 3.1290E--7 
 43.38 Panaluya-Puerto 1.3B rrios a/ 14 . D . 343 0.4719 3.1290E-(3 12. 
 4.1. 

a/ a linea n est en ejecuci6n ees e a que entre a operar a:Lri :i s o 1988. 

S. 



ARACTERI T CS E LAS LINEAS DE 50 K7 

No. NOMBR m) (()]M/KM) (O M/KM) (S EMNES/(.) 

CAPAC IAD, 
MKX.9DF,MA) UJ3 DEPOrElclik 

1 Sznta 4arla-Qiuet :alten I E . 0 0.4494 0.5660 2.9712E-G' 1.0 1.6 
2 Santa Marfa-San :elipe 1 .0 C.8538 0.5088 2 67,6E-G .8 1.8 
3 San Fe ipe.-Maz:at narigo 1 .0 C.8538 0.5088 2 67 6E-G .8 0.7 
4 M laca fn-Porvenir 1 . 0 C.4495 0.5472 3 05 6E-G 1 .0 l1.7 
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Annex K 
'EXhihi4 2 

I .c 4 E 

COGI PE-R Jql OF sS~iON LIN-ESB--uWI'M-M 
CON.STO.XTEc!D BY 11HE PM_,. IT IIIII__D.E.MI.G MLm__T -.JmVy 1988g 

' . k V Ii.9 kv 

ic FX T-C FX 

A. M:o1,TIT, Ano. "AA n Ann n. 1 AQ 

Coolctr 6 864 
Miscellaneous
 

(retainers,
 
insu1ators,
 

B. LABOR 8,420* 8,420*
 

C. MATRTATS & AOR 11,900 2,456 11.900 3.669 

D. AaaiMISUPATIN & 
ENGIUEERING (13%) 1,547 1,547 

E. 'RANSPO.RFATION
 
(12%) 1,428 1,428
 

F..A!4OR.I'IYPTON &
 
r",VTDLt"T hrITn hT nV 

W=.Fr (5%) 595 595 

G. RIGT OP WAY (3%) 357 357
 

OTAL CCST PFR M OF 
SUBIRANSMISSION LINE 15,827 2,456 15,827 3,669 

Notes: 35-foot wood posts
 
2 ASCR No. 4 conductor
 
."X calculated at US$1.00 = Q.2 70 

INDE 



C)ST PER KM OF SUB.AIISISSION LINE
 
CONSTRUCTED BY TILE Pi] II ITPU7fl.3ITPTIG UIIT - JULY 1988 

(BASED UPON G411 USAID DIRECr PROC 4E1JT) 

ITM7.6 


A. MATERIALS 


Ooncrete Posts 

Conduc+or 


(retainers,
 
jisuiators,
harl,rare, 	etc.) 

B. LIBOR 


C. ZIA=I ALS & IABO0R 

D,. Al -J_ I_ 7P"!,7V!PIOm 

]EGINEI. 11 G (13%) 

E. TMvISOTN"rION

(12%) 


F. MIO=7A'i9ON& 

DEPreCIATION 	 OF 
MIZSITtUCTION 

D-Plev!k 1rU 	 (5 % 

G. RUIi OF WAY (3%) 

TOTAL COST PER &M OF
 
SU3TFRANSMISSION LINE 


kV 19.9 kV 

U- r'X LC A 

Q.5,760 Q.2,456 0-5.760 °6AA69 

5,760 5,760 
864 864 

i592 21805 

8,420* 8,420* 

14,180 2,456 14,180 3,669 

2,094 2,094 

1,933 1, 933 

805 805 

483 483 

19,495 2,456 19,495 3,669 

Notes: 	 10.6 m concrete posts 
2 ASqR Nn- 4 crniu M-cr 
FX calculated at US$1.00 = Q.2.70 

IDrr, Jz. costs!L,[. 

Annex K
 
Exhibit 2 

2 of 15
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Annex E 
Ehibit 2 

OJNSTMCED BY T[E PL2 II 
(WITH I'RUMkY AlfD 

Primary
ITEM 7.6 kV 

LC FX 

A. MATERIALS Q.3,705 Q.3,547 


Wooden Poles (9) 3,705 
Primnrv cndir-ctnr 432 

~ CC~I 

Miscellaneous 
r o ~ 1,620I 

(retainers, 
.LZIb'Ui.d LUI'b, 

haiuware, etc.) 1,495 

B. IAKII 3,368* 

C. MATERIALS & LABOR 7,073 3,547 


D. AT juRiATION & 

/I 3tN ^1 

F. AMDWIZION01 &
 

DPPRFCl PTT)N OF 
MSTRUCTION 
WUIIE4DUT (5%) 354 

G. R10Gr OF W'AY (3%) 212 

'TfllAT. (V P PrP OF 

1NPLEW4D-TIG UNIT - JULY 1988 
;EMIZIAPY UNDERBUIID) 

Primary
19.9 kV
 

LC FX
 

Q.3,705 Q.4,058
 

3,705
 
432 

)f 

2.006 

3,368*
 

7,073 A,058
 

fI1 

354
 

212
 

Notes: FX calculaterd at US$1.00 = 0-2.70 

LVDE rcurren costs 



Annex K 

A oC IT 

OOST PER 1M OF DISTRJYION NEIWORK
 
OONSTRCD BY THE FER II DIPuyorEtG UNIIT - JULY 1988
 

(WITH PRIIMY AND SECONARY UNDERFUILD)
 

Primly 	 PrimaryATM 	 76 kV kly 

. . . . . . , , v :)
 
A- jIZ T.S Q,, "2,l~ ,-, i %.

%itus (9) 4,0Jz 	 4,320 
Pr aiiriy Conductor 432 	 432 
Secondlary Conductor 1,620 	 1,620
?4iscel 1anflC~fl 

(reta ,
 
insulators, 
hardware, etc.) 1,495 	 2.006
 

B. 	IABOR 3,368* 3,368*
 

C. 	 .MkLP]TAT.q k TATf)T? -7 AQ , A'-7 	 A ^E'-7 -COO .t 


D. 	 A SPTO
 
ENGINE=i;G 13%) 999 999
 

E. 	 TRANSPORTATION 

DEPECIATION OF 
ON=f~CTION
E IEN1, 384 	 384
] (5-6) 

G. RIGfT OF WAY (3%) 231 	 231
 

TOTAL COST PER 1M OF 

Notes: FX calculated at US$1.00 = Q.2.70 

•IND recrrent costs



Annex K 

nffhibit 2 
5 of 15 

COST PER YM OF DISrMIEf1BION NEMI3ORK 
CONSTUCTE BY THE PER HT ITETM-. IMrr; U~IFT - j--'y 1,988 

rA..A '1LJ.L. . LS.SJ../.,... -, ..... 

[C WX 

A. MATERIALS 

Wredlen Polp-- (13)337 

Secondary Conductor 
Miscellaneous 

L'iolators, 

hardware, etc.) 
n. TZLW'R 

Q.3,375 

5.052* 

Q.1,352 

972 

380 

C. MATERIAlS & LABOR 8,n7 1,352 

D. AEMISTRATION & 
ENGINEERING (13%) 1,095 

E. rrANSMSOP 
(13%) 

T0TI'] 
1,095 

F. AMRTIZATION & 
DEPRECTATTON OF 
OmNSEM)CI'ION 
D2UIFNDE2T (5%) 421 

G. uRiii OF(r (3 IJ% 

9rMflVAT, CrYST PR KM OF 
nTT'"'T(TAJ NPRT)PK 

253 

11.292 

Notes: FX calculated at US$1.00 
= Q.2.70 

* INDE recurrent costs 

•A,'
 



Annex K 
Exhibit 2 

COST PER I24 OF DISTRI1 ]TION N=,IWRK 
C1STRUCTED BY TUE PER II fIPM EMFqG UNTT - JULY 

(SEOnWYI (240/120 V) DISTPJSJIMTION ONLY) 
1988 

I.c 	 FX 
A. 	IER Q.4,160 Q.i,352
 

Concrete Poles (13) 4,160 
Secow3ary Conductor 972 
Miscellaneous 

(retainers, 
insulators,
 
hardware, et. ) :380
 

C1 in rr-r T r C. a- -% .- a' 	 -= - * r-" 

D. 	 AUM4TMSRATTON & 
]GNEERIN4G (13%) 1,198 

E. 	 TRA] SPDFGATION 
/ "1110o%, 198 

F. 	 AMO)RTTZAOTON & 
DEPRECIATION OF
 

EQIFiDT (5%) 	 461 

G. 	RiTaf OF WAY (3%) 276 

fPAT. rCTP PMP TM rn 

DISTPJ3JPICN mMMIT-Id< 12,3441,5 

Notes: FX calculated at US$1.00 = 0.2.70 

* INDE recurrent costs 

71).
 



Exhibit
 

~ ~ PE INOCOST~~~~UTWI~ SI IE 

FUK 	 PER.k H1, ASSUiLGL DU 7.6 iSV AIL) 

50% 	19.9 W AVD 60% WOODlN POLES

AND 	 405o ONCRM'I POLES 

A. 	 MATERIALS 

poructor 864 

Miscellaneous 	 2 199 

harxthare, etc.) 

B. 	 LABOR 8,420
 

C. 	 WIadtKA b & iABOR- 3,1261 

D. 	 A T4TWTrATT)N & 

E2GINUMING (13%) 	 1,666 

E. 	 TRA1SPORTATION (12%) 1,537 

F 	 .- TrIT7.AP- f & fD~pRCTATIOTN 
OF 	 CONS-T'IOIrI EQYUFIP,'2U~r (5'--\ 641 

IzuUni 	 yr r O) _____,___ 

II* 	 10MJL 17,04 0 3.I063 



MS 	 PFR M OF DIMI2P..TN M.MnSU..3P 
Vy-10 DLD TTT hCTPAmmmv rrlO- 7 6r, V17 hMrn rn- IQ c0 WX 

AND 60% WOODE21 FOUI- AND 40% CONCRELE POLES 
(WrIH FRTrARY AND SECONDARY LDERIUILT) 

~1es (9)-3951 
DrimL rndu-r 432 
Secondary Conductor 	 1,620 
Miscellaneous (retainers, 	 1,751
 
insulators, hardware, etc.) 

B-	 TA CR 

C. 	 MATEPJALS & LABOR 7,319 3,803 

D. 	 AE STRATION & 
ENGINEERING (l3%) 951 

F. 	 TpAN5qpT'VPATTfl (1-49-

OF CCNSTRUCrION EQUIMTE2r (5%) 366 
RMHV F)F(-ll 1- .1AY ( 9-	 2! 

. . . .	 . .. -. ... %- /- _ 

H. 	 'IT'AL 9,807 3,803 

Annex K 

Exhibit 2 
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JW 	 ." TAR ^T% rfwyTU% 'TrbW VTY?'r %TYv".7WrP 
%IJ:)LPRrz 1\14i O.r LI LLJUBMI6 vir±vijWO 

FOR PER III, ASSUI42IG 50. 7.6 KV AN) 50%19.9 KV 
AD60% ,rxDE24 PO3 -S AN 401b CDNCREr'M. POIES 

(SECONDARY 240/120 V - DISTRMIUION ONLY) 

rm 	 C FX 

A. 	 MATEIALS 

Poles (3) 	 3,689
Secondary Conductor 972 
Miscellaneous (retainers, 380 
insui1atr-y.- h~rrirp. Ptr.) 

n 	 T A rT)D /K 

C. 	 MATERMALS &LABOR 8,741 1,352 

n. 	 .LJ.-.JqL ATIN k 

ENGV=G (13%) 	 "11136 

F. 	 AMORZTIJ.ZT & DEfW CA-ON 

OF CM.JqTRICTTOr _FrPMFITTr_ 437(5%) 

G. 	 RIGHT OF WAY (3%) 262 

H. 	 "MAunL1,1 ,= 

Annex K 

E hibit 2 
9 of 15 

http:AMORZTIJ.ZT


r'q, i r't' f Tl itT' fTV c T fTTT1vnr T 1T'rm.vnThv 
'A.L KL-"% 1\11 WE. LJ10 L.ZJLJ.J.'Ji A ±YFI,.LV ,r 

FOR PER III, ASSUI',IIN 50% 7.6 KV AND 50% 19.9 KV 
AND 60% WCOD04 POILES RID 40% )DNCRLTEPOLES 

(PRflARY AND SEONWRY 240/120) 

ITEM 	 LC FX 

A. 	 NATERIAIS
 

Poles (22) 7,640

Primary Conductcyr 	 432 
Secc nar-y Con- UCtur 	 2, 592 
Miscellaneous (retainers, 	 2',131 

insulators, hardware, etc.) 

B. 	 IABOR 8,420 

C. 	 MATEPAIS & IABOR 16,0160 

-Do 	 AT.qTRATON F, 
ENGINEERUG (13%) 2,088 

E. 	 TRANSPORTATION (13%) 2,088 

F. 	 AMORTIZATION & DEPRECIATION
 
OF ONSIRUCTION EQUIHj4ET (5%) 803
 

r_ 	 DT(r'.T-P ntV iTAV /19% A Q) 

H. 	 TOM 21,521 5,155 

_Annex K 
Exdibit 2 

10 of 1c; 
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MATERIALS USED FOR SERVICE DROPS AD METERS 

25 rots. 

1 each 

2 each 

Duplex cable No. 6 

Hooks for service drop 

Perli-o ltdead-end s. 

0.75 

2.58 

18.75 

2.58 

194 

1 each 

1 e-ach 

Meter 

Seal 

40.90 

0.54 

40.90 

0.54 

RTA~L 68.37 
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i~KA~bUorLU rUK .Li1LUUK WJd.3 

AMOUT ~ DESCRIPTION UNIT LOT(Q) TOTIAL cnSr (Q) 

rots. .l ... !... , .... a .. 

5 .. S. V-lPr-rir-Al tie wirpe- rT4 -3v !A I. -_W6 

3 Mts. Wire, rIW No. 10 0.459 1.38 

1 each Box for flip-on, single I0.00 i0.00 

2 each Switch 2. 50 s.00n 

2 eac Outlet 2.50 5.00 

2 each Ceiling receptacle 1.053 2.11 

1 roll Insulated tape 2.03 2.n3 

30 v. Saples No. i 0.0175 w.53 

10 WcoA_vron 1" 0-0024 0.02 

M-TIAL da 
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LAWR O3CbIS 
fNSTAMJATrUFJ Or LNITIOR WIRING, SERVICE DROPS AND METEI 

1Ml 7R v s - - &U I YW r * rr.
, .I.J. .L r4 1-- 1,, d verage) 

Personnel: 5 crews of 15 workers each 75 workers
 
vally aiarv: 0 5. 27 W 30 dv = - IIn ,4

.L-j U / ALIu l. 
Per-Dim, 10 days,x Q 13.0/day, 13-00 ..... 

Fringe Benefits (33 of. Scayy . 51.70/mot
 

Net salary per month per worker 0 514 80 / month 

Total Cost per month 75 x 514.80 = Q 38,610 

Average cos in-all ,Q 38 ,610 / 235zJ. ... i 1,075 .92 

Internal Wiring 63% = Q 22.63 = '. 8.33 

Iservice Drops and Meter 37% = Q 13.29 = $ 5.00 
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LAVW-R O CWJ1ATIONJS OF ~O T1TT "Ml nP LINEh~CArCQrJ 

(Q= Arr~7TTNM, 

It is assumed that a crew of 15 workers can construct one Ia of 
suptraemi in- i npr Tmnnth (nntimvi nt-rv it I 

C l =ST Forem-n idnewmin Totalfl Helpers 

QLuntity 1 5 9 15 

Daily Wage 8.77 6.27 5.27 

1),~r- 12 1 nA O1101 O in 
£P..r4I...w.J ~ ,. . .LW .LUU) . LI J..j(J .LV 

J.UIIU wtvrn zo..i 940.50 1, z, 2,626.u 

MOCnthl y on i75,00 175i -00 175.00 

TUAL MINUSES 175.00 875.00 1,575.00 2,625.00
 

16 Days 256.00 208.00 208.00 

IrDAL PFR DIFA 256.00 1,040.00_1872.00 3,168.00 

TOTAL CSMTS 694.10 2,855.50 4,869.90 8,419.50 

T rv-%+-c:Not:ae up-on" fprt erdy-i-ce of th o-nsr-1c c ion Depar1r1eni-. 

based upon past experience of the Construction epajrtment. 

http:8,419.50
http:4,869.90
http:2,855.50
http:3,168.00
http:1,040.00_1872.00
http:2,625.00
http:1,575.00


*Annex-XK 
Exhibit 2 

Real costs of these ca ories was taken as of December 31, 1987, and
 
diviiMr hy the km cnf ar iri -rlNit-I~ -a,,1 1ir ~ry- n ~i I m:~ 4-,--.

1 WSI KMk.A, 1M34 KM LINE ,-WITEE"'IALJI. ,.B. KM ,-,l.1l 

& AMIINTSTRATION
 
i,598,956--1,102 329 1,431 1,117
 

The division of the costs/km by materials costs provides the following
 
overhead percentages: 

Eng .' -.i-b ' 
& Administration: Q.1,117/Q.8,478 = 13% 

Transportation: Q.1,038/Q.8,478 = 12%'
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Subtransmission and Transformation Improvements
 



BUE 

--DMWOF SANWP ' 

QutwmAIUII 

:134.5 

Jnits/ 

QATIYlqr 

3 Ui tT%-ansfonw 

TEPAI,1MII' OF HUD I 0 

(2T TYMr 

IB R 

Uni. 

N 

OR 'ER IR SYST pivmms 

DESCRIPTION I.C:I 

WILie 181,839.28 5 136.38 

3I4.5/13.2 KV,(aocx.rdi. of 3O .5 DIVAto attached l 
description) 186 438.573,. 5, .45 

TCAL 368,277.85 550, 54.83 

DESCRIPTION 
 I 


69/34.5 KV 
10-14 VIVA for the S/S of
La Esperaz ',7QQ_, .'.2,4 

2 , 2.40 

DESCRIPTI1O0N 
 IC 
 TXTML 

34.5 IKJ Ln 233,793.3056 4,461.06 

S/S 34-5/13.2 KV of 3x0.5 MP 
(aordirg iD attah ddescription) 7 .Q3 . .. 

A], 420,231.93 1564,829.51 

7IOAL 

~2 31,975. 66 

p3O7 ._0 

918,782.6E 

Y~
 

ZA_6'L 40 

3C ,622.40 

2 9,254.42 

_6 807 .22 

9 35061.44 

I 

http:9,254.42
http:918,782.6E
http:1564,829.51
http:420,231.93
http:4,461.06
http:368,277.85
http:181,839.28
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EQUIPO REQUERIDO PARA CADA COMPONENTE DE LA S/E 34.5/13.2 KV
 

1. SALIDA DE 34.5 KV
 

I Restaurador trif5sico
 

6 Desconectadores monopolares
 

rri n en grupo
1 Desc. tripolar
.ectador 


auur Ae ......
1 l'ararrayos con I cLo 


1 Tablero de medici6n, mando, control y protecci6 n
 

' ~ nAflA rfC '2
1 

. C Lf~I 
4L 0 M F RM V L. . -. j 

1 Trans5 for du-o- , e IIe, po-*%,, .;=,: 

3. CAM1PO DE TRANSFORMACION 34.5 KV 

C i- i ,vyo rT'S
1 Restaurador t r -1f[s. 

tripolares
3 Desconectadores 


3 Transformadores de potencial
 

3 Cortacircuitos con fusible
 

4. BARRA DE 13.8 KV 

3 Transformadores de potencial
 

-3 Cortac Ii CUItOs Conusile
 

5. EQUIPO REQUERIDO PARA IMPLEMENTAR LOS SERVICIOS PROPIOS 

3 Pararrayos 

3 Cortacircuitos
 

UNA ,̂A DLE1 
1 n ,..PL PARA ......I _PiEMENTAR Z-0^-L I '). ~... 

£ rr,,,I D rn Qirtr) . .....Q. LV, U' ' I JEI,AR,DO'il..,,., 

I Restaurador trif.sico
 

h-c nrn.artadrp moropolares 

n er. grupo
I Desuonectador tripolar acci
6


. .... de desca rgata.. o.. . 'I•aa ,,.. 

n

1 Tablero de medici6n, mando, control y protecci

6


v 



7. CAMPO DL TRANSFORMACION 13.2 KV
 

I Restaurador trifisico, incluye 13.2 KV 
3 Desconectadores tripolares 

3 Transformadores de potencia) 

3 Corta,.Ircultos con fusible 
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Ln UMgl..DF LINFAS DF SUBTRANSMiSiON POR Kf COISTRUIDAS run .......... UJL ZLuE
 

PRECIOS A 1988
 

DE 7.6 KV DE 13.2 KV DE 19.9 KV DE 34.5 YV 
[,ESCRIPCIAN 	 n.Lo n.E. n.L.' nE . n.L." -...E. IhMI.C 

A.MAIER 1.A1ES 
-Postes de concreto reforzado 1/ 2879 4024 3148 4520
 

-Conductor 2/ 387.72 1163.16 387.72 116.F6
 

-Cable de Guarda 3/ 245.16 245.16 245.16 245.16
 

-aterialp diversos (retenidas.
 

aisladoresherraies.etc.) 	 5q4 21. .6i150.20 


3410.64
SUB TOIAL DE MATERIALES 2879 1226.88 	 40,24 25.S.,2 3149 1626.49 4520 


B.MAN0 DE OFA 2322 4398 23?2 43% 

e MAIFR!AiES 4muj pPR5/5201 12,16.88 842 5i';5 16911648 1 Q it L
 

D. ArvIN!SIqCIC,j E INSENIERiA (15 D C) 964.18 	 1647.08 1064.47 1649.30
 

E. TRANSPORTES (5Z DE C) 	 321.39 549.03 354.82 616.43
 

F. AMORTI CI'i Y LEPRECIACION [E EOUIPO 
321.39 549.03 354.82 616.41
fE CONS5UMCCICN f5 DE C) 	 ,?n m1 '). j DL- . 4. 	 noO 

fERECHOS DE VIA 1N1 DE C) 192.84 32A.42 21.9 6 9.. 
1


H. SUINA (CD'E'FFG) 	 700.13 1226.68 11496.55 2553.5? 7457.01 1626.48 12370.0 .410.64 

I. HFREVISTOS I51 DE II1 	 350.04 61.34 574.83 127.93 372.85 81.32 618.50 170.53 

VALOR TOTAL POR KM. VE LINEA
 

OMERVACIONES
 

I/Postes 	 5.758 de 10 a 8.049 de 10 a 5.291 de 12 a 7.597 de 12.
 

2/Conductor 1050 e ACSR No.2 	 ..',% ACS& No.2 1050 a ACSR No.2 3150 v ACSNt.2 
lASO a ACSR No.4 1050 a ACSR No.4 1050 s ACSR No.43i Cable de quarda 1050 mACSR No.4 

4/ ionrostos en soneda etterna (M.E.) 

se dan en Ouet:ales 
5/ 1.0') - 0 2.7N 

Ls'oLgbLU -o ',&S1N de,Ut' hnaicor iui ma., ijglaU lesde nUIDIUIN; RJU1 lilli.t s 

. #i~ 

http:11496.55
http:12,16.88


A].MPRY T. 

PRDDU"1TF ANALYSISIVESPSE 

A. institutional ConsideratjQnsl
 

of credit to individuals and small groups for the acquisition
 
of electrical equipment and machinery. INDE cannot act as a
 
lending institution, according to its internal operating

procedures and by law (Reqlamento Interno). Therefo-r'e, another
 
institution must be selectfed for the productive uses component
 
of PER III.
 

In November, 1987, the consulting firm of Molina, Woolford 
nd Asscies; (MW#A) presented " +-rport TTCAT Tfl"n 

entity or entities could carry out the component. The study
 
took into consideration state and private banks, state and
 
private financing institutions (financieras), cooperative
 
associations and private voluntary organizations (PVO's). The
 
conclusion of the study was that BANDESA (the state
 
Anri i11- irn1 DPvPInnmpni- Rank) inif-i;lv nrnnnc:Pri n 
candidate due to its extensive rural infrastructure and
 

coverage, is too inefficient in promoting its own credit line
 
and in collecting on its outstanding portfolio. MWA concluded
 
that a PVO should implement the productive uses component.
 
However, Lle LUy J.etoLni'[LUUUU Lhd L L11tL -Ota J-d.un Des di UJ.LU 

para Todos (ASODESPT) be awarded the role, despite the fact
 
that this institution h~as no credit and training experience
 
whatsoever.
 

On the other hand, USAID has finpnced (Grant Agreement
 

MILt'JLA. L_L fr'A.L.Z1U %LLAJJL L L .LJL'J JIU LI.LVILUJ L J L A...j 1 0 LL #.A1 

Fundaci6n para el Desarrollo Integral de Proyectos
 
puv-uuiiuLiuu~u runi'Utir-), a U. S . dnU GuaeLmddll PVV,
respectively. The objectives of the [liCro-enterprise Project 
are similar to those of the productive uses component or PERi

TTT, and the enperienre to date has been satisfactonry. The 

geographical coverage for both Projects is the Western
 
Highlands of Guatemala, although the first focuses on urban
 
micro-enterprises, while PER III is geared towards the rural
 
population. Furthermore, AITEC and FUNDAP have already
 

thr-ough a small e::2Pansietn in equipment and personn,-el, (;an be 

used in the PER III productive uses component. The Projects 
ran thus be jidged tn hp romnementarv to each nther. ant 
therefore the two haoe h compo-pr n nrr out thePVor's sn 

credit and training portions of this component.
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B~ 'Decriptionof the Entities i4nvroved .in the Prodpctiv

Uses Componienrt anid Project Adminis ttioii
 

AITEC and FUNDAP, are non-prof it fprivate volunitar~y

organizationsl with~stiffi~ciet-experience in development
 

Sprograms' 
 both in'Guatemala and kabroad.
 

Accli6n AITE.C is ,based in Cambridge['Massachusetts, and has~ 
ampleJ4experience in the2 region, frTom 'Clmia t Guatemala,' in~ 41A 

Sdes fli.gni1 n , a nd,"deelaping.projects focused'towards the . 
2 mprovement.of living4 conditions, both,,,in urban and'.,rural~areas

as wel..,Presenty, AITEC is, executing the -assistanceprogram.~

;;~ for'urban mir-eternusfne b.SIiasc~to 
4>2 with two lalP'Vj, )s, including FUNDAP. 2~~ 

AlTCs oei the proposed Project willibe tojadminister, 
and control the'grant'funds,, and to superviseithe execution of 

~ the community training W provision of ~loans,"and;.t'e'c'nical 
assistance efforts by the~executing, agency,,,'UNDAP.,'YIn order2 ~;4Afto cryout these overseeing tasks, AITFC h'as~eem4-nd 

~W~ii11 require a,'full'-imreProectcoordin1ator/admiistrator anr
 
4
aa Iaccounting assi'sta11ce in Guatemala,: as ,wellas4 part-time 

headquarters.rs~i 
~FUNDAP is-'a 1 o.al1 PVO,with it'Iedurtr~ the ciyoSQuetzalte'nango, i'n.the : Western Highlands of, Guatemala. As. 

4'~''stated~ befor'e it articdiptes, w'ihAIE nteub. 
micro-7,entrepreneur credit'nd technica~l.assistance program,4;2 24' 4
coeigthe Highlands regioni. 2 Fuirtherm6r L.h' foundatlion < 

~currentlyhs severalo'therL";pro3ects,, hdse-'purpqse, are to 4~P/,de'Velo9, a nd .fu l~y'exp loit I e-po ct,1,v, oten"ia1 of .the4 * 

Western Higahlands, -i'n~ludingJarpntry;4a-woodworking in 
Naua1 6 and sneep2:raisingwool prbduct'io n .and'kitn in 

*'~2 FUNDAP employs'La matrix organizationaJ) st-ructure in 're
 
S4h to have.the abi lity. to. atten'd and service its ,di'fferent 

projecs. snse, he4'additibno 4the.PRII 
~pr4 oducti:Ve uses:1'componeit t~o itsstructure4 wi Ilenot'be, a burdeni~4

fie.444'44nd t6 i4~,4 'The~ sub-copoetso2 n t-wo.m r,mao -6o pn sare. omn 
u v 

FUN'AP.'and AITECAhavre decided to'subcontract";.all train ing and 
~2technical ass ist anc 

,"p 0duct e's,.echhicaestraining, and credit and t 'h ~ssistance 22444 

2 iode to. de'reasq the ,cost:1ofra4such> 4 ' <~ 22services'. .ana to4 Ic te 2 target ,areas to the"'4'"" 4ine o)in' 

I''I4' __, .,,4"1'. !I, -process .particul rl~in 2 h epoiinftechni46al:,
 

a8ssistance. The wiltu' a
additional pe rsonn~el 4be: 2limited to"2'"~2 

http:mprovement.of
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giniral Prnjpcr cnrdinanr and n fiPIA cn"rvcnr* All other. 
activities necessary for the proper control of the Project, 
-ncldingyaccounting, legal assi stance anad ohrwill bie 

provided by their service departments already in existence. 

In regards to the...crdi ' t ..I'- for..A L L ]J LU Lilt:: L. L' Z.L L L±V; L 1/ the purchas -orL UL3 L., fIj U e
 

electrical equipment and machinery, FUNDAP has programmed'the
 
need for a credit supervisor and credit promoters who will
 carry a workload of 80 to 100 credits each. whic-h wi Il res,,-tf 

in the emnplvmPn nf in $-r A nrnmmr urinrg -he latt
nnrf-'nn nf i-hc lif nf fth Vrne nf 

insti ,Ulo*na± c'-por LV cL Use -LULUUOL-IVeAc J-vities within INDE 

The productive uses promotion requires utility counterprt
 
participation. The responsibility for long-terms success of a
 
productive uses program mu-- Pvpnt-ui rtz wi'+h fh i1 i 

INDE is prohibited by law from handling the funding, but must
 
become involved in the training and technical assistance
 
portions of the proposed activity to ensure Project
 

I -- % L;..
U -&-
 bj&J
 

To accomplish this involvement, INDE will appoint, subject
 
to AID appUval, a proiect-funded Productive Uses Specialist
within INDE. The Specialist will provide AITEC and FUNDAP the
 
needed technical support for the prolmotion of specific
 
productive use activities and will supervi an, train INDE's
 

FUNDAP.
 

,,DE wi.ll -,rat, within tile Rural ElecIi fcation
 
Department, the permanent position of Productive Uses
 
Specialist to work as counterpart of the Grant-Financed
 
Productive Uses Specialist- INDE will lo incres the number
 
of promoters in the Rural Electrification Dc*partment to 10.
 
These promoters will be trained by the Productive Uses
 

and assistance to new consumers.
 

The following aUgqram describes the relationships that
will ex---st betweeni FUNDAP and MNE for the coordination and
 
institutionalization within INDE of the nrndiriivp ,,qp
 

component.
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FTJNDAP = I Rne"Lati.,LniiSspohi--- it-9 

FUNDAP 
 INDE
 
(Pilot Project) (Broad-hannn-term)
 

Funding Inform about:
 
Community Training Financing options
De-vplno Training Ma-r*inl roduct.. i--.. use options_ 

Provide. . A -- LI A111 I - .Uin . uu%.L UpJL-LU
Provide T/A in 
 Advise in
 

- Care and Use of 
 - Installation
 
Equipment &-Machiner-
 requirements- ,,1 -,11 -- 11,Uenu -sarpty instruction 

- LIL.... 1 iI~ ates,dIL=t....
 -__ts appropriate
 

to use 
- Estimates of energy 

use 

NRECA/CARES On-Goin Productive Uses Proqram
 

h CenLLa American Rural Electrification Support (CARES)
 
Program, funded under USAIDiROCAP with the Nationa Rural
 
Eletric Cooperative Association (NRECA), is working in the
 
Promotion of oroducv p o lerity i Gaa . This
 
effort began with a "Productive Uses of Electricity in Rural
 
Areas Planning" seminar,
ATTECP held in March 1988. A representativeof[ at-pndrid r h*t ",m . . .. I1 ..... s sem na wel
. . ...... ... .......as .. a representatives fro
 
over 20 other entities interested in the concept. The CARES
 

para 
los Usos Productivos de la Electricidad - CAUPE) with
 
icison support from approximately 20 Pntities to dev;elop a
 
productive uses 
program for rural .Guatemala.. The need for
coordination of effort- between Hph CARER ....- ',.a the 

.... ..... ..... ....r -- i ac!H - o fviu thi pro.c- (Il is lI essent.;|li l .l~ 

ongoing working i elationship with CARES and CAUPE. The input
whi T M A ", A T 11r ,/1....... . . " . . - ...-.. . ---- ..
which
- i ThlnVDE and will receive from CAUPE through the 
Produciv Uses Specialist will be used to improve thek 

counity se, p for
let Lio 1rocs "r- "" h infasrucur "n
 

productive uses of electricity components.
 

C. Taqry. BpQOgf_i Ir y Pp ien 

As stated in the PER III Project Identification 
Document, the productive uses component will be annhpip
principally to communities elec.rifip l -huh PET! and, to 

V 
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smaller scale, to those electrified thrnugh PER III.
 
Obviously, beneficiaries must reside in rural areas in these
 
regions, so the urban areas such as Quetzaltenango,
 
Totonicapdn, and Zacapa will not be included.
 

In December 1987 and August 1988, the firm of
 
Stewart, Alvarez and Associates presented the results-of
 
sociological surveys and studies performed in the Western
 
Highlands and the Eastern regions of the country, with the
 
purpose of identifying the geographical zones with the highest

productive uses potential. The initial conclusion was to limit
 
the area of interest to the Western Highlands, as its potential
 
surnpsses i-	 the East. l would favor Ihebfar t-hat f This 
selection of AITEC/FUNDAP, since the latter institution's 
sphere of influence is precisely the Highlands, and takes 

-advantage of already establisheUoLfLces and other facilities. 

The second step in refining the start-uo geographical
 
area was performed by FUNDAP based on the Stewart Alvare7
 
studies and the official PER II community listings as of June
 
1988. focnsing on f-hns wit-h mnre than inn users Thi
 

communities in three departments, Quetzaltenango, Solol and
 
Totonicap~n, to be extended to Quich6, San Marcos,
 
ChiajltEenango and HU'uehueLLtenLi-itago 1- inte future. T1he communities 
preliminarily selected by FUNDAP are listed below. However,
 
the foundation should perform on-sie evaluatons before
 
Project start-up in order to fors their effort in vaiid
 
communities.
 

o 	 Department of Quetzaltenango, communities in the
 
municipalities of:
 

- Zuni!
 
- Cantel
 
- Almolonga
 
- Olintepeque
 
- L UAl -4-LaLA!k dte 'Los I td l.to 

- Salanj 

- San Carlos Sij6 
- San Francisco La Uni6n
 
- 1 

* UA.L 	 1LZI ~~ ~JL^F qn,,LJ. -1 4 , %...VIuUL.Li-Les4 1 4 LIn- It. 

- NahUda]. 
- Santa Catarina ixtahuac~n
 
- Santa Lucia Utatl~n
 
- SololA
 

--A k 
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0 
 Department of Totonicap~n, communities in the
 
municipalities of:
 

r-omostenango
 
-- Totonicap~n

-San 	Crist6bal
 
-San Francisco El Alto
 

-- ant-A Marin C'hiniiimin
 

2. 	 By Productive Use
 

The emphasis of the Project is to expand the use of
 
LLe.Le which improve the target
cdppticiYiti 

opulion's level of income and general Hving conditions.

MIii ilevant range of productive uses can be from agricultural 
to industrial applications of electrical equipment. By

emphasizinq the following activitie, the produtive uses
 

product ive endeavors.
 

Garmen.... ,,,nfacturiy-Umwinq, knitting and similar 
a . L. V I L I t b. 

o 
 Wood 	products: carpentry, furniture manufacturing.
 

o 	 Miscellaneous equipment: compressors, motors, pumps,
 
hand-held soldering, industrial hand-held sewing
 
machines, etc.
 

o 	 Production or processing of food: bakery, milling,
 
other processing.
 

0 	 Leather goods: shoe-making. h t- ]unrin 

I ,,nn*
o ,Mp wnrr cw-4rr 	 , -V,

o sMlkeing.eain adsoae
 

0 ,WteLpJumping(. 

0 
 Poultry laying and brooding operations.
 

o 	 Grain grinding, drying and crop storage.
 

o 	 Feed processing.
 

0 
 Fruit storage nd procsng
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The Ministry of Agriculture. via DGESA/DTRVA, has
 
completed a study on the potential for irrigated agriculture in
 
the Western Highlands of Guatemala. This agency is now placing
 
demonstration plots in these areas. Close coordinaticn with
 

A%---J - -. JtAU& J L . J L J. .lLJOLC LonTV .& hfl.-a - t2L. JJIj.J AI L A.L 

or municipal uses is a prime productive use activity that
 
should be promoted. Likewise, coordination with other
 
AID-financed projects in agriculture and micro-enterprise will
 
be sought to improv P Poect impact.
 

3-	 Pontial Cr-p~it Rpints
 

The final consideration in this sub-section is who
 
can app~ly 1-bene undA-r , use
for fits. 4-1, rrAu~v 4-o 

nLL T TACT T e Pr 	J L IL 1L t0 L JIiIL UVemIeIIL- LU ULn I L L.LIt

rural p pudLaUI UL "GdLULIdl. lur P-rolJect, and in particular. 
Ll credt. d tcnCGiicai assistance sub-cu:iponent, should be 
geared towards the inhabitants of rural communities in the 
selected municipalities who demonstrate:
 

o 	 That their permanent residence is in a selected
 

o 	 That they employ a maximum of 10 people in the case
 
of individual enterprises, and 100 people in the case
 
of cooPCratives and other communal organizations.
 

0 	 That they are willing t~o accept technical assistance 
as needn~ welI as sprviion from t-he execui-trP is 	 : 

institutionS.
 

0 	 That they are willing to accept the conditions 
i1posed as a part of thl,. crediL sub-component. 

D. 	 De.cr _Q Sub-Components_tnof ,ant 

tecmpot tProje, pruPwvel 	 nto raih ostl 100 communiis--

I.~ ~ ~ _ nrigCOTu-	 nityTa 


studies and depending 

the Western Highlands, working progressively from 4 in the 
end
Exhibit 1 at t ' of thi seto detailsL
 

a L I.U. i LI L .W i IrU L I'i-;I U A.QiLLvL-o n 	 a nL 
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on the identifications of new communities. if-will h nressry,
in the future to scheduil hirt-hpr triininyhv TNDE's ronmer 
Services Dpanrt-mPnt-

The elements which should be addressed in the
 

O 	 General considerations regarding electricity. The 
local population shoul*d be instructed as t- the 
benefits of electrification, safety considerations, 
and similar a.prf_ TNnFl promoters should behini-e 
o.. nart-ic-ipatp. . in . nr-f. .. . cx .. A Ir '...JI-I,,,,,. - 1.. . t-hi.. q xcivt" ,J -	 C .C.. 	 rr' .. 1-AAi 

Department and, in particular, its Consumer Services
 
O ff r-- r.. . ,,-,, wi k 4--V,-,,-	 -r &-t- - - o-

1 	 .u I .j . IL~ L &I%- A.J I U1A1t U L LIIU Ub U L 

electrical energy.
 

0 Prouducive uses of electricity. The second staqe of
tile conuunit awa)reness programs wiA fa r thet;mi 1i Ar i 
target population with the concept of productive
uses- The examples presented in eac-h communit ... wi 

reflect the principal activities carried out in the
 

oin jft, theycArpety
vLcl be 	 teties1- etc. 

o 	 fo Lth e purchase U elecr.Lcl euipment and
machinery . The presen uttion should o~ient the 
target populu±ation a to- the use or credit to purchase
said rachinery, and to the different financing 
alternatives at their disposal. 

FUNDAP will contract the services of specialized
 
firms f-n carry out thJ-) ri)tenqrro r mi4m 

average numiber ofc three v~sit-; perI commuitIy 14ill be sufficient 
.. 	 arid VoLv theU populaid on.,to,.. e 	ucate )u t local Furthermore, 

FUNDAP will develop audiovisual aids for the presentations, at 
an estimated expense of approximateflV $3.700. 

There Art- nnmhr nF f-rqi nn nrnnrnms currntly 

- .. - - -- - r - j4. 

Highlands. Many of these programs are related to a productive
 

efforts with these training groups to assure that the
 
productive use activity is thoroughly presented, including a
 
summary of the credit available for such equipment: Special
 

coordination with USAID/PSPO office's efforts in 
micro-enterprise promotion should be pursued by FUNDAP. 
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2. Crrit and Terhnical Assistance 

An important part of the grant is the credit
 
be L-I %LAk..JL .. . .. .. .1 JLAA . .A A 

be able to build load on its rural systems. The funds destined
 
for loans must be seen as seed money on whichn a permanent
 
revolving credit fund is to be established. interest received
 
on outstanding loans and capital recoveries will replenish the
 
hind and nrnvidp for addiVioinal inding- Hntwpvpr thp targe
population needs to be educated not only in the use of credit,
 
which is to be addressed in the community training programs,
 

equipment, on the management of their small enterprises, and on
 
the marketing of the goods produced.
 

FUNDAP will apply a comprehensive services oackage
 
similar to the one offered under the urban micro-entrepreneur
 
Project, providing credit for asset purchases and working
 
capitl, and technical assistnce in nrnaio -n, manement nd
 

a. Elements of the Credit Package
 

FUNDAP will receive funds from USAID through
 
Acci6n AITEC gradually over the first five years of the life of
 
the Project, in the following way:
 

VFunri: r prvor imn [ m 71 111 17 4%
 
Funds received in 1990 77,778 19.3%
 
V"" ~Ar ____ A iD-00 11M Ann 11 () _ 0 
A. UAA1LAO) k. L V iJ &A IL -1-7 - LA..Ju 66 U J 
1ULAUD L U I V tU .L11L :7:Y47L ±V 01 01L .4 

u u !I u- ±_ -u*1 nn93 -^ I" 8.-

$403,889 100.0%
 

In-erec- Pate nd Me-hoA ,.F Dnxm-'ni

deemed high for a development project in a rural area. Market
 
(bank) rates are approximately 16% per year, nominal, but the 
target population for this Project cannot make use of these 
loans due to their lack of collateral, of credit reference, 
and even physical access to bank offices. The tentative 
interest rate to apply in this Project is 20% per year, 
effective, reflecting the fact that the potential beneficiaries
 
are dIIIUIlj pJUU/ L i11 L I dc UUL dL LLt bdiItCthI UUdLUIIdJ LUL UtLlly 

slightly over bank rates in an effort to offset possible high 
default rates. 

7 i 
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~As showninteCmoetBde -- xbt 
to-,the--20%-,per&-year-effective ,'interest--rate-wilI,l7--e-sf' i -en 

~costs an wlenbeACCION/AITEC-FUNDAP.,to continue tEhej 
7creditrogr~am without AID asisacie after-.the'six yarof
the project. Althouigh, aohr ban credit program also 
ma ~,Ige b, ACCIQN/AITEC-FUNDAP, is charging interest.of4 
tapproximt!ely,30%1,it is considered that thePER III Productive~~ :~
Uses-Conponenti which' is directlyta ruralo~maV 

~ poulaiionand.srnal rural enterprises'with the specific~~;~ 
~ ~objective of,.prornoti'ng the~prodictive uses oflelectricity 
Sshould cha~g th~iiu iner that is fe'asibet upr
administrative and TA costs~ dalw fo cnibnuationsuport 

~7V1program;without.AID asisaceThe'target~iareas and target , 
use , fter~a~rj n PERJIII are complty different 

sothreisnoposs~ble' ntferencejbetween both projects. .I 
addiion sice'mos-t, of-the :Produtiie~u ses component-loans

i ,for" fixed , sse flihnnizn (93%),;the risk factor is 
Jlower tharin~the,,ra prjcweems o~ credits ,are~' 
for,'working-Jcapita1. :The,,,pro~osed'& _ -raewa~dsuse 

at I nth]a prvdyXCb/ITCFUNDAP and by the 

Prjc Design Cmm~ tee. 

~The.'O2%, interest,rateV as,,stated :bve,i~ Ns<4> 
~~Ybeing proposed as ~a ztentative interest-rate conside'ring that
 

the ,Producti:-Uses' Component is 4apilo6t effort. This interest
 
Srate will be 'annually ,reviewed by. AID andACcibN/AITEC-FUNDAP,,


and ad~smns.il~l be made f nec~essar~y.
 

Interest, will ;be, paid on,.the~outsta'nding~<'N 
Sbalance, 
 while payment on,-principal..will be collected on iequal 

~~ monthly paymnts.' .No grace~period will be otfered~ 

S ii. /Loan Terms and Amounts ;;. 4 

FUNDAP's experience in the Western 
Highl~ands,'-nchiuding the' micro-ente rjrise.Project I is that loan ,><

~durtiatio~n terms avr~ge,six miodt'h~s -for.,working capital, and 
eightgen months fJor fixed assets. >Simla7rly, theestimates for
 

,average lo6an. amount . are under:$00O 'for individuaEl lans,' which 
S are expected to ~account :for 751% of 'the total, loans over theii -~ 

six-year pe .iod,, and $3,7,00 for group loans. This results in a 
a, rtto of twel~ve and f~our tiines:for working capital 

~aiidfixed assets, t6'erespectiely,,ve he life ofA the Proect<:
 
The4 range of the loans has been, seL, iniially,,<at:
 

17 0 Individual1 loans: ~~475 miiu, 15$ maximpum 
0 ~Group loans: $370 iimumr, $3700 maximumr 
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iii. Loan Use and Distribution over Time
 

The loans will be applied primarily 
-
to
 

, 1-, - 4 - C 

w Lr ~( ]L ±&- )y J -o L Lt- L.ILIOJ.L±L 9 LUA LULA LUL
 

, - 4 "n ^, I0 , .,^.,, - , - -... , , ,- - - - - a- 4 -
±IA LAIJ~±&&'~~ 


purpose of conservatism, and considering the interest rate
 
mentioned above, the expected inflow from credit operations is
 
the following:
 

Total Funds Interest
 
Year Loans placed from USAID Collections Received
 

1989 $ 71,111 $ 71,111 $ 0 $ 7,111

1n n Ano non, 7,, ,o ,- I I^ 
1991 398,889 115,000 283,889 59,019
 

1992 584,444 106,667 4,7, 85,915 
1993 663.333 33.333 Ac008,6
1994 GA8h.h, 0k 90,Aon5 66,5 A70n
 

As can be observed from the figures above,
 

the credit agency will not require funding from USAID by 1994.
 

iv. Loan Guarantee
 

in terms of collateral, as mentioned
 
previously. the target oOOulatiorj is among the poorest in
 
Guatemala, which limits the optiors on mechanisms to employ to
 
guarantee the loans., FUND AP wil11 have to secure.the credit 
granted with the same assets financed for purchase,

compnlermented wit'h th-e p-ersona"'l endorsemen.... the borrowes...
 

V. Authorization and Formalization of Loans
 

Credit applications will be initially
 
weighed and reviewed by a credit promoter and the credit
 
supervisor. The final decision as to the approval and
 
disbursement of funds will be responsibility of a credit review
 
and policy committee integrated by FUNDAP's PER III Project
 

man ~ ~ ePr LJ~. etco L.Lr)L-udiU±LoLLJ, ad L11e creU-1Lt bUJe~LV±z)UL, 

-count~ing withA the ti.lir-.. dab±~LdLIU. 

Since the Project is directed towards the
 
rural poor, AITEC/FUNDAP and USAID should formally request to
 
the Government of Guatemala tht- the recinipnts of these loans
 
ho xremnt ornm t-h e nin nf t--, f-r-ca ctnmn 1,aw / hr an..
a.C, 
nalnc~ cla l AnN
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vi. Technical Assistance Sub-Component
 

The technical assistance to be provided to
 
the credit recipients will be sub-contracted outside by FUNDAP
 
just 	is the community training seminars. The reason for this' 
is that the total number of financtd equipment may be high, so 
that. it will be either difficult or expensive to have full-time
 
experts on the payroll.
 

es that...... . .. 

borrowers will be visited twice during the life of their loan
 
for tULIIIical dssist.ance Jpurposes, a start-up visit and a 
supervisory and maintenance visit. On the other hand, and 
since the group loans will involve higher amounts, all of the 
recipient crowps wi I I he vi i-rlt t hr o t-mm nn n, rn 'T'h1
 
vi.-i t will nnt- h ling r t-han F, s,src o t-he... e t4- -t-A 4

..... .. .. i a e ... individual
 

-O~-5 - - - -L 	 uIkihlUlL I 11t_7; LULi:; L L, CI 

expected cost fo-r t-he 'Ctchin i- I s.tance su.b-component. 

v11 Credit MaringeunerIt Cost Component 

The $t900 000 ]rTalnt will be' d isbursce
 
between 1989 and 1.993, with one major exception: the cost of

the final evaIua t inn c crrrg n I994. The I t ofdistri 
the funds cIils for $,103,889 in credit funds; $170,778 in 

Fr jJn fri 	 -, -7 )AComminn t\7k i :) nl 4-c, , i ,-h 1 11;S.4,l - - d,') - _overal o ,! .... ... .. r &52, "' f n. a... oln and
 
1- 4--4r~ -- 14. .1 I . I
4~, U, ~ A E I- £. ,(( - . 

% . U AijIUL y l L roI s. - 11 U L di lS t e distribution oi resources fotr the !if.(-- of the iPio-jcc , and Exhibit 5de ri s 
the yearly disbur-se<ments by USAID. 

E. 	 i.pli mentation Plan 

nThe r i ni Tn ; n d r r... i. i - r- ,-, ,7-,-, a r -" to 

-_ - .. I -a -I. - -. ---	 1I L' 

rln,-,, , 	,.t,,-- - i nirn,' I-, r - - .. ...1~u' 4 - - - 4L. ... - - - - - - - - -, 1 -c~1,c~-1insituios 	 LJIUILda~f-h~ 	 mstformalizei L~bPUUL1VVe 
a- r-e eI,"eI.I.,IL s'. . T IIn(I U ikhieI .eLlldLl pialn is detaiied 
Ad#C, I V2 Y . 

o 	 Formalization of the contractual agreement between 
USAID and AITEC May 1989 

O 	 USAID revision and appioval of the AITEC/FUNDAP
 
agreement, credit policies and regulations, and other
 

O 	 Formalization of the contractual agreement between
AITEC and FUNDAP 	 Ju:no 1989 

Al n	 • 
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o 	 Drafting of the credit policies, regiations and
 
other documents governing the operations relative to

the productive uses component July - ,August I 89 

004-=int a ........ to+ A!TEC 	 1989
men 	 Au.....st 


supplies, hiring the necessary personnel, and other
 
preparatory activities July - August 1989
 

O initiation of the Prniprt-	 September 1qQ
 

F. 	 Economic Benefits
 

tAJpeL±ie1 LLUoI 	 UbeS IIIBased on LUne 	 o dLUtiL±ve _PLUyLmlI -. 

other developing countries, Exhibits 6, 7 and 8 reflect what is 
considered to be a conservative estimate of electricity use and 
economic benefits that will be derived from the program in 
Guatemala. Exhibit 6 estimates kWh usage for typical 
apnlicAtinn for ht-h individl;l anr nro]p1 oarns. Exhibit 7 
estimates kWh usage over the life of the Project, and Exhibit 8 
reflects nais of theactvities funded 

26 75C 



-------------------------------

-------------------------------------------------------

-------------------------------------------------------------

------------------- ---------------------------------------------

EXIBIT 1: COMMUNITY TRAINING FIGURES AND COSTS 

NUMDER OF VISITS PER COST PER TOTAL 
YEAR COMMUNITIES COMMUdITY VISIT rO.T 

1909 (6 mos.) 4 3 $315 $3,778
 
1990 12 3 315 11,333
 

27q 3 315IS 5 bf]If
1993 27 3
 

SUB-T: TAL $85,000 

GROUPS 
GROUPS PER PEQUIRING COST PER TOTAL 

YEAR C .UNIT TRAINING VTnT rT 

19G9 (C mos.) 6 0.5 $315 $944 
lqqfn ^ = -"1)uu.w 5 7,77 

1992 40.5 0.5 315 
 6,375 
1993 4u . n.5 11 f.,7 

SA NO(,NE 

SvB-TOTAL 

YF A PCS 

1989 (0 mos.) 

1991 


i993 

1994 


TOTAL PROJECT COST 


$21 250 

COMMNTY GRU TOTAL 
oxL UU~i LiCOST CO0S T 

$3,778 $944 $4,722
 
,.) I 'I rC7 

18,889 4,722 23,611 

25,500 6,375 31,075 
0 0 0 

$1......
 

0c 



----------------------------- ---------------------------------------

---------------------------------------------- ------------------------------------

NUMoBER OF LO AS: 

INDIVIDUAL GROUP TOTAL
 
YER LOANS LOANS LOANS 

1989 (G mo.) 0 c 86
 
1990 2G0 14 274
 
1991 480 29 S09
 
1992 7 20 7; c

1993 720 39 759
 
1994 720 39 759
 

m0 T A 3 ,I-

VALUE OF LOANS 

INDIVIDUAL GROUP TOTAL VIPIO% ,ayEAR LOANS LTS, LOANS BY .... " 

1909 (G mo.) $48,88^ $22,222 $71,111 $71,.11
 
1990 158,'"9 50,000 208,069 77,770
 
1991 293,333 105,556 398,889 115.003
 

: ,- 44 ,uuu 144,444 44 1846,6 C.1993 440,000 144,444 584,444 .607
 

1994 440,000 144,444 534,444
 

$2,432,222 $403,G3u9
 



----------------------------------------------- ----------------------------------

T7NIIBIT I- TrCIlTUTCAL ASSISTANCE FIGURES AND COSTS 

TECIwaIUAL AGGS3TA;lCE FOR INDIVIDUAL LOANS: 

PERCENTAGE 

NUMBER OF REOUIRING VISITS TOTAL. 
YEAR LOANS VISITS PER LOAN VISITS 

:989 (G mo.) 80 50, 2 80 
1990 260 50.. 2 20 
i991 480 50% 2 480 
1992 720 501% 2 720 
1993 720 50v 2 720 

1994*t 720 506 2 720 

pP C -NT Fr 
NUMBER OF REQUIRING VISITS TOTAL 

YEAR LOANS VISITS PER LOAN VISITS 

1989 (G mo.) 6 100 3 18 
14qq 10 3 AI 

.1991 29 100 3 86 
1992 39 I 00%l 3" 11'7 
1993 39 1000 3 117 

lqq4 vv 39 nrO, 311 17 

SUB-TOTAL 495
 

COST FOR THE TECTITICAr. ArSTITAt,C . CfnMPntf,,,T: 

INDIVIDUAL GROUP LOAN, TOTAL COST PER TOTAL 
YEAR LOAN VISITS VISITS VTSTTE VTTT COST 

1989 (G mo.) 80 i8 98 $19 $1,615 
1990 2GO 41 301 -. 19 5,565 
1991 480 86 53 19 10,472 
1992 720 117 837 19 15,500 
1993 720 117 837 19 15,5001994 **720 117 83"7 19 15,500
 

TOTALu COST Or THE, TECNNICLt; ASS)IIANC S)UB-LSUI~j'UllIsiT0,3 

•t NOT FUNDED BY US AID
 

', 
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- ------------------------- 

' -Rj~-'- - - <- <-AP---

-j
 

) <! 7 FUDI4 401S S4F*iaI uIrio 1W n,t 6 7, o......... W Ila0C04 .4'2~i
2,222 <2,^42A f2'?'~2~
4 ! !"r.#+0+1 .. ~"' +|18,74425,315+Per .... .4.. 38 6:15" '>i110T0L-+73154 4 4 < "1l0,3,,37,1414,,i~gS ....... 4<-,'
.......... ~
 or;,s, jorvpa, ' ~ ~ 7 4 11 83 2 9,17 '3'~ 

n stErd t370440 7,407 1 ,407 7,4070 3333 S'~5 < 4, ~ ~ 

n P S63'p 4,030 1,852cj'eF ':,D A++ +2fic '2,9563 ,-- 12,4071 

-..------------...----....- -----4
 
SUIOIL> 125,315'~ $18.7S $0,463:
~4<'4<'4 )117,S15 $15,019 $847 $72 1s~:C
l:++ ++iii1 20-29'2++ 

.. 

...
Lo:al sar6ries,. beref its, etc; -" Assithrit coordin~ator " 3,148i 6,481 7,3722Accounting assistant ,22 ' 3111412163 d7,2 71214114 31,19 1 4175*A I C USAsa 16ri sI banef its: 27 4 I,74 

Acontin Mfffcnr 50s 350 GOOGOA0 3,600 15,200 V "3106~V 'conighssh~:f ,ee( q u ip r,-+,j G O O 1,20 0 1 ,2 A 4 1,200 1 ,2 C C,, 0,
 
AovE, oea 1 1 , 4 1 1 ,4 8 1 1 1 1 4 31 ' 1, 1 :
d e x p e n s e 5 17IJ, r otr ea ,4epn~.1 2,61 2,18 2 6170 2,963 12: 59 ' 3,030 

43,124 ' $16 ,1,048. 17 1,5 1 ,0++.7 N $11,7GC~.trateProfEssional fees 'b5,000 14,250 24,150 350 800 15500~~3,704 333a :d$ 11 500 

:4.S TOTLNi+ o 114,250 124,150Credit sd'pervisor LOO 
33--- --- ----------- -119,4------380 3,889 3,F.-5 3,069 15,5556: 404 ,-. ;'':>

dit' prcui ters A 10222 7,031 13, 3 21111 2 1 1 4, 121'' 
1 ' 1,2.A,I + 1 2,33relted556" ' 2,778~ 9,259 2,3Office [quip it 742 I ;1 ""+,0 ,1190,

14 1 111 0Fclri-',s forroa ts etc. 1196111 2S6
Cr'*dt' furd 4' 5 2 936 '1,0I O,o 44I1 4 1,1ec ical 6ssistance f es 4 , 7,1l, 1,7 150 0 43, 40,67'.:4413 
1;. 77,77 h 70 "T:1 0333?.o.'....... ......................115 0" 6? 6&7T 
4O, ............ } 40 "S") .. .. , ,+' 

'$76;37oj~ i$706 

'1,091 ~~12,70 11,144 10,033 '5 052 

~ v* 
1,070 

OIAL PRODUCTIVE U-SES-
c 

COI4PONENT $15 2- -?1~4 -3 '12 $90,0 -2,8- -$3,5-o -- ----16 3L~~' 64 $15 ,28 44 4^3 404142,2 
 9 -0 0 ,3
 

,"FCoi LAT ON AND,, I "12,070 

4 4 , 4 ' 4 , , 4 , ,4i ,"44 '41 :+; 
4 4 """ 

'4 , 4 ' ;+ :!++?++t <++: 



-XHI IT 5- PRODuCTIVE LIES OF ELECTRICIT 
US AD DI ELIPSErENTS v Y 'EAt, 

COM 
(IN U 

]NE NT 
D LLARS) 

TOTAL 

Comm 

c 

ec 

r ed 

nx y Trainir g 

: Assist nce 

t unds 

t ranazgement Funds 

t icn. Contirgencie, 

YEaR : 

$. 704 

. 

7 , .. 1 

7.,9j 

YE R 2 

$4.2 

5,5 6,5 

7,,7 78 

47.6318,6 

2, 0 7 

YEAR 

524, 5) 

1(0. 7! 

115. 000 

59. 52, 

12. 07 0 

YEAR 4 

50tC 

I El. 5c 

106.667 

64.652 

11, 144 

YEAR 5 

9, 000 

18,2 

3, 33 

6, 134 

10. 334 

YEAR 6 FUND 

$11 

40 

272 

5 

NG 

o)4 

574 

8E 9 

9 -4, 

2. 4 9 

TDTA FtNDING 1$1,584 $E 2.2 221. 4 $ 2 1,463 5162, 23 $90 .0C C 
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INDIVIDUAL WoANS 

$600u - A17JPArP LVVMY 
$75 - 1INDIUM
 
$1,850 - AXiJUM
 

to d.eh an attep - the 1hus-- 01Ul productive uie
activities-to be Inded undeir this credit linie, the following information was
prepared. 

A review of locally available productive use equipment showsranqe for equimT~e~jt conicrt-im that the HP' Pirnn S fr-om. - . 
se-wing,- nudclineszu' o Ju- r
 

Est imated kW h usag e for l jiip r e a-e.pres..te d e
 

ESTIMATED KWH USAGE IOR SELECTED APPLICATIONS 

Hours LLe k1d7h use cost per
)kShmonth I Pr Day p Ya kh 

150 .5 
 8e7 1,8001 5 
2 2.5
 
5 1.1
 

.300 .5 17.4 3,600 .133
1 i0
 
2 5 
5 2.2
 

500 
 (29 6,0a0 .3.,,.,.
 

116.7 
2 8.3

5 3.7 

Assumptions: varying motor efficiency, 30 days use/month, 12 months/year,

Cos-t balsed on C14 rate as pr-eseited in Aunex H.
 

Using a
13ste f'r 

5 HP corn grirder 2.2 hours per day to Proide nixtamal (cornor....V nrfj I l <\ for'- ,,+-- ,,+, ,j.'.. . ...... .1..f .... - .. UR . a .. 
- 1_Lo j :uns ... •" . .a reasonable estiimite.this as a guide, 300 MN1b per monti 
With 

ii(qht be expected. Since this acity,,
OCCuTs IeVery rlbx, of the year, thie---- - ------ star- ~i 

.6. i . a .- ...... ,ci- ulveneryac t ivit ies; n u)(1-,-j ,,-i .rt , . c. .. i - .t :j. -L use for productive use 
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ESTIMATED KWH USAGE FOR SELECTED APPLICATIONS 
UNDER THE "GROUP" CREDIT LINE 

kWhi/month HP- urs use- k,.,..... os 
per Day per Year per kwh
 

[Q] 
400 2 6.7 4,800 .131
 

5 3 
1.9
 

800 2 
 13.3 9,600 .128
5 5.9 
7.5 3.8
 

nn 2 (22) 18,000 .127
 

7.5 4.8
 
5 7.4
 

5 11
 
7.5 '7 1 

months/Year. cost calculated usirg CIIrat as present..d i-, Anne....
H. 

Since these equipment wil 1 h1e peratedr by a ....... ,
"7i o el
similar 
group to meet needs of the membership, higher usage
leIV,es i ht be expected than individuaLiy owned equitpment.
Seasonal use of some of the equipment should also be cosidered
in estimatLng annual use figures. Energy use of compressors for 
refrigeration varies depending on amount of prodiuct in ctrrge 

For estimation purposes, anannual energy use figure of 
9,600 kWh is suggested to represent average energy use
productive uses activities funded under the "group" credit 

for 
line

prlopose d inth 1 1- Pro! ect ipaper. 



----- 

ENERGY 1-1-SESTMTEm FRn EQUIPrMEN 

FINANCED THROUGH THE CREDIT PROGRAM 

3600. KWH/YR FOR INDTVIDUAL P.U1 ACTIVITIES
9600 KWIHiYR FOR GRbOUP P.U. ACTIqVITIE-S

935. OF LOANS APPLICABLETO ASSET FINANCING 
10 YEARS LiFE OF INDIVIDUAL EQUIP. 
15 YEARS LIFE OF GROUP EQUIP.
 

TOTAL
 
YEAR # IND. # GROUP KWH/YR KWH/YR --CUMH. KW/YR-- TOTAL KWH 

LOANS LOANS INDIV. GROUP INDIV. GROUP PER YR. 

0 
i on ~ e- ')CP7OAA r~eI f Ji-6A A r-1 %' A AP 
a. I.,v 

c 

AQA 

v~v vUL 121 v 

1A 0'7 AA L(f) 
%-A1 vIVIU 

10 1 9 r) fA A 
J v . 

j -) -)J'J 

*)A Q ) 
.t.' 7 

1r oa 
1 U4 

n 
L 

L U 10*2vlj 

1 0 n A 
o11 .v 

~11hA r-A 
l IV'J 

i flpee 
I jouu8 

A ' IA 7 ') 
78I I1 41 IL-- , 

J 1 u 

-1 If ^ 
IV 0 

11 0 
, j 

n 

4 720 39 2410560 348192 5155920 785664 5,941,5184 
5 720 39 2410560 348192 7566480 1133856 8,700,336 
6 720 39 2410560 348192 9977040 1482048 11,459,088 
7 720 39 2410560 348192 12387600 1830240 14,217,840 
8 720 39 2410560 348192 14798160 2178432 16,976,592 
9 720 39 2410560 348192 17208720 2526624 19,735,344 

10 
II 

720 
720 

39 
39 

2410560 
2410t560 

348192 1961920 
348192 21/62000 

2874816 
3223008 

22,494,096
24,985,008 

12 720 39 2410560 34R1? ?33208 5q71200 ?6,73,220 
13 720 39 2410560 348192 24105600 3g993g2 2RO24,992 
14 720 39 2410560 348192 24105600 4267584 28,373,184 
15 720 39 2410560 348192 241UbU 4615776 28,721,376 
16 720 39 241056u 348192 24O5600 4615776 28,721,376 
17 720 39 2410560 348192 24105600 4615776 28,721,376 
8 720 39 2410560 348192 24105600 4615776 28,721,376 

19 720 39 2410560 348192 24105600 4615776 28,7211376 
20 720 39 2410560 '348192 24105600 4615776 28.721.376 
21 720 39 2410560 348192 24105600 4615776 28721'376 
22 720 39 2410560 348192 24105600 4615776 28,721,376 
23 720 39 2410560 348192 24105600 4615776 28,721,376 
24 720 39 2410560 348192 24105600 4615776 28,721,376 
25 720 39 2410560 348192 24105600 4615776 -8,72i,376 
26 720 39 2410560 348192 24105600 4615776 28,721,376 
27 
'10n
29 

720 
71 ^1
720, 

39 
'I

39 

2410560 
IAI A r nA

241056 

348192 24105600 
'I A Ir ^ ,A ^r e ^ ^ 

348192 24105600: 

4615776 
A' e rC'I "e

4615776 
28,721,376 

-n 'I ,

28,721,376 
30| 72 392150 389 406041762,2,7 



Exhibit 8
 

BENEFIT/COST ANALYSIS OF PRODUCTIVE USE ACTIVITIES
MuDED UNDER "M'E CREDIT PnROphM 

SHADOW COEF. 
 1.59
 
REVUEK Il!D. 0.12
 
REVENUE/KWH GROUP 0,12 
COST/CONNECTION 12.00COST/KW}{ 0.183 
DISCOUNT RATE 
 15%
 
CONST .ACT- COST /c 014c 

NET 
YR. .. ..SALES . C S tSiT 

4S [mWHJ OF SALES CONSTR BENEFIT FLOW 

0 
1 
2 
3 
4 
5 

0 
80 

255 
473 
706 
706 

321 
1,317 
3,183 
5,942 
8,700 

61,325 
251,261 
607,284 

1,133,654 
1,660,024 

58,818 
241,949 
585,516 

1,092,990 
1,600,632 

0 
0 
0 
0 
0 
0 

2,507 
9,312 
21,768 
40,664 
59,392 

0 
2,507 
9,312 
21,768 
40,664 
59,392 

67 706706 11,45914,218 2,186i-442.712.764-, 2,105,484 0 8 
02 

9 
9 

80,910 
inn.. Annn] 2 

8 706 16,977 
9 706 19,735 

1V 70& 22,494 
11 706 24,985 
S7,926,81 

13 706 28,025 
14 706 28,373 
15 706 28,721 

3,239,134 
3,765,504 
4,291,874 
4,767,140 

5,347,168 
5,413,604 
5,-480ov3 

3,115,187 
3,620,038 
4,124,890 
4.580.727 

5,137,044 
5,200,763 
5,264,182 

0 
0 
0 
0 
0 
0 
0 
0 

123,947 
145,465 
166,984 
186,413 
201,141 
210,124 
212,840 
215,556 

123,947 
145,465 
166,984 
186,413" 
201,141 
210,124 
212,840 
215,556 

17 
17 
18 
19 
20 
21 
22 
23 
24 

706 
706 
706 
706 
706 
706 
706 
706 
706 

28,721 
28,721 
28,721 
28,721 
28,721 
28,721 
28,721 
28,721 
28,721 

5,480,039 
5,480,039 
5,480,039 
5,480,039 
5,480,039 
5,480,039 
5,480,039 
5,480,039 
5,480 039 

5,264,'82 
5,264,482 
5,264,482 
5,264,482 
5,264,482 
5,264,482 
5,264,482 
5,264,482 
5 264 482 

0 
0 
0 
0 
0 
0 
0 
0 
0 

2i5,556 
215,556 
215,556 
215,556 
215,556 
215,556 
215,556 
215,556
215,556 

L15,55& 
215,556 
215,556 
215,556 
215,556 
215,556 
215,556 
115,556
25,556 

25 
26 
2728 
29 
30 

706 
706 
706706 
706 
706 

26~ ~~~~28,721 
28,7:1 
28,72128,721 
28,721 
28,721 

70-87154009 5 24 25,480,039 5,264,482 
5,480,039 5,264,482 
5,480,0395,480,039 5,264,4825,264,482 
5,4 0 039 5__,26,482 ,~ o 
5.:480.:039 502644 -

0 
0 
0o 
0 
0 

235 556215,556 
215,556 
215,556215,556 
215,55 
215,556< 

21,5215,556 
215,556 
215,556215,556 
21l5,55 6 
215,*56c 

NPV 15,499,985 14,903755 0 5!T,460
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OijjL SQLND- jZ ASESSMENT
 

i. Background
 

Flec~rical ervice to Matemal1a's r,-ral areas: is ti ! the 

second lowest in central Ameri.ca, and just 7% of the rural
 
population has access to electricity. In response to this
 
nrnhlpom. t-hp (rnvprnmpni- riF Mi.i-t-omil r-nnczr rcz l r f4 =
 

of the rural areas to be one of its more important
 
infrastructure investment priorities. In order to realize its
 
objectives, the Government has requested that USAID/Guatemala
 
continue its assistance to the rural electrification effort.
 

JSAID/Guatemala has begun the design of the Rural
 
Electrification III (PER III) Project as a follow-on to the
 
ongoing PER If Project and the earlier PER I, which represent
 
USAID's eftort in this area since 1972. The goal of the new
 
Project is to increase the productivity, incomes, and
 
Arflfll n ,v-rrt nf t-hi rii rn 1 ncnrir ; Y, (-iinI m n I n -1, 4-1-  - C

HU 2
-"- _102 LUL---- _ V_ - u ll F"AL UL

the Pi.rojc:t is to expand electrification in rural areas where
 
t-he int-rrdio n -)f e tiii'-- rInement and aimz
 
the productive potential of existing infrastructure and
 
resources.
 

PER 1 I h ,e e pr -a. - P".. L -IL1,
 

three basic coinponents: (1) the construction of lines and
 
i,. rsO I~) .L I ll1
CCt--,.- a l aO I '.±,.Jt.4 onIIs',II~ -IrII[- in

el.eti uin.t:llion.ts ,2taini f) memr finacoedit 


small enterprises. Construction will be directed toward
 
comunt itLIILie i th the .ghes1 t:[ JUtet furi odu£t)-U i we and
i hl J po l ip use, 


e.Lectr ty wilII p 1cll luuy u madU available for commercialand small in u tr a.. uses.... 

Training will be crucial in making the beneficiary

communities conscious of the appropriate and productive use of
 
electi ic service a; well a:; in the operation of eletrrica
 
equipment installed in small productive enterprises. The
 
c.edit. piogtam will make it possible for existing small
 

enterprises to convert to electricity and for the establishment
 
of new small bu.-,nespq for which ei the main
 
source of energy.
 

Ii. Sociocultural context
 

A. Historical context
 

.- * .j -1 ' _ l LU j1 U 1lU 

short history and analysis of ethnic differences is presented 
below. The population of Guatemala at the time of the Spanish 
Conqu s h s e e...,.'... _. a ..... ... .:,,le op divided 

http:n.t:llion.ts
http:Ameri.ca


into several ethnic groups, mostly varied groups of Highland

Mayan in speech and heritage. The native population of
 
Guatemala dropped to perhaps ttn or twenty percent of what it
 
had been in the years just after the uonquest as the Europedn
 
diseases decimated the people, and e;timates for the year !650
 
put the total Population of Guatemala at no more than 200,000,
 
still nearly all Indian. Bv 778. this finure had increasd Ijust about 3801000Y The poresqent+ popuit!inon is estimated to ber
 
about 8 million, about half of whom are Indian.
 

In most cases, the Indians continued to occupy the same
.y .  
areas afrter rhe own:quen as they had pre,,iousl ..... 1-

the low and populi , th e I ndi an
vry ...slowly growing on4.. 

situation changed little in the centuries of the Spanish colony
 

independence. The Spanish presenc(e in much of the Indian area
 

with the priest wielding the qreatest influence. Under these
 
ci rcumtae;t ! m , I ,", c'hancG an n'g .- . " 
re pr te... L confluence.. of three bas i eements : the
 

autochthonous: picnus Mayan culture wit roots'- in the~ 
general Mesoamer i.can civilization, the Spanish Catholic culture 
of the tn rntunries n thsir of the16th lth +-ba 

indi rns +
 

This YubsisStence agricultural base of corn, beans, -aitd
other crops grown an plentiful land was ampe en gh to 
comfortably maintain the Indian populace, produce grain 

most par+t- among coo ...+ Indin s
r th, nized. Th Spa co....
is nial
 
contribution w JLJ(((IUJprimar... ily IIIL... UO dSdULVUUfond ina religioncivic social

based..... t
oran za io .... on obligau+oruy s+ervice in the cofradias,
 
religious brotherhood..s taken frtom cte Spanishbutc elaborated to
 

fulfi11 the civic, eeds of a town s population. The religious 
forms which grew up in this context represented a syncretism of 
Spanish Catho lici sm and autochthonou:; rel i qi ous beliefs and 
practices. At the so e time the Indian population maintained 
and developed their own cultural traits through the stubborn 
retention of-c e(]mwnLs of their own cultural heritage, although 
at timesiL was autte insistence of the Spanish that 
distinguisn cul ural traits ware established and conserved. 
In sum, the rayn Indians acqulred an ethnic identity both thenandu now t. . ;inqui-k,, s tiem rom the Ladinos, the et-hnic 

group rerventC.,L by the descrudints of t Spani;h colnui zcolon 

Ladinos are the cultural descendants of the Spanish

colonialists and today share a conmon heritage. The Ladino 
population, however, is anyth.niq but racially homogeneous, as 
there has been considci rable mixl ore of European and Indian 
populations for centuries, ,nt tir o tfspri 1 n osntf th os 
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ulons have opted for a non-Indian identity- in addlition,
 
there have been cases of racially oure Indians converting
 
ethnically to Ladino, either individually or ncasionally as
 
whole villages or towns. The result is a racially heterogenous

Ladino populationiwhose common bond is cultural, not racial. 
This cultural identity, though occasionally colored by

reference to aii Indian heritage, is basically Hispanic andLatin, in most ways little different from the rest of the
general Latin American people.
 

Ladlino snricety is complex, includ1 ting modrlYn uirbain 
elements as well as traditional rural ways of life. As .regards
17hP irilIiqr , r :4icuT.turalai ty%resit resembl _ nosci the Indan 
society in that: many of the same circumstances have operated in 
both areas. The traditional Ladino farmer was dedicated in 

I -- - - - - - - j - a LU 111IQHX L. the~ same crops as the Indian. Corn and beans supplemented by a variety
 
1-11 11o UO.LA Ld ~aL CD~ IL UIU 

the Inrdin. Poplatio...... and the subd"vision of l into
sm.alle..r a.nd.. eIr has some to0 l
sm.l plots forced farmers- U to 

new, more productive crops and others to leave their home areas 
in search of new opportunities. 

13. Ethnic context 

Ethnic groups can he defined and described using a
 
variety of criteria, such is beliefs, rituals, economic base,
 
dress, food, and so forth, and the Indian-Ladino situation in
 
Guatemala is no exception. One of the more obvious and
 

i.ortant nts of this ethnIc cLre in Guatemala i5
 
ng £U-± n./ SJ S p aIk'0 11( d( EddIIS of0 the In avan 

Ls onlV 
Ladinos can speak or understand these languages. Thus, 
speaking a Mayan lanquaqe is a strong factor in the ethnic 

fmy tei f: It and somet1 AC2 Inquae, andveryfew 

identity of Indians.
 

Dress is another indicator of Indian identity. Nearly
all Indian women wear distinctive Indian dress, while Ladino 
women ueS current Euro-American clothtng sty!ns The fac- fh-
Indian dress is ofl intricate de:;ign and tabrication and is 
virtuall all hani-made by the Indins themnseives may have 

impCItIn implications for the productive uses component, since
t h i s 1[1c a n s. 2h alt [law l r ulr a l ln dti in s h ;4v p h i n h l y d e~v el o p e d- m n al 

abilities which allow them to adapt to other manufacturing
 
activities, especially textiles, which require such abilities.
 

World-view is another cultural area in which the Indian 
:-'U 1 h r- r Fq-r n 1"y rrJrn f h oftFIViZ T Jr o L,.-,. " .lrl 

.. . .........rlf- -1 -I rl ..I-1 V&i.r n% and co %-
U 

in o te m . I-wit the physical 
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adhuman reality.,found there. .'On the~otherhand theLadino~ 
aproc isagrsiv nan4 effort to control'aid dorninate~his"'
universe,. and.destructierforce is, a legitimate .means to ti 

One of'Inranculture ithe xeain fte-niiult'h group' In c~ontrast ,,t4K
th adino emphiasis on' individu'iasm, the Indian culture 

~~stressd's th't the individual e6xists as a memiber of the groupSand~that the''individial p'rosrers:'as the group prospers." The
y~V function,ofthe individual is~thus to'promote the group and noti:his own personal interests. This tends to produce cornmunities 

''7Kwithless social conflict than the those in which the ~ i~ individual 'issupreme.' The ,traditional Indian society isusually unstratified, while the Ladino society~is stratified. 

~<~' 

Leadershi.p is considered in Indian culture, usually
within the confines of 'th'e cofradia, obligatory' but temporary
and open to al'l who follow,.the patterns and precepts which 
~regulate Indian society. Leadership ,in Ladino society stemsfrom individual and personal leadership qualities. Group
decisions in-Indian society are arrived at through consensus 
rather than fiat or majority v~ote. This contrasts with the. 
strong individual leadership ofL-Ladino culture based on.personal characteristics coupled with loyal, subordinatefollowers. If decisionslare taken by the 'group, it will morel'ikely be through majority vote~ than b#'consensus. ' . 

.5''. <One element of Indian culture that should be notedli's'a 
str''.~.r'ong attachment' ontepr o nin to theirl'raditional

twsand villages.' This should not be construed as mystical~<P.5~ .or 'rmantic, noi is it's'trictly limited 5to Indians and not.K~'~Ladinos. But Ladinos, faced with 'ever'inc'reasing limitations
>~'i .4in traditional farmidng, are more' likely to permanently move 

"~~away from rural homelands to 1seek-'opportunities elsewhere,
'while Indians tend to look for income'producing activities 
'other than farming that will1 allow.them to remain athm raleast mai'ntain their tradi'tional homes' as a base of-~operations. 

, 

. 

>"-

J"' 

~~W'4~' 
~2y4:' 

~~ 

This has important inmpli'cations for Indians in a'47 
...productiv-e:uses pr'ograii n riral, electrification,~sin'ce'Indiais'Vshould.tend to realizeltlhe implicaltion's of such programs to 
'4 llow, them toimprovethieir ,productive~economic position while ,styn e.oe ThiseLadinos' who remain in their traditional,
,homes in'.rural,.areas,are often those who inherit the family ,

16nds~and who are thus'able to make a living farming, w~hile
their siblings end up-emigrating,,usuially to urban areas.~ 

7 
4 "5~ 

K .'~'""'define 

~.These and other culturafi characteristics combine tothe boundary between'the two ethnic groups' ,Th'is 
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boundary is well ertablished, much of the culttural contepnt is
 

firmly set and subject only to limited change, and the identitv 
of members of both groups is well understood and accepted by 
both. 

C. Economic context 

The economic situation of the target population is a
 
difficult one- The centuries old agricuitural Pconomic base of 
both Indians and Ladinos, while still important, cannot sustain
 
the nrese'nt nnniila-inn on thpir Pxiqt-inn 1qnr1hnlr1inn Tha 
average farmer hiA _,:(,n hi-,: rp i I mr rertir-Pri r-nno n lT mnrinn 

has "' Fnrc'c tn rnake Un t-he fl ifprence wnrLi-ng asfo eiFher h 

a ia. _er part of the year on the agribusiness plantations on 
the outh coast plains, by engaging in some sort of small scale 
business or industry in or near his home, or by engaging in 
itinerant coMmerce away from home. 

One of the respon s to th Sl1 ,aUJ A. bJ - 1,e 
introduction of new crops and technology in both Indian and
 

n . . ... . c r o p s l i k br u s s e l . .L-ad , . . E x o r br o c c o l ... . s p r . o u ts 
and mango have made it possible to link small farmers with
 

, 'j t_ D, 1U II Y3 L l - Lt-tL 1 il'.L ~ 

electric .o d.esel ca... a ic t
.. .m.tors, have dramat effe Jin

converting semi-arid lands into crop land.
 

Agricultural labor ds a source of income is precarious, 
asJ o t 1- vagariV(1jJ3Lj es off the ±.I rnL L JUI dI 1 iL .tUL LUL 

LIS., j (] iIL LIIJI '1 UULLC, clU IL I Z UdL|JiULUU, , UUU LU L11U 

climate, living conditions, and biocide use on these
 
plantations. In addition, it is extremely low paying, seasonal
 
work through which the laborer can expect at best to survive at 
a ima,, levelI .. lu ay his debts but never be comfortable or 
secure with. The ostensible minimum wage of $3.20 per day has
 
not always been paid in recent years as plantation owners have
 
been hit with falling demand and lowered world market prices. 

Othhei economic activities have been sought which wouldi 
allow them to remain closer to home. The highland area of 
Guatemala, where the different Indian groups are contiguous,
has been linked throligh trarile for cent-itries as individu a! towns 
have come to specilize in thne !)rodur.ct on oftce r ta in a r t ic -es , 
such as potterv, has;kets, wool mats. furniture, cand1es, 
chaccoa l, and othor article:. This craft production- now often 
oriented to t-he tourist tr; d , 'nn ..:inn1 nlent the income of 
selected groups or individuil. But these too are subject to 
the fluctuations of the world economy: during the recent 
recession few tourists came to Guatemala and their purchases 

qmimI nr rrnFs f rnm thnf country to crnmnnft mirc-1 mrne fnvralyt 

/)j
 

http:rodur.ct


in the international markets. 
 In addition, traditional craft
production is raoahleonf supponrting or helping to........ on^ly
selected Portions of tri nnnijl;Mt-iorn u,-h n .... . 
the more sou-ht rh-1-e-r-)- - ' di a, to U 
selling selected articles from a variety of towns.
 

But handcraft- a.hilitv presents an oppornu for
 
artisans to divorify production in response to ncw market
 
demands. Handcrafts competitive on the market today are not
 
the traditional blouses an so on, but rather items with 

f
access to the dema;nds of todayinternatn ket 

production in sita-ll villages ton itemsn dest-ined for sale in- fine 
shops ir Age,es no-r. NJ%: entre r . In t hi
business otteq piovide traditional ciafts people with all raw 
materials, chieck regularly on quality and design, and then 
provide all1-... ...ttnsht:fom... ., u *; village 

io I n...... 

. . .b all e LUkL l L..0- A-"- lyll markets.-.v -L : L11t- .LU -1e IIIdIlKe -s 

This business may mean adapting to new machinery and 
. I U U that are4--,. . . # i 1)L:, JiL U ut Indians not 

averse to laying a:>ide their trazditional crafts to produce new 
materials using new techniques on new machines. There are 
numerous case.; of this in th Idian Hic4llinds. For example. 

........o,.l!c sal th
.... of. for , i L, UI(2 1i1 United States is 
an , LI ngact v t- wr., a q UV.IU 0 dU tli e last year, 
accord . to a recent: local magizine article. 

.... . area of .Iian economic activity has been small 
scale commerce where products, usually craft or agricultnral. 
anre purchastd wolesale ad transported for resale elsewhere. 
Fifty" " - ye..s...o.. .and -u, o_ - was carrio on foot to he 

IIA (ILn -ar fromL.a UUU - C-ioflal markets as as I! days journey 
iume.one's h Now, of' course, transport is by truck or bus, and
 

many traditional articles, such as pno ery, have been replaced

by plastic articles made in Guatemala City. The goods are sold
 
in markets, in riazas, on .t re t , nrnprc. 
 rr in ,rlry t-,-, 
door. The returns on this type of economic activity are low 
but may represent enough income for the individual's family toget throughi thc year. 

Still, Indian culture in the Highlands, especially in 
the larger towns> but not limited to them, has been 
characterized by an entrepreneurial spirit which seems to 
contrast with the more traditional attitudes of the peasant

agriculturalist. The Indian population in 
a few cases has also
 
competed directly and successfully at economic levels usually
dominated by Ladinos, such as larger scale manufacturing and 
transport. In areas, as San Pedrosome such Sacatepequez, San 
Ma.rcos.. this change., ben weepin.- 1 havehas -- Nodern trucks 



-7

replaced the traditional mule teams fn 
f-r nCrt t textiles_
 

made in San Pedro, and the gn ds no, are destinA Co

.neLndtional as well 
as roginnAl nr naf- 1 
 lilt:*close-knit family structure anci fhr n,, -C- ------ .......
 
consui cipLion have often made tohq Tnrl in . - 1 Z-A-- --A,, -4-

traders more competitive when compared with their La-in
 
counterpa rt-s. 

However, 
the San Pedro case is exceptional in the
Guatemalan HIighlands- Som"rne ,f the mrn problem in enter_.g
 
this market include the lack of sufficient start-up capital,
sophistication in the mann~qemen!of larger 
scale commercial
operations, and tfhr, dff.... ........ .1,F I- . . - 4 1.--1***LUt-- operatr e iin anan...... 

environmenidominatd by Ladino;. 
 t has beensuccessful in operating successfully in competition with
Ladinos certain preconditions hnve been present, such 
as access
 

to an
ur.....envirnment.and.the.exisence of good educational

faciliLies, the latter often a result of the former.
 

D. income levels
 

Income... .v...... in th tget area.
wiel 
 An example o~f_
this can be found in tabulated data for communities ,soliciinr
rural roads. Since the communities to be served V rural roads 
are similar in many ways 
to those applying for electrification,

these data will be presented here. They are taken from three

regions: eastern, central highlands, and western highlands.
 

........... L_ U L noute in these data is the fact that
virtuall, all of these farmers maintain a certain level of
 ............ ..ag u ,ltureu i that all plant: At IpA c 
 m mtr, , 4
amoutOfcor,iu oL which is consumed by the farmers and 

....I...... I du most plant beans as well. In all cases the

farmers are able to sell some corn, but in only one case, which
 
-A.V a g L1IU AddUd ]-Llnuacacav road Wt1-h -he l0,t (-S-1.......
income in the sarriple, was corn the principle producer of cash
 
income.
 

Besides corn and beans, virtually all other crops

methionedZC 
are p~die foDl("nzr cas 
 inco ,me accordin 
 to" theL-
'L
 

tabulated data. 
 However, many homes undoubtedly contain small

veqetable.. hardons. r'irnr fnr hy I women the
. ....... . . . t U o f__
... . VII L UL L1U£| L d1111ly , Itt isprobable that t-hese+ ar mentone
not .... by me in....vie.... 
because veono;ble-,. ...1 . a .. are. ,ten,I.L,cirl,. rc of conidered... . ,'_ not consid*-r- I culturalI ly
in the same category as corn, beans, and the cash Incrops.rrn I p o &_Coma 1ai)a, ,r l~ lr - ; -, -,,f- .. .._*--1•,i a I :-C -iL,uU wife to ,_ . .provide the 
non-corn complementor trcrnioh r-r:sf I- for family meals, either through cardeningnrr!,,-.# ,.. .. .. .4.L. " "
 

ortirntinh. . F ,iudlI ULAU business
t . craf .. . LJL activity,
Whil. the me.n nrvi..de corn and income for other expenses
the C-

it may be that the men interviewed in some cases ignored or
 



'forgot abu!terwvscnrbuininti 
 ra ic
 

th almostdat norfrncs
have t
 

o ff oot abot thes.Ir h threesoon resut i enhs aroe,fsic 

in comed In-thaealtrnorcefernce tolaeitterpsnedh 

~~ipotn imorintane ohecatlwo cia.cwsbtas 

incudin goatherheally ardorie iashnoal isaco e wfhich 
~~-±-is-ncm, boarthe forincihepooercvilae asncom~e mortooftethree' 

±.~ most well-ffcmui illange thr ee pooirest village i cefom '.. 

clal repreasented 14 6%pul39.3% Pan s184%odseboh± aveag,±
Huehueincome . Inh theerchestvaes c ttlerepresent edthen 
princireplesourel of theomtotnlonesvillageeaof the tecodillmos. 

i sbyf rtegadp tincil sourceo income, tforetwo oftherthreeg, 

diaffcaende beasen teseipulvsllaes roadwi,botdin om 

the table below. 

Population area Average Annual Income .± 4 

A4) 

~4. -. 

I! 

----------------------------------

1)Xaabaj-Chuacacay
2) Parajbey-Xepanil . 

13) Interamericana-Pueblo Viejo
Los 4Magueyes-Los Lavaderos 

5) Malacatancito-Chocal . 

6)! Cushapa-Granada 
7)Los Magueyes-Sn. J. Las Canoas 
8) 'Interamerican-La Cumbre 
9) Los Magueyes-Canajal 
10) Llano Las Tejas-Piache' 
11) Rio Ocho-Agua Blanca 
12) Jalapa-La, Ventura 
13) Caserio Esquipulas-Los Planes 

Q.393.001± 
4 68.01 
556.27 
643.40 
687.10 
692.691 

± 916.06 
.1271.25 
2169.48, 
4818.54 
5438.95 
5469.55 

5494.55 
-

± 

.±>< 

± 

,4 

' 

± 

IAIn the first six,,villages, two each from the eastern,
central,, and western regions, the incomes are-extremely 

~ modest. 'It is to be understood that this income is used 'to by. 
very, tuttle food, since they consume corn that they themselves 

havlI gron.shuld~lso e ephasized, particlarly in the 
-central and.,western. regions, thaL corn represents a very high'~percentage of their'diet. For exmleh Paaby-eai 

beneficiary p6'pul'at~ion sample of 14 families included 72 
per~s ons,'Iof all ±ages,-which consuimed 41,400 lbs. of'thi own 
corn,±orl 1.6 lbs.1'per~person per day. This figure appe.ars 
reasonable in that-other studies hayc ,estiniatod frdm:1.4Kto 2.~0. 

. 

, 

± 

7"4 
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""~'>"1bs"~per person per day,(see, forexample, William Carter, Ne 
L'ands hand'Old Traditions. Kekchi 'Cultivators in the Guatemalan 

J~olans,'U Florida, Press, 1969)., 

Btin the latter ~four villages, i-t wilbentdha
 
tie.average income of ,the sample ~is r~asonaby. high and 
prov-des Ia--comfortable'lvi -frtepp tio:--hs,-
co' which h av ither n coffee rin 'cattlce,'' and'"""mmuniti's' lnd 

the-laidT is-sufficiently ample to 'produce adequate 'income. It

is..assumed that"'PER IIJ will place comrrnnities with similar
 

S ~ "-~chara~cteriistics at a low priority since, with or without.
 
electricity, they are already suifficiently productive.
 

~ It may be that the introduction of'electric ~irrigation
facilities will be able to. transform communities with, a low 

. 

average income with traditional, low-income crops into 'highly
productive ones by opening up marginally productive land "o
 

intens'ive agriculture.
 

Ill. Project ,impact 

The impact of the Project should be almost universall
 
'positive, 'particularly as regards the productive uses
 
component. The Pr'oject will address' one of the principle felt
 

-~-~'''''' nceds of the target population,' the Highlands'Indians, which is. 

~''~how~to make' a Jiving while" resident'in their' traditional 

'
 

homelands given the fact that available farm'~ l'and"'is'unable to
 
satisfy the needs of an expanding population. 
 . .' 

As was noted above, Highlands Indians are willing to go to
 
'gre'at'lengths to stay home,.and they have not limnited
 

~'~ "<themselves by refusing to learn new incore-p oducing
activ'ities.,K Instead, the~probl'em has been that they have not"''
 

" ' 'had sufficient access to knowledge about 'these kinds of,,~
 
activities, nor have they had access to credit,, however snfal
which would provide the 'initial' impetus 'for these1 ac~tivities.
 

SIt is precisely in these two areas theproductive uses' 
comiponent proposes ,to work,',and ithe only-~non-vari~able factor is 

' 

"electri'city use.' The pr~odujctiv'e use'componentwill''begin'with 
a campaign' of informi~tthe "63 communities in the three 

depattmntswhee~'t wA~ 'itiate activities. This campaign'

will bring" "oehrrp"4;ena
es" of' the electrified' houses
 

"I ' for presentations on the productive use of electricity.
 

''While 
 the ,campaigns will concentra'te.on productive uses'1
 
S involving'1prese'nt; 'known activities'"in theircommunity,'it will -

al~aso1 present other 'available options. In this wytemembers

main ahlomuivingwho are, looking for a ,new or ,improved way of.

.makng~~liingwhile maintaining residence in'their
 

http:concentra'te.on


~T~traditional communities will, learn~of';a whol'e range of suich
 
'-i)possibilities.,,
Two orthree such~meetings per community are 
:4Planned-.to' give~the bnfcaypouti a chance to absorbs 
Sas'miich>informati'on as possible, and the presentations will~" 
n'' agaewt question' and ~~~eed'to be Presented inte'lcl 

~ YYthey'-are intended to stimulate interest in the beneficiary 
population to decide to participate, either, individually or in >+7 
group. It is expected that the befieficiaries will be able to 
visit~lone of the offices set up by the 'implementing agenicy to 
express their interest -inone or another of the productive uses ' 

presented during the previous sessions--or suiggest some other
 
,.project involving productive uses that had not been discussed
 
before';--W
 

At this point the productive use component begins to 
address the second problemn: credit. Te two studi'es of demand 
carried out previous to the design. 9f; his Proj ect found that, 
while many people had had negative kperiences withcei'n 
the past, in~the majority of, cases it "was sipl asttin o 
appli~ng for credit and bigturned down. There were fewer 
cases where the individual had been granted credit and,-" 
oconsidered- the experience to be negative for other reasons,
 
such as being unable to repay the loan or losing-collateral.
 

The productive use component thus targets ~a-population
 
which has been unable to get credit in-the past, usually

because the individuals 'simply had no way of providing security
 
for credit for conservative lending agencies. The advantage of
 

~i---->, 	 the present Project is that one of~ the implementing agencies,

AITEC, has specialized 'inworking ~with this type of situation
 
in a number of 'cou~ntries and has a well thought out methodology
 
for assuring success in such first-time borrowers among the
 
rural~poor.
 

There are thus three elements virtually guaranteeing high
 
impact for the Project: oi
 

1)it,'develops in an area wh lepl r lking hard
 
for' economically viable, income enhancing activities in
 
their tradit'ional homrelands; 
' '

provides inform'at'ion'on teknsoactivities'
 
which the beneficiary population can either begin or
 
~44upgrade to improve their economic position;,and
 

if2) 	 t* nteknsoit 

3) 	it 'provides the essentialicredit~to~permit tne4
 
aicquisition,of the eeti machinerynecessary-~to 
 4 

the-- ,,upro uc iv us4'tv ti *ar 
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IV. Beneficiaries
 

The beneficiaries in this Project must-be divided 'intotw
groups: those who benefit from' the. i ecri
 

'~A.'Direct 
 benef'iciaries:' 'productive uses ,, 

' Tp ,lt~ ThishoIbeProjectshouldne f i t ep produce bothtivek direct n 7__:_a mra w -fro -h - nrodyu+7Nc: ufse-,compor candindirecten---;r!7 7-; -: , ) ,, f7 't' 
beneficiaries. The direct 'beneficiaries are of course the
 
participants in the, productive uses component who acquire 
 "electrical machinery and receive 2training in how to use it
 
correctly and productively. In virtually all cases, the entire
family will benefit directly, since many of the 2craft
 

2 operations which exist at' present and which wi'll be ,converted
 
to electricity are 
family operations. For example,inone

family in'SololA interviewed in the Preliminary Demand Study,

all the family members were involved in textile production in
 
one way or-,another. 
 ."' 

The group of direct beneficiaries should probabl

include other members of the community who possess the
 necessary skills to work with the new machinery who do, not

themselves acquire machinery and training but rather work as 
employees-or doing piece work for the program participants. ,In. 
many cases these will be.+ but ,theymight be neighbors < as well. 
 econo
 

'This 
 latter group 'is important. Smith's stdyo San 2~~"''" pedro Sacatep6quez,'San Marcos, 'noted"that entrepreneurs 'inSanPedro tended2 to bring in many' 
new family members and friends,~
 
'into 'the production of non~tra'ditional textiles, which meant
 
that the economic benefit 2spjread far beyond the 'individual,

entrepreneur. What is more,,these entrepreneurs were 2not so,
heavily oriented toward'personal gain as for examplethe
Ladinos Theyundersold the Ladinos, and they distributedtheir.profits in a reasonably generous way, with the effect. ~~ thiat they themselves'had quite good incomes and the people.

under them a's"we'l'l."'',
 

The number of 
individuals in the 'first four""years who,
will7 benefit directly frlom the education aspect of the',2''

productive uses compIonent is 6300 individuials, calculated at22
 
100 persons in each of 63 communities, and it is calculated,

that by EOP this numbero~wilreach 10,000. These individuals

will learn about productive'uses, the 2types of electric 
 22 'i 
.machinery available,',the eco'nomicladvantages of iusing,2
electricity,,and so on.,"These beneficiaries will a.lso reciv
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~ indus"trie o20ec riesiofnube beneficia eah the creduitens~
 

~~~~Aelectrified during PER II1 in 'the departments of Sol6l6'.>33 1

ATotonicapan, 1and'Quetzaltenango. This is Ia rough calcuilation,
 
since there wi~ll 'certainly be communities which fail Ito takd'
 
full'advantage of the program while in other communities the ,. 

.. total number of individual credits will ibe more t~han 
20. The
 
averagescredit per benefici'ary will be Q.l650, for., 
 total of
 

.1' 
 Q.2,079,000 in available credits.
 

-in addition, 
an average of 1.5 groups per community

will be- included among 3the beneficiaries. These groups, which
 
may include cooperatives, women's groups, and so on, will
solicit and receive up 'A4to Q.10,000 peor group for purchases ~to''1

benefit the'entire group. Estimating the number of members in

these groups at an average of 20, the total number group direct

beneficiaries will be 1890. 
 The total, mount available in
 
credits for groups will be Q.945,000.
 

3.. ~Together, the .individual 3and group direct beneficiaries 

total 3150 direct beneficiaries, and the total amount of credit 

3
 

available to ;them for productive uses is Q.,04,00"oA

total of US$ 1l,1200o~ .,2,000, f
 

B.3 Indirect beneficiaries: productive uses component
 

The indirect~beneficiaries is composed of the 'members
 
of the local community who benefit Ifrom the increased3
 
circulation of ,moneyin the community from the Aindreased income
 
of the direct beneficiaries. As the beneficiaries acquire
greater spending power, 
it 'isexpecte~d that they will bene'fit,.

other .members of the comrmunity byr purchasing more goods 'from 

-'4 

and rom tows.,Greater inconme wil alsearb 

~3333 al low ~the direct beneficiaries toply"a rete prti
 

ofe miiu number of users'.in a community3 to be 
 "3AC 

eligbet participate 'ir~the productive uses component is
 
~1010, but the total will often 'be higher., If the3 average number.
ofhouses in a community is jus~t 150,' arid if 'there is 'an
 

>1~average of 5 persons per househo~ld,, th'e'indirect beneficiaries
 
~3~A3<3~K~per 3 community will 3be 7501 people'. 'Assuming 'that all 63
 

comuniiesparticipate in the31program,qithe number of indirecE3

beneficiaries will Itotal'47,250. I33-3> 2>'
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C. Direct beneficiaries: electrification
 

Eectrical connectinn will be providd n 6,nnn ner. 
rural homes in 400 rnmminitipR. qn fh; cznmp 1)C tnnn riirnl 
inhabit-ants will he riret-lv hPnefift-er h-ho i l-fi4 oF 
electricity. Approximately half of these will be extensions of 
existing grids, while the other half will be reserved for new 
communities. The number of communities benefitting from 
extpnsions is 200. while the new beneficiary omn ie. -. 

up the other 200. 

The 400 communities will be selected using the Demand
 

comrm n4 pieswil b-e those best able to put electricity to 

electrification will benefit not just from the possibility of
 
domestic and community lighting but also from the possibility
 

electricity.
 

The indirect beneficiaries of rural electrification,
 
particularly given elprod-uctive uses-orientation of the new
 
Projel, cUa e si LUiluu al of the areas'uto muh of 

surroundi..ng he newly elctife community.......but PdticulariLv
 
the market towns which serve these communities. Increased
 
inucme inI a HUIylyIUUL lly uuiiiiiuiiJiy means increased purchasing 
power in the- iItdrket towns where the direct beneficiaries uy
products, which means that the vendors in these market towns
 
are indirect beneficiaries.
 

in other cases, the market town functions as a center
 
for piecework, such as in the ci.e of the still non-electrified 
COmu0nity of San Antonio Sija. Electrification in communities 
ilke San Antonio, where c-h othc-Popltion sews togethr 
clothes farmed out to them by an entrepreneur in San Francisco 
El Alto and where hnuses soinetimes, have t-hree or fo.ir neda1sewing machint: .s, increase the incomes of the market town 

entrepreneurs who work with the people in the community. 

V. Impact on women
 

Impol](rt-ance of women i n d1om~esti eonomy
 

sociocultural context, women are often responsible for
 
providing that part of the family diet not covered by basic
 

• Ly~' LU~1. 11- "l L .. U L.. I -elL1 - ... .. 



veetables, fruiit, eggs,. meat, an, so on',,re ext remely ' . 

iportant as'",o6p~lements providing~ important vitamins and 

Smineral~s. Thus',the direct'role 'of wodmen, in the failily' economy...y. 1 

Wome tyial manti vegetable gardens and keep. 
".ifarm :ani-mals to provide,_,a part of the dietary complTement. 'In 
~~addition,' they often' participate ,,in~docal and regional' markets 

~~ to market'domestic produce, -both' their own an ssmalll'market 
v~,sellers, of~others rproduce. '~ 

However, another important source of income for women 
in the Highlands comes from craft production, especially 
textiles. ':As is well-known, nearly ajl Indian women in 

~i~.L Guatemala'wear distinctive 'Indian' dress which includes a 
skirt and ~blouse. The skirt may occasionally be unique to a 

:Q~(-~g particular town or village, and the blouse nearly always is,' 
-~and'although Indian women more an~dmore~ are varying their 

~ ~<"wardrobes with blouses from, other ~towns, the blouses themselves 
are nearly always authentic representations of a particular. 
town and they are invariably hand na'de. 

~ ~ . 

While the~skirts are often made on large looms by mren 
or even on mechanized looms, it is safe to ,say that~ nearly all 
women's blouses are made by women and-that most women' are 
skilled at making blouses.. These skills may vary,from one town 

~J~:j~2 ~to another.. In one village, the'entiie blouse may be., 
hand'-woven on' a,backs'traptloom, while in another,the blou. es 

I".41~7.~,aLre made 1of industrially produced cotto~n cioth;'but elbr~tV.'y ,... 

embroidered'by local women. -Whatiscransthterl l.Indin wmenhavsoe sillandoften cons'iderable 'ski'll in 

' 

> 
weaving, sewing, embro'idery(',and So on.,' 

~-'~>-"~' Assuring prodiic1ive'use~impact on women' 

The productive uses 1comgnt mus lokforws't 
expoitthi~knwlegeand skill for the benefit of groups of-

Ininwomen' 7'This will require a commitment on the-part of -

-'FUNDAP to~closely'scrutinize the.skills of women to .identif" 
ways in which electricity cahi be adapted t~o the'ir skills.." 

> ~ 

In-order Ito focus the- attention of the implementing. 
~- agenci~es o,6n'assuigi mpc o womr'quotas ba1 6&on 40% of 
~both.'individual'.credits 1 should be established.' This translates 
into,504' individual,,woinen beneficiaries land 38 worn's 'groups. , 

This quota is based on6rdie OSIpolicy to , 

* ~''K7~..brint~4~ o AI prjedts toward women in development. More 
1importantly, unlike other Projects ,thie productive, uses '

component~ of PER' III easilyl lends it'self'to' bein~g fcarried outI' 

, . 

.< 



-----

within the framewlork of~ti ut. Teiprac fwmni
 
suplmetig the, domestic household ecnoy-ha< .ee noted 

above, and the widespread',textile and sewiiig''skills of' most. K:7. 
I an ZIt mjay requir e some 11ex"tr a"-Iaih w. men 'has.;been demonstrated. 7 

effort ,on~the part ofzthe,irplementing ,agenc es1 to compl/'with
the quotai but this-ieffort~wi'll~ be just'ifix'%- dn th~~r7h 

- ~contfiffion 'to deeomn o Ida or:-li-h'Guatemalan.~ 
context.,2 

~ VII Participation ,~ 

The participation of the beneficiary communities is of 
crucial importance to~this Project, since the succ'ess1 of the 
Project will be determined, in partl by selecting communities 
which show demonsi~rable capacity to use electricity~ 

-. 

productively and riot simply as a lighting substitute. Orne way
of assuring commun'ity~participat~ion is through careful study of 
each of the communities seeking electrification, and this has 
been done thr6ugh two demand studies carried out in areas 
electrified in PER II and those included in PER III-

A. The Preliminary Demand Survey (PLDS)
 

In order to, determin~e the possibilities of community ~ 
participation, USAID/Guatemala contracted a Preliminary Demand
 
Survey (DBS) in late 19,8.' Sape puatons ~were'selected
 
from four Highlands and two Oriente department's,, and' roughly

half~were 1already electrified wbile the otherhaif were on the
 

1< list of communities to electrify. Al eecmuite iha

<1The -survey instrument included comnponenits on the
 
inidividual informants, commirunity infrastructure, access,
 
economy, credit experience, social organiization, community 
 1 

attitudes about electricity, anid training,,institutions in the
 
community. The re~spondeiits were selected by looking for,
 

-~persons 
 in each commu nity who appeared to be most economically,
 
active in-one sense or another.~
 

Of, immediate interest to~ the productive uses component
 
of the'Project is the fact1 that a high percentage of
 
individuals interviewed in the Highlands are artisans who
 
dedicate~lat least-part of their ~time to craft-production. The
 

CA,. PLDS stated: '-I 

While ;they~are most at home producing traditional 
 '- I 

'produicts, 1they Iare usually mo~re than willing to attemnpt
 
-I textiles for modern marke& ~if 4given~ the opportunity.' 

~~~ ~Guatemalan artisans, for.,example, are currently 
-b--producing Inapkins for tineIshops where the materials, 
 -
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choosing to focus its activities in the western Highlands in
 
t eo ofL IUC2 IU LLL dIIU Quetzaitenango.
depar:n L u.UdpdII, 

fu that L dtesTh,LDS found il11 iterdcy were high andl the 
level ,of fo,-rmal edu ction low ill tne tdrgetl area. The .....
lvel of ,.,lit~ercy ill 111CJ1y Ud.iHS. diona with the low l~im nf

formal education in others, is important in determining the ow
 
development level in the-communities surveyed. sincP fhis low
 
level of preparation impedes access to new techniques and
 
knowledge which would tend to effect improvements in a number
 
of ways, The low educational levels and high incidence of
 
illiteracy renresent a serious oh,-Aacle for training prorams
 
requiring training techniques which require little or no
Leading on the part of the trainees. 

As regards credit, the PLDS foumnd that the majority of
 
individuals in the communities surveyed know about credit
 
assistance, but it is also true that they have a very imperfect
 
understanding about the mechanisms., requirements, end res,,
and benefits which these loans represent. This has occurred in
part due to the lack of prnjectinn inrj nn i -xorna 4 

rural credit institutions, out it is also true that most of the
 
credits; avai labhl are fn cs,d nn :m"rA 4 .....-- .
 
possi~hle apnlicatins- Even more importan t is th fear on the
 
part of small farmers and rural residents that high interest
 
rates on loans will sink thnm lit-ln by little in 4-o an

indphtndnpss which wj-Ill eventualIly cause th1em to Iose their
 
smalI lAndhnlings or craf- wrkhops
 

to provide a more in-depth look at potential beneficiaries of
 

In-e PERt pro~ductive uses' wopoeret idetifyecthives ofte
 
communities as well as specific communities which will
 

nrf....... . ... .... .L I r.. 11.., d l 
 to
 

identify specific businesses, enterprises, and other activities
 
which might utilize electric energy for productive purposes.
 

During PER 11-,infourmationuz an uunuiuni ties applying for 
electrification as been gathered using a short survey form (see
section VI.B, Uelow, fU more information). Using this 
information, plus information provided by the social workers
 
who cdied out the actual socioeconomir surveys and the
 
written requests sent in to the utility by rural communities,
 
100 communities were selected for inclusion in the demand
 
survey.
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Each comnunity was graded as positive or negative in
 
each category, and a community which graded positive in all
 
five categories was ranked as top priority. In succession, the
 
other communities were ranked as second, third, or low, the
 
latter grading out positive in two categories or less.
 

The study rioted that three-quarters of the communities
 
from the Oriente were found in the lowest priority category in
 

communities that might have potenti al for productive uses. in 
contrast, all eight communities ranked in the highest priority 
-ategornrv arr, Tndiain tnwns frnm the Hnhlanrs 'Phis t-nnF; rm 
the earlier study's recommendation and supports the deci'sion to 
locate the PER IlII productive uses component in the Highlands. 

f-
The expn in given -;as that ndA ns for fth most 
Part wo ... n ...... . ......... ...... . ...... area if at all
ld - h.. 

possible, and they thus are more energetic in looking for ways
 
nI
j -- I n u k. Ft--- A I.IL.t- 0 U.. MUIUI.C. 0n+FLJe LU, 

emigrate to other parts of the country to look for economic
 
Lppfruniic 41e are;J UL LuccUut~lU1ythey~J unabl to1 practi1e 

Another notable result was that municipalities like
 
Aguacataln and Estanzuela tend to offer more possibilities than
 
VI.Ls, -is considerinz1the concentration
 
of" population , infrastruc .... U U ll ~other t _!3U U b 111id l
 

found in iraunicipalities. Relat(:d to this is the fact that some
 
of ",,
rural communities" reuly electrified are actually
 
outlying neighborhoods of municipalities, so they also enjoy
 
many of the socioeconomic advantages of municipalities.
 

Certain elements c};aracte~izd the higher priority 
towns. Aguacat:h is a town which appears to have everything
 
necessary for .,uccess in a productive uses program. First, 1s
 
regards productive activitie atan is the garlic capital
 
of Guatemala and exports to Mexico, El Salvador, Honduras, and
 
Panama. Communitr organization is strong: two production
 

organizations complement each other, a savings and loan
 
cooperative fed,.rated with FENACOAC for agricultural production
 
credit, and a 500-member farmers association to market crops. 

their interest in acquirinnL macinery to process their garlic 
in town. l':xanp)lo:;eof machin.ry nc lude that necessary for 
making garlic ,;alt, dried garlic, and soups using garlic. They 
are highly motivat(,td as regards improved technology, have 
carriol it- itnrrvin -,nC in t-hr nqualit- nF eer uicd nnd nre 

Plannngnr to in¢:s La e 1 1 s , th u 1 -ri pumps to i--a 1-- ir
Plots.
 

Y\'
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learn, he replied that he woiild ike t-n learn how tn cii- clot-h 
for trousers.
 

The rp nivPv hinh ranking (secn priority% girn a 
community in the eastern region was that of Estanzuela, a 
municipality (5000 persons) just six kilometers from the
 
departmental capital of Zacapa. Estanzuela is attractive for
 
productive uses in some ways and unattractive in others.
 

cement block, and the production of embroidered clothing by 
women. On the negative side, there is just one community-wide 

S.h~c'h lnci-n a - nr nr~rnr1ly - --

and has little impact. Also, the women making embroidered
 

~.. '-1-,'--'--.--%- l ij 'I 4iL.tJ U AVL L 1 ~ LU ~ e L

sewing L1 emnlL-rof.S r.
 

-The low--ranking tiesu are .te showedreuun whic tne 

Racantacaj has little to offer with the exception of just one
 
Carpenter wois InLtreteU ill VUUctUL\'C. uses . 1I. S'aquey 
simply had no activities which appeared to fit with electricity
 
use, since the principal activity there is hand-rolling

cigars. The reople surveyedu in Santa Cautarind Paiop6 were 

Cam that thir prodution UInian textiles was only 
possible by hand, social organization was poor, and the
 
community seemed unreceptive to new development activities.
 
Santa Marta, near Esquipulas, has very little activ'.ty to offer
 
that could be electrified, Chuarch6 near Solol had even less,
 
and all respondents were riegative in general and about
 
productive use in pdLticular.
 

C. Participation in development
-n-going 


The Project as designed is oriented toward extensive
 

and the expected number of participants is expected to include
 
nearly all the users in the community.
 

Following the educational sessions, the beneficiary
,,  '
 pa,-ticip ,a.__io . ,. on. desire pa.. of
.... , rt
depends , the on, t,,e indivi""duals
 

and groups to participate in th credit and technical training
 
aspect of the, component., - Of particular importance is the fact
-the V,,, ; a -, .. II; -,-A produc,fha1 nr; v .. " - ... ...... .. 

01 1 - 1 U&, a k I iIL LL _U LJki j U LLVU O , 

defined by the implementing agencies but are free to suggest
 
other uses that: occur to them.
 

http:activ'.ty


VII. Sociocultural feasibility
 

.. La..k.f ora i ion, 1in IE S social work area
 

The In-Depth Demand Survey noted that the sh-iiyiit 
If
 
was made difficult by the lack of organization in the social
 
-,ork ar-eao where all informatid[.on concerning ann'i~rnf-nnr: F,, 

elctrification is concetrated. 
Severa fartors were
identified as 
contributing to th(e lack Of organization, the
 
most obvious being the work area, which is too small and 
lacks

the minimum conditions for attending groups of people who come
 
to deliver their a plications.
 

None of the social workers possessed the minimum
 
euipmZnt necessaLy Lu orcani:,e their maftriaI 
 Two 

L11 c.:ULIVIU.c Snared _ ___- I-_..U-1 1C the ___, ugeneral- lCk 0f 
'i es, chairs, and shelves. Information
 
received is lost due to 
the lack of even a rudimentary
~ aJ l F ~~- itlc u t Ilrm 2Il s ys t er[n w~h er e er s wh!q .. ea ch p on p rod u c es..baicnorTI .cUiu I fo0 the program would be able to enter and 
retrieve information. 

There was no logical or organized relationship between
 
LL initial r.quests for electrification and the collection of

data in the field. In addition, in spite of the national or
 
near national scope of the program, field workers were unable
 
Lo program and c rry oit- fiel clit . ..--- ;_i-

unit of INDE.
 

The social work unit' in INDE's rural electrification
program muls he v 11r 1) 4iI prwAd D r T T Z mustA 
1. - • UU±LJ. ULId space must
be acquired, and office furnishings and materials must be made


readily available. Most important, the office information
 
system must hr. an to permit tUrvmed dsined 11 logical
storage and easy retrieval of information.
 

B. Information problems: 
 data gathering and processing
 

1.... infrastructure 
and economic questionnairt
 

,INDEhas beeS;n usig a two-page questionnaire, called 
the PER II Community Infrastructure Questionnaire (En_tsia 

R =71, to gather inforatidEon on in r s ruc ture and economic 
U-tL Vl i ,tYLiUnommunities which apply for electrification. 

Two formulas were devised using the info.cmation
prov-i-ded in the questionnaitc; one t-o produce an incex of
community nfr ,structure and annthpr f-n produce indx oan-,, 


http:informatid[.on
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-. , Aat. WOa ULYCII1i4eu z LIIdL communities with 
an 
index of between five and ten would be those targeted for
 
electrification.
 

Infrastructure factors include transitable road.
 
puabl wt 'LL POSt, human. was1 e d sposain iatrJnpc;pLULJ±n,,ge ,-oU l h ing, number of schools, number of 

schoolrooms, and level of school instruction by grade.

Economic factors include cooperative, market, number of "first
 
class" and "second class" businesses, craft activity,

diverified aclturaUl, 
 anld land tenure.
 

The formu'as used to produce the indexes are based
 
jJLJIIIdJLIy U11 the presence or absence of 
the above factors, so 
that there are no radations in the dat-a. The profile nrnduced.is tusu poorly definied, and the indey is of little or no use in 
determininq where electrification and rprtinly of£ n ue if
 
productive uses is an important criterion for selction.
 

INDE has acknowledged verbally that it has not in
 
fact used the indexes in PER II but rather has concentrated
 
exclusively on cost factors in selecting sites for
electrification. The questionnaire has been usef-! to INDE in 
that it includes the total electrifiable population and the
 
dispersion of house sites, both key factors in determining the
 
cost of electrifying the community. House site dispersion is
ill-POruant in that houses mo,-e tha n a c-rt-ain distanc apart.

require an extra post-


INDE has used the questionnaire to survey a 
tremnndoti; number of Cmn.tl;--smhrebetween '1500 an
2400 in all--but the quality of the data gathered is in many 
cases suspect. Untrained persons have carried out some

suirveys. ini t-hr ro hi chn mn -. .  .. o,W p - ,- ,,,.,. L U. LU Zuirv UCCSS. 

produces are inadequate and need to be replaced. 

2. Relation to NRECA Demand Assessment: Model (DAM) 

The INat onal Rural Electrification Cooperative
Association (NRECA) has been preparing a Demand Assessment 
M.A. f 4-h., eva 1L -I,,' o rural electrification projects in 
Central America as part of its regional effort funded by
,,OCAP=. This Model should be adopted by INDE in ftlir 
surveying of sites. 
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a. SuIuudry of DAM
 

The DAM methodology is intended to provide

additional quidance to utilitie; in 
nrojiect- Relpr-inn anrd to
 
increase the foctis on possibilities for prnit-ive use of
 
electricity in rural areas. l)Ar to balance the
'Thti attemptc

need. for reasonable data collection and analysis requirements

with the need for credible preliminary evaluation calculations.
 

The DAM methoaology projects a five-stage process

which can be conceptualized ns creeis to reduce to number of
 
Sites under consideration. rhe first stage, which essentially

requires no utility-supplied information or field visits,

consists of the identification of broad geographic or

socio-economic taraet- grounM' A n, rt- fini I rn r i nr -F k,..- r-

or a particular si. .:snt- of nrmi.ilt ins lctd for s 4al,
economic, or nrli t -il,, - n I 
r 

I4-nrt - 4
rea'on r .- n 4 

TIP o r, rnr d s t-a ge is a pnremnr cost screnn 
toquickly .......... .............. e ,.ein the first.. ,..se 


stage which appear the most. attractive from a cost or demand 
,-,,,~lu can be... . .... ... ..... ....... .. .. ti i re:,oulrces fou sedtx
 

on these. This stage eliminates pot(ential projects with
 

J 'A ULLL1LJuz LiI.CIL Lr U5
 

£~~~~jIt L~ U d± L U LUL li U2 ne 

field to determine at a minimum the following: the distance 
f r om t r n -smi s so n l i n e s o 
 . . o ..s e 
t h e p r o s i t e ; t- = :i s t a n ceL--


hof-wPn houses expressed in perc-ntis, - i attered houses 
means greater post requirements; the number of houses it should 
be possible to electrify; and perhaps one or two other 
factors. For those communities which have already applied for
 
electrification, the INDE questionnaire has provided this
 
information.
 

The third stage is a cost-benefit accounting
 
syst-m to analyzee, cndidiL. project as regards its
 
financial viabLy from the utility3 point or view. The
 
analysis must be general enough to be applicable under
 
condition:; of limited data and available analytic expertise but
 
accurate enough to provide a credible ranking in monetary terms
among alternat..ive candidate proje ct-s
 

This stageU [iLuLlirL S field work in two steps, the 

first to estalish nancial benefit guidelines for the model

and the second to actually apply the model. The first step
 
must be done in already electrified communitiesq to acquire data
 
on how communities using electricity productively have
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developed, while the second step involves the analysis of the
 
candidate communities to project how their electricity use will
 
grow given the productive use parameters already in place in
 
tihe cunitLy. Thle new and very specific nature of this
 
stage's dtivities would require new field activities on the
part of 1ND)E fo37 LhUil; application. 

The fourth stage involves socio-economic 
adjustments to tLhe strict co-)-nefit ranking of the previous 
stage. The purpose of this step is to provide guidelines for 
the incorporation of. availahle information on factors which are 
expected to signific Int:ly infflufunce demand, but whose impacts 
at the I101('nt cannot he di rrctI\ nnitit F - i n mne ntaryary. ' 
This stage also requires field activities of sufficient detailto allou th(. tit i lit-v to modtify the stage thre ... t benefi... 

rsniJrio unrl uard¢, cr -w-initic , l'i,. ; th a ]o rankin 4. or.I. ... J 


downgrade others with a relativoly high position--in the final 
selection of sites for electrification. 

The fifth stage is a final detailed feasibility

study, which is an engineering cost analysis carried out by the
 
utility as a final step in project evaluation and design prior

to implefflent:ation. In this stage, technical people study the
 
nrc~bifi f-m 1 nf i act-n i ti-rnr1,L,. - 4-~ ~ ~ , ~ in ... _Lrt- .... i Iulu dI1U WiLring
into the community. 

b n~~rr-r~- ,~,~ L i .. dii,. LiJ~ili,v~ IiILU) L lLLNUfl- new 
infrastructure and economic questionnaire
 

In light of the development of the DAM
 
methodology, it would seem logical that the new questionnaire


-hat not Uf
be one Only ful i s iIlDE's requirements or reproved
 
information but also can be incorporated into the above
 
outlined DAM. .,TU s, such d instrument would need to
provide th... sk a ± Lumatio~n foL two above that..... le infor:u stage 
the present questionnaire Cges, hut more importantly, the new

iheou Id al1"Iso prodtuice the information required by the 
DAM for the socioeconomic adjustments of stage four. 

The nevQ system (piesentedl in detail in Annex 1) 
should attempt to take into account factors which impinge in 
both a general way on community devlnpmen- and thommunity 

oi-eo csituationwhile soOa -o1ing on ar which 
have a direct or indirect effect in the role of electrification 
in rural communities 

The roposed :ystr is ono wh i
in , a su ...... 
instrument is desiganed to nrovid, infonmiofn used i a ssessn 
point totals. The system is based on a possible 1000 points. 

i- -Once the inforniation rocesse i s b p i to 

"ILV;A&JV_00.LJ L% 
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rank commnunities from high to low based on t-hir poin+ otls
 

The system combines information on cost and demography, 
community infrastructure, economics. rnmmiini-v ornni7io-n, 
and community attitudes and awarenes, thus intenraing both
 
material and social factors in the system.
 

"The system i s qummarize-d hel-Ow,: while 

explanations justifying the inclusion of individual items as
 
well as how the point totals for each item should be determined
 
are found in Annex 1- t-does not include as yet an actual
 

survey instrument. since the system iftslf should be discussed
 
and critiqued before beginning the instrument design.
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Ju.r I SC.mmnryv of pn r , r rsystem~a -

Infrastructure and demography: 350 points
 

Population density: 50 points
.1.1-.. .--... ... 5 0.. 
p o i n t s
 
l.uu±UIL uULV1UU lUL U)'. 50 points

Distance t50 communications medipn 15 points 

Fluency in spoken Spanish: 20 points
 
Water/sewage: 50 points
 

Waste water disposal: 10 points
 
Human waste disposal: 20 points
 
Potable water: 20 points
 

nihesL euucdional level in or near the community: 50 points
 
Percentage of formal housing: 50 Poiiits

Description of Loadsiacuess, to t~dInSpU~t: 50 Points 

Economics: 1-0 points
 

Percentage families dedicated to crafts: SO nnints-

Percentage women dedicated to crafts: 50 points
 
Agricultural projects in the community: 50 points
 

Co9minii-v ornnni7 it-4nn ROO nninf-


Number different non-government orgs in the community: 50 points
 
Organizational viability of government organizations: 50 points

Orri-ini 7 -i nn 1 ir n 1 j4-xr n-~*1 

Community organizational cohesion: 50 points
 
Community attitude toward development activities: 50 points
 
%, uL~.U,, a ~~ i >r u. ~IJ.u U tUULV~ I-U . -.JLD kJUI.L 0L 

Community attitude toward credit and credit insts: 50 points

TOTAL PONT rSooBLE ....Po A COMM.....' 

Tt-3T j#%i If#'% " f #% m ylv~% y r "I#% % # __ Z L
 

l'k) J.UU
 

1A 
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VIII. EVALUATION ARRANGEMENTS
 

The fact that the PER III Project has two independent
 
comoonents means that the cnilec-nn nf h aline ata nd
 
plan for later evaiat-inn must h carried out seprately
followina sect-inns detail te two parts of 1 and
the baseline 

*The
 

evaluation plans.
 
A.Intfr as trucgt uXre_Copm~ £[] n
 
A - - a-U_____
 

PER. T. T. ............. ... t.. be Ca :ri out in]
 

demonstrated through the application of the Demand Assessment 
Model. Thisc7,, tIwIl. clect an rnk / communit first on 

subject to adjustment on the basis of the socioeconomic 
questionnaire. As a result, the finil ranking of communities 
szhouldr 4-)1e~~n- posbl of theh4e) bes eermination 

nr~-rtenl of- ecih coruit - ,--i - uses.-'
 

The ba-se1lne surve will be carie out,~ DLAI-Y w.LI./1 111I 6dlmple** e..LI V :, Utz: k.C1Lil-LtU UUL in aaleod OL 

these communities. The samplincg process should include 10% of 
the communities selected randomly to be statistically valid. 

approximatcly 300 communities selecte d for electrification
 
through the Demand Assessment Model.' Within each conmunity a
 
similar sample percentage should be Laken. Assuming an averane
 
of. 00 users per electriied comunity the baseine will
 
include 300 individuals.
 

Ihde baseline should focus on famly incn from all
 

sources and iluding all persons resident in the homs t-o be
 
eeuutrified, as well as a detaij],d study of hnusehrolr
 
expenses. The final evaluation will be based on the same data
collection instrument but will include questions on productive
 
Use of electricity following electrifi cation!
 

The cost of this baseline studyl shouldi he around 
$28,000. it is difficulf Fo ca clatte cost of r,=nrn-in

the study at EOP, h,,t funds for the evaluation should be-
sufficient for replication ,of the baseline as well as for
 

analysis,
 

B. Pr i vee f Ey _p _nq
 

The productive uses proqram will not use the same sort
 
of baseline as the electrification component. For this
 
compo nresnrs o f elet aicitplyr-prducie
nent toisurve
instrument to Survey present use of electricity for productive
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departments to determi ne what machinery is presently in use.
 

Data collection will U the £Uii bi1.Y of the usPiplementing 
agencies, altougU the survey itself Will probably be 
supervised by an specialized outside person or agency.
 

The instrument will be complemented by the informa-tion 
gathered in the socioeconomic questionnaire that forms part of 
the Demand Assessment Model. This questionnaire should be 
applied to each of the communities at the end of the Project to 
detect changes in the socioeconomic situation, some of w.hich 
will have been brought on by participation in the productive
 
use component. In addition, tho actual amount of electric
 
machinery in use in these communities must be tallied to 
compare with the situation at the beginning of the project.
 

If possible, the evaluation will include data on actual 
electricity consumption gathered hv TNDF. and this informat-inn
will hp compared with ofter COrminities. nperhaps- from other butf 

similar areas of the country, which have electricity but which
 
were not included in the productive use component.
 

The EOP evaluation will require the presence of a field 
t-pnmn ~f-hrrn ieah conmmunity-, for dayr Vi " Iiin nno n IF the 

we~re cr-,rripr niif (t-nty ii- wouldl costi nrnlnl tr nn :-.f-iifi r 

a comparative study of actual consumption in participating and 
non-participating communities. In conclusion, at least $50,000 
revised upward for inflation to EOP should be set aside for 
Project evaluation. 

2676C
 



'T PLMPROCUREMENT ..... 

I. C~OMMODITIES
 

fina.ne ail the imnnr-pa nn.truction
AID grant funds will 

materials arid equipment required for the construction of lines,
 

Likewise,
networks, service drops and internal house wiring. 


all the imported materials and equipment required for
 .....
 i m pr o vem e nts in subt r a n sm -i n in e s . ... . .....
ss ,o ,l . ... .. 


facilities will be financeu d with, AID Grant fun...... ... .......
 

integration of costs for electrical materials and equipment are
 
nu 3 of nex K, Engineering
presented in Exhibits 2 


an,
Analysis. Since the construction of Line, netwo 

than 300 sepaIt it-,,, it is
internal wiring involves more 


not cosirlrrrrl pnrac-iral to give a dctai.ied list of the
 
The lists, however, were used for
commodities to be procured. 


A summary of
the derivation of costs presented in Annex K. 

nn of Annex K. The
-
construction costs is prsete n 


net...wonrk. and. ho hold
construction of primary lines, 

and the estimated cost of imported
installations is $6,131,650 


...... n nd transformation
materials and equipment for SUbtr n 

improvements is $516,799.
 

In addition, AID funds will finance vehicles, tools,
 

instruments and safety equipment for the Construction,
 
Op-rat ons'. Commercial and Rurdl E,,ctrificaton Departments
 

with a total approximate cost of $567,800. A detailed list of
 
the next page.
these commodities is given in 
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Descri tio 
 of ite 
 , ; ... L - .
 
....... - l 
 tjJ t~d 
 Un t 

Heavy Duty Truck - 8T
 
Ho nL Traile 
 16,000 95,000
Pole Trailers 32,000
 

Pick 4WD iTruck V s 25 19,000 95,000

Hot Line Trailer
 

Complete Ui 63,750
A-fameTruk0 

Tools Tuc 3 
 26,850 80,550
Commrcial Department
 
PoleTraier 
 55 lotslots 6,500
Tools o s 9,500 47,50032,500
-( 


lkle, t t n o5 e in, nnn
.. .... 1,.
Safety and Jobh Tr,{n;,,... 1 lUU 12,000 iV
12,000
 

Commercial Department
Pick Trucks 4WD 
 2 16,000 3 0
Motorcyrip - 3 , 0

LU1,500 15,000
 

implementing Unit
 

Total 
 $567,800
 

NOTE:
 

Tools  (hoists, wire grips, ladders, block and
 
tackle, transformer gin, stringing dollies
 

etc .) 
 .. 
 . .
 
Instruments  (testing, measuring, recording 
- voltage,
 

cur nt, kw, DOWnr f£rf-nr, n4 N
 

Safety and Job
 
Tra ininMg - (Hard hai-.cz first aid kits VCR's....... 

sets for regional training, video camera

for job site video recording of
 

.............
andoratio activities for
 
safety and 
job training)
 

)W 
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A detailed schedule of the procurement process for the
commodities described above is provided in the following table:
 

PROCUREMENT PLAN Fni? rnMMnTTT17CZ 

Procure-

Total ment Con- Commo-


Description of Estimated ".1ethod of Initi- tract dities
 
Commodities lost ($) Procurement ated signed delivered 

An% nF mnf-n";nl s I,45, 9Z.Z=0 Tn -n r% 

.. .. ........ i r e c t/89 9/89 2/90
 
and equipment for
 
lines, networks
 
and household
 

installations
 

Computer, Office 40,000 AID Direct 7/89 9/89 2/90
 
and Maintenance
 
z.qu- pmen*t for
 

Pilot INDE Region
al Office
 

Materials and Equip- 516800 A MD Direct . 4/90
9/89 •11ng 

ment for subtrans

miss ion/t ranspor
tation irnprovempnts
 

Vehicles, tools and 567,800 AID Direct 9/89 11/89 4/90
safety equipment
 

In%9 ,VF rnf-tri~Ic 1 01 Q AOI r, ?01' n nhnI 

L.LLOI ~~0 J Z./ .LzF±L U/O0
ani equipment for 
lines, networks and 

JUZAlU'tO±lU LisLcLla

tion
 

30% of materials 1,830,495 AID Direct 3/92 5/92 8/92
 
and equipment for
 
lines, networks and
 

tions
 

hmic~hn~] ;nzf-;i ln 

f-"/ i nn{ 

Lit
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II. SERVICES
 

AID Grant funds,_, will financeandtraining, technicalassistance, cz-i, eavaluiations audits under the 
infrastructure component.- Under the Productive Uses Component 

AID Grant funds will be used to finance community training and
 
technical assistance.
 

A detailed schedule of the procurement process for the
 

services described above is provided in the following table:
 

PRO.REM.EN T PTAN FO SDVISTC 

Procure
'.otal ment Con^
Z L-t 17Vle- of - .L ,%Descriptio of eU o In t i trc 

TA for desian 38,000 AID Direct 9/89 12/89 3/90
 
Standards Pre
paration
 

TA for INDE 22,000 AID Direct 10/89 1/90 4/90
 

Safety Program
 

T"r ;e Au Ttct-J n AAA~ Tncf- orn -ruy 7/RQ 1iflIRq 10/W 
Advisor contract
 

TA for establish- 60,000 AID Direct 9/89 12/89 12/90
 
ment of INDE
 
pilot Decentral
ized Regional Of
fice.
 

10/94
TA for Productive 70,000 PVO Contract 9/89 on-


uses of Electric- going

ity Training 

Management Audit 27,000 AID Direct 10/89 12/89 4/90
 
of INDE Commer
cial Department
 

Baseline study 28,000 AID Direct 7/89 9/89 12/89
 

Mid-term 25,000 AID Direct 10/91 12/91 3/92
 

Final Evaluation 30,000 AID Direct 12/94 2/95 5/95
 

on- 5/95
Three Biannual 90,000 AID Direct 6/91 

going
Audits 


http:PRO.REM.EN

