
CONTRIBUTION OF AID DOCUHENTATZON 
TO THE EVALUATION OF ITS 

RURAL ELECTRIFICATION PROJECTS 

VOLUME I 

Submitted to 

Program Design and Evaluation Division 
Office of Evaluation 

Program and Policy Coordination Bureau 
Agency for International Development 

Under Contract No. AID/afr-c-1380 #16 
and purchase order 

Robert R. Nathan Associates, Inc. 
Consulting Economists 
Washington, D.C. 

September 21, 1979 



VOLUME I. Table of Contents 

INTRODUCTION 

Purpose of Study 
Organization of the Report 

-4 - . 
CONCLUSIONS AND RECOMMENDATIONS' 

Evaluating Projects versus Evaluating 
Project Documents 
Summary 
Recommendations 

EVOLUTION OF THIS PROJECT 

Identifying AID'S Rural Electrification 
Projects 

Available Project Documents 
Selection of Projects for Case Study 
Sources of Documentation Collected 
for Case Study 
Kinds of Project Documents Collected 

METHODOLOGY 

Historical Perspective of Rural Electri- 
fication Project Evaluations withing AID 

Project Decision-Making Process 
Definition of Effectiveness 
Evaluative Approaches 
Conceptual Framework 
Issue Outline for Assessing Rural Elec- 
trification Projects Thoughout Decision- 
Making Process 
Exhibit A - Issues Outline 
Analytical Framework 



CHAPTER I. INTRODUCTION 

Purpose of Study 

The objective of this study, as outlined in the con- 
tract with the Program Design 'and Evaluation Division (PDED) 
of the Office of Evaluation, is Ifto explore existing AID 
documentation holdings for evaluation and program design 
purposes,!' in order Itto develop evidence to demonstrate 
program effectiveness and to identify specific program 
approaches which will lead to desired impacts of Rural 
Electrification (RE) projects . Therefore, the primary 
issue examined in this contract is: To what extent can 
existing documentation contribute to the evaluation of the 
effectiveness of AID s rural electrification projects? 

It was anticipated that with the scope of the RRNA 
analysis based on existing documentation located both in 
Washington and the USAID MissionsI2 the Office of hraluation 
could be in a better position to examine what complementary 
and supplementary approaches (field trips, etc.) would be 
warranted in order to attain the ultimate objective of 
determining rural electrification project effectiveness. 

1. AID Contract No. AID/afr-C-1380, Work Order No. 16, 
D. 1. - - 

2 .  In June 1979 AID issued a purchase order during which 
additional documentation from USAID Missions was requested. 



Organization of the Report 

The full report is divided into two volumes. Volume I 
contains the introduction and purpose.of the study, conclu- 
sions and recommendations, and methodology -- including a 
description of the conceptual and analytical frameworks. 
Volume I1 contains three separate kinds of analysis. Part I 
presents the issues outline which served as a guide for 
evaluating the project documentation. Part I1 represents an 
interproject analysis of each issue as is identified in the 
conceptual framework. For example, persons interested in a 
summary regarding reaching rural poor in these projects 
should look at that particular issue as indicated in Part 
11. Similarly, persons interested in knowing about the 
range of productive versus household use of electricity 
across these projects would examine that section. Issues in 
Part I1 are presented in sequence similar to the conceptual 
framework. 

Part I11 presents summaries of information currently 
available on rural electrification projects in the seven 
countries, and is therefore organized by country. Persons 
interested in projects in a particular country should uti- 
lize this section. 



CHAPTER 11. CONCLUSIONS AND RECOMMENDATIONS 

Evaluating Projec ts  versus Evaluating 
Projec t  Documen.ts - 

The information contained i n  t he  documents co l l ec ted  
f o r  t h e  case study analys is  was no t  adequate t o  make con- 
clusions regarding t h e  ef fec t iveness  of these  r u r a l  e l e c t r i -  
f i c a t i on  p ro jec t s .  F i r s t ,  coverage of t he  i s sues  as  i den t i -  
f i e d  i n  t h e  i s sues  ou t l ine  was th in ;  r a r e l y  was t he r e  even 
mention of pe r t inen t  information i n  more than a few of t he  
20 p ro jec t s .  Second, t he  information which was provided was 
i t s e l f  inadequate. Too of ten  desc r ip t ive  as  opposed t o  
ana ly t i ca l  information was provided. For example, t he  
number of firms o r  population i n  a p ro j ec t  area might be 
provided, bu t  no ind ica t ion  was given a s  t o  t h e  proportion 
which would be l i k e l y  o r  po ten t i a l  consumers. This in fo r -  
mation is  v i t a l  i f  t h e  intended impacts a r e  t o  be assessed. 
For example, many farms might have t h e i r  own generators and 
might not  want t o  switch t o  p ro j ec t  e l e c t r i c i t y .  Also much 
of t he  population might not  be able  t o  a f fo rd  t h e  p r o j e c t  
e l e c t r i c i t y .  Actual usage w i l l  be l e s s  than projected,  and 
f inanc ia l  v i a b i l i t y  of the  sub-borrower may be threatened. 
To reduce cos t s  t he  e l e c t r i c i t y  may never be extended t o  
r u r a l  areas where d i s t r i bu t i on  cos t s  a r e  higher than i n  t he  
urban areas and r u r a l  outreach i s  threatened. 

Third, the re  was a dearth of comprehensive evaluat ions 
o r  impact s tud ies .  Those which d id  e x i s t  covered only a few 
i s sues  o r  impacts and analys is  was incomplete, even f o r  
those subjec ts .  One p r inc ipa l  reason f o r  t h i s  s i t u a t i o n  
appears t o  be t he  absence of a uniform s e t  of guidel ines f o r  
evaluat ing ( a s  well as  planning and designing) these  pro- 
j ec t s .  Hence, t r y ing  t o  make i n t e rp ro j ec t  comparisons is 



difficult, if not impossible, because apples and oranges are 
not comparable. For example, the Checchi evaluation of the 
sub-projects in Bolivia covers principally operations and 
management issues, while the DAI' study of NRECA' in Bolivia 
covers a few impact issues with no mention of how operation- 
al issues are interrelated. Itfs virtually impossible, 
therefore, to make the appropriate connections or fill in 
the gap without first-hand knowledge of the project. Other 
documentation was inadequate in filing such gaps. 

Fourth, the form of the information presented did not 
allow comparisons among projects or countries. For example, 
in some instances project outreach was indicated by the 
number of consuming units ( e . ,  households, commercial 
establishments, etc. ) while in other instances, it was 
indicated by number of persons. Information which would 
permit the use of one definition was not provided. Hence, 
it could not be determined how many people or units were in- 
tended or actually reached among all the projects. 

Although the documentation did not form a basis for 
making conclusions regarding project effectiveness, it has 
been particularly useful in designing a uniform methodology 
for evaluating documents in this study and for undertaking 
future evaluations and other project assessments. 

In the absence of this evaluative type of information, 
RRNAfs task was to evaluate the documentation. That is, 
each project was reviewed according to the RRNA designed 
conceptual framework and corresponding issues outline to the 
extent each issue was addressed. Information which was 
pertinent has been reported and any serious omissions neces- 

sary to make evaluative judgments are noted. 

- 

1. Development Alternatives, Inc. 
2. National Rural Electrification Cooperative Associates. 



Summary 

The principal conclusion 
documentation on 

this study 
rural 

that existing 
projects is not 

adequate to make generalizations regarhing their effective- 
ness. The primary reasons are : 

1. The existing documentation does not cover the 
full range of issues or factors pertinent to 
project effectiveness. 

2 .  The existing documentation does not adequate- 
ly analyze or provide sufficient information 
for analyzing the issues that are covered in 
the documents. 

The documentation itself varies widely in 
scope, form, and content within projects and 
among projects; it is impossible to make 
interproject comparisons for most issues. 

4. Relatively few evaluations or studies measure 
even a few project impacts and there is 
insufficient information on results of pro- 
jects after they were implemented to make 
conclusions regarding these impacts. Part of 
the problem stems from the fact that most of 
these projects preceded the time when an 
emphasis was placed on evaluations within AID 
and the scope of these evaluations has to 
date not been well defined. 

5 .  Of the projects in the seven countries which 
were reviewed, only projects in the Philip- 
pines, Guatemala and Bolivia are likely 
candidates for further evaluative work. The 
other projects have either long since ceased 
or conditions are not suitable for further 
work. Evaluation plans are underway for the 
Philippines, Guatemala and Bolivia. 

6. Given the conclusion in number 5 ,  the great- 
est opportunities for ascertaining the ef - 
fectiveness of rural electrification projects 
lie in currently ongoing and future projects. 



To overcome the problems which now exist with respect 
to the earlier projects the following recommendations are 
made. 

.a- . 

Recommendations 

1. AID should establish uniform aidelines for 
assessing rural electrifications projects 
during each phase of the project decision- 
making process (pre-project through implemen- 
tation). If followed, the appropriate data 
and information collected should serve as an 
adequate base for determining project effec- 
tiveness. A uniform set of guidelines will 
also facilitate comparisons so that more 
generalizable information can be fedback into 
the project planning and design phases. 

2. These guidelines should also serve as a basis 
for determining the scope of the work for the 
evaluation and the methodology for testing 
the full range of project issues or hypo- 
theses. 

To futher the introduction of such guidelines, RRNA, 
during the second phase of this contract, has prepared such 
a scope of work. The scope of work is designed to overcome 
each of the current weaknesses which contributed to our 
failure to make conclusions on rural electrification project 
effectiveness at this time. These guidelines are included 
as part of this volume. 



CHAPTER 111. EVOLUTION OP-THIS PROJECT 

T h i s  study represents  work undertaken through two 
cont rac ts .  Under the  f i r s t  con t rac t ,  RRNA i n i t i a t e d  work i n  
November 1978. In keeping w i t h  t h e  p r o j e c t  purpose, the 
p r inc ipa l  funct ions o r  tasks  t o  be performed were: (1) the 

i d e n t i f i c a t i o n  of AID-f inanced r u r a l  e l e c t r i f i c a t i o n  pro- 
jects; ( 2 )  a search f o r  documentation; ( 3 )  the  s e l e c t i o n  of 
severa l  p ro jec t s  f o r  f u r t h e r  case study analys is ;  and ( 4 )  
the ex t rac t ion  of sets and pa t t e rns  of information which 
would serve a s  a b a s i s  f o r  forming conclusions regarding 
p r o j e c t  e f f i c i ency  and performance, e f fec t iveness  and i m -  
pac ts .  To guide t h e  ex t rac t ion  of information, a conceptual 
framework def in ing  the scope of i s sues  t o  be addressed was 
designed. 

In  accordance with these  functions o r  t a s k s ,  t h e  follow- 
i n g  s t e p s ,  a s  out l ined  below, were i d e n t i f i e d .  

1. I d e n t i f i c a t i o n  of A I D f  s Rural E l e c t r i f i c a t i o n  
Pro j e c t s  

2 .  Search f o r  Documentation 

3.  Se lec t ion  of Pro jec ts  f o r  Case Study Analysis 

4. Design of Conceptual Framework 

5. Conduct of Case Study Analysis ( P r e t e s t )  

A d r a f t  of the  study was submitted t o  A I D  i n  February 
1979. I t  was then d i s t r i b u t e d  among severa l  A I D  o f f i c e s ,  



comments were received, and a second contract was signed 
which authorized RRNA to go further in designing a uniform 
set of guidelines and indicators for project assessments, 
including evaluations, throughout ..the project decision- 
making phase. This report represents a synthesis of work 
undertaken in both contracts. 

Identifying AIDts Rural Electrification Projects 

Pro j ect documents in the automated Development In- 
formation System (DIS) , originally intended to be the prin- 
cipal source, are limited to projects active in 1974 and 
later, and their documentation is, by DISfs own estimation, 
incomplete. Only 17 rural electrification projects were 
identified in DIS. A wider search using alternative 
sources, i.e., other automated AID files (PBAR, PAIS, Status 
of Loan Agreements Reports, Bureau files, etc.), revealed 
additional loans bringing the total to 49. 

A list of 166 more loans for power, transmission, 
irrigation and integrated rural development was also com- 
piled, but lack of information in existing AID sources 
precluded our identifying those with a possible rural elec- 
trification component. 

Thus, the 49 loans may understate the actual number of 
.I 

rural electrification loansL but there is no way of docu- 
menting the real total without going through the time con- 
suming exercise of retrieving retired files of the remaining 
166 loans and checking available information. Monies for 
this kind of search were not provided in this contract. 

1. Defined as projects so named as well as other projects 
with a rural electricication component. 



Furthermore, the 49 loans do not include planned projects, 
nor are grants represented. AID has financed special, 
feasibility and other studies which are not accounted for 

1 among the 49, nor have special NRECA projects which are 
subsumed under any of the 49 loans been included. 

Available Project Documents 

Because not only the identification of projects but 
also documentation available in DIS was incomplete, we 
proceeded to search for additional documents through other 
sources ( e .  Development Information Center, Central 
Engineering Library and files of retired engineers, Regional 
Development Project Files, Regional Evaluation Offices, 
Regional Development Resources Files and NRECA Files). 
Identified documents were presented in RRNAts interim report 
submitted to AID in November, 1978. 

Selection of Projects for Case Study 

Based on the above review, nine countries were selected 
in which AID had financed rural electrification projects and 
for which there appeared to be enough information to conduct 
case studies. A minimally acceptable information base was 
defined as having at least one document in each of three 
project phases (project need assessment, project design and 
feasibility, and project implementation). From this list, 
PDED, by letter, instructed RRNA to proceed with the 
analysis of seven countries -- Bolivia, ~olombia, Costa 
Rica, Nicaragua, Philippines, Thailand and Morocco. How- 
ever, the key evaluation for Morocco was not available, and 
the documentation on Thailand did not provide an adequate 

1. National Rural Electrification Cooperative Associa- 
tion. 



base for analysis; thus both countries were eliminated. 
Ecuador and Guatemala were subsequently added in their 
place. Thus, the case study phase covers seven countries 
containing - 20 AID loans or grants with, distribution of rural 
electrification projects by country as follows : 

Country Loan or Grant 
Effective 

Date 

Bolivia Santa Cruz Electric 
Power 1966 

Rural Electrification 
Phases I and I1 1974 

Colombia Rural Electrification 
Cooperative 1964 

American Institutes of 
Research Grant 1965 

Costa Rica Rural Electrification 1964 

Ecuador Rural Electrification 
Cooperative 1964 

Santa Elena Electric 
Power 1964 

Rural Electrification 1972 

Guatemala 

Nicaragua 

Rural Electrification 
Rural Electrification I1 

Rural Electrification 
Cooperative 

Rural Electrification 
Cooperative I1 

Rural Electrification 
Cooperative I11 

Philippines Victorias Rural Electric 
Coop (VRESCO) 

Misamis Oriental Rural 
Electric Coop (MORESCO) 

Rural Electrification 
Rural Electrification I1 
Rural Electrification I11 
Rural Electrification IV 
Rural Electrification V 



These loans are valued at $160 million or about 30 
percent of AID1s estimated expenditure ($500 million) on 
rural electrification to date. Because the universe of 
rural electrification projects has,.not adequately been 
defined, however, these loans are not necessarily a repre- 
sentaative sample of all of AID1s rural electrification 
projects. These projects were selected strictly on the 
basis of existing documentation, not on how representative 
they might be. These projects span the full life of AID 
rural electrification financing -- 1963 to 1978 --although 
the more recent projects are not proportionately represented 
since many are too recent to have been evaluated. The 1978 
Guatemalan project was selected for this case study review 
in the hope that it might contain information on the earlier 
loan. In fact, countries with more than one loan were 
preferentially incorporated so that the evolution of AID- 
financing of rural electrification projects in each country 
could also be ascertained. 

Sources of Documentation Collected 
for Case Study 

Most documents for the case study were assembled from 
the following sources: 

1. Development Information System - DIS 

2. Development Information Center 
(previously AID Reference 
Center ) - ARC 

3. Central Engineering Library - CE/L 

4.  Central Engineering - Files of 
Retired Engineers - CE/F 



5. A I D  Regional Development P ro jec t  
F i l e s  - - /Dp - 

6 .  A I D  Regional Evaluation Offices  - /E 

7 .  A I D  Regional Development .'--. 

Resource F i l e  - /DR 
8. NRECA F i l e s  - NRECA 

9. A I D  Ret i red F i l e s  - RF 

1 0 .  AID Auditor General Offices - AGO 

11. USAID Mission of Each Country - USAID 

In addi t ion ,  w e  benef i ted  from conversations w i t h  many 
persons within A I D  and i n  o the r  organizat ions which have 
been engaged i n  research on t h i s  top ic .  We consider our 
research t o  be much broader than o r i g i n a l l y  planned i n  the 
con t rac t .  In  a follow-up con t rac t  t o  t h e  first, we extended 
our reques t  f o r  documents t o  USAID missions i n  each of t h e  
countries. '  We received severa l  new documents - one which 
w e  had s p e c i f i c a l l y  requested from t h e  Bolivian USAID, two 
l e t t e r s  on the  Guatemala p ro jec t ,  two s t u d i e s  f o r  the Phi l ip-  
p ines ,  and one NRECA evaluat ion f o r  Costa Rica, and monthly 
progress r epor t s  f o r  Colombia. AID/Washington a l s o  sub- 
mit ted updated information on the 1974 Bolivian loan. 

Kinds of P r o j e c t  Documents Collected 

I t  was o r i g i n a l l y  intended t h a t  "evaluations" would 
serve  a s  the  p r inc ipa l  kind of documentation se lec ted .  
However, t h e  term was broadened t o  l tevaluat ivel l  because 
information on previous p r o j e c t s  a f t e r  implementation could 
o f t e n  be found i n  C A P ~ S , ~  p r o j e c t  papers,  e t c .  In  addi t ion ,  

1. Due t o  turmoil  i n  Nicaragua no such reques t  was made 
t o  USAID t h e r e .  

2 .  Capi ta l  Assistance Papers. 



information which impinges on project effectiveness is 
contained in documents throughout the project decision- 
making process - both prior to and after implementation. It 
was thus decided that a full set of-.documents - from pre- 
project surveys through to post project evaluations would be 
collected. Over 150 such documents for the 20 rural elec- 
trification loans and grants were, therefore, collected and 
reviewed and serve as the basis for the analysis undertaken 
in this report. 



CHAPTER IV. METHODOLOGY 

H i s t o r i c a l  Perspect ive of Rural E l e c t r i f i c a t i o n  
P r o j e c t  Evaluations Within A I D  

The concept and r o l e  of evaluat ions within AID have 
changed over the period i n  which r u r a l  e l e c t r i f i c a t i o n  
p r o j e c t s  have been designed and implemented. 

In  t h e  e a r l y  1960fs ,  i n f r a s t r u c t u r e  was a  major focus 
of economic development within AID and t h e  general  i n t e r -  
na t iona l  development community. Power p r o j e c t s  were viewed 
as  v i t a l  t o  the establishment of adequate power capaci ty  and 
hence r u r a l  e l e c t r i f i c a t i o n ,  which focused more on trans- 
mission and d i s t r i b u t i o n  f a c i l i t i e s  , seemed premature i n  
many count r ies  u n t i l  adequate generat ion capaci ty  was i n  

1 place.  

Consistent with this emphasis, r u r a l  e l e c t r i f i c a t i o n  
p r o j e c t s  within A I D  i n  t h e  e a r l y  1960s were viewed as  p r i -  
marily c a p i t a l  p ro jec t s .  Their  design and f e a s i b i l i t y  were 
determined p r i n c i p a l l y  by engineers.  In  f a c t ,  most such 
p r o j e c t s  were developed within a  Central  Engineering Office 

of A I D .  The p r o j e c t  paper was e n t i t l e d  Capi ta l  Assistance 
Paper. Thus, c r i t e r i a  f o r  p r o j e c t  approval and evalua t ion  
o f t e n  r e f l e c t e d  the  same kind of focus and i n t e n t .  Engineer- 
i n g  design and pro jec ted  f i n a n c i a l  v i a b i l i t y  of borrowers 
were primary concerns f o r  g e t t i n g  p ro jec t s  approved. Hence 
economic c o s t b e n e f i t  ana lys i s  was r a r e l y  undertaken which 
would have required a  more p rec i se  assessment of broader 

1. In  c o n t r a s t ,  the National Rural E l e c t r i f i c a t i o n  Co- 
operat ive Association (MIECA) bel ieved i n  promoting the idea  
of extending e l e c t r i f i c a t i o n  t o  I1rurall1 r e c i p i e n t s ,  p a r t i -  
c u l a r l y  households, based on the success of such e f f o r t s  i n  
the  United S t a t e s  more than 50 years  before.  



s o c i a l  and economic p ro j ec t  cont r ibutors .  Evaluating a 
r u r a l  e l e c t r i f i c a t i o n  p ro j ec t  was viewed i n  terms of whether 
t h e  i n f r a s t ruc tu r e  was b u i l t ,  t h e  construct ion was completed 
as  scheduled and whether funds were d isbursed  appropriately 
and hence was more an aud i t  than socioeconomic assessment. 

Thus, coverage of o ther  p ro j ec t  i ssues  was minimal 
throughout the  p ro j ec t  decision-making phase. P ro jec t s  were 
approved i f  it was f e l t  t h a t  -they were I1a good th ing ,  but  
no formal c r i t e r i a  o r  guidel ines exis ted  f o r  def in ing  this 

more prec ise ly .  Certain s t a t u to ry  c r i t e r i a  were t o  be met 
according t o  the  Foreign Assistance Act of 1961, bu t  this 
did  no t  contain adequate c r i t e r i a  f o r  assessing f e a s i b i l i t y  
o r  evaluat ing a p ro jec t .  For example, the  Act required t h a t  
some account be taken of the  "manner i n  which t he  loan w i l l  

promote t he  coun t ry l s  economic development and cont r ibute  t o  
t he  welfare of i ts  people.lll Capital  Assistance Paper 
therefore  included unsubstantiated statements regarding 
l i k e l y  consumers (households, commercial and i n d u s t r i a l  
en te rp r i ses ,  governments and farms) and t h e i r  range of uses. 
I t  was assumed t h a t  i f  the  e l e c t r i c i t y  were ava i l ab le  it 
would be u t i l i z e d  by each of these groups i n  such a way as  
t o  promote the  welfare of 'Ithe people." 

In  the  p ro j ec t  implementation evaluat ive documents it 
was perhaps noted t h a t  a c e r t a i n  number of household con- 
nect ions had been made and perhaps t h i s  was compared t o  
intended f igures  as  given i n  the  pre-project documents. The 
f inanc ia l  v i a b i l i t y  of the  borrowers and sub-borrowers was 
a l so  mentioned. Beyond t h i s ,  the re  was no discussion of 

1. Section 251(a) ,  Foreign Assistance Act, 1961. 



ac tua l  economic and soc i a l  cont r ibut ions  of p ro jec t s  t o  
r ec ip ien t s  o r  l oca l  communities. I n  many ins tances  t he  
goals  s e t  out  i n  t h e  CAP'S were merely r e s t a t ed  a s  having 
occurred (without documentation) i n  the. l a t e r  documents. 

The above described s i t u a t i o n  was no t  unique with 
respect  t o  r u r a l  e l e c t r i f i c a t i o n  p ro jec t s  . The concept of  
' fevaluationtl  had no t  been c l e a r l y  defined and hence t he r e  
was l i t t l e  consensus regarding i t s  increas ingly  more f re-  
quent use. T h i s  problem ex i s t ed  no t  j u s t  within A I D  bu t  
w i t h  r e spec t  t o  most Federal government programs. 

Thus, even t o  da te ,  t he r e  i s  an overabundance of de- 
f i n i t i o n s  and f a r  too l i t t l e  consensus on what a c tua l l y  
cons t i t u t e s  an evaluat ion.  Some persons use t he  term i n  
reference t o  pre-project  cos t -benef i t  analys is .  During a 
p ro j ec t ,  o r  a f t e r  it i s  implemented, t he  term may r e f e r  t o  a 
range of p ro j ec t  reviews -- from short-run s tud ies  ( severa l  
weeks) gauging overa l l  p ro j ec t  progress o r  only one aspect  
of a p ro j ec t  (i. e . ,  an a u d i t )  bu t  without r e s o r t  t o  sophi- 
s t i c a t e d  research, methods t o  long-run impact measurement 
s tud ies  o r  program effec t iveness  s tud ies  u t i l i z i n g  econo- 
metr ic  o r  survey and s t a t i s t i c a l  techniques. Defining the  
term, the re fo re ,  i s  c r i t i c a l  t o  determining t he  scope of 
review and t he  des i red  r e s u l t s .  

The evolut ion of t he  evaluat ion of r u r a l  e l e c t r i f i c a -  
t i o n  p ro jec t s  within A I D  is cons i s t en t  with t h i s  dilemma. 
P r i o r  t o  1970 the re  were few i f  any p ro j ec t  evaluat ions 
using t he  broader de f i n i t i on  t o  include t he  assessment of 
soc i a l  and economic f ac to r s  and impacts. Most information 
on p ro j ec t  performance ( a s  opposed t o  p ro j ec t  impacts) was 
contained i n  CAP I s  f o r  subsequent p ro j ec t s  o r  aud i t s .  I n  a 



few instances special studies were undertaken by AID con- 
tractors, to include university sociologists, who were 
interested in profiling project recipients (age, income, 

level of living, education, etc.) but more of this kind of 
information was collected prior to initiation of the project 
than during or after project implementation. Where baseline 
data were collected no follow-up studies were undertaken to 
assess the extent to which the project had changed the lives 
of the intended recipients or the extent to which intended 
goals and purposes had been achieved. The first project 
evaluation found among the 150 documents we collected for 
these 20 projects was one undertaken in 1970 for the first 
two loans in Ecuador. 

The specification of goals and purposes in the project 
design documents reflects how the concept and scope of 
pro] ect evaluation evolved. Through 1966 purpose and goal 
statements stressed two principal functions -- the expansion 
and construction of electrical systems and facilities and 
the use of the electricity for agricultural, residential, 

commercial and industrial purposes. Between 1966 and 1976 
there was no longer any mention of the construction function 
but a continued emphasis on electricity use. In addition,. 
there was a pronounced emphasis on improving welfare and 
standard of living, especially in the rural areas, the 
provision of reliable electricity at reasonable rates on a 
continual basis, . institution building both in terms of 
sub-borrowers and borrowers. Mention of rural poor, how- 
ever, did not appear until the 1977 loan in the ~hilippines, 
reflecting a further delineation of the intended target 
group. 

This later change in direction was stimulated by the 
Congressional mandate of 1973, which required AID programs 



t o  attempt t o  reach the  "poor majorityt1 a s  defined by cer- 
t a i n  ttbenchmarktl c r i t e r i a  (pe r  c a p i t a  income, hea l th ,  n u t r i -  
t i o n  s t a t u s ) .  

How Rural E l e c t r i f i c a t i o n  
Pro jec t s  a r e  Viewed Today 

Within the Washington bureaus d i f ferences  i n  a t t i t u d e s  
towards e l e c t r i f i c a t i o n  p r o j e c t s  a r e  apparent. Rural e lec-  
t r i f i c a t i o n  p r o j e c t s  a r e  now i d e n t i f i e d  i n  USAID missions 
and their design and f e a s i b i l i t y  f e a s i b i l i t y  assessed within 
A I D  bureaus i n  r e l evan t  geographic regions.  In  t h e  Lat in 
American bureau, f o r  example, there has been a t r end  away 
from e l e c t r i f i c a t i o n  p ro jec t s  p e r  set whereas i n  t h e  1960s 
most r u r a l  e l e c t r i f i c a t i o n  p ro jec t s  were loca ted  i n  this 

region. A broader development and energy focus has been 
adopted emphasizing the need t o  develop coherent i n s t i t u -  
t i o n s  a s  the b a s i s  of mult i - facet  AID tfpackages,tl aimed 
again a t  improving t h e  s tandard of r u r a l  l i f e .  Rural e lec-  
t r i f i c a t i o n  i s  viewed as  merely one element i n  such an 
approach. New p ro jec t s  tend t o  involve experimental, o r  
p i l o t  programs, which can then be expanded with t h e  help of 
o the r  agencies such a s  Inter-American Development Bank o r  
World Bank. I n t e r e s t  i n  r u r a l  energy which incorporates  a 
considerat ion of a l t e r n a t i v e  energy sources including elec- 
t r i c i t y  has been s t imulated by world o i l  p r i c e  increases .  

I n  c o n t r a s t ,  r u r a l  e l e c t r i f i c a t i o n  within t h e  Asia 
bureau i s  becoming increas ingly  more important a f t e r  a long 
lapse  s ince  p r o j e c t s  undertaken i n  the mid 1960s. The one 
exception i s  the Phi l ippines  whose Itapparent success lt  i s  
responsible  f o r  the renewed i n t e r e s t  i n  t h e  Asian bureau. 
P ro jec t s  a r e  an t i c ipa ted  i n  India ,  and recen t  programs have 
been i n i t i a t e d  i n  Indonesia, Bangladesh, and Pakistan.  



There is also a slight trend towards funding alternative 
energy sources that can be utilized with relatively low-cost 

1 loans. 

.a- . 
Not much activity has occurred in Africa. Feasibility 

studies are underway regarding electrification in the 
Senegal valley and around the Niger river. Political con- 
straints and a lack of emphasis upon the goal of rural 
electrification may be factors underlying this relatively 
limited development. 

Project Decision-Making Process 

There are three principal phases through which projects 
pass until completion. Phase I is the pre-project need 
assessment. The key issues addressed are the extent to 
which there is a need for rural electrification in general 
and for such projects in a particular country. This phase 
corresponds to the work undertaken for project identifi- 
cation. In Phase 11 the project is designed and its feasi- 
bility determined; this culminates in a Capital Assistance 
Paper (CAP) or Project Paper (PP) approved by AID. Issues 
and analyses in Phase I1 relate to specific sites or 
settings. Phase I11 begins with the implementation of the 
project and culminates when the loan is fully disbursed. 
However, the project is likely to continue operating 
especially if it has been successful, well after disburse- 
ment. The need to analyze information through the three 
phases is derived from the concept of project effectiveness 
itself. 

1. Guatemala, revised project paper, (June 12, 1978), 
p . 8 .  



Defin i t ion  of Effect iveness  

The term l leffect ivenessl t  i n  and of i t s e l f  i s  meaning- 
l e s s .  To say something is  e f f e c t i u e  says nothing unless  
t h e r e  is  a f u r t h e r  d e f i n i t i o n  of Itin ' terms of what." The 
Itwhatl1 can take  on a wide v a r i e t y  of d e f i n i t i o n s :  it can 
mean "reaching the r u r a l  poor,I1 Itproviding r e l i a b l e  s e r -  
v i c e ,  I t  n l i g h t i n g  homes, It Itproviding employment, It "being 
f i n a n c i a l l y  v iab le  and so on. I t  is thus necessary t o  
determine the  scope of e f f e c t s  ( o r  impacts) upon which a 
p r o j e c t  can be evaluated.  For t h i s ,  a conceptual framework 
i s  required.  A project- can be simultaneously e f f e c t i v e  i n  
some of these  and n o t  i n  o thers .  Whether a p r o j e c t  is  
determined t o  be e f f e c t i v e  on an overa l l  b a s i s  depends on 
how one ranks each e f f e c t  and t h e r e  is  no general ized con- 
census on r e l a t i v e  pos i t ions  of one e f f e c t  versus another i n  
t h e  rank. 

Evaluative Approaches 

In  the  academic l i t e r a t u r e ,  two p r inc ipa l  approaches t o  
evaluat ions a r e  recommended - systems and goal attainment.  
Goal attainment approaches involve evaluat ing a p r o j e c t  i n  
terms of t h a t  which i s  intended. However, t h e r e  a r e  o f t en  
r e s u l t s  ( p o s i t i v e  and negat ive)  which were not  intended and 
these  may be ignored even though they may provide usefu l  
information f o r  p r o j e c t  design and planning purposes. Some 
goals  a r e  unat ta inable  through the  simple in t roduct ion  of a 
p ro jec t .  

I n  c o n t r a s t ,  a systems approach covers t h e  range of 
e f f e c t s  o r  impacts and t h e i r  determining f a c t o r s  which stem 
from the  inherent  na ture  of t h e  p r o j e c t  and i ts  i n t e r -  
r e l a t ionsh ip  with i t s  s e t t i n g  o r  environment. This format 
serves  as  the b a s i s  f o r  our analys is .  



Conceptual Framework 

The structure of the conceptual framework was presented 
in the interim report for this contract but for readers who 
did not review this document, it is briefly described 
herein. .a-. 

The rural electrification project itself is decomposed 
into three components - policy-making; operations and manage- 
ment; and effectiveness. These components are interrelated 
in that policy and operations aspects impinge or facilitate 
effectiveness while the latter feeds back into the policy 
and operations components. It is important to understand to 
what extent policy issues affect the effectiveness of a 
program as opposed to operational issues or of local con- 
ditions in which the program operates. These will surely 
vary from one program to another and from one country to 
another. 

The three components are linked by project elements - 
goals, purposes, inputs, outputs (electricity) and reci- 
pients and these elements are tied together by three 
processes - program design and planning, implementation; and 
impacts. The implementation process i s  analyzed in terms of 
the relevant range of functions which are to be carried out, 
e l  cost and budgeting, management and administration, 
hiring of personnel and contractors, training, maintenance 
and repair, etc. The following chart summarized these 
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Range of Project 
Effectiveness Impacts 

The range of project effects can be described in one 
*- . 

word, impacts. For rural electrification projects, the 
following kinds of impacts can be identified. 

Outreach. 

Proportion of population in an area 
rural versus urban 
poor versus non-poor 
residential versus productive 
previously electrified versus previously non- 
electrified 

intended versus actual 
cooperative member versus consumer 

The above list can be expanded further by combining two 
or more categories as follows "To what extent does a project 
reach rural poor versus rural non-poor?I1 

Range and Types of Uses 

a. public usage 
b . household usage 
c. productive usage 

a. to consumers 
b. vis-a-vis consumers income (affordability) 
c. subsidization among consumers 
d. energy losses 



Financial Viability. 
Employment. 
Other Impacts. 

health 
education 
environment 
security 
communications 
infrastructure 
migration 
community and local participation 
family planning 
substitutibility with other fuels and other 
fuel supply 

institution building 

Determinants of Project 
Effectiveness 

These impacts are determined by five major factors 
which stem from the inherent nature of the project and its 
setting. They are: 

P r o j e c t  
Phase 

Pre- 
p r o j e c t  need 
assessment 

P r o j e c t  
des ign  
f e a s i b i l i t y  
p r o j e c t  
Implementa- 
t i o n  

Determinants of P r o j e c t  E f f ec t i venes s  

1. socioeconomic c h a r a c t e r i s t i c s  of 
a p r o j e c t  a r ea  

2. r e l a t e d  economic development and 
energy p o l i c i e s  and p r i o r i t i e s  

3. in tended p r o j e c t  des ign  and 
s t r u c t u r e  

4. a c t u a l  program p o l i c i e s ,  goa l s  
and purposes 

5. a c t u a l  p r o j e c t  ope ra t i ons  and 
management f unc t i ons .  

Endogenous 
o r  

Exogenous 

Exogenous 

Exogenous 

Endogenous 

Endogenous 

Endogenous 



These f ac to r s  correspond t o  t he  t h r ee  phases of t he  
p ro j ec t  decision-making process.  These f ac to r s  can a l so  be 
d i f f e r en t i a t ed  as  exogenous fac to r s  (non-program) o r  en- 
dogenous (intra-program f a c t o r s ) .  .4- . 

For i l l u s t r a t i v e  purposes, an example of  each f ac to r  i s  
provided t o  i nd i ca t e  how it may impinge on p ro j ec t  e f fec t ive -  
ness.  Assume the p a r t i c u l a r  impact t o  be analyzed i s  
"reaching the  r u r a l  poor.lt Charac te r i s t i c s  of the  socio- 
economic s e t t i n g  l i k e l y  t o  a f f e c t  reaching the r u r a l  poor 
a r e  the s i z e  of the  r u r a l  and urban population; their in-  
come; proportion of consumer budgets devoted t o  energy 
expenditures; a v a i l a b i l i t y  and r e l a t i v e  p r i c e s  of o ther  
energy sources; t h e  population dens i ty  which w i l l  a f f e c t  
co s t  of d i s t r i bu t i on ,  the  number of people served and cos t s  
pe r  consumer; the  range of possible  uses f o r  e l e c t r i c i t y  i n  
homes and i n  productive en te rp r i ses ;  number and type of 
r e l a t ed  programs and p ro jec t s ,  etc. 

Under development po l i c i e s  and p r i o r i t i e s  on a 
na t iona l ,  regional  o r  l oca l  l e v e l ,  commitment t o  r u r a l  
e l e c t r i f i c a t i o n  w i l l  a f f e c t  the  l e v e l  and kind of resources 
ava i l ab le  f o r  a p ro jec t ;  and the  a t t r a c t i o n  of o the r  re- 
sources w i l l  a t t r a c t  productive en te rp r i ses  and o f f e r  employ- 

ment prospects f o r  the r u r a l  poor. For p ro j ec t  design and 
f e a s i b i l i t y  a r u r a l  e l e c t r i f i c a t i o n  p ro j ec t  may be designed 
i n  terms of an urban-located, cent ra l -gr id  system which has 
the capaci ty and i n f r a s t ruc tu r e  t o  reach r u r a l  areas bu t  
only a t  cos t s  which the r u r a l  poor cannot a f ford  and which 
urban consumers a r e  unwill ing t o  subsidize.  Therefore, 
reaching the r u r a l  poor might no t  be f i nanc i a l l y  v iab le  and 
a d i f f e r e n t l y  designed p ro j ec t  may be more f ea s ib l e .  For 

p ro j ec t  p o l i c i e s ,  the  implementing agency may promote a 



nat ional ,  urban-oriented, central-grid system. Despite 
AID'S des i re  t o  reach r u r a l  poor, t he  nat ional  goal o r  
purpose may predominate. Under operations and management, 
unless the  in f ras t ruc tu re  is  b u i l t ,  agersonnel a r e  adequate 
o r  supplementary t r a in ing  i s  provided t o  maintain and repa i r  
systems then the  r u r a l  poor may not  be reached. 

A s e t  of these i ssues  can be i den t i f i ed  f o r  each of the  
re levant  impacts. The signif icance of each f ac to r  may, 
however, vary with each type of impact. 

The proposed approach lends i t s e l f  both t o  quan t i t a t ive  
and qua l i t a t i ve  analysis .  The above fac to rs  can be ex- 
pressed funct ional ly as  follows: 

Y = F(X1l X2' Xj .  X4' X5)  
where Y = pro jec t  effect iveness i n  terms of a range of 

impacts 

X1 = ~ ~ c i o e c o n o m i c  cha rac t e r i s t i c s  
X2 = r e l a t ed  economic development and energy po l i c i e s  

and p r i o r i t i e s  

Xg = intended p ro jec t  design and s t ruc tu re  
X4 = actual  program po l ic ies ,  goals and purposes 
X5 = actual  program operations and management 

a c t i v i t i e s  

Factors not  d i r e c t l y  quant i f iable  can be spec i f i ed  
through the  use of dummy var iables .  Other data  can be 
col lec ted ,  and the  appropriate equations can be estimated 
using multiple regression analysis .  

In t he  absence of an adequate data  base a t  t h i s  s tage ,  
most analysis  i n  t h i s  study was undertaken i n  qua l i t a t i ve  
terms. That i s ,  a set of i ssues  associated with each f ac to r  - 



has been identified and the existing documentation is re- 
viewed and conclusions are reported. 

Issues Outline for Assessing Rural Electrification 
Projects Throughout Decision-Making Process 

The following outline specifies the full range of 
issues and analyses which should be undertaken as part of 
each phase in the project decision-making process. It is 
designed to encourage more analytical -- as opposed to 
merely descriptive -- assessments. If utilized appropri- 
ately, it also makes a vital contribution to project evalu- 
ation. That is, the information and data collected in the 
pre-project phases and the analysis of each issue should 
provide an adequate set of baseline information for future 
project evaluation. The format is thus economical. The 
likelihood of having to repeat the expensive task of collec- 
ting such information, designing expensive systems, etc. is 
eliminated since the information is already collected to 
senre not only evaluation but other project purposes - 
planning and design. It also acknowledges the close inter- 
relationship between evaluation and the other phases of the 
project decision-making process and fosters the needed kind 
of feedback into the earlier stages - project planning and 
design. Approval of projects can be made on a much sounder 
base which ultimately should improve project effectiveness. 

The organization of the issues outline is premised on 
the logical sequence of six analytical steps: 

1. Review or survey current status and potential for 
RE 

2. Given (l), determine need for RE in the country 



3 .  I f  a need f o r  RE is establ ished,  determine need 
f o r  AID-financed RE p ro jec t  i n  a l t e rna t e  s e t t i ngs  

4. I f  an appropriate s e t t i n g  is iden t i f i ed ,  determine 
design of RE projec t  and i ts  ..- - . f e a s i b i l i t y  

5. I f  p ro jec t  is feas ib le  and is approved, implement 
pro j  e c t  

6. During implementation evaluate p ro jec t  . 
Exhibit  A - Issues Outline 



EXHIBIT A. 

Issues Outline 

Issues as I'hrased for: Issues as Phrased for Review of Documentation 

I. Pre-Project tleed Assessment 

A. what is the current and projected status of rural electri- 
f ication (RE) in the country. 

1. To what extent are national economic development and 
energy plans and goals compatible with RE and to what 
extent is RE a priority among energy goals. 

2. What is the current status of RE in this country and 
what lessons have been learned. 

3. To what extent are there constraints and opportunities 
for RE in this country. 

4. To what extent is cooperative development fostered in 
this country. 

8. To what extent is there a need for Rural Electrification 

1. What are alternative energy sources, i-e., electricity, 
of solar, gas, and kerosene, etc. and to what extent is 
each : 

Available for use among regions and 
sectors (rural vs urban). 

Costly in proportion to incomes of 
consumers by type of consumer. 

Utilized efficiently in production 
and distribution. 

Serving diverse uses and purposes. 

To what extent was current and projected status of rural electrifi- 
fication assessed in the country? 

To what extent was compatibility of RE with national economic de- 
development and energy plans and goals assessed and priority did RE 
have among these goals? 

To what extent was the current status and previous experiences 
with RE assessed? 

To what extent were constraints and opportunities for RE assessed? 

To vhat.extent was the cooperative movement assessed? 

To what extent was a need for RE assessed? 

To what extent were alternative energy sources assessed f+ each 
of these items? 

Costly in terms of financial viability 
of operating enterprise. 

Id 
0) 
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Issues as I-l~rased for: Issues as Phrased for Review of Documentation 

2. Wh.~t are the opportunity costs of investing in RE 
vcr:ius investing in other energy activities. 

3. To what extent is there a need for RE as an input 
into other development programs and projects. 

To what extent were opportunity costs of alternative investments assessed? 

To what extent was RE assessed as an input into other development program 
and projects? 

C. To what extent is there a need for a Rural Electrification To what extent was a need for RE project assessed? 
Project? 

1. What socio-economic characteristics are or non- 
sup['ortive of a RE project? 

Geographic distribution of population. 

Income characteristics. 

Production and employment. 

Physical infrastructure. 

Local ccuununi ty support. 

Existence of related development programs and 
systems. 

Institutional and technical capability to 
implement and manage the project. 

Availability of adequate financial resources. 

Special constraints to developing a RE 
project . 
Substitutability with other energy sources 
and supplies. 

2. What resources are required to maximize use of 
electricity and to what extent are these resources 
pre:;ent? 

To what extent were each of the socio-economic characteristics assessed? 

To what extent was the existence and availability of the resources 
required to maximize use of electricity adequately determined and 
assessed? 

(Continued) -- 
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Issues  a s  Pl~rascd for :  I s sues  a s  Phrased f o r  Review of Documentation 

3. To what ex ten t  a r e  exper iences  of o the r  coun t r i e s  wi th  To what e x t e n t  were o the r  country expcrienccs which were r e l evan t  t o  
RL' r c l cvan t  t o  t h i s  country  and t h i s  project?  HE in  t h i s  country assessed? 

11. Pro jec t  Design and F e a s i b i l i t y  Appraisa l  (Intecded) 

A .  What should be the  s t r u c t u r a l  des ign of t h e  p ro jec t .  To what e x t e n t  was t h e  s t r u c t u r a l  des ign of the  p ro jec t  assessed? 

1. Determine and analyze p r o j e c t  goa l s  and purposes 
and cotnpata'hi'lity among t h e  p a r t i c i p a t i n g  agencies.  

2. Determine and analyze t h e  a v a i l a b i l i t y  o f  l o c a l  
and fore ign inpu t s  and propor t ion of each t o  be 
provided by each p a r t i c i p a t i n g  agency. To what 
e x t e n t  can l o c a l  linkages be fos tered? 

3. D i f f e r e n t i a t e  and analyze t a r g e t  g r o u p  by type: 
(1) l oca t ion  ( 2 )  income s t a t u s  ( 3 )  cur ren t  e l e c t r i f i -  
c a t i o n  s t a t u s  ( 4 )  comsumption v s  productive use 6 ) 
p o l i t i c a l  s t a t u s .  (6) access  t o  in f r a s t ruc tu re ,  heal th  
and education. 

4. D i f f e r e n t i a t e  and analyze range of consumption and 
productive uses t o  which e l e c t r i c i t y  is t o  be put  by 
e a c l ~  type of consumer. 

5. Specify and analyze range of impacts intended t o  be 
achieved. 

8. What should b e  engineering design, capaci ty  and e l e c t r i c i t y  
ou tpu t  t o  s a t i s f y  above determined demand purposes? 

1. Specify a l t e r n a t i v e  engineering des igns  and analyze 
i n  terms of each energy source :  

Generation, transmission and d i s t r i b u t i o n  
c o s t s  t o  t a r g e t  groups. 

Consumer c o s t s  by category and r e l a t i o n  t o  
c u r r e n t  and a l t e r n a t e  r a t e  s t r u c t u r e s .  

To what e x t e n t  were p r o j e c t  goa l s ,  purposes and compatabi l i t ies  among 
p a r t i c i p a t i n g  agencies determined and analyzed? 

To what ex ten t  was t h e  a v a i l a b i l i t y  and proportion of resource inpu t s  
provided by l o c a l  and fore ign agencies  adequately determined and 
and analyzed; and t o  what e x t e n t  were l o c a l  l inkages t o  be fos t e red  and 
analyzed? 

To what e x t e n t  was the  p ro jec t  t a r g e t  group assessed and d i f f e r e n t i -  
a t ed  by each types? 

To what ex ten t  was t h e  range of e l e c t r i c a l  consumption and productive 
uses by type of consumer determined and analyzed7 

'* 
To what e x t e n t  was range of intended impacts i d e n t i f i e d  assessed? 

To what e x t e n t  was engineering des ign,  capaci ty  and e l e c t r i c i t y  output  
analyzed i n  l i g h t  of  t he  above determined demand purposes? 

To what ex ten t  were a l t e r n a t i v e  engineering designs s p e c i f i e d  and 
analyzed i n  terms of g a c h  energy source,  and i n  terms of the  following 
items : 

(Continued) -- 
W 
5 



Page 4. (Continued) 

I s s u c s  Phrased  f o r ;  I s s u e s  a s  Phrased f o r  Review o f  Documentation 

c o s t s  ( i ~ l s t a l l a t f o n  and s e r v i c e )  t o  t a r g e t  groups a s  
s p e c i f i e d  above. 

P r o j e c t e d  usage  and a d a p t a b i l i t y 1  l o a d  d e n s i t y  
and growth,  phas ing  o f  s e r v i c e .  

S u s t a i n a b i l i t y  
Ease  o f  Administration,,'maintenance and r e p a i r  

C o s t  r e g u l a t i o n  - m e t e r s  v e r s u s  non meters .  

Required e n g i n e e r i n g  i n p u t s  and s o u r c e s .  

C.  What s h o u l d  b e  o r g a n i z a t i o n a l  d e s i g n  and management 
r e q u i r e m e n t s ?  

1. What is h i s t o r y  and  p r o f i l e  o f  a c t i v i t i e s  o f  
a l t e r n a t i v e  e l e c t r i f i c a t i o n  o r g a n i z a t i o n s  i n  
t h e  p r o j e c t  a r e a .  

2. What a r e  n e c e s s a r y  f u n c t i o n s  t o  b e  under taken  by 
each  p a r t i c i p a t i n g  agency and t o  u h a t  e x t e n t  can  
each  k i n d  of  o r i g a n i z a t i o n  c a r r y  t h e s e  o u t .  

3. Which o r g a n i z a t i o n a l  t y p e  o f f e r s  t h e  b e s t  p r o s p e c t s  
f o r  f i n a n c i a l  v i a b i l i t y  and why? 

4 .  How a r e  p a r t i c i p a t i n g  a g e n c i e s  t o  be i n t e r r e l a t e d ?  

D. What i s  f e a s i b i l i t y  o f  a l t e r n a t e  p r o j e c t  d e s i g n s ?  

1. What a r e  p r o j e c t e d  c o s t s ?  

2. What a r e  p r o j e c t e d  b e n e f i t s ?  

3 .  What is  f i n a n c i a l  r a t e  o f  r e t u r n  o f  n e t  b e n e f i t s  
s trcam? 

4.  What a r e  p r o j e c t e d  c a s h  f lows ,  and income s t r e a m s  and 
r e l a t e  t o  e x i s t i n g  f i n a n c i a l  s t a t u s  o f  i n s t i t u t i o n s ,  

To what e x t e n t  a r e  o r g a n i z a t i o n a l  d e s i g n s  and management requi rements  
s p e c i f i e d  and ana lyzed?  

To what e x t e n t  were t h e  h i s t o r i e s  and p r o f i l e s  o f  a l t e r n a t i v e  e l e c t r i -  
f i c a t i o n  o r g a n i z a t i o n s  i n  t h e  p r o j e c t  a r e a  d e s c r i b e d  and ana lyzed?  

To u h a t  e x t e n t  were necessary  f u n c t i o n s  a s s e s s e d  t o  have been adequate-  
l y  under taken  by each  o f  t h e  participating a g e n c i e s ;  and u h a t  e x t e n t  
was each  kind o f  o r g a n i z a t i o n  a s s e s s e d  t o  have been s u i t e d  t o  c a r y  o u t  
i ts  a s s i g n e d  f u n c t i o n ?  

To what e x t e n t  was t h e  a t t e m p t  made . t o  a s s e s s  which o r g a n i z a t i o n a l  
t y p e  o f f e r e d  t h e  b e s t  p r o s p e c t s  f o r  f i n a n c i a l  v i a b i l i t y  and why? 

To what e x t e n t  were p a r t i c i p a t i n g  a g e n c i e s  a s s e s s e d  t o  h a v q b e e n  
i n t e r e l a t e d ?  

To what e x t e n t  was t h e  f e a s i b i l i t y  o f  a l t e r n a t e  p r o j e c t  d e s i g n s  
a s s e s s e d ?  

To what e x t e n t  were p r o j e c t e d  c o s t s  a s s e s s e d ?  . 
To what e x t e n t  were p r o j e c t e d  b e n e f i t s  a s s e s s e d ?  

To what e x t e n t  was t h e  f i n a n c i a l  r a t e  of  r e t u r n  o f  n e t  b e n e f i t s  
a s s e s s e d ?  

To what e x t e n t  were p r o j e c t e d  c a s h  f lows and income s t r e a m s  a s s e s s e d  
t o  have been r e l a t e d  t o  e x i s t i n g  f i n a n c i a l  s t a t u s  o f  i n s t i t u t i o n ?  

(Continued) -- 
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Issues Phrase f o r :  
- pp - - -- - -- - - - - -- - . . . - - - 

E. What is the  economic and s o c i a l  f e a s i b i l i t v  of  the  p r o j e c t  
t o  be appl ied  t o  each a l t e r n a t i v e  p r o j e c t  design? 

1. What a re  projected input  c o s t s  valued by oppor tuni ty  
c o s t  of t h e i r  use? 

2 .  What a r e  projected b e n e f i t s  (quant i f ied  t o  the  ex ten t  
poss ib l e )  t o  the  l o c a l  region and populace? ,,' 

3. What is n e t  p re sen t  value  and/or economic r a t e  of 
r e  turn?  

F. What should be the  terms of loan? 

1. What should be i n t e r e s t  r a t e  and t o  what e x t e n t  does 
t h i s  imply a subsidy? 

2. What is c r e d i t  s t a t u s  of borrower a n d , i t s  access  t o  
c a p i t a l  markets? 

3. To what ex ten t  a r e  there  a l t e r n a t e  sources of  
of f inancing f o r  the  p ro jec t ?  

4 .  What should be o the r  condi t ions  0 f . a  loan? 

111. Pro jec t  Implementation (Actual)  

A. To what e x t e n t  d id  p r o j e c t  p o l i c i e s  a f f e c t  p r o j e c t  impacts? 

1. How does the p r o j e c t  comport with na t iona l  and l o c a l  
development, and energy goa l s ,  p r i o r i t i e s ,  and needs? 

2. What was the  r e l a t i o n s h i p  between a c t u a l  r a t e  
s t r u c t u r e s  and p r o j e c t  impacts? 

Issucs  a s  Phrased f o r  Review of Documentation 

To what e x t e n t  was the  economic and s o c i a l  f e a s i b i l i t y  of the  p r o j e c t  
assessed? 

To what e x t e n t  were p ro jec t ed  input  c o s t  valued by the  opportunity 
c o s t  of t h e i r  use assessed? 

To what ex ten t  were p ro jec t ed  b e n e f i t s  (quan t i f i ed  t o  the  e x t e n t  
poss ib l e )  t o  the  l o c a l  region and populace by type assessed? 

To what e x t e n t  was the  n e t  p re sen t  value  and/or economic r a t e  o f  
r e tu rn  assessed? 

To what e x t e n t  were terms of loan assessed t o  have been adequately 
spec i f i ed  and assessed? 

To what ex ten t  were the  i n t e r e s t  r a t e s  appl ied  t o  t h e  loan found 
t o  imply a subsidy? 

To what e x t e n t  was the  c r e d i t  s t a t u s  (access t o  c a p i t a l  market) of  
t he  borrower spec i f i ed  and analyzed? 

To what e x t e n t  were a l t e r n a t i v e  sources of f inancing f o r  the  p r o j e c t  
spec i f i ed  and analyzed? 

To what e x t e n t  were o t h e r  condi t ions  of a loan spec i f i ed  and 
analyzed? 

To what e x t e n t  were p r o j e c t  p o l i c i e s  assessed t o  have a f f ec t ed  
p r o j e c t  impacts? i 
To what ex ten t  d i d  the  documentation a s ses s  p r o j e c t  comportment with 
na t iona l  and l o c a l  development and energy goa l s ,  p r i o r t i e s  and needs? 

To what ex ten t  were r e l a t i o n s h i p s  between a c t u a l  r a t e  s t r u c t u r e s  and 
p r o j e c t  impacts assessed? 

3 .  To what ex ten t  were goa l s  and purposes of p a r t i c i p a t i n g  To what ex ten t  were goals  and purposes of p a r t i c i p a t i n g  agencies 
agencies  compatible and how d i d  they a f f e c t  p r o j e c t  assessed t o  be compatible, and how was t h i s  assessed t o  a f f e c t  
impacts? p r o j e c t  impacts? 

(Continued) -- 
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I s sues  Phrased fo r :  
-- -- - - -. -- - - 

8. To what ex ten t  were opera t ion and management a c t i v i t i e s  
r e l a t e d  t o  p ro jec t  impacts. 

1. To what ex ten t  were each of t h e  following c a r r i e d  out :  

Mamilgement 6 Administration 

Cost 6 budgeting 

Monitoring 6 Evaluation 

Membership promotion and education 

Training 

Recruitment and t r a i n i n g  of d i r e c t  personnel 

Construction 

Contracting and scheduling 

Ordering r e c e i p t  and de l ive ry  of inputs .  

C. To what ex ten t  d i d  p r o j e c t  impacts occur (intended and 
unintended).  

1. To what ex ten t  d id  d i d  the  p ro jec t  reach its t a r g e t  
group i n  terms o f :  

Tota l  population 

Rural vs. urban 

Poor v s  non-poor 

Resident ia l  vs.  productive 

Previously e l e c t r i f i e d  vs.  previously 
none lec t r i f  ied  

I s sues  a s  Phrased f o r  Review of Documentation 
- 

To what ex ten t  were opera t ion and management a c t i v i t i e e  assessed t o  be 
r e l a t e d  t o  p r o j e c t  impacts? 

To what e x t e n t  d i d  the  documentation a s ses s  the  degree t o  which each of  
the  following funct ions  were ca r r i ed  out:  

To what ex ten t  were intended and unintended p r o j e c t  impacts assessed? 

To what e x t e n t  was t h e  p ro jec t  assessed t o  have reached i ts  t a rge t  
group i n  terms o f :  

f 

Members vs  consumers 

W 
W 

(Continued) -- ' 
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1 s s u e s  Phrased f o r :  I s s u e s  a s  Phrased f o r  Review o f  Documentation 
-. 

2. To what e x t e n t  was o u t p u t  ( e l e c t r i c i t y )  adequate  
f o r :  

P u b l i c  usage  

Household usage  

P r o d u c t i v e  usage  
f . 

D. To what e x t e n t  d i d  p r o j e c t  and e l e c t r i c i t y  c o s t s  and 
t h e i r  d e t e r m i n a n t s  a f f e c t :  

Out reach  among t a r g e t  g roup  by type.  

S u b s i d i z a t i o n  among consumer types .  

F i n a n c i a l  v i a b i l i t y  o f  implementing agency 
and sub-borrower.  

I n s t a l l a t i o n  and f r o n t  end c o s t  and 
a f f o r d a b i l i t y  by consumers. 

R e l a t i v e  c o s t s  among sub-borrowers. 

E. To what e x t e n t  was employment g e n e r a t e d  and who were 
p r i n c i p a l  b e n e f i c i a r i e s .  

I?. To what e x t e n t  were each  o f  t h e  fo l lowing  impacts  
r e a l i z e d ?  

Heal th  

Educa t ion  

Environment 

S e c u r i t y  

To what e x t e n t  was o u t p u t  ( e l e c t r i c i t y )  a s s e s s e d  t o  have been 
adequate  f o r  each i tem: 

To what e x t e n t  were p r o j e c t  and e l e c t r i c i t y  c o s t s  and t h e i r  
d e t e r m i n a n t s  a s s e s s e d  t o  a f f e c t :  

To what e x t e n t  was employment a s s e s s e d  t o  have been g e n e r a t e d  
and who, i f  anyone, were de te rmined  t o  be t h e  c h i e f  b e n e f i c i a r i e s ?  

To what e x t e n t  w e r e e a c h  o f  t h e  f o l l o w i n g  impacts  a s s e s s e d  t o  
have been r e a l i z e d ?  

Communication 

Migra t ion  

(Continued) -- W 
e 
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Issues Phrased for: Issues as Phrased for Review of Documentation 

Community and local participation 

Family planning 

substitutability with other fuels and 
other fuel supplies. 

Linkages with other projects and 
programs 



Analytical Framework 

Throughout the  p ro jec t  decision-making phases. da ta  a i d  
o ther  information should be co l l ec ted- in  accordance w i t h  the  
conceptual framework and i s sues  ou t l ine  which w i l l  a l so  
serve u l t imate ly  a s  a base f o r  evaluat ing t he  p ro j ec t .  The 
ana ly t i c a l  framework serves as  a guide no t  j u s t  f o r  evalu- 
a t ions  but  a l so  f o r  analys is  i n  each of the  p ro jec t  
decision-making phases. Exhibi t  B ind ica tes  the re levant  
i s sues  t o  be analyzed i n  each phase (column 1); the  da ta  and 
information required f o r  the  analys is  (column 2 ) ;  t he  indi -  
c a to r s  o r  measures necessary f o r  the  econometric o r  qga l i t a -  
t i v e  analys is  (column 3 )  and t h e  sources of da ta  and infor-  

mation t o  be co l l ec ted  (column 4 ) .  

Not a l l  of the information which w i l l  be used f o r  
q u a l i t a t i v e  o r  econometric analys is  is  e a s i l y  quant i f iable .  
Hence ind ica to r s  may take severa l  forms. In  instances where 
no d i r e c t l y  quan t i f i ab le  term can be i den t i f i ed ,  dummy 
var iab les  o r  o ther  proxies may be used. For example. i n  
assessing the  ex ten t  t o  which the re  is  a p r i o r i t y  on r u r a l  
e l e c t r i f i c a t i o n  dummy var iables  can be used t o  ind ica te  
whether o r  not  such a p r i o r i t y  e x i s t s .  If  yes then a 1 is 
used; i f  no then a 0. 

Another approach is  t o  set  up a coded s ca l e  from say 
1-5 where numbers c lose r  t o  one represent  higher p r i o r i t y  
while numbers c lose r  t o  5 represent  lower p r i o r i t y .  

If da ta  and information a r e  co l l ec ted  i n  accordance 
w i t h  t h i s  framework then an adequate base w i l l  gradually be 
b u i l t ,  a l l  i n  a uniform and comparable manner so t h a t  when 
the f i n a l  set  of da ta  a r e  co l l ec ted  during p ro j ec t  implemen- 
t a t i o n  t he  evaluat ion exerc ise  w i l l  be more productive i n  
the kinds of r e s u l t s  t h a t  w i l l  emanate from it. 



A n a l y t i c a l  Framework 

. p~ ~ 

Data and I n f o r -  Data and I n f o r -  
I s s u e s  mation Required I n d i c a t o r s  mat ion  Sources  

I. P r e - P r o j e c t  Need Assessment 

: A. What is t h e  c u r r e n t  and p r o j e c t e d  
s t a t u s  of  r u r a l  e l e c t r i f i c a t i o n  (RE) 
i n  t h e  count ry?  

. To what e x t e n t  a r e  n a t i o n a l  N a t i o n a l  budget  and e x p e n d i t u r e s  P r o p o r t i o n  o f  n a t i o n a l  budget  Nat iona l  budget  and 
economic development and f o r  energy  and e l e c t r i c i t y .  devoted to energy  and RE p l a n s .  
energy  p l a n s  and g o a l s  com- p r o j e c t s  and a c t i v i t i e s .  
p a t i b l e  w i t h  RE and t o  what 
e x t e n t  is RE a p r i o r i t y  among N a t i o n a l  budget  and e x p e n d i t u r e s  P r o p o r t i o n  o f  n a t i o n a l  budget  N a t i o n a l  budget  and 
energy  g o a l s ?  f o r  r u r a l  a r e a s .  devoted t o  r u r a l  programs by p l a n s .  

t y p e  o f  program. 

Role o f  RE.  Dummy v a r i a b l e s  o r  o t h e r  Nat iona l  p l a n s  and  
p r o x i e s .  RE h energy documents. 

2 .  What i s  t h e  c u r r e n t  s t a t u s  o f  
RE i n  t h i s  count ry  and what 
l e s s o n s  have been l e a r n e d ?  

3. To what e x t e n t  a r e  t h e r e  con- 
s t r a i n t s  and o p p o r t u n i t i e s  f o r  
RE i n  t h i s  c o u n t r y .  

4. To what e x t e n t  is c o o p e r a t i v e  
development f o s t e r e d  i n  t h i s  
count ry .  

P r e - p r o j e c t  e l e c t r i c a l  systems Vol tage ,  geographic  coverage  RE s u r v e y s  and s t u d i e s .  
i n f r a s t r u c t u r e  by type ,  c a p a c i t y  and e f f i c i e n c y  d a t a .  
etc. 

Data on s u p p l y  s h o r t a g e s  and Frequency o f  o u t a g e s ,  energy  RE s u r v e y s  and s t u d i e s .  
o u t a g e s  and r e l i a b i l i t y .  l o s s e s  ( O )  d u r a t i o n  o f  

s e r v i c e  (hours.)  

P r o j e c t e d  c o s t s  o f  upgrading R e l a t i v e  c o s t s  o f  e a c h  
i 

a u t o g e n e r a t i o n  o r  ex tending  k ind  o f  system t o  d i v e r s e  Prev ious  e l e c t r i f i c a -  
c e n t r a l  g r i d  system. r e g i o n s .  t i o n  s t u d i e s  and 

surveys ;  e l e c t r i f i -  
c a t i o n  p l a n s .  

Income l e v e l  d a t a  and C o s t s  p e r  t y p e  o f  consumer 
p r o j e c t e d  r a t e  schedules .  a s  p r o p o r t i o n  o f  income. 

Role o f  c o o p e r a t i v e s .  Dummy v a r i a b l e s  o r  o t h e r  Nat iona l  p l a n s ,  do- 
p r o x i e s .  cuments o f  c o o p e r a t i v e  

p r o j e c t s ,  e t c .  

Amount o f  f o r e i g n  t e c h n i c a l  Documents o f  f o r e i g n  
a s s i s t a n c e  and e x p e n d i t u r e s  donors ( i . e .  A I D ,  
on c o o p e r a t i v e  development IBRD). 
n a t i o n a l l y  and l o c a l l y .  

W 
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Issues 
Data and Infor- 
mation Required Indicators 

- - 

Data and Infor- 
mation Sources 

8 .  To w l ~ ~ t  extent is there a need for 
rural electrification. -. 

1. What alternative energy 
sources, i.e. electricity, oil, 
solar, gas, and kerosene, etc. 
and to what extent is each: 

Available for use among regions 
and sectors (rural vs urban). 

Costly in proportion to income 
of consumers by type of 
consumer. 

Utilized efficiently in pro- 
duction and distribution. 

Serving diverse uses and 
purposes. 

Costly in terms of financial 
viability of operating enter- 
prise. 

2. What are the opportunity 
costs of investment in RE 
versus investments in other 
national energy activities. 

3. '1'0 what extent is there a 
need for RE as an input into 
other development programs 
and projects. 

Amounts and distribution of each Percentage of population 
of these resources available. utilizing each; kerosene, 

hydro, wood, biomass. 

Distribution of availability Supply and use of each by 
and use by region and sector 
(rural and urban). 

Relative prices, average 
consumption and per capita 
incomes. 

region and sector, Special studies, energy 
surveys and plans, in- 

Costs and proportion of terviews with energy 

consumer budgets by type personnel, evalua- 

of consumer. 
tion documents. 

Utilization rates. Utilization rates, 

Range of uses: lighting, prod- Proportion of households, 
ductive communication, cooking commercial and industrial 
ironing, motors, etc. enterprises, and governments 

utlizing electricity. 

Financial status of operating Profit levels, cash flows, 
enterprise. etc. 

Costs of RE and costs of other Relative costs of RE versus 
development needs. other programs. 

Relationship between activities of Number of projects, geo- 
RE and each of thc other graphic distribution, 
development programs and projects and:incidence of 'electricity 
which are funded or planned. use. by type: 

Irrigation 

Agro-industry 

Health/Education Development 

Ccnnmercial development 

Industrial development 

~ation9 budget and 
plans .. 

Evaluative documents 
of related projects. 

I 
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Issues 
Data and Infor- 
mation Required Indicators 

Data and Infor- 
mation Sources 

C. To wl~at extent is there a need for 
a rural electrification project? 

1. What socio-economic charac- Demographic Data for Profit Area. 
teristics are supportive or non- 
supportive of a RE project? 

Geographic distribution of 
population. 

Income characteristics. 

Production and employment. 

Physical infrasturcture. 

Local community support. 

Existence of related develop- 
ment programs and projects. 

Currently available electrical 
and other energy systems. 

Institutional and technical 
capability to implement and 
manage project. 

Population density in rural areas. 

Income levels and distribution 
in rural and urban areas. 

Number, output and employment 
in agricultural, agro-industrial, 
manufacturing and commercial 
activities. 

Existence of paved roads, other 
transport systems, proximity to 
markets and trade, public 
sewerage, educational and health 
facilities. 

Number and type of community and 
political organizations. 

Number and type of rural develop- 
ment and other programs. 

Type of systems and energy 
sources available, capacity, 
miles of lines, problems 
encountered. 

Adequacy of technical staff, 
financial status of organization. 

Survey of proposed 
project sites. 

Rural population as propor- National census re- 
tion of total population; rate ports and U.N. 
of population increase in rural demographic studies. 
areas. 

Average rural and urban income (Same as above). 
per capita. 

Contribution of agriculture Pre-project surveys 
and principal productive and feasibility 
activities to GNP; unemploy- studies, local cen- 
ment rates, labor force size. suses. 

Miles of paved roads, distance (Same as above). 
from major cities (time and 
mileage), number of schbols, 
students, teachers (ratio) 
number of health clinics, 
medical personnel, literacy 
rates. 

'$ 
Dummy variables or proxies. ~rojekt area surveys. 

Proportion of a local aid funds Local budgets1 AID 
to related development programs studies. 
fand projects. 

~ropbrtion of population (house- Project area survey. ' 
holds, commercial and industrial 
enterprises, governments, farms) 
utilizing electricity; frequency 
of outages, energy losses, duration 
of service (hours). 

Number and years experience of Interviews with per- 
personnel by type, length of opera- sonnel in these 
tions, of equity/debt structure, organizations. 
and other financial measures. 

- - 

w 
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Data and I n f o r -  Data and I n l o r -  
~ s s u e s  mat ion  Required I n d i c a t o r s  mat ion  S o u r c e s  

A v a i l a b i l i t y  o f  adequate  f i n a n c i a l  A v a i l a b l e  working c a p i t a l  v a l u e  Value o f  l o c a l  and e x t e r n a l  Interviews w i t h  l o c a l  
r e s o u r c e s .  and t c m s  o f  c x t e r n a l  g r a n t s  f  ina l lc ia1  r e s o u r c e s ,  by and f o r e i g n  doriorr and 

and l o a n s  ( n a t i o n a l  and f o r e i g n ) .  source .  f i n a n c i a l  i n s t i t u t i o n s .  

S p e c i a l  c o n s t r a i n t s  to deve loping  To b e  s p e c i f i e d .  
a  r u r a l  e l e c t r i f i c a t i o n  p r o j e c t .  

Dummy v a r i a b l e s  o r  p r o x i e s .  P r o j e c t  a r e a  s u r v e y s  and 
i n t e r v i e w s .  

S u b s t i t u t a b i l i t y  w i t h  o t h e r  
energy  s o u r c e s  and s u p p l i e s .  

P r i c e s  o f  a l t e r n a t e  energy sources :  R e l a t i v e  p r i c e s  o f  each  E l e c t r i c a l  company p r i c -  
d i e s e l ,  s o l a r ,  g a s ,  kerosene ,  t y p e  o f  energy  s o u r c e ,  i n g  d a t a  and survey.  
hy(iro, wood, biomass. p r o j c c t c d  u n i t  p r i c e  o f  

r e l e c t r i c i t y .  

2 .  What r e s o u r c e s  a r e  r e q u i r e d  t o  To b e  s p e c i f i e d .  
maximize u s e  o f  e l e c t r i c i t y  
and t o  what e x t e n t  a r e  t h e s e  
r e s o u r c e s  p r e s e n t ?  

3. To what e x t e n t  a r e  o t h e r  count ry  E x i s t e n c e  o f  a d e q u a t e  power 
e x p e r i e n c e s  w i t h  RE r e l e v a n t  t o  s o u r c e s .  
t h i s  c o u n t r y  and p r o j e c t ?  

P r e - p r o j e c t  e l e c t r i c a l  
i n f r a s t r u c t u r e .  

Exper ience  o f  d e l a y s  d u e  to 
i n a d e q u a t e  m a t e r i a l s  and  human 
r e s o u r c e s .  

Adequacy o f  ind igenous  
supply  m a t e r i a l s .  

Data on  p r o f i t  margins,  r a t e  
of average  u s e  .# 

Adequacy o f  t e c h n i c a l  and 
manager ia l  s k i l l s .  

Socio-economic impact  of 
p r o j e c t s  i n  s i m i l a r  a r e a s .  

11. P r o j e c t  Design and F e a s i b i l i t y  A p p r a i s a l  
( In tended)  

A. What s h o u l d  b e  t h e  s t r u c t u r a l  d e s i g n  
o f  t h e  p r o j e c t .  

1. Determine and a n a l y z e  p r o j e c t  S p e c i f y  range o f  g o a l s  and pur- 
g o a l s  and p r o p o s a l s ,  and compat- poses.  
a b i l i t y  among p a r t i c i p a t i n g  
a g e n c i e s .  

Dummy v a r i a b l e s  o r  p r o x i e s .  P r o j e c t  a r e a  surveys  
and  i n t e r v i e w s .  

Dummy v a r i a b l e s  o r  p r o x i e s .  E v a l u a t i v e  documents 
of  t h e s e  p r o j e c t s .  

Dummy v a r i a b l e s  o r  p r o x i e s .  I n t e r v i e w s  w i t h  people  
i n  p a r t i c i p a t i n g  
a g e n c i e s .  4 

0 

(cont inued)  -- 



Page 5. (Continued) 

Data and I n f o r -  Data and I n f o r -  
1 s s u e s  mation Required I n d i c a t o r s  mation Sources  

2. Determine and a n a l y z e  t h e  a v a i l -  
a b i l i t y  o f  l o c a l  and f o r e i g n  in-  
p u t s  and t h e  p r o p o r t i o n s  provided 
by each  p a r t i c i p a t i n g  agency. To 
what e x t e n t  can l o c a l  l i n k a g e s  be  
f o s t e r e d  . 

3. D i f f e r e n t i a t e  and a n a l y z e  t a r g e t  
g roups  by type:  (1) l o c a t i o n  
(2)  income s t a t u s  (3)  c u r r e n t  
e l e c t r i f i c a t i o n  s t a t u s  ( 4 )  com- 
sumption v s .  p r o d u c t i v e  u s e  (5) 
p o l i t i c a l  s t a t u s ,  (6) a c c e s s  t o  
i n f r a s t r u c t u r e ,  h e a l t h  o r  educa- 
t i o n .  

4. D i f f e r e n t i a t e  and a n a l y z e  range  
o f  consumption and p r o d u c t i v e  uses  
t o  which e l e c t r i c i t y  is  t o  b e  p u t  
by each  type  o f  consumer. 

5. S p e c i f y  and a n a l y z e  range  of  
impacts  in tended  t o  b e  ach ieved .  

B. What whould b e  e n g i n e e r i n g  d e s i g n ,  
c a p a c i t y  and e l e c t r i c i t y  o u t p u t  t o  
s a t i s f y  above-determined demands7 

1. S p e c i f y  a l t e r n a t i v e  e n g i n e e r i n g  
d e s i g n s  and a n a l y z e  i n  te rms  of  
each  energy source :  

Number and c o s t s  of  p e r s o n n e l  o r  P r o p o r t i o n  o f  t o t a l  v a l u e  of  (Same a s  above) .  
l a b o r  by t y p e ,  equipment and i n p u t s  accounted  f o r  by each 
machines by type ,  funds ,  b u i l d i n g s  type  o f  i n p u t  by s o u r c e  
o r  o t h e r  i n f r a s t r u c t u r e ,  m e t e r s  (agency and f o r e i g n  vs. 
e t c .  l o c a l ) .  

(I) r u r a l  v s  urban  (2)  poor  Number o f  in tended  consumers (Same a s  above) .  
v s  non-poor (3)  p r e v i o u s l y  by c a t e g o r i e s  1-4. 
e l e c t r i f i e d  v s  p r e v i o u s l y  non- 
e l e c t r i f i e d ,  commercial v s  
farm v s  i r r i g a t i o n  e t c .  

Households, i r o n i n g ,  cooking,  
l i g h t i n g ,  h e a t i n g ,  p r o d u c t i v e .  

P r o d u c t i v e  - motors,  i r r i g a t i o n  
e t c .  

See  list under S e c t i o n  111-C. 

C e n t r a l  g r i d ,  a u t o g e n e r a t e d ,  
i n d i v i d u a l  microgenera ted .  
s c a l e  and v o l t a g e ,  m i l e s  of  
t r a n s m i s s i o n  and d i s t r i b u t i o n  
l i n e s .  

Genera t ion ,  t r a n s m i s s i o n  and Cos t  o f  thermal ,  hydro,  wind, 
d i s t r i b u t i o n  c o s t s  t o  t a r g e t  s o l a r  use  by t a r g e t  group.  
groups.  

Consumer c o s t s  by c a t e g o r y  i n  Rate s t r u c t u r e  ( i n c e n t i v e  
r e l a t i o n  t o  c u r r e n t  and a l t e r n a t e  r a t e s  d e c l i n i n g  b lock  r a t e s  
r a t e  s t r u c t u r e s .  o r  p r o g r e s s i v e  r a t e s )  and 

volume o f  s a l e s  t o  e a c h  con- 
sumer group.  

P r o p o r t i o n  o f  household and (Same a s  a b o v e ) .  
p r o d u c t i v e  u s e  by e a c h  sub- 
type  o f  use.  

P r o p o r t i o n  o f  consumers 
u s i n g  t h e  e l e c t r i c i t y  i n  
e a c h  manner. 

See i n d i c a t o r s  under 
impacts  s e c t i o n  111-C. 

(Same a s  a b o v e ) .  

System requi rements  and ' (Same a s  above) .  
power energy s o u r c e s .  

R e l a t i v e  c o s t s  o f  e a c h  t y p e  (Same a s  above) .  
o f  sys tem i n  e a c h  t y p e  o f  
t a r g e t  group.  

R e l a t i v e  c o s t s  among consumer (Same a s  above) .  
c a t e g o r i e s  and p r o p o r t i o n  of  
t a r g e t  g roup  budgets .  

(Continued) -- 
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Data and Infor- Data and Infor- 
I S S U ~ S  mation Required Indicators mation Sources 

Costs (installation and service) Costs of installing meters, pro- 
to target groups as specified viding service, etc. 
above. 

Projected usage and adaptability; Same as indicated in question. 
load density and growth, phasing 
of service. ; 

Sustainability 

Ease of administration, 
maintenance and repair. 

Cost regulation - memters 
versus non meters. 

Required engineering inputs 
and sources. 

C. What should be organizational design 
and management requirements? 

1. What is history and profile of 
of activities of alternate 
electrification organizations 
in the project area? 

2. What are necessary functions 
to be undertaken by each parti- 
cipating agency and to what 
extent can each kind of organi- 
zation carry these out. 

Organizational structure. 

Recovery of costs with and 
without meters. 

Volume and value of such 
inputs. 

Cooperatives and public (local 
or national) organizations 
private or mixed corporations. 

List functions of each organi- 
zation and resources available 
to each to carry out these 
functions (i.e., power use 
promotion, maintenance, 
repair, training. 

Installation, meter and other (Same as above). 
up front costs, and proportion 
of estimated consumer budgets. 

Information as provided in (Same as above). 
question. 

Percent of energy losses. 

Reduction in frequency of 
outages. 

Frequency of breakdown 
and length of outages. 

Number of maintenance and 
repair personnel required, 
administrative, 
maintenance and repair 
costs and proportion of 
organization costs. 

Relative costs with and 
without meters. 

Proportion of value of 
inputs accounted for by 
poles, wires, etc. 

(Same as above). 

(Same as above). 

Dummy variables or proxies. (Same as above). 

D m a y  variables or proxies. (Same as above). 

(Continued) -- 
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Issues 
Data and Infor- 
mation Required Indicators 

Data and Infor- 
mation Sources 

3. Which organizational type offers Financial status selected sub- Projected profits, number of (Same as above). 
the best prospects for financial borrower. Source of funds, income personnel. 
viability and why? statements, organizational 

structure. 

4. llow are participating agencies Flow of work among agencies? Dunrmy variables or proxies. (Same as above). 
to be interrelated? 

! D. What is feasibility of alternate 
project designs. 

1. What are projected costs. 

2. What are projected benefits. 

3. What is financial rate of re- 
turn of net benefit stream. 

4. What are projected cash flows 
and income streams, and relate 
to existing financial status of 
institutions. 

E. What is economic and social 
feasibility of project to be applied 
to each alternative project design. 

1. What are projected input costs 
valued by opportunity cost of 
their use. 

2, What are projected benefits 
(quantified to the extent 
possible) to the local region 
and populace. 

3. What is net present value and/ 
or economic rate of return. 

Construction, fised, operating 
administrative, local and 
foreign-AID and other costs. 

Revenues or sales by type of 
consumer. 

Same as 1 and 2. 

Cash flow tables, income 
statements. 

Inputs as identified previously 
and shadow prices. 

To be specified - examples are 
cost savings attributed to 
electricity, expansion of 
demand, benefits differentiated 
by consumer categories. Need 
present consumption of electri- 
city by each consumer group and 
relative prices of electricity 
and other energy sources. 

Same as 1 and 2. 

Projected of financial cost Calculations based on 
stream. data obtained from above 

mentioned sources. 

Project benefit stream. (Same as above). 

Financial rate of returen. (Same as above). 

(Same as above). 

Projected economic cost > (Same as above). 
stream. 

Projected economic benefit (Same as above). 
stream. 

Derived economic rate of 
return. 

(Same as above). 

(Continued) -- 



Page 8. (Continued) 

Data and Infor- 
mation Required Indicators 

Data and Infor- 
mation Sources 

E. What should be loan-terms? 

1. W ~ a t  should be interest rate 
and to what extent does this 
imply a subsidy? 

2. What is credit status of the 
borrower and its access to 
capital markets? 

3. To what extent are there 
alternate sources of financing 
for the project? 

4. What should be other conditions 
and terms of the loan? 

111. Project Implementation (Actual) 

A. To what extent did project policies 
affect project impacts. 

1. How does the project comport 
with national and local develop- 
ment and energy goals priorities, 
and needs. 

2. What was relationship between 
actual rate structures and 
project impacts? 

3. To what extent were goals and 
purposes of participating 
agencies compatible and how 
did this affect project impacts. 

8. To what extent were operation and 
management activities related to 
project impacts? 

Cost of capital. Interest rate. (Same as above). 

Access to capital markets. 
Fqure access to credit. 

Bond rating or other 
financial rating. 

(Same as above). 

Other sources of funding, i.e., Dummy variables or proxies. (Same as above). 
international organizations, 
domestic and local organiza- 
tions, foreign governments. 

To be specified. 

National and local commitment 
to RE project. 

Actual rate structure, 
financial status of sub-bor- 
rowers, consumer costs, number 
of consumers, pattern of 
electricity use. 

Goals and purposes of each 
participating agency and 
project impact information 
from section 111-C. 

To be specified. (Same as above). 

Project monitoring and 
evaluation information 
and project evaluation 
visits. 

Dummy variables or proxies. Development plans and 
interviews with persons 
in planning offices and 
other ministries. 

Dummy variables or proxies. i4 Interviews with personnel 
in participating agencies. 

Dummy variables or proxies. Interviews with personnel 
in participating agencies. 

(Continued) -- 
P 
P 
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Data and I n f o r -  Data and I n f o r -  
I s s u e s  mation Required I n d i c a t o r s  mation Sources  

1. To what e x t e n t  were each  o f  t h e  See i t e m i z a t i o n  a s  i n  column 1. Dununy v a r i a b l e s  o r  p r o x i e s  F i e l d  e v a l u a t i o n  t r i p s 1  
fo l lowing  f u n c t i o n s  c a r r i e d  o u t :  o f  performance measures i n t e r v i e w s  w i t h  p r o j e c t  

( i .  e . ,  number o f  account ing  p e r s o n n e l ,  a u d i t  r e p o r t s  
personnel .  and p r o j e c t  records .  

Cos t  6 b u d g e t i n g  

Monitoring 6 E v a l u a t i o n  

Membership promotion and 
e d u c a t i o n  

T r a i n i n g  

Recruitment 

Maintenance and  Repai r  

C o n s t r u c t i o n  

C o n t r a c t i n g  and s c h e d u l i n g  

Order ing ,  r e c e i p t  and d e l i v e r y  
o f  i n p u t s .  

Management and a d m i n i s t r a t i o n  

C. To u h a t  e x t e n t  d i d  p r o j e c t  impacts  
o c c u r  ( i n t e n d e d  and unin tended)  . 

1. To what e x t e n t  d i d  t h e  p r o j e c t  
r e a c h  its t a r g e t  g roup  i n  te rms  
o f :  

T o t a l  p o p u l a t i o n  

In tended  and A c t u a l  Data. 

Number of  v i s i t s  by s t a f f  
p e r  member 

Number o f  members r e c r u i t e d .  

Number o f  t r a i n e e s  p e r  
t r a i n e r .  

T r a i n i n g  c o s t  p e r  t r a i n e e .  

Number o f  v a c a n c i e s  p e r  y e a r  
a s  p r o p o r t i o n  o f  t o t a l  s t a f f .  

Dura t ion  o f  ou tages ,  c o s t  - 
p e r  breakdown. 

Completion d a t e .  

Actua l  'vs. expec ted  comple- 
t i o n  

Number o f  u n f i l l e d  o r d e r s  
p e r  type  o f  i n p u t .  

Compare i n t e n d e d  informa- 
t i o n  from P a r t  I1 w i t h  
a c t u a l  from P a r t  111. 

Same a s  i t e m i z a t i o n  i n  column 1. P r o p o r t i o n  o f  p o p u l a t i o n  
i n  t h i s  a r e a .  

V i s i t s  t o  p r o j e c t  
s i t e s  and i n t e r v i e w s  
w i t h  p r o j e c t  p e r s o n n e l  
and r e c i p i e n t s .  Monitoring 
and evaluation r e c o r d s ,  
impact s t u d i e s  o r  
surveys .  

P r o p o r t i o n  o f  number of  
r u r a l  consumers t o  number 
o f  a c t u a l  urban consumers. 

(Continued) -- 
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Data and Infor- Data and Infor- 
1ssues mation Required Indicator mation Sources 

Rural vs. urban 

Poor vs nonpoor 

Residential vs productive 

Previously electrified vs. 
previously nonelectrified 

Members vs. consumers 

2. To what extent was output 
(electricity) adequate for: 

Public usage 

Household usage 

Productive usage 

D. To what extent did project and 
electricity costs and their determinants 
affect: 

Outreach among target groups by 
type. 

Subsidization among consumer 
types. 

Sectoral distribution data Proportion of rural/urban 
population connected. 

Income data on target group. Proportion of poor to 
nonpoor in areas which 
are connected. Proportion 
of actual consumers who 
are poor and nonpoor. 

I . 
Target group data by category. Proportion of all residences, 

farms, commercial and 
industrial enterprises to 
which are actual consumers. 

Previous access to electricity. 

Membership information. 

Information on use of 
electricity by target groups. 

Indicated in column 1. 

Indicated in column 1. 

Proportion of actual consumers 
which are residential vs. 
productive. 

Proportion of members who are 
connected. 

Proportion of public usage for 
lighting, communications, etc. 

Proportion of household usage 
for ironing, cooking, heating, 
lighting. f 
Proportion of productive usage 
for irrigation, lighting etc. 
actual usage vs intended usage 
and frequency of use. ' 

Costs of distribution, 
transmission,, generation. 

Proportion of revenue and 
consumption by each type of 
consumer or target group. 

+r 

(Continued) -- ? 
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Data and Infor-  Data and Infor-  
I s sues  mation Required I n d i c a t o r s  mation Sourcee 

F inanc ia l  v i a b i l i t y  of 
implementing agency 
and sub-borrower. 

Costs  and energy lo s ses .  

I n s t a l l a t i o n  ( inc lud ing  meter) 
and up f r o n t  c o s t s  and a f fo rd -  
a b i l i t y  by consumers. 

Re la t ive  c o s t s  among sub-borrowers. 

E. To what e x t e n t  was employment generated 
and who were p r i n c i p a l  b e n e f i c i a r i e s .  

F. To what e x t e n t  were o t h e r  impact 
impacts r ea l i zed?  

Health 

Education 

Environment 

Secu r i ty  

Esnployment d a t a  i n  sub-borrower 
agencies and among users .  

Number o f  h e a l t h  u n i t s  us ing 
e l e c t r i c i t y ,  and on the  area .  

Number o f  schools  using 
e l e c t r i c i t y ,  and i n  t he  a r ea .  

Wood supply before  and a f t e r  
p ro j ec t .  

Re ta i l  c o s t s  pe r  type  of 
consumer vs.  c o s t s  of d i s -  
t o  each type. 

Costs  o f  sub-borrower vs. 
revenues; p r o f i t  s t a t u s .  

Cash flow s t a t u s .  

Rate o f  energy l o s s  and 
p r o j e c t  cos t s .  

I n s t a l l a t i o n  and front-end 
c o s t s  a s  propor t ion  of 
consumer monthly income. 

Costs  pe r  sub-borrower. 

Addi t ional  jobs d i r e c t l y  on 
p ro j ec t .  

Loss o f  jobs r e s u l t  d i r e c t l y  
from p ro j ec t .  

Net ga in  o r  l o s s  of jobs 
d i r e c t l y , f r o m  p r o j e c t  
employment. 

Change a product ive  consumers. 

Propor t ion  of new employees 
which were among the  poor, f 
l and le s s  and unemployed. . ' 

Propor t ion  o f  hea l th  u n i t s  
using e l e c t r i c i t y  be fo re  p r o j e c t  
and a f t e r  p ro j ec t .  

Propor t ion  of schools  using 
e l e c t r i c i t y  before  and a f t e r  
p ro j ec t .  

Rate of f o r e s t  dep le t ion  i n  
area .  

Dummy v a r i a b l e  f o r  p o s i t i v e  o r  
negat ive  a e s t h e t i c  impact. 

(Continued) -- .I 



Page 12. (Continued) 

Data and Infor- Data and Infor- 
Issues mat ion Required Indicators mation~ Sources 

Security 

Communicat ions 

Infrastructure 

Migration 

Community and local  ! 

part ic ipat ion 

Family p l a ~ i n g  

Subs t i tu tab i l i ty  with 
other  fue l s  and other 
fue l  supplies 

Linkages with other  
projects  and programs 

Number of communications f a c i l i t i e s  
using e-Lectricity before and a f t e r  
project .  

E lec t r ic i ty  s a l e s  fo r  sewerage and 
water systems before and a f t e r  project .  

Migration flows before and a f t e r  
project .  

Number of cooperative members and 
personnel par t ic ipat ing i n  other 
community a c t i v i t i e s .  

Birth data. 

Relative costs  and pat tern of 
of use among a l te rna te  energy 
sources before and a f t e r  the 
project .  

Inputs provided from other  projects  
contributions of RE por jec t  t o  
other projects.  

Frequency of use of e l e c t r i -  
c i t y  by policy and ary before 
and a f t e r  project .  Crime r a t e  

' before and a f t e r  project.  

Frequency of use of e l e c t r i c i t y  
by communications f a c i l i t i e s .  

Proportion of population leaving 
and entering area before and 
a f t e r  project .  

Proportion of consumers who a r e  
new t o  the area. 

Proportion of cooperative members 
who joined community organizations 
since joining cooperative. 

Proportion of cooperative personnel 
who hold community off ices .  

Birth r a t e  among consumers and non 
consumer both before and a f t e r  
project.  t 
New bi r ths  i n  consumer housetiolds 
since project  energized. 

E lec t r ic i ty  uses a s  proportion of 
of energy use before and a f t e r  
project .  

Proportion of inputs provided by 
other projects.  

Dununy variables  o r  proxies. 
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PART I. THE CONCEPTUAL FRAMEWORK 

The conceptual framework was designed to serve two 

purposes. First, it provides a list of the analytical areas 

and related issues which should be addressed at each stage 

of the project cycle -- project need assessment; project 
design and feasibility; and project implementation. It has 

consequently enabled us to conduct systematically the review 

of AID rural electrification project documentation, and to 

assess the evaluative usefulness of this documentation by a 

consistent standard. Second, the framework has enabled the 

identification of significant gaps in and shortcomings of 

this documentation, and the relation of these inadequacies 

to particular stages in the project cycle. It therefore 

permits the formulation of specific recommendations which 

will hopefully contribute, through their potential impact on 
the rigor and consistency of AID evaluations, to improved 

projects and programs. 

The framework is an attempt to establish a standard of 

comprehensiveness to (1) permit ultimate determination of 

the effectiveness of a particular project, and (2) make 

comparisons among rural electrification projects among 

countries. If similar comprehensive evaluation guidelines 

are implemented for other kinds of projects ( i f  health, 

education, rural development, etc.) then ultimately compari- 

sons can be made among different types of projects to ascer- 

tain the opportunity costs of one kind of investment versus 

another in a particular country. 



Cost-benefit analysis, in principle if not in practice, 
is a standard methodology for examining opportunity cost 
issues in the preproject appraisal phase. In the evaluation 
phase, it can be useful for establishing a consistent, 
standard methodology for conducting project impact evalua- 
tions, quite likely incorporating post-project cost-benefit 
techniques; applying the methodology across country program 
sectors ( and across countries ) ; and comparing the relative 
impacts of alternative interventions to arrive at judgments 
regarding project effectiveness. 

Quite clearly, this is a complex order, particularly 
for a real modern world in which methodological data and 
resource constraints have hindered the production of a large 
number of impact evaluations. However, improvements in the 
AID decisionmaking process including evaluations, methodo- 
logy and implementation designs as proposed in this study 
should assist in removing some of the constraints. Such a 
state of affairs will, in the case of rural electrification, 
permit the systematic ordering of knowledge regarding the 
impacts of past rural electrification projects by scale, 
technological types, organizational types, settings, etc. 
It will therefore contribute to the future design of these 
projects. Just as importantly, as more impact evaluations 
become available across program sectors, (i . e . rural elec- 
trification, health, agricultural credit, feeder roads, 
etc. ) they may contribute to the assessment of relative 
developmental effectiveness of these program sectors (by 
setting, stage of development, structure of production, 
etc. ) . The evaluations may then contribute to the fundamen- 
tal, but presently ad hoc and judgmental, process of setting 
country and agency program priorities. 
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I .  P re -Pro jec t  flced Assesslnent 

A.  What is t h e  c u r r e n t  and p r o j e c t e d  s t a t u s  o f  r u r a l  e l e c t r i -  
f i c a t i o r l  (m) i n  t h e  country .  

l . To what e x t e n t  a r e  n a t i o n a l  economic development and 
energy p l a n s  and g o a l s  compatible wi th  RE and t o  what 
e x t a n t  is RE a p r i o r i t y  among energy g o a l s .  

2.  Whht i s  t h e  c u r r e n t  s t a t u s  of  RE i n  t h i a  coun t ry  and 
w l ~ a t  l e s s o n s  have been l ea rned .  

3. To what e x t e n t  a r e  t h e r e  c o n s t r a i n t s  and o p p o r t u n i t i e s  
f o r  HE i n  t h i s  country .  

4. To what e x t e n t  i s  coopera t ive  development f o s t e r e d  i n  
t h i s  coun t ry .  

8. To what e x t e n t  is t h e r e  a need f o r  R u r a l g l e c t r i f i c a t i o n  

1. Hhht a r e  a l t e r n a t i v e  energy sources ,  i . 8 . .  e l e c t r i c i t y ,  
o f  s o l a r ,  g a s ,  and kerosene,  e t c .  and t o  what e x t e n t  is 
e a c l ~ :  

Ava i l ab le  f o r  use  among reg ions  and 
s e c t o r s  ( r u r a l  v s  u rban) .  

C o s t l y  i n  p ropor t ion  t o  incomes o f  
consumers by type  o f  consumer. 

U t i l i z e d  e f f i c i e n t l y  i n  p roduc t ion  
and d i s t r i b u t i o n .  

Se rv ing  d i v e r s e  uses  and purposes.  

C o s t l y  i n  terms o f  f i n a n c i a l  v i a b i l i t y  
of  o p e r a t i n g  e n t e r p r i s e .  

To what e x t e n t  was c u r r e n t  and p r o j e c t e d  s t a t u s  o f  r u r a l  e l e c t r i f i -  
f i c a t i o n  a s ses sed  i n  t h e  country?  

To what e x t e n t  wa5 c o m p a t i b i l i t y  of  RE wi th  n a t i o n a l  economic de- 
development and energy p l a n s  and g o a l s  a s ses sed  and p r i o r i t y  dLd RE 
have among t h e s e  goa l s?  

To what e x t e n t  was t h e  c u r r e n t  s t a t u s  and previous  expe r i ences  
wi th  RE a s ses sed?  

To what e x t e n t  were c o n s t r a i n t s  and o p p o r t u n i t i e s  f o r  RE a s ses sed?  

To what e x t e n t  was the coopera t ive  movement a s ses sed?  

To what e x t e n t  was a need f o r  RE a s ses sed?  

To what e x t e n t  were a l t e r n a t i v e  energy sources  a s ses sed  f o r  each  
of  t h e s e  i tems? 

(Continued) -- 
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8. To what cwten t  were ope ra t ion  and management a c t i v i t i e s  
r e l a t e d  Lo p r o j e c t  impacts.  

1. To trhat e x t e n t  were each o f  the  fol lowing c a r r i e d  ou t r  

Mamagement C Adminis t ra t ion 

C o s t  6 budgeting 

Moni tor ing C Eva lua t ion  

Membership promotion and educat ion 

T r a i n i n g  

Recrui tment  and t r a i n i n g  of d i r e c t  personnel  

Cons t ruc t ion  

Con t rac t ing  and schedu l ing  

Orde r ing  r e c e i p t  and d e l i v e r y  of  i npu t s .  

C. To what e x t e n t  d i d  p r o j e c t  impacts  occur  ( in t ended  and 
uni ntendt:dl . 
1. To what e x t e n t  d i d  d i d  t h e  p r o j e c t  reach its t a r g e t  

group i n  terms o f ;  

T o t a l  popu la t ion  

Rura l  vs .  urban 

Poor vs  non-poor 

R e s i d e n t i a l  vs .  p roduc t ive  

P rev ious ly  e l e c t r i f i e d  vs .  p rev ious ly  
n o n e l e c t r i f  i e d  

To what e x t e n t  were o p e r a t i o n  and management a c t i v i t i e s  a s ses sed  t o  be 
r e l a t e d  t o  p r o j e c t  impacts? 

To what e x t e n t  d i d  t h e  documentation a s s e s s  t h e  degree  t o  which each of  
t h e  fo l lowing func t ions  were c a r r i e d  ou t r  

To what e x t e n t  were in tended and unintended p r o j e c t  impacts a s ses sed?  

To what e x t e n t  was t h e  p r o j e c t  a s ses sed  t o  have reached i t s  t a r g e t  
group i n  terms o f :  

Menlbers vs  consumers 

(Continued) -- 



Page 5. (Cor~ t inue~ l )  

.- 

I s s u c s  Pltr.tse f o r  ; I s s u e s  a s  Phrased f o r  Review of  Documentatiorr 
.- -. - - . .- - - .- 

E. Whdt i r  ~ l i e  economic and s o c i a l  f e a s i b i l i t y  of  t he  p r o j e c t  To whdt e x t e n t  was t h e  economic and s o c i a l  f e a s i b i l i t y  of  t h e  p r o j e c t  
t o  be d p l ~ l i e d  t o  each a l t e r n a t i v e  p r o j e c t  des ign? a s ses sed?  

1. What a r e  p r o j e c t e d  i n p u t  c o s t s  valued by oppor tun i ty  
c o s t  o f  t l t r i r  use?  

2.  What a r e  p r o j e c t e d  b e n e f i t s  ( q u a n t i f i e d  t o  t h e  e x t e n t  
p o s s i b l e )  t o  t h e  l o c a l  r eg ion  artd populace? 

3. Wliat ,is n e t  p r e s e n t  va lue  and/or economic r a t e  of  
r e t u r n ?  

F. What shoirld be the  terms of  loan?  

1. Wliat shou ld  be i n t e r e s t  r a t e  and t o  vha t  e x t e n t  does 
Ltris imply a subs idy?  

2. Wliat is c r e d i t  s t a t u s  of  borrower a n d . i t s  access  t o  
c ~ ~ [ - ' i t a l  markets?  

3. To what e x t e n t  a r e  t h e r e  a l t e r n a t e  sources  o f  
o f  f i n a n c i n g  f o r  t h e  p r o j e c t ?  

4. Wliat shou ld  be o t h e r  cond i t ions  o f  . a  l oan?  

To what e x t e n t  were p r o j e c t e d  i n p u t  c o s t  valued by t h e  oppor tun i ty  
c o s t  of  t h e i r  use  a s ses sed?  

To what e x t e n t  were p r o j e c t e d  b e n e f i t s  ( q u a n t i f i e d  t o  t h e  e x t e n t  
poss i l t le)  t o  tlie l o c a l  r eg ion  and populace by type  a s ses sed?  

To what e x t e n t  was t h e  n e t  p r e s e n t  value  and/or economic r a t e  of  
r e t u r n  a s ses sed?  

To what e x t e n t  were terms o f  loan a s ses sed  t o  have been adequate ly  
s p e c i f i e d  and a s ses sed?  

To what e x t e n t  were t h e  i n t e r e s t  r a t e s  app l i ed  t o  t h e  loan  found 
t o  imply a subsidy? 

To what e x t e n t  was t h e  c r e d i t  s t a t u s  ( access  t o  c a p i t a l  market) o f  
t h e  borrower s p e c i f i e d  and analyzed? 

To what e x t e n t  were a l t e r n a t i v e  sources  of  f inanc ing  f o r  t h e  p r o j e c t  
s p e c i f i e d  and analyzed? 

To what e x t e n t  were o t h e r  c o n d i t i o n s  of a loan  s p e c i f i e d  and 
analyzed? 

111. P r o j e c t  Imple~~ren ta t ion  (Actual )  

* A. To what t ?x ten t  d i d  p r o j e c t  p o l i c i e s  a f f e c t  p r o j e c t  impacts? To what e x t e n t  were p r o j e c t  p o l i c i e s  a s ses sed  t o  have a f f e c t e d  
p r o j e c t  impacts? 

1. How does t h e  p r o j e c t  comport w i th  n a t i o n a l  and l o c a l  
dev*lopment, and energy g o a l s ,  p r i o r i t i e s ,  and needs? 

2. What was t h e  r e l a t i o n s h i p  between a c t u a l  r a t e  
s t r u c t u r e s  and p r o j e c t  impacts? 

To what e x t e n t  d i d  t h e  documentation a s s e s s  p r o j e c t  comportment w i t h  
n a t i o n a l  and l o c a l  development and energy g o a l s ,  p r i o r t i e s  and needs? 

To what e x t e n t  were r e l a t i o n s l i i g s  between a c t u a l  r a t e  s t r u c t u r e s  and 
p r o j e c t  impacts a s ses sed?  

3. To what e x t e n t  were g o a l s  and purposes  o f  p a r t i c i p a t i n g  To what e x t e n t  were g o a l s  and purposes  of  p a r t i c i p a t i n g  agencies  
aget tc ies  compat ib le  and how d i d  they a f f e c t  p r o j e c t  a s ses sed  t o  be compat ib le ,  and how was t h i s  a s ses sed  t o  a f f e c t  
int[~dcts? p r o j e c t  impacts? 

(Continued) -- 
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c o s t s  ( i n s t a l l a t i o n  and s e r v i c e )  t o  t a r g e t  groups a s  
s p e c i f i e d  above. 

P r o j e c t e d  usaga and a d a p t a b i l i t y #  load  d e n s i t y  
and growth, phasing o f  s e r v i c e .  

S u s t a i n a b i l i t y  
Ease of ~ d m i n i s t r a t i o n , ,  maintenance and r e p a i r  

Cos t  r e g u l a t i o n  - meters  ve r sus  non meters.  

Required eng inee r ing  i n p u t s  and sources .  

C .  What s l ~ o u l d  b e  o r g a n i z a t i o n a l  d e s i g n  and management 
requirements?  

1. Whai is  h i s t o r y  and p r o f i l e  o f  a c t i v i t i e s  o f  
a l t e r n a t i v e  e l e c t r i f i c a t i o n  o r g a n i z a t i o n s  i n  
tlre p r o j e c t  a r e a .  

2. What a r e  necessa ry  func t ions  t o  be under taken by 
each p a r t i c i p a t i n g  agency and t o  what e x t e n t  can 
e d c l ~  k ind  of o r i g a n i z a t i o n  c a r r y  t h e s e  o u t .  

3. Which o r g a n i z a t i o n a l  t ype  o f f e r s  t h e  b e s t  p rospec t s  
f o r  f i n a n c i a l  v i a b i l i t y  and why? 

4 .  How a r e  p a r t i c i p a t i n g  agenc ie s  t o  be i n t e r r e l a t e d ?  

D. What is g e a s i b i l i t y  o f  a l t e r n a t e  p r o j e c t  des igns?  

1. What: a r e  p r o j e c t e d  c o s t s ?  

2.  What a r e  p r o j e c t e d  b e n e f i t s ?  

3. W ~ a t  i s  f i n a n c i a l  r a t e  o f  r e t u r n  o f  n e t  b e n e f i t s  
u truam? 

4 .  Whdt a r e  p r o j e c t e d  cash f lows,  and income s t reams and 
r e l a t e  t o  e x i s t i n g  f i n a n c i a l  s t a t u s  of  i n s t i t u t i o n s .  

To what e x t e n t  a r e  o r g a n i z a t i o n a l  des igns  and ohanagement requirements  
s p e c i f i e d  and analyzed? 

To what e x t e n t  were t h e  h i s t o r i e s  and p r o f i l e s  o f  a l t e r n a t i v e  e l e c t r i -  
f i c a t i o n  o r g a n i z a t i o n s  i n  the  p r o j e c t  a r e a  desc r ibed  dnd analyzed? 

To what e x t e n t  were necessary  f u n c t i o n s  a s ses sed  t o  have been adequate- 
l y  undertaken by each of  t h e  participating agenc ies ;  and what e x t e n t  
was each kind o f  o rgan iza t ion  a s ses sed  t p  have been s u i t e d  t o  ca ry  o u t  
its ass igned  func t ion?  

To what e x t e n t  was t h e  a t t empt  made t o  a s s e s s  which o r g a n i z a t i o n a l  
t ype  o f f e r e d  t h e  b e s t  p rospec t s  f o r  f i n a n c i a l  v i a b i l i t y  and why? 

To what e x t e n t  were p a r t i c i p a t i n g  agenc ie s  a s ses sed  t o  have been 
i n t e r e l a t e d ?  

To what e x t e n t  was t h e  f e a s i b i l i t y  o f  a l t e r n a t e  p r o j e c t  des igns  
a s ses sed?  

To what e x t e n t  were p r o j e c t e d  c o s t s  a s ses sed?  

To what e x t e n t  were p r o j e c t e d  b e n e f i t s  a s ses sed?  

To what e x t e n t  was the  f i n a n c i a l  r a t e  o f  r e t u r n  o f  n e t  b e n e f i t s  
a s ses sed?  

To what e x t e n t  were p r o j e c t e d  cash  flows and income s t reams as ses sed  
t o  have been r e l a t e d  t o  e x i s t i n g  f i n a n c i a l  s t a t u s  o f  i n s t i t u t i o n ?  

(Continued) -- 
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3 .  'L'u what e x t e n t  a r e  e x p e r i e n c e s  o f  o t h e r  c o u n t r i e s  w i th  
RE ~ e l e v a n t  t o  t h i s  courrtry and t h i s  p r o j e c t ?  

11. P r o j e c t  Design and F e a s i b i l i t y  A p p r a i s a l  ( In t ended)  

A. What should  be  t h e  s t r u c t u r a l  d e s i g n  o f  t h e  p r o j e c t .  

1. Determine and ana lyze  p r o j e c t  g o a l s a n d  purposes  
alld c o s ~ p a t a b i ' l i t y  among t h e  p a r t i c i p a t i n g  agenc ie s .  

2.  Deti-nnirre and ana lyze  t h e  a v a i l a b i l i t y  o f  l o c a l  
arhd f o r e i g n  i n p u t s  arrd p r o p o r t i o n  of each t o  be 
provided by each p a r t i c i p a t i n g  agency. To what 
e x t e n t  carr l o c a l  l i n k a g e  be  f o s t e r e d ?  

3 .  D i f f e r e n t i a t e  and a n a l y z e  t a r g e t  g r o u p  by type :  
(1) l o c a t i o n  ( 2 )  income s t a t u s  (3 )  c u r r e n t  e l e c t r i f i -  
cation s t a t u s  ( 4 )  comsumption v s  p r o d u c t i v e  u s e 6 1  
p o l i t i c a l  s t a t u s ,  (6)  a c c e s s  t o  i n f r a s t r u c t u r e ,  h e a l t h  
arid educa t ion .  

4. D i f f e r e n t i a t e  and ana lyze  range o f  consumption and 
product . ive  u s e s  t o  which e l e c t r i c i t y  i s  t o  be  p u t  by 
eacll t ype  of consumer. 

5. Spec i fy  and  ana lyze  range o f  impacts  i n t ended  t o  be 
achieved . 

8.  What should  be  e n g i n e e r i n g  des ign ,  c a p a c i t y  and e l e c t r i c i t y  
o u t p u t  tu s a t i s f y  above determined demand purposes?  

1. Spec i fy  a l t e r n a t i v e  eng inee r ing  des igns  and analyze  
In terms o f  each energy sou rce  : 

Genera t ion ,  t r ansmis s ion  and d i s t r i b u t i o n  
c o s t s  t o  t a r g e t  groups.  

To wlrat e x t e n t  were o t h e r  coun t ry  expe r i ences  which were ra levarr t  t o  
RE i n  t h i s  coun t ry  a s se s sed?  

To what e x t e n t  was t h e  s t r u c t u r a l  d e s i g n  o f  t h e  p r o j e c t  a s se s sed?  

To what e x t e n t  were p r o j e c t  g o a l s ,  purposes  and c o m p a t a b i l i t i e s  among 
p a r t i c i p a t i n g  agenc ie s  de termined and analyzed?  

To what e x t e n t  was t h e  a v a i l a b i l i t y  and p ropor t ion  o f  r e sou rce  i n p u t s  
provided by l o c a l  and f o r e i g n  agenc ie s  adequate ly  determined and 
and analyeedr arid t o  what e x t e n t  were l o c a l  l i nkages  t o  be  f o s t e r e d  and 
analyzed?  

To what e x t e n t  was t h e  p r o j e c t  t a r g e t  group a s se s sed  and d i f f e r e n t i -  
a t e d  by each types?  

To what e x t e n t  was t h e  range o f  e l e c t r i c a l  consumption and p roduc t ive  
u s e s  by type  o f  consumer determined and analyzed?  

To what e x t e n t  was range o f  i n t ended  impacts  i d e n t i f i e d  a s se s sed?  

To what e x t e n t  was eng inee r ing  des ign ,  c a p a c i t y  and e l e c t r i c i t y  o u t p u t  
analyzed i n  l i g h t  o f  t h e  above determined demand purposes?  

To what e x t e n t  were a l t e r n a t i v e  eng inee r ing  d e s i g n s  s p e c i f i e d  and 
analyzed i n  terms o f  each energy sou rce ,  and i n  terms o f  t h e  fo l lowing 
i terns : 

Consumer c o s t s  by c a t e g o r y  and r e l a t i o n  t o  
c u r r e n t  and a l t e r n a t e  r a t e  s t r u c t u r e s .  

(Continued) -- 
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2. Wl1.1t are the opportunity costs of investing in RE 
ve~sus investing in other energy activities. 

3. To what extent is there a need for RE as an input 
inlo other development proyrams and projects. 

To what extent were opportunity costs of alternative investments assessed? 

To what extent was RE assessed as an input into other development program 
and projects? 

C. To what extent is there a need for a Rural Electrification To what extent was a need for RE project assessed7 
Project? 

1. Wlut socio-economic characteristics are or non- 
sul~portive of a RE project? 

Geographic distribution of population. 

Income characteristics. 

Production and employment. 

Physical infrastructure. 

Local community support. 

Existence of related developnent programs and 
systems. 

Institutional and technical capability to 
implement and manage the project. 

Availability of adequate financial resources. 

Special constraints to developing a RE 
project. 

Substitutability with other energy sources 
and supplies. 

2. Wllot resources are required to maximize use of 
e1c:ctricity and to what extent are these resources 
['":sent? 

To what extent were each of the socio-economic characteristics assessed? 

To what extent was the existence and availability of the resources 
required to maximize use of electricity adequately determined and 
assessed? 

(Continued) -- 



I s s u e s  Phrased  f o r :  I s s u e s  a s  Phrased f o r  Review o f  Documentation 
- - .- . . . - -- . -- 

2. 'I'o what e x t e n t  u a s  o u t p u t  ( e l e c t r i c i t y )  adequate 
for : 

P u b l i c  usage  

llousehold usage  

P r o d u c t i v e  usage  

D. To what e x t e n t  d i d  p r o j e c t  and e l e c t r i c i t y  c o s t s  and 
t h e i r  d e t e r n ~ i n a n t s  a f f e c t :  

Out reach  among t a r g e t  g roup  by type.  

S u b s i d i z a t i o n  among consumer types .  

F i n a n c i a l  v i a b i l i t y  o f  implementing agency 
and sub-borrower.  

I n s t a l l a t i o n  and f r o n t  end c o s t  and 
a f f o r d a b i l i t y  by consumers. 

R e l a t i v e  c o s t s  among sub-borrowers. 

E. To what e x t a n t  was employment g e n e r a t e d  and who were 
p r i n c i p a l  b e n e f i c i a r i e s .  

P .  To wlmt e x t a n t  were e a c h  of  t h e  f o l l o w i n g  impacts  
r e a l i z e d ?  

l l e a l t h  

Educa t ion  

Environment 

S e c u r i t y  

Communication 

I n f r a s t r u c b l r e  

M i g r a t i o n  

To what e x t e n t  was o u t p u t  ( e l e c t r i c i t y )  a s s e s s e d  t o  havd been 
adequate  f o r  each i tcm: 

To what e x t e n t  were p r o j e c t  and e l e c t r i c i t y  c o s t s  and t h e i r  
d e t e r m i n a n t s  a s s e s s e d  t o  a f f e c t :  

To what e x t e n t  was employment a s s e s s e d  t o  have been g e n e r a t e d  
and who, i f  anyone, were d e t e n n i r ~ e d  t o  be t h e  c h i e f  b e n e f i c i a r i e s ?  

TO what e x t e n t  were each o f  t h e  fo l lowing  i w ~ a c t s  a s s e s s e d  t o  
have been r e a l i z e d ?  

(Continued) -- 



1osuei k hrased for: Issues as Phrased for Review of ~ocumentatlon ' 

-- 

Coimunity ar~d local participation 

substitutability with other fuels and 
other furl supplies. 

Linkages wit11 other projects and 
programs 



The proposed conceptual framework follows : it is 
organized by each issue in the project decision-making 
phrase -- pre-project need assessment, project design and 
feasibility and project implementation. Each issue is 
phased in two ways: (1) as it would be phrased if one were 
conducting a pre-project need assessment or designing a 
project or evaluating a project and (2) as a guide for 
evaluating the documentation which covers all phases of the 
project cycle. The phrasing of the issue in the second 
instance is the guide or outline which was followed by RRNA 
in our review of the documentation. It thus serves simul- 
taneously as an outline for Part I 1  - The Inter-project 
Issues Analysis. 

I. Pre-Project Need Assessment 

Preliminary Review of Rural Electrification 
Status and Potential 

Country Program Goals 

Prior to the recent formalization of the country pro- 
gram planning process, with the introduction of Development 
Assistance Program (DAP) papers, and even more recently the 
Country Development Strategy Statements (CDSS), mention of 
the relevance of rural electrification to country program 
goals was restricted to very general statements entitled 
"Place of Project in the Development Program. It 

The CAPS, the principal source of any discussion for 
most of the projects reviewed in this study, generally 
provide a section on the place of the project in the econo- 
mic development of the country or in development strategy. 
Ye did find at least one document, however, with no such 



discussion(second Bolivia loan). These discussions tend to 
be descriptive rather than analytical in their presentation 
of AID and most government development strategies, projects 
and programs. In a parallel manner they present rural 
electrification aims. However, linkages between the two are 
based either on unsubstantiated claims that electrification 

has been a principal constraint in national economic deve- 
lopment or that the proposed rural electrification project 
will be located in areas where other development projects 
are being implemented. Rural electrification will therefore 
provide important supportive infrastructure to these pro- 
jects or programs. No discussion is provided as to whether 
other types of energy projects could provide a better sup- 
port base, an omission partly attributable to the document's 
purpose of justifying a specific project rather than assess- 
ing objectively a range of projects. Although some improve- 
ment in the treatment of rural electrification projects and 
country goals in the CAPS was noticed over time, no docu- 
ments contained discussions of possible alternative rural 
electrification development options. 

Review of Historic In-Country and Other Country 
Experience With Rural Electrification 

Most relevant documents consider almost exclusively the 

United States experience under the Rural Electrification 
Administration (REA) as the model for the need and design of 
rural electrification projects. This preoccupation stems 
primarily from the dominant role NRECA has played in pre- 
project need assessments through its country surveys and 
feasibility reports. Later AID documents refer to rural 
electrification experiences in other developing countries 
( e l  the Project Review Paper for the second Guatemala 

loan), but mention is made of the successes rather than 



pitfalls of these projects and often even the success is not 
substantiated in these documents. 

Reviews of in-country experience with rural-town elec- 
trification generally were limited to describing the defi- 
ciencies of existing systems (by U.S. standards), and to 
noting the priority of extending central grid systems in 
urban as opposed to rural areas. Little attention in the 
documents was given to assessing the adequacy of the REA 
type systems within the local setting, to exploring means of 
improving the performance of existing systems or to assess- 
ing the priority of immediate extension of U.S. grade ser- 
vice to low-density areas. Thus the general recommendation 
of such reviews, to the extent they took place, tended to 
call for the replacement of existing systems by systems 
based on the REA model. 

One exception to this rule is the 1965 Searls Guatemala 
report for NRECA where, due to the unavailability of low- 
cost hydropower, Searls did not recommend rural electrifica- 
tion cooperative development. Rather he recommended that 

efforts to assist municipal and small private systems be 
undertaken at that time. 

Most loan documents also refer to any previous AID- 
financed rural electrification grants and loans. In many 
instances these previous projects are simply described 
rather than analyzed and l~successeslf are stated, not substan- 
tiated. As an exception, the second Nicaraguan loan did 
assess a limited range of accomplishments and problems in 
the previous loan. Mechanisms for overcoming the problems 
were supposedly built into the second loan. Ironically, 

documents for the second Guatemala loan, which referenced 
uncritically the llsuccessll in Philippines, Nicaragua and 



Costa Rica, d id  not  incorporate a review of the  f i r s t  
Guatemala loan. 

In  only two countr ies  -- Ecuador and the  Philippines 
--was a formal evaluation o r  survey of previous country 
loans used as a p a r t  of the  decisionmaking process fo r  the  
second loan. 

Po ten t ia l  Rural E l ec t r i f i c a t i on  Impacts 

In  the  pre-project phase, assessment of po ten t ia l  
impacts seems t o  have followed a course s imi lar  t o  t h a t  of 
the review of h i s t o r i c a l  experience. That i s ,  i n  the  ea r ly  
period such assessments drew heavily on the  d i r e c t  t rans-  
ference of experience from the  U.S .  model with l i t t l e  o r  no 
modification; and focused primarily on farm output and pro- 
duction, r u r a l  incomes, household ammenities, and democratic 
pa r t i c ipa t ion .  A s  time progressed, expectations regarding 
rural-urban migration, family planning and the preservation 
of fo res t ry  resources were added although these have been 
considered i n  only one or  two instances.  More recently,  and 
subsequent t o  the  r e s u l t s  of some of the major evaluat ive 
s tud ies ,  many such expectations have been revised. This i s  

perhaps i l l u s t r a t e d  by the  language of the p ro jec t  paper 
r e l a t i n g  t o  the  second Guatemala loan. I t  does not  claim 
t h a t  lack of e l e c t r i c  power i s  a major cons t ra in t  t o  in- 
creasing t a r g e t  population incomes, bu t  it assesses poten- 
t i a l  e l e c t r i f i c a t i o n  impact on po ten t ia l  income and welfare 
as  t h a t  of an in f ras t ruc ture  input  t o  a broad, multi-pro- 
j e c t ,  sec to ra l  development s t ra tegy.  Linkage t o  such pro- 
j ec t s  and the productive use of e l e c t r i c i t y  i n  r u r a l  areas 
a r e  s t ressed  as  being a r equ i s i t e  f o r  the  rea l i za t ion  of 
ru r a l  e l e c t r i f i c a t i o n ' s  po ten t ia l  impacts. 



Rural Electrification as a Priority 

Few documents indicate the relative priority of rural 

electrification in these countries as perceived by most host 
nationals or AID. The issue is generally treated in terms 
of national commitment to the project, substantiated by 
letters from key government officials. However, in many 
instances these letters are from officials in agencies who 
are involved in electrification projects and who by neces- 
sity would rank electrification highly rather than from 
Ministers of Planning whose ranking of rural electrification 
must consider other kinds of development projects. For 
example, in no documents was the proportion of the national 
budget devoted to energy or electricity matters provided or 
compared with other kinds of programs. In a CAP for 
Nicaragua, several statements were provided indicating rural 
electrification was one of the highest national priorities, 
yet no further substantiation was prasented. 

Constraints and Opportunities for 
Rural Electrification 

National power surveys and plans provide important in- 
formation on the existing impediments or opportunities for 
extending electrification throughout a country and should be 
identified, collected and reviewed before determining wheth- 
er it is necessary to investigate further the opportunity 

for rural electrification. These documents provide an 
indication of geographic areas of electricity concentration 

and absence of electricity and plans for extending existing 
systems among these areas; the nature of primal generation 
systems and their distribution by region, capacity and 
output, demand prospects by region and determination of 



sites where power shortages appear to be severe. The exist- 
ing impediments on both supply and demand should be reviewed 
to determine the scope for further action and avoid unneces- 
sary effort duplication. 

However, there was no evidence among the documents 
collected that this had been done prior to the decision to 
consider the prospects for a rural electrification project, 
even in instances where such documents and studies existed 
( e . ,  Colombia). The incentive for considering rural 
electrification appeared to be based on the llsuccessl' of 
U.S. experience rather than on a justified rationale or case 
for any particular developing country. NRECA in the 
Philippines, however, did suggest that it participate in an 
upcoming power survey, a relevant aspect of the next sec- 
tion. 

Rural Electrification Need Assessment 

Prior to determining the need for a project, the need 
for rural electrification itself should be assessed. This 
includes consideration of existing non-electricity and 
electricity systems and their uses. I 

Existing Non-Electricity Sources 

There appear to be two contrasting situations among the 
projects in this case study analysis with respect to an 
assessment of non-electricity sources. 

Virtually all pre-project documentation for loans in 
Bolivia, Colombia, Ecuador and Nicaragua failed to consider 
existing non-electricity energy forms (i.e., wood, kerosene, 
etc.). The omission of information on availability and 



distribution, cost and proportion of consumer income, utili- 
zation and efficiency, alternative use pattern, and reli- 
ability and geographic distribution of the consumption of 
alternate non-electricity forms for these countries in 
pre-loan documents is critical, given the assumption in most 
of these loans that population in the area will substitute 
new electricity for the existing energy forms. Even James 
Rosst 1966 study of cooperatives in Colombia, Nicaragua and 
Ecuador focused almost entirely on electrical energy. 

In contrast, documents for the Philippines, Guatemala 
and Costa Rica did address these issues. 

Existing Electricity 

Almost all pre-project documents at least mentioned or 
described availability of existing electricity in proposed 
project sites. 

Country surveys, whether specifically related to rural 
electrification or conducted in connection with a national 
power survey, as was the case in the Philippines, generally 
identified the presence or absence of electric generation 
facilities at the town and village level. Generally, very 
little information was developed on the prevalence of inde- 
pendent generation capacity at the farm or industry level. 
Energy utilization analysis was basically absent for either 
residential or productive uses, particularly in relation to 
the analysis of availability and use of other energy sources 
which are required to substantiate projections of the rate 
at which electricity may be expected to substitute for these 
other sources. An exception to this is the second Guatemala 
project paper, which was based on a rather extensive study 
of utilization and availability of electric power in project 
survey areas. 



Cost and Proportion of Consumer 
Income 

This analysis usually noted that existing small genera- 
tion and distribution systems were high-cost in relation to 
the potential offered by central grid systems. This is 
particularly true with respect to judgments regarding costs 
of existing generation systems in productive use. 

Costs of residential energy usage, when assessed, were 
limited to comparisons between estimates of current outlays 
for candles and kerosene with' the projected costs of elec- 
trical lighting. 

In the Philippines cost of current non-electric residen- 
tial lighting were lower than an equivalent consumption 

\ 

level of electricity. In Costa Rica, it was found that 
electricity was more expensive than candles and kerosene, 
but it was assumed that significant substitutions would 
still take place on relative quality grounds. 

Surveys in Guatemala undertaken before the second loan 
indicated that users and non-users were spending between 
8-13 percent of their annual income for household lighting, 
though users spent the larger absolute amount. This infor- 
mation was presented as evidence of the affordability of 
electricity among the target group when, in fact, it may 
merely document that electricity users were of a higher 
income status than non-users. 

Utilization and Efficiency 

Investigation of electricity utilization took place 
specifically as a part of project preparaticn in only the 
1978 second Guatemala loan. 



Reliability 

In most of the project documents, the reliability of 
existing electrical systems is often criticized, and su- 
perior reliability of central grid systems asserted as one 
of their advantages. However, no further analysis of this 
issue was generally undertaken prior to project initiation. 

Even if a need for electrification can be established, 
there are likely to be other vital needs of the communities 
as well -- health services, educational facilities and 
personnel, access to credit, improved roads, water systems, 
agricultural inputs, etc. It is therefore necessary that 
the need for rural electrification be examined in terms of 
the opportunity cost of this investment in these communi- 
ties. For example, how do people rank electricity among 
their alternative wants? What added resources do they think 
are required to make the most use of electricity if it were 
made available? To what extent is electricity as opposed to 
other inputs constraining development? These questions 
should also be analyzed, particularly in light of research 
in the early 1960s which indicated that the mere availabi- 
lity of electricity is not adequate for ensuring its produc- 

7 

tive use. I 

Objective analysis of these questions may reduce the 
probability of funding inappropriate projects, and simulta- 
neously provide useful baseline data for ultimately evaluat- 
ing and identifying the major factors associated with the 

communities in Developing Countries, March, 1963. 



effec t iveness  of the  p ro jec t .  This information can then be 
fed back i n t o  the  p r o j e c t  planning and design process as  a 
b a s i s  f o r  making decisons regarding t h e  worthiness a s  w e l l  

a s  t h e  design of fu tu re  proposed p r o j e c t s  . 

Rural E l e c t r i f i c a t i o n  Pro jec t  Need 

Rural e l e c t r i f i c a t i o n  p r o j e c t  need requi res  an examina- 
t i o n  of the  ex ten t  t o  which a l t e r n a t i v e  si tes and socio-eco- 
nomic s e t t i n g s  w i l l  support  a p ro jec t ;  t h e  e x t e n t  of l o c a l  
and na t iona l  support;  the ex ten t  t o  which t h e r e  would be 
both p o s i t i v e  and negative consequences; t h e  ex ten t  t o  which 
experience of o the r  count r ies  o r  o the r  p a r t s  of t h e  same 
country is  re levant ;  and f i n a l l y ,  t h e  ex ten t  t o  which for -  
e ign  ass i s t ance  a s  opposed t o  l o c a l  and na t ional  resources 
i s  required.  

Al terna t ive  S i t e s  

The s e l e c t i o n  of p r o j e c t  sites should be an outgrowth 
of the previous r u r a l  e l e c t r i f i c a t i o n  need assessment. 
However, because of indiv idual  predispos i t ion  t o  a pa r t i cu -  
l a r  kind of e l e c t r i c a l  generat ing and d i s t r i b u t i o n  system, 
f i n a n c i a l  v i a b i l i t y  of t h e  d i s t r i b u t i o n  e n t i t y ,  p a r t i c u l a r l y  
a cooperative,  has been a guiding force i n  pre-project  need 
assessment and s e l e c t i o n  of s i t e s .  Due t o  the  uncer ta in ty  
regarding t h e  r a t e  of adoption of e l e c t r i c i t y  f o r  productive 
purposes, t h e r e  may be a tendency t o  favor t a r i f f  s t r u c t u r e s  
which give rise t o  higher average cos t s  per  kwh f o r  residen- 
t i a l  users .  This can then l i m i t  access t o  e l e c t r i c i t y  among 
t h e  poor and among the r u r a l  r e s iden t s .  This scenario i s  
thus a d i r e c t  outgrowth of f a i l u r e  t o  consider a broader 
range of  a l t e r n a t i v e  energy systems i n  the  r u r a l  e l e c t r i f i c a -  
t i o n  need assessment, allowing t h a t  process t o  suggest  t h e  
appropriate  technological  form. 



Sites selection for rural electrification appears to 
have been made on the basis of a complex set of issues: 
potential financial outreach and developmental impact, 
development status of the region, existence of roads and 
power infrastructure such as would facilitate construction 
and operation, political priorities of the host-government, 
existence of local support for a project, etc. The primary 
tension which has to be detected among these issues is the 
tradeoff between assuring financial viability of the system 
and maximizing development outreach and impact. This is, of 
course, a function of the type of system being considered 
among other factors. 

Local and National Support 

NRECA specialists have consistently made efforts to 
assess and build on local support for rural electrification 
cooperatives. This process is included among their tfPhases 
and Stepst1 to rural electrification project development. In 
no case were expressions of local support and interest found 
lacking although the relation of such expressions to effec- 
tive demand was usually tenious and unclear. 

At the national level, expressions of support from 
interested agencies and politicians are also documented. 
These politicians generally had been beneficiaries of power 
sector agencies or congressional representatives of project 
areas, and there was seldom documentation of support or 
interest by national or regional development planning agen- 
cies. 

Even in the case of beneficiary or implementing agen- 
cies, the depth of support has at times been questionable. 
For example, in the case of the Philippine pilot projects, 
VRESCO and MORESCO, the documentation contained evidence of 



only lukewarm interest on the part of both the Development 
Bank of the Philippines and of the Electrification Adminis- 
tration (EA). Neither of these institutions participated in 
subsequent loans, so the EA was replaced by the National 
Electrification Administration, which operated under a 
strong mandate from President Marcos. 

In Costa Rica, the National Bank viewed the project 
purely as a banking transaction and ICE, the power insti- 
tute, though it participated fully in the implementation of 
the cooperatives project, showed no interest in replicating 
this experience. It therefore pursued rural electrification 
development independently of AID involvement. 

Positive and Negative Consequences 

The only mention of any possible negative consequences 
was in the CAP for Nicaragua-Rural Electrification Loan 111 
in its discussion of environmental effects. 

... we believe that because of the type 
of work to be performed (placement of 
power lines poles), the overall adverse 
impact on the environment will be mini- 
mal. In addition, because of the bor- 
rowing country's state of development in 
relation to the expected economic re- 
turns to be derived from the project, 
the limited adverse environmental impact 
would appear to be warranted under the 
circumstances. 

Project Experiences Within and 
Among Other Countries 

The CAPS frequently mention previous rural electrifica- 
tion loans. The second Nicaraguan loan was partly justified 
on the basis of the apparent llsuccess" of the first loan. 



Success was defined in terms of the completion of the faci- 
lities on schedule. Because total sales had exceeded sixth 
year projections in the second year, the cooperative had 
been in the black from the beginning even though the pro- 
jections did not indicate such a financial state until the 

fourth year. The availability of electricity was a possible 
reason for the location of two large industries in the 
project area. Means for overcoming the accounting and 
management problems in the implementation of the first loan 
were said to be provided in the second loan. These means, 
however, were not specified. 

The only projects preceded by an evaluation of previous 
loans were in Ecuador and the Philippines. In Ecuador, an 
evaluation was undertaken by USAID and the status of both 
previous projects was judged to be satisfactory based on 
growth of subscribers, financial status and a profile of 
electricity. In contrast to these cases, the subsequent 
Bolivian loan merely mentioned the previous loan without 
much assessment. 

The project review paper for the second Guatemala loan 
referenced reports on ~'successes~~ in Philippines, Nicaragua 

and Costa Rica, Bolivia and Colombia in distributing elec- 
tric power to rural inhabitants, positive impacts on target 
groups, excess power sales over projections during early 
years, and productive use of power. However, our assembled 
documents do not support broad generalizations for the 
projects in all of these countries. 

Sources of Financing 

Few NRECA surveys raised the question of local or host 

government financing in their scope of work, and even when 

mentioned the issue was not assessed completely. The CAPS 



usual ly  ind ica te  t h a t  no o the r  fore ign  donors a r e  i n t e r e s t e d  
i n  t h e  p r o j e c t  and t h a t  " loca l  and foreign c r e d i t  i n s t i t u -  
t i o n s  a r e  not  ab le  t o  o f f e r  concessional terms and condi- 
t i o n s  required t o  make t h i s  p r o j e c t  f e a s i b l e .  11 1 

11- Pro jec t  Design and F e a s i b i l i t y  
Appraisal 

S t r u c t u r a l  Design 

P r o j e c t  Goals and Purposes 

Some of t h e  r ecen t  p r o j e c t s ,  a f t e r  in t roduct ion  of a  
l o g i c a l  framework, d i f f e r e n t i a t e  between goals  and purposes. 
There a r e  considerable v a r i a t i o n s  i n  how these  a r e  speci-  
f i e d  -- from funct ional  emphasis on cons t ruc t ion  of f a c i l i -  
t i e s  and provis ion of r e l i a b l e  se rv ice  t o  incorporat ing 
r e s i d e n t i a l  and productive uses,  outreach and o the r  impacts- 
income, employment, e t c -  Most a l so  mention some welfare 
increas ing  aim. 

Goals and purposes, a s  s t a t e d  i n  p r o j e c t  documentation, 
have no t  been formulated i n  a  manner which permits the 

measurement of  their achievement. This i s  because of the 
d i f f i c u l t y  i n  a t t r i b u t i n g  r e s u l t s  d i r e c t l y  t o  the  p r o j e c t s  . 
The ind ica to r s  and measures of achievement when provided a r e  
inadequate i n  separa t ing  t h e  inf luence of non-project devel- 
opments on p r o j e c t  implementation and impact. D i f f i c u l t y  i n  
measuring p r o j e c t  inf luences i s  a  r e f l e c t i o n  of the "s ing le  
f a c t o r  fallacyIt  assumptions about p r o j e c t  purposes and 
goals .  

1. CAP, Nicaragua-Rural E l e c t r i f i c a t i o n  111, 1971, 5 .  



Resources and Inputs 

One of t h e  p r i n c i p a l  i s sues  i n  this area  i s  the propor- 
t i o n  of l o c a l l y  produced versus  imported inputs  i n  t h e  
pro] ect . Since AID genera l ly  f inances t h e  fore ign  exchange 
c o s t s  and has t r a d i t i o n a l l y  s t r e s s e d  the p o s i t i v e  e f f e c t  of 
U . S .  suppl ies  t o  these p r o j e c t s  on U . S .  balance of payments, 
there has been a tendency t o  assume most major inpu t s  should 
be imported from t h e  U.S. Other arguments supporting import 
preferences from the  U . S .  a r e  t h e  problems and c o s t s  of 
obta in ing  l a r g e  q u a n t i t i e s  of items l o c a l l y ,  p a r t i c u l a r l y  i f  

such backward l inkage i n d u s t r i e s  a r e  n o t  f u l l y  developed, 
e s p e c i a l l y  near  t h e  p r o j e c t  a rea .  No corresponding ana lys i s  
was found of t h e  e f f e c t  o f  these imports on h o s t  country 
balance of  payments, o r  on p r o j e c t  design and execution.  
More r ecen t ly ,  t h e  e a r l i e r  b i a s  has been reexamined, and 
t h e r e  appears t o  be a g r e a t e r  r o l e  f o r  l o c a l l y  provided 
inputs ,  such a s  poles ,  than i n  e a r l y  designed p r o j e c t s  i n  
the e a r l y  1960s. 

The second Guatemala loan i s  t h e  only p r o j e c t  reviewed 
which undertook a survey t o  i d e n t i f y  r e l e v a n t  t a r g e t  groups 
p r i o r  t o  p r o j e c t  design. Usually only es t imates  of  r u r a l  
and urban populat ion n a t i o n a l l y  and/or l o c a l l y  were present-  
ed,  with no i n d i c a t i o n  of what proport ion was l i k e l y  t o  
serve a (incomes, r e l a t i v e  p r i c e  vis-a-vis o the r  energy 
forms, p r i c e  of  e l e c t r i c i t y ,  etc. ) . 

- - 
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In most cases, at the potential project area level, 
only total population figures were presented, with yearly 
projections based on extending senrice to these at certain 
implied, but often unspecified and unsubstantiated, rates. 
In the ease of Guatemala, income and other socioeconomic 
characteristics were surveyed in project areas. Yet no 
demand analysis was made beyond noting that the average new 
user would have to pay no larger a proportion of his income 
for residential lighting than current users, but a somewhat 
higher proportion than current non-users. 

Uses. Projections of use by user-categories -- farm, 
residential, commercial, industrial, public -- are a char- 
acteristic feature of all the NRECA loan engineering and 
feasibility studies reviewed. However, in the absence of 
more specific information on incomes, income distribution, 
energy use patterns, productive structure and economic 
potential of project areas, it is difficult to characterize 
these figures as demand projections by use category. In 
many instances theoretically-based uses were listed, but 
probability, constraints on such uses, etc., were not con- 
sidered. 

Engineering Design 

Alternative Technologies and 
Orqanizational Forms 

In most cases there was no discussion of alternative 
technological or organizational approaches to rural electri- 
fication. Many of the projects were designed specifically 
to build cooperative rural electrification distribution 
systems, large enough to support a competent managerial 
staff and to provide 24 hour service at l'low-cost.ll This 



has generally implied an emphasis on distribution from a 
central grid as opposed to autogeneration system. The 
cooperative form and 24 hour nature of services have often 
worked their way into the statements regarding these 
loans. 

Exceptions have occurred in a few of the early Philip- 
pine cooperatives where self-generation was provided in 
Ecuador and Bolivia in which both cooperative and non-coop- 
erative electrification was financed; and in.Guatemala where 
development lacking and where rural electrification develop- 
ment and operation have been the exclusive province of INDE, 
the national power agency. 

Cost - 
Cost issues not properly addressed, though relevant to 

technical and organizational choices, include the following: 
Comparative construction costs of large generation, trans- 
mission and central grid distribution systems compared to 
localized autogenerating and distributing systems; relative 
power production costs of these system types, including 
fuel, maintenance, and depreciation; relative administrative 
and personnel costs, taking into account the scarcity value 
of skilled management, metering and billing costs, etc. 

Costs of obtaining finance are also relevant in con- 
sidering organizational types. For example, stock-issued 
cooperative and non-cooperative organizations can obtain 
finance through equity participation although many coopera- 
tives (i.e. Philippines) are non-stock. Even in the case of 
stock cooperatives, equity participation is usually re- 
stricted to members. State systems do not generally have 
access to private credit markets, but bond issues, central 



government support, and foreign assistance are generally 
available to them. Private and municipal systems can often 
top private credit markets although not in terms enabling 
their expansion into low-density areas. Public sector 
guarantees and interest subsidy support to such private 
sector systems are potential means of encouraging such 
expansion, which the documentation indicates have not been 
explored, at a minimal cost in terms of public finance. 

Ease of Administration 

Similarly, technology and organization affect adminis- 
trative requirements. Independently operated central grid 
systems require good-sized staffs and experienced manage- 
ment. Integrated state systems may offer economies of scale 
in personnel and management. Small municipal and private 
systems generally maintain minimal staffs, sometimes at the 
cost of quality service. Individual metering imposes read- 
ing and billing costs which are not occasioned by the use of 
flat rates and which may exceed potential losses from theft 
or inappropriate consumer classification. One of the major 
constraints to low-income residential consumption is, ac- 
cording to several reports (i.e. Davis et. al., Costa Rica), 
the inability of such households to afford appliances. 

Sustainability. This issue is perhaps particularly 
relevant to the cooperative organizational form. As noted 
in the Benjamin report to NRECA on the Costa Rican coopera- 
tives (1964) these organizations require, for their continu- 
ed expansion and viability, continuing technical and finan- 
cial support from a national entity such as the REA in the 
United States or the NEA in the Philippines. This may be 
confirmed by the demise of the cooperatives in colombia and 
Ecuador where such support was lacking. The issue of the 



subs ta inab i l i ty  of a  pa r t i cu l a r  organizat ional  form i s  
therefore  c lose ly  l inked t o  t h a t  of assessing the  degree of 
commitment a t  t h e  nat ional  l eve l .  

Di f fe ren t i a l  Impacts. The advantages and disadvantages 
of a l t e rna t i ve  technological and organizational designs w i l l  

c l e a r l y  be re f l ec ted  i n  t h e i r  developmental impact poten- 
t i a l .  For example, c o s t  of i n s t a l l a t i o n ,  c o s t  t o  the  consu- 
mer, a b i l i t y  t o  operate i n  low-density areas,  qua l i ty  and 
durat ion of service ,  e t c . ,  w i l l  a l l  be af fec ted  by these  
choices. The r e l a t i v e  effect iveness of these a l t e rna t i ve s ,  
guided by the  t tcost-benefi t t t  appraisal  of t h e i r  developmen- 
t a l  impact po ten t i a l ,  should therefore  be the  fundamental 
c r i t e r i o n  i n  reviewing a l t e rna t ives .  

AID/Local Dis t r ibut ion  
of Projec t  Costs 

In p rac t i ce ,  with the  exception of t he  p i l o t  p ro jec t s  
i n  the  Phil ippines and Costa Rica, the  degree of A I D  p a r t i -  
c ipa t ion  appears t o  have been determined by financing t h e  
foreign exchange component of t o t a l  p ro j ec t  cos ts .  Str ict  
adherence t o  this c r i t e r i o n  may have an undesirable in f lu -  
ence on the  po ten t i a l  f o r  l oca l  provision of inputs  and the 

goal of exploi t ing  the backward linkage impact of AID pro- 
j ects . 

Economic Feas ib i l i t y  

Cost-benefit analysis  of r u r a l  e l e c t r i f i c a t i o n  p ro jec t s  
was conducted i n  only a  few cases -- the  t h i r d ,  fourth,  and 
f i f t h  Phil ippine loans,  t h e  second Bolivian loan, and the  
second Guatemalan loan. 



In  the  Phi l ippines,  t he  t h i r d  loan document contained 
cos t -benef i t  analys is  f o r  one of the 12 cooperatives being 
financed, Ilocos Norte. For this sub-project,  a  benef i t -  
c o s t  r a t i o  of 1.29 and an i n t e rna l  r a t e  of r e t u rn  of 20 

percent  were estimated. 

The four th  loan paper contained r e s u l t s  of bene f i t  c o s t  
analys is  f o r  94 cooperative systems f o r  which f e a s i b i l i t y  
study projec t ions  were avai lable .  No cos t -benef i t  r a t i o  o r  
i n t e r n a l  r a t e  of r e t u rn  est imates  were presented, although 
it was s t a t e d  t h a t  a l l  94 cooperative p ro jec t s  together  had 
a  Present  Social  Value of about 2.24 mi l l ion  pesos. On a 
combined investment i n  t he  neighborhood of 1 b i l l i o n  pesos, 
t h i s  implies a  B/C r a t i o  marginally above 1, and an IRR 

bare ly  super ior  t o  the  1 2  percent  discount r a t e  employed. 

The f i f t h  loan document s t a t e s  t h a t  

To est imate t h e  f inanc ia l  r e tu rn  on the  
investment an t i c ipa ted  under the  pro- 
j e c t ,  the  f inanc ia l  da ta  f o r  a  hypothe- 
t i c a l  cooperative have been pro j  ected 
from year 0 through 24. A s  it i s  impos- 
s i b l e  t o  i den t i f y  exact ly  how A I D  funds 
w i l l  be used, it i s  reasonable t o  devel- 
op this l l representat ive" cooperative 
whose revenues and cos t s  a re  derived 
from h i s t o r i c a l  r e l a t ionsh ips  es tab l i sh -  
ed by NEA cooperatives i n  general.  

More s p e c i f i c a l l y  t he  e n t i t y  analyzed i s  
composed of the  t yp i ca l  cooperative 
population: 79% of t o t a l  connections a r e  
r e s i d e n t i a l ,  .02% indus t r i a l ,  11% com- 
mercial ,  9% s t r r t  l i gh t i ng ,  and .4% 
public  bui ldings.  

A f inanc ia l  i n t e r n a l  r a t e  of r e t u rn  of 20 percent  i s  

reported f o r  this "cooperative. Elsewhere, an i n t e rna l  

- - -- - - 
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economic r a t e  of re tu rn  fo r  t he  p ro jec t  a s  a  whole i s  re- 
ported t o  be 30 percent. 

Both the  second Bolivian and the  second Guatemala loans 
were analyzed using Marcelo Selowskyls methodology as i s  
described i n  h i s  ''Notes on t he  Appraisal of Rural E l e c t r i f i -  
ca t ion  ProjectsI1 ( IBRD) .  Both of these analyses benef i t  
from pro jec t  area survey data  which f a c i l i t a t e d  t he  estima- 
t i o n  of p r ice  e l a s t i c i t i e s  of demand fo r  e l e c t r i c  power i n  
various uses,  as  well as presented estimates of cos t  reduc- 
t ions  ant ic ipated  through the  subs t i tu t ion  of e l e c t r i c i t y  
f o r  other  energy sources. In Bolivia a  benefi t -cost  r a t i o  
of 1.85 was reported fo r  t he  p ro jec t  as  a  whole, while no 
i n t e rna l  economic r a t e  of re tu rn  was reported. In Guatema- 
l a ,  base case i n t e rna l  economic r a t e s  of re turn  (without 
including estimated consumer surplus benef i t s  ) of 12.5 
percent and 3 .6  percent were reported f o r  analyses which 
included and excluded the  cos ts  of generation, respect ively.  

111. Projec t  Implementation 

The preceeding analysis  focused on pre-project  i ssues .  
This sec t ion examines t he  extent  t o  which col lec ted  docu- 
ments have assessed the  policy,  operations and management, 
outreach and impacts of these projec ts  o r  sub-projects on 
various groups of e l e c t r i c i t y  consumers of and on the  loca l  
communities. 

The pr incipal  sources f o r  t h i s  sec t ion a re  evaluation 
repor ts ,  audi ts ,  post-project surveys, CAPS and PPs. How- 
ever,  t he  wide d i spars i ty  i n  the  scope, substance and pur- 
pose of these documents makes it d i f f i c u l t  t o  f ind  one term 
t o  describe them a l l .  Few i f  any ac tual  impact measurement 



t 

studies were found. Some documents are program evaluations 
which touch on a limited range of impact issues -- (i.e., 
the 1970 evaluation of the first two Ecuadorean loans). 
Most striking is the paucity of such documents although the 
design of most of these loans pre-date AID'S major evalua- 
tion efforts. 

Policy Factors 

There are four principal issues with respect to the 
relationship between project implementation and policies. 
Collected project execution reports (audit reports, etc.) 
and evaluation studies serve as the information base for 
examining the treatment of these issues. 

Compatibility of Goals and Purposes 
Among Participating Agencies 

In project planning and design, some commitment from 
local resources was required in order that the project be 
approved by AID. However, the extent to which these re- 

sources are forthcoming affects how the total project is to 
be implemented and often depends on whether or not the goals 
and purposes of host agencies and AID are compatible. 
Compatibility does not require that the goals be the same or 

that the same priorities exist. However, different inter- 
ests and goals can have a marked effect on project implemen- 
tation and effectiveness. 

Only one evaluative document -- the final evaluation 
report for third rural electrification loan in Ecuador -- 



addressed the issue of the compatibility of AID and imple- 
menting agency goals and the effect on project execution. 
The original design of the Ecuador project required the 
establishment of three new cooperatives among the eleven 
intended sub-borrowers. However, after project implementa- 
tion, INECEL, implementing agent responsible for national 
development of rural electrification, decided it was not 
interested in promoting cooperative establishments since its 
ultimate aim was to integrate all local systems into a 
national system after the addition of several large hydro- 
electric plants. INECEL also took over one of the existing 
cooperatives. Thus, INECEL did not want to promote locally 
supported entities such as cooperatives which might chal- 
lenge 1NECEL1s ultimate takeover of the system. Consequent- 
ly the entire project was redesigned, and the requirement to 
construct three new cooperatives was eliminated. This 
incident raises the question as to whether this issue had 
been properly addressed prior to project implementation. 

Working Relationships Between 
Sub-borrowers and Borrowers 

Since all but the two Guatemalan loans involve both 
implementing and sub-borrower organizations, it is appropri- 
ate to examine this relationship in light of project execu- 
tion. From the documentation, it appears that AID has been 
interested in developing both institutions. However, the 
implementing agency/sub-borrower (especially cooperative) 
dichotomy in the design of the project does not necessarily 
imply a harmonious relationship, particularly since in most 
instances decisions at the sub-borrower level must be ap- 
proved by implementing agencies. Implementing agencies 



determine, o r  maintain, a major influence over important 
po l ic ies  and functions ( i . e .  s e t t i n g  r a t e  s t ruc tures ,  t r a in -  
ing and technical  ass is tance)  t h a t  a f f e c t  the  sub-borrowers. 

The re la t ionship  between implementing agencies and 
sub-borrowers was examined i n  ffevaluat ive d o c ~ m e n t s ~ ~  f o r  
four of the  seven countries -- Bolivia,  Ecuador, Nicaragua 
and Colombia. The 1975 audi t  repor t  of phase I (CRE and 
ELFEC) of t he  second Bolivian loan indicated t h a t  " there i s  
a good working re la t ionship  among a l l  involved pa r t i e s .  11 1 
In contras t ,  evaluative documents i n  Ecuador (1977 f i n a l  
evaluation repor t )  and Nicaragua (1975 aud i t )  repor t  poor 
communications and re la t ions  between the  implementing agen- 
c i e s  and the  sub-borrowers (Santa Domingo Cooperative i n  
Ecuador and a l l  f i ve  cooperatives i n  Nicaragua) because the  
implementing agents desired control  over the  cooperatives 
who i n  tu rn  protested such "externalff control .  Gordon Roth, 
i n  h i s  review of t he  SECA cooperative i n  Colombia i n  1971, 
argued t h a t  CVC viewed SECA as  a "small and troublesome 
operationff which it wanted t o  absorb except f o r  p o l i t i c a l  
repercussions which would r e su l t .  CVC did ul t imately take 

over SECA while the  other  two intended cooperatives i n  the  
country were never established i n  s p i t e  of already construct- 
ed f a c i l i t i e s .  The issue  was not  addressed fo r  non-coopera- 
t i v e  sub-borrowers . 

An a l te rna t ive  approach t o  the borrower/sub-borrower 

arrangement was t h a t  loans be granted d i r ec t ly  t o  coopera- 
t i ve s .  NRECA recommended t h a t  loans be granted t o  such 
cooperatives as ,  SECA i n  Colombia and Cooperative A i n  
Nicaragua. However, perhaps AID loans have been channelled 

1. AID Auditor General, Memorandum Audit Report No. 
1-511-76-25, December 2 2 ,  1975, page 1. 



through implementing agencies with host government guaran- 
tees because the sub-borrowers themselves often did not even 
exist at the time of the loans, and even when they did they 
were not in a position legally or otherwise to handle all of 
the contract convenants. However, dual recipient design 
introduces the question of who the real institutional benefi- 
ciary is -- the implementing agency, the cooperatives or 
both. More often than not, resources went to the implement- 
ing agencies to organize and establish the cooperatives when 
in fact the cooperative commitment there may have been less 
than through local organizations. For example, the Santo 
Domingo cooperative, one of the few initiated through local 
efforts, benefited in its development stages from direct 
cooperative training from USAID rather than relying on the 
implementing agency whose interests might differ . These 
resources, flowing directly into the cooperative, may have 
been more influential for cooperative development purposes 
than training personnel in implementing agencies to then 
train the cooperative personnel. In the latter instances, 
resources may get diverted to implementing institutional 
development needs unrelated to the cooperatives. The co- 
operative, however, was organized prior to the loan. Yet the 
purpose statements of the loan document, in contrast, speci- 
fy INECEL as the primary institution to be developed. Thus 
the strength or weakness of cooperative structure is often 
dependent on the capability or interest of implementing 
agencies in cooperative organization. None of the imple- 
menting agencies had experience in organzing cooperatives 
prior to these AID loans. 

Despite the predominance of the cooperative form at the 
distribution level, most project designs provide a substan- 
tial role for the national power agencies whose responsibi- 
lities usually cover the extension of electrification 
throughout the country. With a national focus, however, 



these  e n t i t i e s  a r e  o f t en  concerned with urban-oriented 
p ro j ec t s  which imply reaching l a rge r  numbers of people a t  
lower d i s t r i b u t i o n  cos t s .  They a r e  o f t en  d i s i n t e r e s t ed  i n  
f inancing r u r a l  d i s t r i bu t i on  systems, pa r t i cu l a r l y  i n  the  
e a r l y  s tages  of t h e i r  own development. 

These A I D  loans by design, and o f t en  despi te  purpose 
statements,  provide a means f o r  implementing agencies t o  
develop t h e i r  own resources -- engineering, construct ion and 
management -- without bearing the  subs t an t i a l  cos t s  implied 
i n  r u r a l  e l e c t r i c  d i s t r ibu t ion .  Thus t he  concept of loca l -  
ly-operated and supported systems with some cont ro l  by the  
na t ional  power au thor i ty  seems a t t r a c t i v e  i n  t h e  i n i t i a l  
s tages .  But a s  the  na t ional  power companies a r e  strengthen- 
ed and v i a b i l i t y  of some of these systems appears more 
assured, t he  implementing agencies could rev i se  t h e i r  i n t e r -  
e s t s  i n  l o c a l l y  cont ro l led  systems. This i s  one poss ib le  
i n t e rp r e t a t i on  of t he  Nicaraguan r e s u l t s .  

Rate Po l i c ies  

The second pol icy  f ac to r  i s  the  re la t ionsh ip  between 
the  r a t e  s t r uc tu r e  and sub-borrower v i a b i l i t y .  D i f f e r en t i a l  
r a t e s  between r u r a l  and urban types of use r s ,  among residen- 
t i a l ,  i n d u s t r i a l ,  commercial e t c . ,  had a d i r e c t  e f f e c t  on 
t he  v i a b i l i t y  of t he  sub-borrowers, given c e r t a i n  consump- 
t i o n  pa t t e rns  among t he  groups. Rate s t r uc tu r e  analys is  was 
undertaken fo r  some sub-projects i n  Nicaragua, Bolivia ,  
Phi l ippines and Guatemala. However, t h e  Guatemala study was 
no t  avai lable .  

The most pronounced instance of negative e f f e c t  was i n  
Nicaragua where t h e  government had es tabl i shed na t iona l ly  



applicable i r r i g a t i o n  r a t e s  subs t an t i a l l y  l e s s  than o ther  
c l a s s  r a t e s .  In  f a c t ,  i n  s t ruc tu r ing  t h i s  p ro jec t ,  ENALUF 

u t i l i z e d  the Government of Nicaragua pol icy  t o  promote 
ag r i cu l t u r a l  production through, among other  th ings ,  the use 
of e l e c t r i c i t y .  This purpose as  s t a t e d  i n  t he  CAP f o r  the 
second loan, however, l e d  t o  design of r a t e  s t r uc tu r e s  which 
subsequent evaluat ions argued impeded the v i a b i l i t y  of the 

cooperatives.  Sub-projects with a  considerable amount of 
i r r i g a t i o n  usage had suffered f i nanc i a l l y  ( i . e . ,  coops B,  C, 
and D) according t o  subsequent p ro j ec t  papers f o r  new loans.  
Whether i n  f a c t  this meant r e s i den t i a l  users  were subsidiz- 
ing  i r r i g a t i o n  users  depended on r e l a t i v e  cos t s  of d i s t r ibu-  
t i n g  t o  d i f f e r e n t  users ,  but  evidence i n  DAI evaluat ion of 
NRECA seems t o  ind ica te  t h a t  r e s i den t i a l  consumers were 
subsidizing i r r i g a t i o n  users  and the number of r e s i d e n t i a l  
consumers was not  s u f f i c i e n t  t o  allow revenues t o  cover 
cos t s .  

In  con t ras t ,  according t o  the same DAI study of =CAI 

r a t e  po l i c i e s  and s t r uc tu r e  i n  Bolivia ,  despi te  higher r a t e s  
f o r  r e s i den t i a l  versus i r r i ga t i on ,  usage was not  viewed a s  
an impediment t o  v i a b i l i t y  though t he  r a t e  d i f f e r e n t i a l  was 
not  a s  pronounced as  i n  Nicaragua. Resident ial  r a t e s  were 
a lso  r e l a t i v e l y  high i n  Ecuador compared t o  o the r  production 
uses, bu t  no l inkage i n  the evaluation document was made 
w i t h  sub-borrowersf v i a b i l i t y .  

The l a t e r  p ro j ec t  papers f o r  the Phil ippines a l so  
discussed the  e f f e c t  of r a t e  po l i c i e s  i n  e a r l i e r  loans t o  
equi ty and v i a b i l i t y  f ac to r s .  The p ro jec t  paper recommended 
t h a t  the  r a t e s  had been too low and should be increased t o  
f a c i l i t a t e  sub-borrower v i a b i l i t y .  NEA was a l so  experiment- 
ing  w i t h  changes i n  r a t e  s t ruc tu res  away from decl ining 
block s t r uc tu r e s  on equi ty grounds. 



Local Par t i c ipa t ion  In Cooperatives 

The cooperatives have often been j u s t i f i e d  i n  terms of 
the  development of democratic i n s t i t u t i o n s  and importance of 
l oca l  involvement. Most of the s tudies  evaluated t h i s  
aspect  of the  p ro jec t s  but  a lso  indicated t h a t  community 
par t i c ipa t ion  was weakly developed. Ross 1973 study indi -  
cated t h a t  i n  Costa Rica most people were unaware they were 
members of cooperatives. The 'DAI r epor t  on NRECA indicated 
t h a t  attendance a t  annual meetings f o r  cooperative B i n  
Nicaragua was low, pa r t i cu l a r ly  among ru ra l  res idents ,  and 
t h a t  most people were not  conscious of t h e i r  cooperative 
membership.' This was re la ted  t o  lack of personnel and 
a c t i v i t i e s  i n  supposed cooperative education and promotion 
divisions.  Community par t i c ipa t ion  i n  the  CRE i n  Bolivia 
a l so  tended t o  be concentrated among a s e l e c t  urban few 
according t o  the  same DAI study. Evaluations of Phil ippine 
p ro jec t s  corroborate this view. 

In contras t ,  the  1970 evaluation of t he  Ecuador sub- 
projec ts  i n  Santo Domingo and Daule indicated t h a t  while 
attendance a t  meetings was l e s s  then 20 percent of t o t a l  
membership, it was primarily the  c r i t i c s  who came. The 
la rge  absences, then, merely re f lec ted  general s a t i s f ac t i on .  
The same study, however, r a ted  more highly t he  cooperative 
sub-borrowers over the  non-cooperative borrowers i n  terms of 
communicating w i t h  l oca l  people. The Santa Elena Company 
was c r i t i z e d  on t h i s  count. 

1. Cooperative A was s t ructured so as only e lec ted  dele- 
gates  attended meetings and voted. 



The Setting and Project Performance 

Review of the local setting of a project in the pre- 
project phase is important in ascertaining the extent to 
which the local environment is likely to support or inhibit 
project execution and its results. Thus, during the project 
implementation phase it is also appropriate to examine to 
what extent the setting has affected project performance and 
effectiveness. The local environment is defined to include 
population and economic growth, supporting physical infra- 
structure, etc . 

The growth and viability of two cooperatives -- CRE in 
Bolivia and Santo Domingo in Ecuador -- have been attributed 
in separate evaluation studies to rapid economic and popula- 
tion growth of the areas. Both areas were the focus of 
colonization projects which had attracted capital and other 
development resources. In contrast Daule, in Ecuador, 
continued to be economically stagnant because of its proxi- 
mity to a major urban area and the outflow of resources from 
the area. Ultimately INECEL later took over the coopera- 
tive. 

Linkages With Other Projects 

Most pre-project documents include some discussion of 
the relationship between the proposed project and other 
local, national or AID programs or projects in the project 
area or country. The project implementation documents, 
therefore, should assess the extent to which such linkages 
did occur. However, direct discussion of the issue has 
generally been omitted in project, implementation documents. 



Indirectly, evaluations have acknowledged that some docu- 
mented results like increases in output or income have 
occurred ( i t  1970 evaluation of three sub-projects in 
Ecuador), but the specific contribution from the rural 
electrification project could not be isolated nor could the 
results be attributed to just one project. 

How to handle these complementarities between rura.1 
electrification and other projects has become a major issue 
in impact measurement assessments. Most current efforts 
have struggled with identifying indicators which would 
reflect project induced impacts as opposed to other impacts. 
Yet most indicators which have been designed have failed in 
this respect. 1 

Alternatively, there should be some consideration of 
measuring combined effects of llsectoralll development recog- 
nizing rural electrification not as a sector but as an 
important input into that sector. At the project level it 
becomes less important to attempt, usually unsuccessfully, 
to trace the unnatural separation of flspilloverfl effects 
among diverse projects. It may be equally important to know 
whether or not the project has contributed to development or 
has not served as a constraint to development. Answers to 
these questions do not require the rigor or expensive analy- 
sis at the project level, a high proportion of which may 
fail. There are simply some issues that do not lend them- 
selves to analysis at project level. 

1. See discussion in Guatemala country analysis. 



Operations and Management Issues 

Audit reports and other project implementation evalua- 
tive documents serve as the principal sources of information 
for this section. Generally each issue is discussed in a 
minority of such documents;therefore, the coverage is not 
sufficiently broad to generalize the experience among all 
the projects even in the case study analysis. 

Adequacy of Inputs 

Inadequate inputs can delay project construction and 
ultimately outreach and, if very serious, alter the project 
design. The 1977 audit of the second Bolivian loan provided 
some discussion of the adequacy or inadequacy of inputs. In 
this instance, the number of consultant personnel was inade- 
quate and vehicles had not been provided. Both of these 
problems were contributing to project construction delays. 
On the other hand, audits in the Philippines and Costa Rica 
indicated no problems. Other inputs often mentioned as 
being inadequate and contributing to delays were poles, 
meters and financing after loan disbursements ceased. 

Personnel and Hirinq. The number and quality of person- 
nel, particularly those in key positions, is certainly a 
factor in project performance and effectiveness. Numbers of 
employees were provided for sub-borrowers in Nicaragua, 
Bolivia and Ecuador, but this coverage is inadequate in 
determining ideal size for efficiency purposes, even rela- 
tive to project area coverage, and persons to be reached. 
The 1970 Nixon evaluation of three sub-borrowers in Ecuador 
indicated that the non-cooperative had a substantially 



larger number of employees (43) compared to the Santo 
Domingo cooperative (13), even though the non-cooperative 
had only one generator operating full time, less kilometers 
of line and no responsibility for contracting. The princi- 
pal explanation given was that the organization also served 
political patronage functions. 

The Ross study (1973) and DAI evaluation of NRECA 
indicated that cooperative managers were general well edu- 
cated and qualified. Most prior experience had been in the 
implementing agency. 

Adequancy of Output 

Generation capacity and the output of electricity 
affect the potential number of people that can be reached. 
Thus, it is important to know whether the number of people 
being reached is or is not constrained by generation capa- 
city and output. The 1970 Nixon evaluation of the Ecuador 
projects examined this issue. It indicated that the Daule 
cooperative, which originally did not receive AID financing, 
was constantly obtaining loans from INECEL to expand its 
capacity and distribution lines to reach more rural people. 
Generation capacity was not viewed as a constraint on pro- 
ject outreach in the Philippine studies. 

Construction Functions 

Scheduling. If project construction is not completed 
in a timely manner, the outreach and impacts of projects are 
delayed and/or impaired. ~udit reports highlight the extent 
to which project construction is being completed as planned. 
Of the projects covered -- the second and third Nicaragua 
loans, AID Colombia loan, several of the Philippine loans, 



Costa Rican and two Bolivia  loans -- only t h e  Bolivia  Santa 
Cruz p r o j e c t  was completed as  scheduled. Construction on 
Phase I of t h e  second Bolivia loan and t h e  Colombia loan t o  
SECA was completed 1-2 years  l a t e  and even longer f o r  the 

second phase. Subs tant ia l  delays were a l s o  reported f o r  t h e  
o ther  p ro jec t s  . 

Pr inc ipa l  reasons given f o r  such delays were a weakness 
among implementing agencies and sub-borrowers; delays i n  
disbursement of funds u n t i l  t h e  implementing agency s a t i s -  
f i e d  con t rac t  covenants; procurement and supp l i e r  problems 
( e . ,  only 1 0  percent  of poles  t o  be de l ivered  by 
Guatemalan suppl ies  had been received and con t rac t  w i t h  new 
supp l i e r  had t o  be negot ia ted) ;  changes i n  cons t ruc t ion  
plans;  delayed cooperative manager s e l e c t i o n  and cont rac t ing  
problems. 

Contracting. Contracting discussions focused on the 
red  tape  involved and scope o f  cont rac ts  t o  be signed among 
the p a r t i c i p a t i n g  agencies and t h e  ex ten t  t o  which they 
contr ibuted t o  p r o j e c t  execution delays.  The evidence, 
however, v a r i e s  depending on the re levan t  agencies and 
cont rac tors  involved. For example, con t rac t  negot ia t ions  
and performance of l o c a l  cont rac tors  were assessed t o  be 
good i n  Costa Rica b u t  poor i n  the Phi l ippines .  

Management Functions 

Cost and Budgeting. Adequate records a r e  imperative 
f o r  determining f i n a n c i a l  v i a b i l i t y .  Audit of  t h e  
Nicaragua, Colombia, and Bolivia  p r o j e c t s  indica ted  t h e r e  
were accounting and recordkeeping problems mostly among t h e  
sub-borrowers bu t  a l s o  among t h e  implementing agency i n  t h e  



latter case. Additional training and/or technical assis- 
tance was usually recommended. Cost overruns were identified 
in the Philippine project and construction shortfalls in 
Costa Rica and Guatemala. 

Monitoring and Evaluation. Unless the relevant agen- 
cies are maintaining records of number of consumers, volume 
of output, etc, it is virtually impossible to evaluate 
pro] ect effectiveness . ~mphasis on monitoring and evalua- 
ting is relatively recent, however, and it is only the more 
recent projects that incorporated this into project design 
e .  , Guatemala 1978 project and second Bolivia loan). 
Thus, no treatment of this issue was provided in any of the 
evaluative documents covering the project implementation 
phase. 

Education and Membership Participation Promition. 
Because of the design and associated cost of most rural 
electrification projects, financial viability of sub-bor- 
rowers becomes a function of how many consumers it can 
reach. Particularly for cooperatives, but also for other 
sub-borrowers, the task of encouraging more consumer usage 
becomes important. However, despite the existence of sepa- 
rate membership promotion offices to handle such functions 
Ross' 1973 evaluation of Costa Rica and the DAI NRECA evalua- 
tion of Bolivia and Nicaragua indicate that there were 
virtually no personnel in these sections and, thus, many 
cooperative members were unaware of their membership. Since 
no evidence was provided in which strong promotional activi- 
ties were being undertaken, it was impossible to evaluate 
the effectiveness of the function. That is, we could not 
examine whether promotional sales are an effective means of 
increasing membership or whether an income or other con- 
straint is the more serious impediment to greater outreach. 



Other relevant factors are growth potential of the area and 
existence of complementing developmental projects. 

Training. All of the projects entail some institution- 
al development for both implementing agencies and sub-borrow- 
ers, and training is the major vehicle for carrying this 
out. Most training for implementing agencies is provided by 
technical assistance from NRECA. The DAI evaluation of 
NRECA performance was disappointing in this respect, for it 
never really examined the effectiveness of NRECAf s role in 
these projects. In fact, it was difficult to deduce the 
scope of NRECAfs assistance in any of- the projects because 
the CAPS barely mention what NRECAf s role is to be. 

The AIR Colombia project highlighted the importance of 
training, particularly at the local level, in organizational 
matters and maintenance and repair as essential components 
to the effectiveness of introducing some technological 
change (i.e., electricity) into a community. 

Maintenance and Repair. Good maintenance and repair 
are essential for the provision of reliable service. The 
AIR Colombia project identified lack of training in mainten- 
ance and repair as the principal cause of outages for the 
small autogeneration system; personnel could not properly 
diagnose the causes of the problem. Mention of inadequate 
maintenance and .repair functions was also made in, the 
Philippines projects. No evaluation of this function was 
found for the other AID projects. 

Project Outreach and Impacts 

This section relates the output of electricity to its 
uses and users. A profile of the users by rural/urban; - 



income c l a s s ;  r e s i d e n t i a l ,  productive,  government; propor- 
t i o n  of p r o j e c t  a rea  population; cooperative members versus 
consumers; ac tua l  versus projected consumer and previously 
versus newly e l e c t i f i e d  a r e  examined as  f a r  a s  the  documenta- 
t i o n  sources permit. Impacts a r e  then discussed i n  terms of 
the uses t o  which e l e c t r i c i t y  has been pu t  and the  primary 
and secondary effects evolving from i t s  use. 

Outreach 

E l e c t r i c i t y  is d i s t r i b u t e d  by sub-borrowers t o  use r s  i n  
each sub-project. The exception is  the Guatemala loans 
where the implementing agency is  a l s o  responsible  f o r  d i s -  
t r i b u t i o n .  One of the p e r t i n e n t  i s sues ,  the re fo re ,  is  t h e  
ex ten t  of p r o j e c t  outreach. 

Population Coverage i n  P r o j e c t  Area. Although most - 
design documents d id  no t  i n d i c a t e  how many of the projec ted  
population were t o  be reached, t h e  proport ion of the popula- 
t i o n  i n  an area  i s  a usefu l  ind ica to r  of t h e  ex ten t  of 
ac tua l  p r o j e c t  outreach. Two documents covering coopera- 
t i v e s  i n  three count r ies  provided such ana lys i s ,  bu t  cover- 
age of the i s s u e  i s  no t  s u f f i c i e n t  t o  make broad general iza-  
t i o n s .  

The NEA survey of t h e  Phi l ippines  indica ted  t h a t  74 

percent  of the population i n  p r o j e c t  a reas  were access ib le  
t o  e l e c t r i c i t y ;  53 percent  of those'  access ib le  had adopted 
e l e c t r i c i t y  from the cooperatives.  Thus 39  percent  of the 
population i n  the p r o j e c t  a rea  were being reached. This 
f igure ,  however, i s  an average of a l l  cooperatives i n  the 
na t ion ,  and no ind ica t ion  i s  given of the range. No analy- 
sis was provided f o r  non-cooperative d i s t r i b u t i o n  e n t i t i e s  
t o  make comparisons. 



The DAI evaluation of Nicaragua cooperatives indicated 
that only half of the population in an accessible area was 
getting electricity (based on viewing of lines to homes). 
The best coverage was in the Tisma cooperative A area (60 
percent of potential consumers) but this was the oldest 
cooperative and it had the smallest project area. Coopera- 
tive B appeared to be reaching 33 to 50 percent of the 
potential consumers in its area and cooperative Dl the 
largest area, was reaching 25 to 33 percent of potential 
consumers. Figures on the proportion of population with 
access to electricity before the project were not provided; 
therefore, we cannot evaluate the significance of this 
outreach further. Potential consumers was not defined; 
therefore, it cannot be determined whether they refer to the 
entire area's population or simply those with access to the 
distribution lines who did not decide to adopt the electri- 
city. 

The 1977 final evaluation of sub-projects in the third 
Ecuador loan indicated 1976 end of year coverages1 ranging 
from 4.3 to 57 percent among the 11 sub-borrowers. The 
average for all the sub-borrowers was 29.3 percent, a 13 
percent increase from 1972 when 18 percent of population in 
area were users. The two cooperatives had coverages of 29.5 
percent (Santo Domingo) and 11.9 percent (Daule). These 
coverages were compared to 1972 coverages (14.9 percent and 
7.5 percent respectively). The growth rates between 1972 
and 1976 for all the sub-borrowers ranged from 6-19 percent 
with the Santo Domingo cooperative having the highest growth 
rate (18.6 percent) . 

1. Proportion of users to population in sub-project 
areas. 



Rural versus Urban Dis t r ibut ion of Users. Since most 
of these projec ts  a r e  e n t i t l e d  I t  ru ra l  e l e c t r i f i c a t i o n ,  I t  it 
is f i t t i n g  t o  examine the  extent  t o  which t h e  ru ra l  populace 
is being reached. I ronical ly ,  as  a rural/urban d i s t i nc t i on  
has not  been general ly made i n  most p ro jec t  designs (both 
Bolivia and Colombia loans were exceptions).  No guidance 
fo r  what proportion of projected consumers were intended t o  
be ru ra l  was given. The cases which provided such informa- 
t i o n  general ly conclude t h a t  r u r a l  outreach is subs tan t ia l ly  
l e s s  than urban by t h e i r  own def in i t ions  of ru r a l  and urban. 
In t he  Bolivian case, the  CRE cooperative began with only 
urban members but  was projected t o  have 11,100 r u r a l  members 
and 13,000 urban members by 1974. According t o  t he  DAI 

evaluation of May 1976, the re  were 27,255 members compared 
t o  24,200 projected f o r  1974. About 95 percent of t he  
2.7,255 were urban, and only 50 members were l i s t e d  as farm- 
e r s .  

The Nixon evaluation of Ecuador dist inguished rural /ur-  
ban membership f o r  t he  Santo Domingo cooperative. The 
cooperative began i n  1964 with 374 urban members and no 
ru ra l  members. However, according t o  t he  loan documents, by 
1973 it was t o  have had 2,000 urban members and 2,000 r u r a l  
members. By January 1973 it had 3,069 members bu t  no urban/ 
ru r a l  breakdown was provided. 

The SECA cooperative i n  Colombia was projected t o  have 
6,700 urban household and 1,020 ru ra l  household members by 
t he  t h i r d  year of energization. A Colombia aud i t  indicated 
t h a t  by October 1969, one year a f t e r  energization, there  
were 6,200 users  bu t  no rural/urban d i s t i nc t i on  was provid- 
ed. 



Rural members averaged only 35 percent  of members among 
t h e  Phi l ippine  cooperat ives ,  according t o  t h e  NEA survey. 

Actual Outreach versus  Projected.  The loan  documents 
f o r  t h e  t h i r d  Ecuador loan pro jec ted  the number of  consumers 
by 1980. The f i n a l  1977 evaluat ion repor ted  t h a t  t h r e e  
sub-borrowers (Santa Domingo cooperat ive,  Milagro and E l  

Oro) had exceeded membership pro j ec t ions  f o r  1980 by 1976.. 
An add i t iona l  four  had reached 100 percent  of t h e i r  1980 
p ro jec t ion  by 1976. 

The DAI eva lua t ion  compared outreach of t h e  Nicaragua 
cooperat ives  i n  December 1975 with p ro jec t ions  appl icable  t o  
1978 f o r  cooperatives C and D and 1981 f o r  coooperative E. 

Actual r e s i d e n t i a l  usage was 83 percent  of pro jec ted  resi- 
d e n t i a l  usage. Actual commercial usage was 45 percent  of  
pro jec ted  commercial usage f o r  cooperative C.  Actual irri- 
ga t ion  usage was 140 percent  of pro jec ted  usage f o r  coopera- 
t i v e  B. These were t h e  h ighes t  percentages among t h e  four  
cooperat ives .  No such comparison was poss ib le  f o r  coopera- 
t i v e  A because w e  d i d  n o t  have t h e  CAP i n  which t h e  p ro jec t -  
ed outreach would have been presented.  

Comparing t h e  ac tua l  outreach with t h e  pro jec ted  can be 
complex s i n c e  it does mask considerable  growth of t h e  co- 
opera t ive .  CRE i n  Bol iv ia  took over the municipal system i n  
1970 with 9,500 consumers. A t  t h e  end of t h e  f i r s t  year  of 
operat ions t h e r e  were 15,000 members and by t h e  end of 1975 
there were 26,000 members according t o  the DAI evaluat ion.  
The same DAI eva lua t ion  r e p o r t  d i d  no t  provide a breakdown 
of r u r a l /  urban use r s  f o r  Nicaragua poss ib ly  because such a 
d i s t i n c t i o n  was n o t  provided i n  t h e  CAPS f o r  comparison. 
Such omission is  one disadvantage of goal a t ta inment  ap- 
proaches. 



Outreach by Income Classification. Particularly with 
the New Directions interest in AID, there is an emphasis or 
focus on rural poor participation in electrification proj- 
ects. However, among the projects in this case study, 
income targeting is explicitly treated in only one proj- 
ect -- 1978 second Guatemala loan --as reflected in docu- 
ments available to us. 

Several evaluative documents reveal that users tend to 
be more economically sound than nonusers. The DAI evalua- 
tion of Nicaragua cooperatives estimated that median income 
of users (households) was $700 per month compared to $400 
per month for nonusers. The Ross 1973 evaluation of Costa 
Rica also corroborates this hypothesis. However, the docu- 
ments do not indicate whether the income of the electrified 
households falls within the poverty range. Finally, the 
Colombia AIR autogeneration project indicated that users 
were more affluent than nonusers. The NEA survey in the 
Philippines provided the best basis for this analysis. The 
results of the survey indicated that the average household 
income of users was 110,000 ($1,100) per year which, on a 
per capita basis, is consistent with the definition of the 
poor in the Philippines. However, the nonelectrified house- 
holds had a significantly lower annual income of P3500 
($420). It appears that the cooperatives were reaching the 
poor but not the poorest. 

The 1978 Guatemalan loan has specified that user/non- 
user income comparison be an indicator of its income and 
employment goal attainment. However, this hypothesis, even 
if true, does not necessarily imply that the project -- or 
the electricity made available through the project -- is 
responsible for the income distribution between user and 
non-user. Possibly, the same users were better off than the 



same non-users before the  p ro jec t .  This is espec ia l ly  
poss ib le  s ince  many of the  A I D  p ro j ec t  users  appear t o  have 
u t i l i z e d  e l e c t r i c i t y  p r i o r  t o  the  projec t .  The i s sue  then 
becomes whether o r  not  the di f ferences  between the two 
groups have widened. Even i f  t h i s  i s  corroborated, the  
differences could be a t t r i bu t ab l e  t o  o ther  f a c to r s  -- such 
as  access t o  c r e d i t ,  b e t t e r  p o l i t i c a l  t i e s  and job pro- 
spec t s ,  e tc . )  which may more s i gn i f i c an t l y  cont r ibute  t o  
their higher economic s t a t u s  than a v a i l a b i l i t y  of e l e c t r i -  
c i t y .  The mere d i f f e r en t i a t i on  of users  from non-users by 
income, therefore ,  is no t  a  good ind ica to r  of p ro j ec t  goal 
achievement. 

Income Impact. Limited productive usage a l so  con- 
s t r a i n s  income e f f ec t s .  No evaluat ive document has been 
able t o  prove a  d i r e c t  l inkage between a v a i l a b i l i t y  of  
e l e c t r i c i t y  and increasing income, desp i t e  the prevalence of 
t h i s  impact i n  purpose statements. I n  the  1970 Nixon eval- 
ua t ion  of th ree  sub-project areas i n  Ecuador, people were 
asked i f  t h e i r  income had increased because of the  avai labi-  
l i t y  of e l e c t r i c i t y ;  75-90 percent  s a i d  I1no.l1 Those t h a t  
s a i d  "yest1 could not  a t t r i b u t e  a l l  changes t o  j u s t  e l e c t r i -  
c i t y ,  nor was the  magnitude of t he  change indicated.  

Some I1evaluative documents" have erroneously in terpre-  
t e d  income di f ferences  between users  and non-users as  an 
ind ica t ion  t h a t  the  p ro j ec t  contr ibuted t o  higher incomes. 
This i n t e rp r e t a t i on  i s  not  co r rec t .  

Newly E l e c t r i f i e d  Previously E l ec t r i f i ed .  One evalua- 
t i v e  document examined the  extent  t o  which consumers had o r  
had no t  previously received e l e c t r i c i t y .  An aud i t  r epor t  
f o r  the  Phi l ippines indicated t h a t  about ha l f  the consumers 
had e l e c t r i c i t y  p r i o r  t o  t he  cooperative.  The proportion of 



users who have previously had electricity is important 
since, in many respects, the cost is substantially higher 
than the other energy forms, possibly indicating higher 
income status prior to the project. Only the 1978 Guatemala 
loan provided such pre-project information which was then 
built into the intended outreach. 

Inferences from other evaluative documents suggest that 
a large proportion of consumers had electricity prior to the 

. project. This may be correlated with the relatively large 
urban representation among consumers and the fact that 
generation capacity in most projects was from systems locat- 
ed in urban areas. 

The design of these projects highlighted residential 
usage as well as productive usage in terms of the number of 
consumers and share of sales. However, there has been 
considerable concern that even the projected productive 
usage has not been attained. Considering the interest in 
heightening the productive utilization of electricity in 
order to improve income and employment impacts, and it 
becomes fitting to examine the extent of productive usage. 

The Colombian AIR project, the DAI evaluation of CRE in 
Bolivia, the three cooperatives in Nicaragua, and the Nixon 
evaluation of three sub-borrowers in Ecuador corroborate the 
relative absence of productive usage, principally among 
small and medium farms as compared to projections. In CRE, 

there were very few farmer members (50 out of 27,000). In 
Nicaragua, DAI found that no small and medium farmers used 



e l e c t r i c i t y  f o r  productive purposes, b u t  no ind ica t ion  was 
provided of t h e i r  proport ion of cooperat ive membership. I n  
c o n t r a s t ,  i r r i g a t i o n  use -- of ten  confined t o  l a r g e  farm -- 
was considerable  and exceeded p ro jec t ions  i n  some Nicaraguan 
cooperatives.  The Colombia A I R  p r o j e c t  s t r e s s e d  t h a t  no 
productive use was made of autogenerated e l e c t r i c i t y  even 
though t h e r e  was a p o t e n t i a l  (assessed by them) i n  s i x  of 
t h e  15 towns. Both t h e  DAI eva lua t ion  of  Nicaragua and the 

Nixon eva lua t ion  of  Ecuador suggested t h a t  because many 
farmers and i n d u s t r i e s  had t h e i r  own generators  p r i o r  t o  t h e  
formation of t h e  cooperat ives ,  they  were us ing  these  r e l a -  
t i v e l y  new items f o r  productive power and us ing  cooperative 
e l e c t r i c i t y  f o r  l i g h t i n g  i n  t h e i r  homes. There was very 
l i t t l e ,  i f  any, s u b s t i t u t i o n  of e l e c t r i c i t y  f o r  a l t e r n a t i v e  
energy s tudy even though t h i s  was a b a s i c  assumption i n  many 
p r o j e c t  designs. The Nixon eva lua t ion  of sub-projects i n  
Ecuador was t h e  only one t o  h igh l igh t  considerable  small  
commercial and i n d u s t r i a l  usage; t h i s  was a t t r i b u t a b l e  t o  
r ap id  growth of tourism i n  t h e  p r o j e c t  a reas .  The p r i n c i p a l  
users  were small h o t e l s ,  ba r s  and r e s t a u r a n t s  which c a t e r  t o  
t o u r i s t s .  In  c o n t r a s t ,  Nixon ind ica ted  t h a t  only three of 
200 r i c e  m i l l s  i n  t h e  Daule a rea  used t h e  cooperat ive 
e l e c t r i c i t y  and only because t h e i r  own generator  had worn 
out.  The o the r  rice m i l l s  were s t i l l  dependent on auto- 
generat ion systems they  purchased e a r l i e r .  A s  t hese  gene- 
r a t o r s  were el iminated,  however, t hese  use r s  were expected 
t o  become more dependent on e l e c t r i c i t y .  The 1977 f i n a l  
evaluat ion r e p o r t  f o r  Ecuador was much more support ive of 
productive use e s p e c i a l l y  f o r  spray i r r i g a t i o n ,  shrimp- 
growing ponds and processing and packing, b u t  e x t e n t  of 
usage was no t  s t a t e d .  I n  n e i t h e r  case ,  however, was t h e r e  
an attempt t o  a t t r i b u t e  a l l  t h i s  usage t o  t h e  simple ava i l -  
a b i l i t y  of e l e c t r i c i t y .  



In contrast to the previously mentioned cases, James 
ROSS, in his 1973 study of the Coopeloosa cooperative in 
Costa Rica, found that residential users accounted for 80 
percent of consumers in 1971 (2-3 years after operations 
initiated) and consumed 26 percent of power sales. Second- 
ary industry accounted for 50 percent of power sales but 
only two percent of customers. 

The NEA survey in philippines only considered residen- 
tial usage. 

In a survey of industrial and commercial users in 
Ecuador, persons were asked if they had started up new 
operations because of the availability of electricity. 
About 18-22 percent of those interviewed said yes. However, 
about 43-57 percent of those interviewed said they had 
expanded or improved their operations because of electri- 
city. Only 9-30 percent said that their output or sales had 
increased and not all of this was to be attributable to 
electricity. 

Members versus Users. In many instances a clear dis- 
tinction is not made between members of cooperatives and 
actual consumers or users. The 1973 Ross evaluation of 
Santo Domingo sub-project in Ecuador and the quarterly 
reports in SECA in Colombia were the only evaluations which 
made this distinction clear. In Ecuador, of 963 members of 
cooperatives in October 1965, 631 were receiving electricity 
and 332 were waiting. It is also important to know how long 
persons were members before they started receiving electri- 
city. Payment of membership fees without the receipt of 
electricity could deter many from joining. In SECA, only 48 
percent of the users were members of the cooperative. 



Aqricultural or Food 
Production Impacts 

Some agricultural usage, such as irrigation, was docu- 
mented for several sub-projects in Nicaragua, Philippines, 
and Bolivia. However, the collected documents did not 
analyze the extent to which electricity led to increased 
agricultural or food output. 

Employment Generation 

Employment generation is dependent on the productive 
utilization of electricity to stimulate new economic activi- 
ty or to expand existing activity. No concrete evidence in 
any evaluation (the issue only discussed in 3-DAI of Nicara- 
gua and Ross and Nixon studies of Santo Domingo in Ecuador) 
indicated that any such direct effect has occurred. Where 
new activities have developed, and are thus providing employ- 
ment (in Nicaragua and Ecuador), not all employment gain can 
be attributed to availability of electricity. In some 
instances expansion or development of one enterprise entails 
a decline in another. When productivity gains imply reduced 
labor requirements, there may not even be a net employment 
gain. No information has been provided on characteristics 
of new employees to determine if they were among the rural 
poor. 

The DAI evaluation in Nicaragua indicated there was no 
evidence of small-scale or cottage-industry self-employment 
using electric equipment. No documents provided a discussion 
of employment effects from any expanded appliance purchases. 



Public Usage 

Government and public usage of electricity from theie 
projects has been substantial in both Nicaragua and Ecuador 
but this has been a somewhat mixed blessing. In Ecuador the 
municipality, although a member of the cooperative, was 
refusing to pay for its usage, and in other instances the 
public sector was in arrears in its payments, creating a 
burden for other categories of users. 

Household Usage 

Households make up the vast majority of users. Elec- 
tricity is most often used for lighting, and small appli- 
ances; it is a consumption good. This is corroborated in 
all of the evaluations. 

Household usage may be constrained by income and abili- 
ty of people to pay, particularly if the cost of electricity 
is substantially greater than other energy sources. When 
persons were asked in the Colombia AIR and Nicaragua pro- 
jects why they did not obtain electricity, most listed cost 
as the number one factor. Cost includes installation and 
meter costs, as well as the monthly charges, membership fees 
of cooperatives and cost of bulbs and appliances. The DAI 
evaluation of Nicaragua suggested that the cost of electri- 
city in the project area was comparable to electricity cost 
elsewhere in the country. On a individual level the more 
relevant comparison considers consumer incomes and relative 
price of energy sources. The only study that provided some 
baseline data is the village electricity utilization study 
in Guatemala which indicated that pre-project electricity 
costs (operating costs mostly) were greater than costs of 
alternative sources for all income groups. These costs do 



not include cost of appliances and bulbs nor installation 
costs; the differential is likely to be even greater than 
the numbers indicate. Non-users spent 8-11 percent of their 
income on energy fuel for lighting and radio batteries 
(nonelectric energy costs) compared to 8-13 percent of 
income by users for electricity. 

Rosst study of Costa Rica also suggests that while 
electricity costs per se (installation and operation cost 
only) are less than alternate costs (wood and kerosene), 
consumers do not fully substitute electricity for the other 
sources. Therefore the total energy cost of electricity 
users was roughly 25 percent greater than energy costs of 
non-users. 

A second reason given (DAI-Nicaragua) for why people in 
an area do not obtain electricity was that they did not know 
how to get it. This may, in fact, reflect the fact that 
electricity is a 1ow.priority item as well as that more 
sales promotion is required. 

Meter versus Flat 
Rates and Costs 

Metering, as opposed to flat rate charges, heighten the 
installation costs. The only study which examined this 
effect was the Ross evaluation of Santo Domingo cooperative 
in Ecuador. His calculations indicated that metering and 
its installation and deposit fee accounted for 25 percent of 
the total installation cost. Several documents indicated 
that .credit was extended to consumers to offset the apparent- 
ly costly burden of installation for many people. 



AID Project Cost versus Other 
Distribution Entity Costs 

AID rural electrification projects are supposedly 
targeted to rural areas, and they generally involve sub- 
stantial investments in construction or improvement of 
generation, transmission and distribution systems. These 
characteristics may tend to imply higher costs per unit of 
power per consumer, especially to urban consumers than other 
distribution entity costs per unit of power despite inherent 
subsidies in the loans. In Bolivia, for example, costs 
through distribution by cooperative in Santa Cruz are higher 
than ELFEC cost per unit of power in Cochahamba. However, 
this may be a function of the heavier investment cost of the 
Santa Cruz system; if ELFEC were to distribute in Santa 
Cruz, it too might incur much higher costs per unit of power 
than in Cochabamba without the subsidy inherent in the loan. 
The distribution system in Cochabamba is part of a national- 
ly-integrated system, and costs per unit of power for ELFEC 
are lower than for CRE with the isolated Santa Cruz system. 
In this respect ENDE may eventually be the major beneficiary 
when the Santa Cruz system is integrated into the national 
system but without bearing the capital and operating costs 
particularly during the early years when economic viability 
is hardest to attain. 

Likewise, the AID evaluation of Nicaragua cooperatives 
indicates that cooperative costs per unit of power were 
higher than ENALUFts cost per unit of power in its national- 
ly distributed system. However, ENALUF has a much higher 
urban concentration that the cooperatives, and economies of 
scale are likely to be easier to achieve in the ENALUF areas 
than the cooperative area. ENALUF costs per unit of power 
in the cooperative area would be higher than the cooperative 



c o s t s  per  u n i t  of power i n  the same area  i f  t h e r e  were no 
p r o j e c t  and subsidy t o  ENALUF. The same would, of course,  
be t r u e  f o r  t h e  cooperatives.  

Energy Losses 

Most evaluat ive r epor t s  have no t  examined energy losses  
and very l i t t l e  can be s a i d  a t  this time about their re-  
l a t i o n s h i p  t o  cos t s .  The average energy l o s s  i n  the Ecuador 
Santo Domingo cooperative according t o  the Nixon evaluat ion 
was 20 percent ,  14 percent  i n  Daule which has a new system 
i n s t a l l e d .  Energy losses  ranging from 10-25 percent  were 
reported i n  the Phi l ippines .  

Duration of Service and 
R e l i a b i l i t y  of Service 

One major assumption of these p r o j e c t s  has been the 
d e s i r e  ( a s  opposed t o  need) f o r  24-hour service. Most of 
the sub-borrowers i n  these  A I D  p ro jec t s  a r e  providing 24- 
hour se rv ice ;  however, very l i t t l e  analys is  has been pro- 
vided about the r e l i a b i l i t y  of this service. The DAI eval-  
ua t ion  of Nicaragua indica ted  t h a t  l a r g e  a g r i c u l t u r a l  and 
i n d u s t r i a l  users  thought d i e s e l  generat ion was more rel i-  
able ,  while e l e c t r i c i t y  was more convenient and cheaper. 
There has been no subs tan t i a t ion  o r  r e f u t a t i o n  of this claim 
i n  any of the o the r  evaluat ion repor t s .  The NEA survey i n  
t h e  Phi l ippines  is  the  only study of frequency and durat ion 
of outages. On the average, cooperatives had more outages 
pe r  month outrages and l a s t e d  longer than noncooperatives. 



Relative Consumer Costs 
and Subsidy Issue 

The DAI evaluation of Nicaragua cooperatives suggests 
that residential consumers are subsidizing irrigation users 
because of inequitable rates between them. However, this 
factor must be examined in relation to costs of distribution 
to each group. In the Nicaragua evaluation it does appear 
that residences are substantially subsidizing irrigation 
costs. However, DAI found that no case for such a subsidy 
could be made for Bolivia, even though residential and 
commercial rates were higher than irrigation rates. How- 
ever, urban consumers were subsidizing rural consumers in 
the Santa Cruz area. This factor no doubt caused the urban 
consumers to be reluctant to extend outreach farther into 
rural areas. 

Financial Viability of 
Sub-borrowers 

Information on financial viability of sub-borrowers was 
contained in most evaluation reports although the form of 
the information is not necessarily comparable. CRE in 
Bolivia, San Carlos in Costa Rica and Santo Domingo in 
Ecuador and about 60 percent of those in Philippines appear- 
ed to be viable. The Santa Elena Power Company in Ecuador 
was also viable. On the nonviable list were the coopera- 
tives Daule in Ecuador and SECA in Colombia and two of the 
three cooperatives in Costa Rica. Daule and SECA have since 
been taken over by national power authorities as have all 
the cooperatives in Nicaragua. The principal problem in 
Nicaragua appeared to be the rate structure; cooperatives 
with large irrigation users were unable to cover costs of 



irrigation distribution, and they lacked sufficient residen- 
tial customers to offset the deficits. The financial viabi- 
lity of the three sub-borrowers -- CRE, Santo Domingo and 
Santa Elena -- was attributed to the high growth and devel- 
opment characteristics of those areas. Other factors men- 
tioned which contributed to poor financial status were high 
petroleum costs and overburdening transmission facility 
costs on the weak cooperatives. 

Other Impacts 

Health Impacts 

There has been very little assessment of the health 
impact of electrification even to the point of merely indi- 
cating usage by health organizations. The Ross evaluation 
of Santo Domingo sub-project in Ecuador mentioned a hospital 
purchasing an x-ray machine and plans to purchase electric 
sterilizers. The DAI evaluation of Nicaraguan cooperatives 
stated that there were some rural benefits in larger towns, 
where hospitals, clinics, etc., were located. The NEA 

survey in the Philippines identified the clinics which were 
getting electricity but this in itself is not significant 
unless information is also provided on proportion of clinics 
which were reached, how electricity was utilized, proportion 
of clinics reached which had electricity prior to the pro- 
jects, etc. None of these issues were discussed. 

Family Planning Impact 

The only projects for which family planning impacts 
were assessed were in the Philippines. The results were 
inconclusive because birth rates declined in some areas but 
not in others; these changes could not be attributed only to 
the availability of electricity. 



Education Impact 

Evidence of formal education impacts i s  a l so  scanty. 
Ross indicated i n  h i s  evaluation of Santo Domingo coopera- 
t i v e  i n  Ecuador t h a t  a vocational school had used e l e c t r i -  
c i t y  powered too l s .  The DAI evaluation of Nicaragua co- 
operatives indicated t h a t  one school obtained e l e c t r i c i t y  
but  it proved too expensive and thus the  meter was removed- 
No discussions were provided of non-formal educational 
impacts, i .e . ,  extent  of home reading, e t c .  The treatment 
of educational impact was the  same a s  heal th  with s imi la r  
shortcomings; f a i l u r e  t o  indicate  proportion of schools 
reached, how many were previously e l e c t r i f i e d ,  number of 
s tudents  af fec ted ,  l i t e r a c y  r a t e  i n  area before and a f t e r  
projec t .  

Environmental and Security 
Impact 

Only one environmental impact assessment was made 
during pro jec t  implementation among the  projec ts  i n  t h i s  
case study. The Lucan environment impact study of the 
Philippines concluded t h a t  the re  was not  much of a negative 
impact ( i n  terms of vegetation des t ruc t ion) .  He did not  
assess the  existence of pos i t ive  impacts such as  changes i n  
r a t e  of f o r e s t  depletion because of any changes i n  wood 
consumption. He did iden t i fy  a po ten t ia l ly  adverse impact 
of l a rge  indust r ies  moving i n t o  the  p ro jec t  areas and pol lu t -  
ing  a i r  and water; however, he did not  think t he  cooperative 
areas would a t t r a c t  such indust r ies .  



Communications Impact 

The Ross eva lua t ion  of Santo Domingo cooperat ive i n  
Ecuador ind ica ted  t h a t  three rad io  s t a t i o n s  had expanded 
t h e i r  f a c i l i t i e s  and were broadcast ing educat ional  programs. 
More r ad io  and TV purchases were documented i n  Costa Rica 
and the Phi l ippines .  

I n f r a s t r u c t u r e  Impact 

The Colombia AIR study ind ica ted  t h a t  no community 
i n f r a s t r u c t u r e  e f f e c t s  could be a t t r i b u t e d  t o  t h e  p r o j e c t s  
except  those d i r e c t l y  r e l a t e d  t o  t h e  i n s t a l l a t i o n  of  t h e  
generators .  No new water o r  sewage systems were i n s t a l l e d ,  
nor roads improved o r  s t r e e t s  paved. 

Rural Urban Migration Impact 

No evidence was provided i n  any eva lua t ion  of  A I D  loans 
regarding e x t e n t  t o  which e l e c t r i c i t y  stemmed from o r  con t r i -  
buted t o  migration.  However, the Colombia AIR p r o j e c t  g r a n t  
noted t h a t  t h e  in t roduct ion  of new technology can exacerbate 
c l a s s  d i f f e rences  so  t h a t  t h e  u s e r s  migrate t o  seek even 
b e t t e r  oppor tuni t ies  and t h e  non-users migrate because of 
the heightened dis i l lusionment .  The 1969 a u d i t  of the SECA 

cooperat ive i n  Colombia noted t h a t  migration had been d i s -  
couraged b u t  no f u r t h e r  evidence was provided. 

Community P a r t i c i p a t i o n  Effects 

The t reatment  of  community p a r t i c i p a t i o n  e f f e c t s  is  
scanty.  The Colombian A I R  s tudy ind ica ted  t h a t  development 
committees were organized t o  f a c i l i t a t e  t h e  usage of the 



autogenerators and community pa r t i c i pa t i on  was fos tered .  
However, when t h e  system broke down, long-standing community 
r i v a l r i e s  were exacerbated. The Ross evaluat ion of   an to 
Domingo cooperative indica ted  t h a t  f i v e  of 14 leaders  i n  t he  
cooperative. subsequently assumed leadership ro l e s  i n  the  
community and were ac t i ve  i n  i n i t i a t i n g  and implementing 
s o c i a l  programs and o the r  soc i a l  a c t i v i t i e s .  

I n s t i t u t i o n a l   evel lop men* 
of Sub-borrowers 

The A I D  p ro jec t s  covered by this review include both 
cooperative and noncooperative sub-borrowers. The program- 
matic question a r i s e s  a s  t o  whether any conclusions can be 
made with respect  t o  which i s  t he  b e t t e r  organizat ional  
vehic le .  The previous discussions should i nd i ca t e  t h a t  no 
conclusive evidence has been provided nor has t he  hypothesis 
been t e s ted .  However, two evaluat ive documents have ra i sed  
the i s sue  bu t  both apply t o  the  same country -- Nicaragua 
--which only has t h e  cooperative form. The DAI evaluat ion 
argues t h a t  t he  cooperatives a r e  such i n  name only; other- 
wise, they a r e  organized and operated l i k e  p r i va t e  l imi ted  
ownership corporations.  They do l i t t l e  more than d i s t r i b u t e  
e l e c t r i c i t y  and probably a t  higher c o s t  than ENALUF. In 
order  t o  maintain v i a b i l i t y  the  cooperatives a r e  becoming 
more urban, thus reducing the  l ike l ihood of r u r a l  develop- 
ment impact. They a r e  already sub jec t  t o  considerable 
ENALUF inf luence (by design the p ro j ec t  c a l l s  f o r  ENALUF t o  
approve the cooperative mananger and set  r a t e  s t r uc tu r e s )  
and thus being taken over by ENALUF would no t  necessa r i ly  be 
I1antidevelopment. I t  

This example i s  not  su f f i c i en t  t o  decry a l l  coopera- 
t i v e s  forms s ince  there a r e  v iable  cooperatives with s t rong 



l o c a l  p a r t i c i p a t i o n  and a continuing r u r a l  develpment focus 
( e . ,  Santo Domingo i n  Ecuador). The evidence has not  y e t  
been presented regarding t h e  experience of  noncooperative 
sub-borrowers so  no genera l iza t ion  i n  t h i s  regard can be 
made a t  this t i m e .  



.* - . 
AID IN RURAL ELECTRIFICATION PROJECTS IN BOLIVIA 

Evolution of AID Rural Electrification 
Actlvitles In Bollvia 

AID has provided one grant and two loans for rural 
electrification in Bolivia. In 1962, USAID/Bolivia grant- 
funded three 500-KW generating units for the Santa Cruz 
area. In 1963, AID became interested in developing rural 
electric cooperatives in Bolivia but problems between the 
Cooperative Rural de ~lectrification (CRE) --the already 
established cooperative in Santa Cruz -- and the Bolivian 
government delayed any AID-funded projects from being es- 
tablished until 1966 when the Santa Cruz Electric Power loan 
was signed. 

The 1966 project consisted of expanding existing gen- 
eration capacity in Santa Cruz by constructing a thermo- 
electric plant, totally rebuilding the existing urban dis- 
tribution installations, constructing a transmission line 
between Santa Cruz and Montero, and constructing rural 
distribution lines. 

The Empresa Nacional de Electricidad (ENDE), an an- 
tonornous public corporation, was the borrower which would 
then sell electrical power to the CRE. The loan also in- 
cluded an allocation for NRECA to provide technical assis- 
tance to CRE in the management of the electrical distribu- 
tion system. 



In 1973, A I D  d ra f t ed  two r u r a l  e l e c t r i f i c a t i o n  loans.  
The first cons is ted  of the  cons t ruc t ion  of e l e c t r i c a l  t r ans -  
mission, d i s t r i b u t i o n  and connection f a c i l i t i e s  i n  r u r a l  
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areas  adjacent  t o  Cochabamba and Santa Cruz. The borrower 
was the Government of Bolivia  with ENDE as  implementing 
agent and CRE t h e  sub-borrower f o r  Santa Cruz, ' and Empresa 
de Luz y Fuerza E l e c t r i c a  Cochabamba, S.A.  (ELFEC), the 
sub-borrower f o r  Cochabamba. The second 1973 loan was t o  
cover p a r t s  of t h e  departments of La Paz, Sucre, Tariya and 
Potos i .  Rural d i s t r i b u t i o n  l i n e s  were t o  be constructed and 
a t t endan t  i n s t a l l a t i o n s  and equipment were t o  be provided i n  
each department. Like the f i r s t  1973 loan,  ENDE was t o  be 
t h e  implementing agent while a cooperat ive,  CESSA, was t o  be 
t h e  sub-borrower i n  Sucre. A government agency, INER, 
intended t o  be was responsible  f o r  d i s t r i b u t i o n  funct ions i n  
La Paz and mixed corporat ions,  SETAR and SEPSA, were t o  have 
d i s t r i b u t i o n  r e s p o n s i b i l i t y  i n  T a r i j a  and Potos i  departments 
respect ive ly .  

Before disbursements were made i n  t h e  f i r s t  1973 loan  
and before t h e  second one was signed, c o s t  overruns became 
apparent which was due pr imar i ly  t o  the impact of  o i l  p r i c e s  
on raw mater ia ls  imported by Bolivia and a d ispute  between 
INER and t h e  Bolivian Power Company (BPC) over which one 
should be responsible  f o r  t h e  La Paz Pro jec t .  Therefore,  a 
new loan was d ra f t ed  and signed i n  June, 1974 which served 
a s  a redesign and replacement f o r  both of t h e  1973 loans.  
This loan covered the  sub-regions of  Santa Cruz, 
Cochabantez, La Paz, Sucre, Potos i ,  and T a r i j a .  While the 
o v e r a l l  system capaci ty  was reduced, t h e  i n t e n t i o n  of  reach- 
i n g  t h e  same number of people a s  o r i g i n a l l y  out l ined  i n  
r u r a l  e l e c t r i f i c a t i o n  loans I and I1 was maintained. The 
1974 revised  loan covered the cons t ruc t ion  of  e l e c t r i c  



dis t r ibu t ion  f a c i l i t i e s  and construction of re la ted  trans-  
mission and substat ion f a c i l i t i e s  from non-AID funds. 

4- . 
In April of 1978, the  La Paz area sub-project was again 

res t ructured with INER being replaced as sub-borrower by the  
newly-formed Cooperative Rural E l ec t r i f i c a t i on  La Paz 
(CORELPAZ) and the  then newly-formed Cooperative E lec t r i ca  
Yunga (CEY) .  The former serves the  Altiplano areas of Lake 
Ti t icaca  and Rio Abajo and the  l a t t e r  the  Yungas area. This 
res t ructur ing was apparently enacted due t o  the  f a i l u r e  of 
INER t o  review accurately equipment requirements and t o  
manage contrac t  del ivery of u t i l i t y  poles,  l i n e  hardware and 
other  construction materials .  Though t h i s  res t ruc t ing  took 
place l ega l ly  i n  ea r ly  1978, the  t rans fe r  of sub-project 
property and records from INER t o  CORELPAZ and CEY had not  
taken place as  of December 12, 1978 when author i ty  of re- 
quested loan extensions was granted. Under the  f inancia l  
r es t ruc t ing  of the  loan, completion of the  La Paz systems 
was s e t  f o r  the  end of February 1980 with loan disbursement 
completed by the end of May 1980 -- a 15-month extension of 
the  previously s e t  terminal commitment and terminal d is -  
bursement dates.  

The two AID loans were valued a t  $26.05 million. The 
$26.05 mil l ion loan represents 71 percent of t o t a l  p ro jec t  
cos ts  of $36.94 million. Other funds have been provided fo r  
p ro jec t  f e a s i b i l i t y  s tudies  but  it was impossible t o  t r ace  
these funds since they of ten  had separate work orders and 
grants  t o  NRECA. The above loan amount represents 9 percent 
of AID loan assis tance t o  Bolivia between 1962 and 1977 
under the  Foreign Assistant  Act. 



Documents Collected 

Documents were assembled on AID activities in each of 
the three categories of project evaluation: pre-project 
need assessment, project design and feasibility and project 
implementation. Specifically, pre-project need was examined 
for the first loan in a report by an NRECA specialist which 
assessed whether the existing electric service system in the 
cooperative area, and it whether could control and operate an 
electric distribution system. 

For project design and planning, we assembled two NRECA 
engineering and economic feasibility studies covering each 
of the proposed cooperative areas. We also assembled four 
Capital Assistance Papers, one for $he Santa Cruz Electric 
Power Loan, and three for phases I and I1 or modifications 
of the 197374 rural electrification loans. 

For the project implementation phase, we found several 
relevant documents. We reviewed two audit reports drafted in 
1975 and 1977 covering administrative and management aspects 
of projects; a Development Alternatives, Inc. evaluation of 
NRECA program performance based on visits and discussions 
with officials of the CRE cooperative in Bolivia; and a 
Development Associates, Inc. pro] ect impact evaluation 
system designed in 1976 and used to gather baseline data for 
a future impact evaluation in the Sucre region. Bolivia had 
been selected for the RRNA case study analysis in the hope 
that the Development Associates, Inc. impact assessment for 
all the regions would be completed in time for inclusion in 
our study. We also reviewed a study by Checchi and Company 
which undertook an evaluation of the operations and manage- 
ment aspects of the second loan. One final source of infor- 
mation on project implementation is the recently drafted 



project identification document rural energy program in 
Bolivia to be funded partially with AID funds. 

.a-. 

The following is a list of each document and sources. 

Documents Sources 
NFUiCA Cooperative Planning AID ReLerence Center 

Report by Paul Richter,l965 

NRECA Feasibility Studies AID Reference Center 
(Phases I and 11) and Central Engineering 
1972-1973 files of Fred Lowell 

CAPS - For both loans, 1966 Central En ineering/ 
1973(2) and revised 1974 Fred Lowel 9 s files 

Development Alternative, Inc. DAI & DIS 
Evaluation of NRECA, 1977 

Development Associates, Inc. 
Evaluation System, 1976-77 

W P  

CESSA - ACLO USAID Bolivia 

Checci and Company, Rural Checcits Company 
Electrification Evalua- 
tion, 1978 

Project Information Document, 
1978 

AID Bolivia Desk Officer 

Project Information Summary, LAC/DP 
June, 1979 

The profile of AID activities in rural electrification 
in Bolivia is based on a review of these documents utilizing 
the conceptual framework. This documentation, however; was 
inadequate for making conclusions regarding the effective- 
ness of the projects. We have, however, attempted to assess 
the extent to which these documents can contribute to the 
evaluation of these programs as well as to identify what 
additional steps are required if such an assessment is to be 
made. 



Pro f i l e  of A I D  Rural E l ec t r i f i c a t i on  
Proiects  I n  Bollvla 

Purpose statements i n  the  CAPS *for  the  Bolivian loans 
h ighl ight  the  functional cha rac t e r i s t i c s  of the  p ro jec t s  t o  
provide generation, transmission and d i s t r i bu t ion  f a c i l i t i e s  
and services.  In t he  CAP fo r  the  Santa Cruz p ro jec t ,  the  , 

purpose i s  i den t i f i ed  a s  Itto provide f a c i l i t i e s  fo r  genera- 
t i o n ,  transmission and d i s t r i bu t ion  of e l e c t r i c i t y  t o  Santa 
Cruz area including the  rebuilding of ex i s t ing  d i s t r i bu t ion  
i n s t a l l a t i o n s  i n  the  c i t y  of Santa Cruz ."' 

The purpose of the  second r u r a l  e l e c t r i f i c a t i o n  loan 
was l1to improve the  economic and r u r a l  conditions of t he  
inhabitants  of r u r a l  areas adjacent t o  major population 
centers  by providing e l e c t r i c i t y ,  transmission, d i s t r i bu t ion  
and connection services  on a s e l f  -supporting bas is .  " Addi- 
t i ona l  l iobjectivesll  a re  Itto provide a backbone d i s t r i bu t ion  
system capable of fu tu re  expansion; enable urban oriented 
e n t i t i e s  t o  expand t o  r u r a l  areas; acquire added technical  
capab i l i ty  and f inanc ia l  resources necessary f o r  fu ture  
expansion, promote economic development of r u r a l  areas by 
providing energy f o r  agr icul ture  through i r r i g a t i o n  and 
agro-industr ial  uses; and t o  improve t he  qua l i ty  of r u r a l  
l i f e  . i t2  

The purpose statement fo r  the  Santa Cruz p ro j ec t  i s  
wr i t t en  i n  such a way t h a t  mere completion of the  construc- 
t i o n  f a c i l i t i e s  i n  the  Santa Cruz area i s  s u f f i c i e n t  f o r  
projec t  success using the  goal-attainment approach. No 
indicat ion is provided as  t o  how the  e l e c t r i c i t y  is t o  be 

1. CAP; page ii. 
2. CAP, Rural E l ec t r i f i c a t i on  11, October 17, 1973, page 

i. 



used nor by whom a s  long a s  use r s  l i v e  i n  Santa Cruz a rea .  
This l a t t e r  p o i n t  is redundant s i n c e  use r s  can only  g e t  
access  i f  they  l i v e  i n  the area .  G0.91 a t ta inment  approach- - .  
e s ,  t he re fo re ,  would no t  be adequate ' f o r  a sce r t a in ing  the 
broad range of impacts such a  p r o j e c t  would have. 

The purpose s ta tement  a l s o  i n d i c a t e s  a  cons iderable  
urban emphasis, which, from a l l  i nd ica t ions  i n  subsequent 
documents, appears t o  have been the case.  The purpose 
s ta tement  i s ,  t h e r e f o r e ,  somewhat i n c o n s i s t e n t  w i t h  the same 

CAP'S desc r ip t ion  of  the p r o j e c t  a s  "the f i r s t  r u r a l  electri-  
f i c a t i o n  pro] e c t  i n  Bol ivia .  

The purpose s ta tements  of  the subsequent loans  provide 
a  g r e a t e r  i n d i c a t i o n  of the uses  t o  be made of the electri-  
c i t y  t o  be der ived from the f a c i l i t i e s  and services construc-  
t e d  a s  w e l l  a s  t o  i n d i c a t e  t h e  u l t ima te  goal  o f  improving 
the economic and s o c i a l  condi t ions .  Goal achievement, 
however, r equ i re s  o t h e r  condi t ions  and a c t i v i t i e s  which go 
beyond t h i s  p r o j e c t  design although the purpose s ta tement  
does n o t  make this c l e a r .  In  add i t ion ,  the purpose s t a t e -  
ment does n o t  i n d i c a t e  the number of  intended use r s  which it 
can serve a s  a  use fu l  ya rds t i ck  f o r  eva lua t ing  p r o j e c t  
outreach.  

P r o j e c t  S t ruc tu res  and Designs 

The major p a r t i c i p a t i n g  agencies a r e  ENDE, and the 

sub-borrowers -- t h e  four  cooperat ives ,  CRE, CESSA CEY and 
CORELPAS -- and four  mixed o r  pub l i c  corpora t ions  (EFFEC, 
SEPSA, SETAR, INER). Organizat ional ly ,  there i s  a  c l e a r  
d i s t i n c t i o n  between t h e  borrowers and sub-borrowers. ENDE 

has r e s p o n s i b i l i t y  f o r  the generat ion capac i ty  and construc- 
t i o n  of  d i s t r i b u t i o n  l i n e s  and o t h e r  phys ica l  i n f r a s t r u c t u r e  

1. CAP, 1966, page ii. 



while the sub-borrowers serve as an intermediaries between 
ENDE and the ultimate customers or consumers. This inter- 
mediary position is not clearly d4efined in the project - .  
design and planning documentation. Much of the project 
focused on the development of the implementing agency, ENDE; 
therefore, development of the sub-borrowers was relegated to 
a secondary status and evolves generally to the extent the 
implementing agency is capable and committed to promoting 
cooperative activities. Thus, unless the sub-borrowers, 
especially cooperatives, are already well established, 
viable and properly functioning entities at the time the 
project begins, their ability to carry out the functions and 
roles of the project is inhibited. Their weakness relative 
to ENDE is also not necessarily supportive of a close colla- 
borative working relationship with ENDE. 

Although technical assistance is to be provided by 
NRECA to the cooperatives, the assigning of NRECA staff to 
ENDE reduces its effectiveness vis-a-vis the cooperatives 
since their members may view NRECA as more interested in 
furthering ENDE control than assisting them. 

Inputs 

The project loans provide funds to cover construction 
materials and consultants for technical assistance. Engi- 
neering services were provided by Stanley-Consa Edesa to all 
sub-borrowers except INER in the La Paz area where COBEE (a 
Bolivian firm) was responsible for construction. Technical 
assistance was being provided by NRECA to the two coopera- 
tives and three of the other sub-borrowers (SEPSA, SETAR and 
INER) and Coopers Lybrand to ELFEC. 



Outputs and Its Users and Uses 

The CAPS indicate the intended apount of electricity to 
be sold to consumers is to be 44 milli'dn KWH by 1975 for the 
Santa Cruz system. This document indicates that electricity 
will be used for household needs, industrial activity, 
agro-industrial activities and irrigation but it does not 
specify the distribution of electricity among these uses. 
Although intended consumers are differentiated between urban 
and rural -- 78,500 urban persons connected by 1974 compared 
to 76,035 rural persons in the same year -- these numbers 
are not disaggregated by type -- residential, industrial, 
etc. The pre-project urban/rural distribution was 32,000 
and 0 in 1964 respectively. No profile of persons connected 
or not connected in 1964 is provided in order to serve as 
benchmark data for future project analysis. 

For phases I and I1 of the second loan, differentiation 
is made among the categories of users; residential, general, 
large industrial, special and street lighting in urban areas 
for rural -- residential -- commercial, general, irrigation 
and street lighting and four categories projected to the 
year 1986. The following summarizes this distribution by 
1986. 



Location 

Urban: 

Resident ial  
General 
Large i n d u s t r i a l  
Special  con t rac t s  
S t r e e t  l i g h t i n g  

Total  urban 

Rural : 

Total 
Number of 

.a- . Consumption 
Consumers- (MWH) 

Resident ial  - commercial 17,861 
General 185 
I r r i g a t i o n  N/A 
S t r e e t  l i g h t i n g  . N/A 

Total  r u r a l  

Grand Total  

N/A = not  appl icable 

These f igures  r a i s e  the c r i t i c a l  i s sue  of whether 
either t h e  Santa Cruz E l ec t r i c  Power Pro jec t  o r  t he  sub- 
sequent loans a r e  appropriately e n t i t l e d  " ru r a l  e l e c t r i f i c a -  
t ion ."  In each ins tance ,  t h e  r u r a l  d i s t r i bu t i on  is  a func- 
t i o n  of urban-based cen t r a l l y  organized generation u n i t s .  



An evaluation of the "trickle outif approach in the context 
of Bolivia thus appreantly shows that if centrally organized 
systems are used, there will be a sqbstantial lag in reach- - .  
ing rural areas. No alternative, more directly focused 
approaches appeared to have been considered. 

Issues Analvsis 

Santa Cruz Electric 
Power Pro J ect 

Pre-Project Need Assessment 

Among the documents collected, none was found with an 
expressed purpose ascertaining the extent to which a need 
for rural electrification existed. However, the 1966 CAP 
indicated that regional development of the Santa Cruz area 
in the 1960s, stimulated by completion of a road from 
Cochabamba and the development of petroleum and natural gas 
industries in the area, led to concern among the Government 
of Bolivia and local citizens that municipal services in- 
cluding electricity supply were not keeping pace with the 
rapid growth. 

In 1962 USAID grant-funded three 500-KW generating 
units and in 1963 an emergency loan from Inter-American 
Development Bank (IDB) was provided to Santa Cruz and other 
areas to reduce an apparent electricity scarcity identified 
by the International Engineering Company. In 1963 AID, IDB 
and World Bank met with officials of Government of Bolivia 
to discuss joint financing of an overall power development 
program. IDB and World Bank interests centered primarily on 
construction of several hydroelectric plants and AID in- 
terests focused on capacity generation and distribution in 



the four isolated areas of Santa Cruz, Tarija, Sucre and 
Potosi. 

.*.- . 
The Santa Cruz Setting 

Some information on the demographic and socioeconomic 
characteristics of the Santa Cruz area prior to the first 
loan was provided in the 1966 CAP. The department of Santa 
Cruz covers one-third of the area of Bolivia (144,000 square 
miles) and the city of Santa Cruz is the agricultural cen- 
ter. In 1965 the population of the department was estimated 
to be 4.1 million, and the city had an estimated population 
of 75,000. The area within a 62-mile radius of the city was 
well populated and included several colonies, some of which 
were established as the major road was completed and others 
through a governmental policy of inducing non-Bolivians into 
the area. Thus Santa Cruz was already the most rapidly 
growing area in the country and most of this growth was in 
the rural colonized areas. Within the planned project area, 
the Malaria Control Center estimated that there were 36,339 
families (or 164,000 people) of which 43 percent (15,450 
families) were urban and 57 percent (20,889 families) were 
rural. 

Because of suitable soils, the area was also the target 
for other- programs and projects to expand agricultural 
production. Adequate electrical facilities were viewed as a 
catalyst for increasing agricultural production such as 
developing food processing plants which afforded backward- 
and-forward development linkages. To date, Santa Cruz has 
had the highest rate of production growth and per capita 
income of the market-oriented population has been well above 
the national average. 



Exist ing e l e c t r i c  power service  was described as  Itin- 
adequate and unreliableI1 i n  the  1966 CAP.' The c i t y  system 
had a dependable i n s t a l l ed  electr ical .  capacity of 2,050 KW 

and there  were plans t o  increase output capacity by an addi- 
t i ona l  1,000 KW by t he  end 1966. Average energy lo s s  was 
estimated a t  45 percent due t o  inadequate d i s t r i bu t ion  
f a c i l i t i e s ;  and it was concluded t h a t  this inadequate gen- 
e ra t ing  capacity and antiquated d i s t r i bu t ion  system were 
re tarding economic development. Smaller towns i n  the  area 
had d i e se l  e l e c t r i c  un i t s  of l e s s  than 100 KW each which 
provided l igh t ing  f o r  a few hours a day. 

The demand f o r  e l e c t r i c  power was estimated by pro- 
f i l i n g  ex i s t ing  l a rge  users  and t h e i r  average KW usage. 
Although, it was noted t h a t  most businesses had t h e i r  own 
diesel-powered generating un i t s ,  it was assumed t h a t  they 
would convert t o  public  power when it became avai lable.  2 

Use of e l e c t r i c i t y  was a l so  thought t o  be constrained by t he  
progressive r a t e  schedule and higher r a t e s  charged t o  commer- 
c i a l  users  than r e s iden t i a l  users.  

The Deutsches Projekt  Union (DPU) conducted a census of 
the  po ten t ia l  e l e c t r i c a l  power market. Residential  use and 
"data fo r  a town sector  s imi lar  t o  r u r a l  settlements was 
used f o r  determining basic values fo r  the  ru ra l  areas.  I, 3 
The census concluded t h a t  the re  were 54,000 po ten t ia l  con- 
sumers i n  the  c i t y  of which 59 percent (32,000) had some 
e l e c t r i c a l  service ,  however inadequate. About 22,000 poten- 
t i a l  consumers i n  the  c i t y  and 35,000 po ten t ia l  consumers i n  
t he  r u r a l  areas were without any service  whatsoever. There 

1. 1966 CAP, page 15. 
2 .  1966 CAP, page 18. 
3 .  Paul Richter repor t ,  page 20. 



was no f u r t h e r  i d e n t i f i c a t i o n  of p o t e n t i a l  consumers ( i . e . ,  
by income c l a s s  ) . 

.em . 
From this information, fo recas t s  f o r  e l e c t r i c i t y  demand 

of 8,000 KW by 1970 and 19,.000 KW by 1976 were made. No 
ana lys i s  of the r e l a t i v e  c o s t s  of e l e c t r i c i t y  t o  consumers 
a s  compared t o  o the r  energy forms o r  of the exis tence  of 
income o r  s i m i l a r  c o n s t r a i n t s ,  p a r t i c u l a r l y  i n  r u r a l  a reas ,  
was presented. I t  was assumed t h a t  e l e c t r i c i t y  would be 
used f o r  consumption and productive purposes and no attempt 
was made t o  examine the proportions of these usages. 

The CRE was organized with NRECA as s i s t ance  i n  November 
1962 and l e g a l l y  recognized i n  February 1964, t h a t  i s ,  p r i o r  
t o  the A I D  loan. After  USAID became i n t e r e s t e d  i n  r u r a l  
e l e c t r i c  cooperatives,  i n  1966, an NRECA s p e c i a l i s t  s e l e c t e d  
t h e  Santa Cruz area  f o r  promoting the f u r t h e r  development of 
CRE. According t o  the Paul Richter  NRECA repor t ,  the co- 
opera t ive  had 5,566 members i n  June 1965 b u t  only 163 were 
paid i n  f u l l .  A l l  of the members were urban and most (76 
percent )  res ided  i n  the c i t y  of Santa Cruz. 

P r o j e c t  Design and F e a s i b i l i t y  

According t o  the 1966 CAP, A I D  was i n t e r e s t e d  i n  the 
success of both ENDE and the  electric cooperat ive,  CRE, b u t  
t h e r e  were d i f fe rences  between the two i n  how they foresaw 
their r e s p o n s i b i l i t i e s .  The cooperative wanted t o  generate  
and d i s t r i b u t e  power, whereas ENDE wanted t o  provide the 

generated power and use the cooperative a s  t h e  dis-ibution 
agency. The i s s u e  was resolved w i t h  ENDE maintaining re- 
s p o n s i b i l i t y  f o r  generat ion with t h e  provis ion t h a t  CRE 
would own the  d i s t r i b u t i o n  system once it was constructed.  



I t  was a lso  indicated t h a t  the  success of the  cooperative 
would allow ENDE t o  withdraw ult imately from d i s t r i bu t ion  
respons ib i l i t i e s .  .a- . 

Final design for  the  system was t o  be performed by a 
U.S. engineering firm with the  design i n  the  f e a s i b i l i t y  
study reviewed t o  insure it was the bes t  soluti.on fo r  the  
area. A fur ther  provison was t h a t  the system would take 
I1full advantage of U. S . pract ices  and equipment capabil i -  
t i e s ~ ~ . '  Copies of nei ther  the e a r l i e r  DPU-feasibility study 
nor documentation fo r  the  subsequent review were available,  
and hence we could not  examine the extent  t o  which these 
issues as well as  a l t e rna te  systems designs were considered. 

The DPU-feasibility study had concluded t h a t  the  ex i s t -  
ing r a t e  s t ruc ture  was not consistent  with project  e f f o r t s  
t o  expand usage and therefore proposed a revised schedule. 
The proposed schedule included higher r a t e s  i n  ru ra l  than 
urban areas,  consistent  with the higher cos ts  of d is t r ibu-  
t i o n  from cen t ra l  s t a t i o n  gr ids  t o  these areas.  ENDE accept- 
ed the  l eve l  of r a t e s  but  not  the  spec i f ic  schedule. A 
simpler schedule was t o  be developed. 

Project  Implementation 

No formal evaluation of the Santa Cruz pro jec t  was 
undertaken p r io r  t o  the second r u r a l  e l e c t r i f i c a t i o n  loan. 
The CAP fo r  the  1973 ru ra l  e l e c t r i f i c a t i o n  loan s t a t ed  t h a t  
the  construction work was accomplished on schedule and with 
no d i f f i c u l t i e s .  The system was energized i n  1970, and 
because of e f f ic ienc ies  i n  the  p ro jec t  there  were su f f i c i en t  

1. 1966 CAP, page 8. 



funds t o  add another 3,300 KW generating un i t .  CRE member- 
ship expanded from the  5,566 consumers p r i o r  t o  t he  loan t o  

*- . 
18,000 i n  1973. The pro jec t  repor t  however included no 
discussion of the  urban/rural, residential/productive char- 
a c t e r i s t i c s  of these users .  The pro jec t  was deemed t o  be a 
success i n  terms of the  completion of contruction as speci- 
f i e d  i n  the  p ro jec t  purpose statement. A 1968 aud i t  of the  
p ro j ec t  covered only t he  construction phase and corroborates 
the  e a r l i e r  f inding t h a t  t he  p ro jec t  was well managed and 
was functioning smoothly. There was some concern regarding 
adequacy of water and gas supplies bu t  these were apparently 
resolved. 

Second Rural E l ec t r i f i c a t i on  
Pro J ec t l i  

Pre-project Need Assessment 

No documents ascertaining the  extent  t o  which the re  was 
a need f o r  ru r a l  e l e c t r i f i c a t i o n  and f o r  t h i s  p ro jec t  were 
obtained. The 1973 CAP indicates  t h a t  j u s t i f i c a t i o n  f o r  the  
loan was based p a r t l y  on an apparently pe r s i s t en t  shortage 
of delivered energy i n  Bolivia,  the  apparent success of the  
f i r s t  loan, and an increasing demand fo r  e l e c t r i c a l  ser-  
vices.  I t  was a l so  ant ic ipated  t h a t  t h i s  loan would com- 
plement other  A I D  a c t i v i t i e s  i n  r u r a l  and agr icu l tu ra l  
development. 

P ro jec t  Design and Feas ib i l i t y  

Pr io r  t o  loan approval by AID, NRECA undertook an 
engineering and economic f e a s i b i l i t y  study of th ree  of the  
s i x  sub-project areas -- Santa Cruz, Cochabamba and La Paz. 



The engineering and technical  aspects of t he  proposed sub- 
p ro jec t s  followed standard Rural E l ec t r i f i c a t i on  Admini- 
s t r a t i o n  pract ices  and covered required inputs  and cos t s ,  
e t c .  Environmental e f f e c t s  were meiiibned bu t  not  analyzed 
i n  depth. The bas ic  conclusion regarding ant ic ipated  envi- 
ronmental impacts was t h a t  adverse e f f e c t s  would be minimal 
and the  ant icipated economic and soc ia l  benef i t s  outweighed 
any such e f f ec t s .  Meters were t o  be used because of t he  
ease of disconnecting f o r  nonpayment, weatherproofing de- 
s ign,  and easy i n s t a l l a t i on .  These advantages were thought 
t o  outweigh any i n i t i a l  cos t  burdens t o  consumers (although 
no evidence was provided t h a t  such cos ts  had been e s t i -  
mated). 

Final ly,  the  system capacity was based on t he  number of 
projected consumers and t h e i r  t o t a l  estimated usage t he  
t en th  year, t he  general REA pract ice .  This estimation was 
made despite  t he  recognition t h a t  t he  Cochabama area already 
had excess capacity and needed new markets. 

With system capacity a function of projected consump- 
t i on ,  the  s ignif icance of determining po ten t ia l  demand was 
important. Reference i n  the repor t  was made t o  a power 
market survey i n  t he  Santa Cruz area undertaken by CRE i n  
1971 but  no copy o r  fu r ther  information on it was avai lable.  
The NRECA repor t  d id  indicate  t h a t  i ndus t r i a l  consumption 
increased a t  an annual r a t e  of 33.4 percent between 1965 and 
1969 -- a period of e l e c t r i c i t y  shortage (before CRE project  
energized). Between 1969 and 1971 indus t r i a l  consumption 
increased a t  a r a t e  of 234 percent, and a growth r a t e  of 230 
percent was expected fo r  the  period between 1972 and 1975. 
Hence projected growth was 388 percent f o r  period 1975- 
1985.l In addit ion,  a l i s t  of large  indus t r i es  and t h e i r  

1. When operations ant icipated t o  begin. 



current  usage was provided. No project ions were provided 
f o r  r e s iden t i a l  customers o r  other  sub-pro j e c t  areas.  

*-. 
The f e a s i b i l i t y  study a l so  proposed new r a t e  schedules 

and s e t  out  r a t e  c r i t e r i a  necessary t o  insure  f inanc ia l  
v i a b i l i t y  of sub-borrowers. The minimum monthly b i l l  of 
$1.00 was a l so  derived bu t  not  compared t o  income of r e s i -  
den t i a l  customers. 

Socioeconomic analysis  was based on a cursory p r o f i l e  
of th ree  sub-project areas (Santa Cruz, Cochabamba and La 
Paz) prepared by James Ross i n  1972. 

Although t h e  NRECA f e a s i b i l i t y  study did not  contain 
any c o s t b e n e f i t  analysis ,  such analys is  was provided i n  the  
CAPS. The estimated benef i t  cos t / ra t io  was 1.85 f o r  t he  
aggregate of a l l  s i x  sub-projects and was based on t he  World 
Bank, Martin Selowsky model. Rural po t en t i a l  customers were 
c l a s s i f i e d  i n t o  s i x  groups each of which current ly  had some 
access t o  e l e c t r i c i t y  -- two r e s iden t i a l ,  two indus t r i a l  and 
two i r r i g a t e d  farm -- ahd subs t i tu t ion  of e l e c t r i c  power f o r  
present  energy sources was assumed. I t  was a l so  assumed 
t h a t  r u r a l  res idents  were current ly  spending $7.50 a year 
f o r  l igh t ing  (kerosene lamps) equivalent t o  1 2  KWH. Pro- 
jected e l e c t r i c i t y  cos ts  reduction f o r  same amount of usage 
would range from 8 t o  62 percent. The g rea t e s t  cos t  reduc- 
t ions  were f o r  industry and farm groups now using self-gen- 
era ted  systems, who would convert t o  cen t r a l  s t a t i o n  elec- 
t r i c i t y .  The smallest  c o s t  reduction was f o r  res iden t ia l /  
commercial groups who now use only kerosene and who would 
convert t o  e l e c t r i c i t y .  



According to the CAPS, the main beneficiary of the CRE 
and ELFEC sub-projects was intended to be the lesser pri- 
vileged rural occupants and initially it was assumed that 

*- . 
power would supply two 60-watt light bulbs drawing 18 KWH 
per month. 

Baseline  valuation Data 

The DAI-designed methodology for collecting baseline 
data to be used ultimately for impact assessment appears to 
have been applied to 'only one of the six sub-projects, the 
socioeconomic evaluation of the Sucre district by CESSA in 
1977-78. This study divided the region into three types of 
settlement as determined by size, and surveyed through the 
use of the DAI-developed questionnaire the social, occupa- 
tional, and economic characteristics of the residents. It 
also surveyed their daily and special uses of light fuels 
and electricity. The respondents, some of whom expected to 
join the cooperative and others of whom did not, were asked 
such questions as how such money they spent on lighting, the 
number of sockets their residences had, and their specific 
uses of electricity. Unfortunately, information on the 
income levels of the respondents was not obtained hindering 
future efforts to determine how large a part of residential 
expenditure electrification might become and to what extent 
income might constrain electricity use. 

Similar questionnaires were prepared for respondents 
from the agricultural, commercial and manufacturing sectors 
of the region. These questionnaires sought to determine 
whether electricity was being used, employment levels, 
duration of the economic entity's existence as well as 



several other factors. The findings for both the residen- 
tial and business questionnaires are presented in a series 
of tables which comprise the bulk qf -. the report. The re- 
search group also included and lower 'quality socioeconomic 
data derived from previous CESSA studies, regional develop- 
ment commissions and the Bolivian Highway Department. 

The study recommends that the socioeconomic level of 
the residents of the region under consideration can best be 
improved through the application of rural electrification to 
small-scale agro-industrial production especially in zones 
less suited for agriculture and to some commercial projects 
where the potential for increased marketing is high. 

This statement assumes that increased productive usage 
would increase employment and the standard of living, a 
hypothesis yet to be tested. If such social research is to 
be a valid means toward development, it must more clearly 
define the most important factors affecting peoples lives 
such as income levels, employment, availability of potable 
water, which most clearly address prepro j ect needs. This 
document raises some issues but it only partially fulfills 
the need for socioeconomic baseline data. The study does 
not mention what the country's electrification program goals 
actually are or attempt to compare the Bolivian experience 
to rural electrification experiences in other countries. 

Project Implementation 

Policy Issues. The DAI evaluation was the only source 
of information on policy issues and the only sub-policy 



issue reviewed was rate structure. The rate structure for 
CRE - the only sub-borrower DAI reviewed - contained lower 
rates for irrigation than for residential, industrial and 
commercial usage. CRE had demand energy rates for indus- 
tries and flat rates for other users. DAI did not believe 
that this rate structure impaired cooperative viability, as 
was the case in Nicaragua, possibly because the differences 
among the rates among the users were not as large as in the 
Nicaraguan cooperatives. 

DAI also indicated that the setting (high growth rate) 
was particularly important for the growth of the cooperative 
because improved city infrastructure, including electricity, 
was highly supportive of government-development interests in 
the area. 

Operations and Management Issues. Construction under 
Phase I of the second loan was somewhat behind schedule, 
according to a 1975 audit report, because of a delay by the 
Government of Bolivia in getting additional funds, changes 
and delays in construction plans, and slowness in getting 
contractors and a project manager. However, working rela- 
tions among all the parties was considered to be good. 

The Checchi and Company study of 1978 includes the most 
thorough analysis of the operations and management problems 
involved in the implementation of the CRE project. Accord- 
ing to this study, the first of several delays which plagued 
the project concerned the project off ice building. Initial 
delays in the construction and the subsequent cost overruns 
caused the plan for the building to be abandoned, and its 
funding was shifted to other areas of the project. 



The most ser ious  problem of the  e n t i r e  program, how- 
ever,  concerned the  supply of poles t o  support the  t rans-  
mission wires. This problem could be t raced d i r e c t l y  t o  t he  

*- . 
f a i l u r e  of the  re ta ined engineering firm Stanley-CONSA EDESA 

t o  obtain cor rec t  expert  analysis  as  t o  the  a v a i l a b i l i t y  of 
hardwood t r ee s .  Subsequent attempts t o  subs t i t u t e  cement 
poles f o r  wood poles when it was rea l i zed  t h a t  the re  would 
be a d r a s t i c  shortage of the  l a t t e r  met with only p a r t i a l  
success. Delays a t t r i bu t ab l e  t o  the  del ivery of poles 
occurred from 1975 through May 1978 when production from two 
cement pole p lan t s  -- one was Peruvian owned -- managed t o  
be brought up t o  t h e  l eve l s  required. 

The switch from wood t o  cement poles caused delays i n  
t he  procurement of the  hardware associated with the  poles 
because new items had t o  be designed and contracted fo r .  I t  
i s  reported t h a t  due t o  the  pole problem, hardware contrac- 
t o r s  demanded addit ional  payments and t h a t  the re  were sub- 
s t a n t i a l  delays i n  the  del ivery of power transformers and 
substat ion material .  I t  i s  a l so  reported t h a t  several  
changes i n  the  transmission routing were required due t o  t he  
very high growth r a t e  of t he  Santa Cruz urban area which 
forced housing i n t o  ru ra l  areas where e l e c t r i c  l i n e s  had 
o r ig ina l l y  been planned. This caused problems with property 
r i g h t s  and the  s i t i n g  of new roadways, problems which took 
time t o  resolve. A s  of September 1978, it was believed t h a t  
t he  poles would f i n a l l y  be s e t  by January 31, 1979 and 
preliminary acceptance of t he  p ro jec t  by CRE would occur on 
April  30, 1979 ( a 26-month delay from the  date  projected i n  
t he  1974 CAP) .  Further unexpected delays caused by bad 
weather made the  work slow, a s  reported i n  an ac t ion memo- 
randum draf ted  t o  the  ~ s s i s t a n t  ~ d m i n i s t r a t o r  (LAC) from 
Marshall D.  Brown (June 1979) who recommended an 8-month 
extension on the  o r ig ina l  1973 CRE loan. 



The Checchi study thus provides a de ta i l ed  documenta- 
t i o n  of t h e  construct ion aspects of p ro jec t  implementation 
i n  t he  Santa Cruz case.  The document a l so  c l ea r ly  t r aces  '-. 
t he  l ega l  s t a tu s ,  organizational and s t a f f  h i s to ry  of CRE, 
favorably commenting on t he  administration and management of 
the  cooperative. An Exhibit  ( V . l )  shows t he  growth of CRE, 
a s  well  as  t he  growth of four of t he  o ther  s i x  sub-borrowers 
over the  period 1967 through 1977. Another exh ib i t  ( V . 2 )  

shows se lec ted  s t a t i s t i c s  of generation and s a l e s  f o r  these  
companies during 1979. 

Less emphasis i s  placed i n  t he  repor t  on pol icy fac to rs  
and t he  important top ics  of r a t e  po l i c i e s  and impacts and 
l oca l  pa r t i c ipa t ion  i n  pol icy determination appear t o  be 
given l i t t l e  treatment. The cooperative organizat ional  
program was v i r t u a l l y  nonexistent which DAI thought impeded 
p ro j ec t  outreach. 

Outreach and Impact. DAI estimated t h a t  despi te  t he  
number of consumers i n  the  CRE cooperative (27,200) the re  
were s t i l l  50,000-60,000 people i n  t he  area with no e l e c t r i -  
c i t y  i n  1977. About 23,000 of the  CRE members were urban 
res idents  of the  c i t y  of Santa Cruz. Most of t he  o thers  
were members of f i ve  smaller towns. Therefore, the re  was a 
r e a l  question as  t o  whether t he  cooperative was i n  f a c t  
r u r a l .  Even by 1985 it was expected t h a t  the re  would be 
th ree  times as  many urban as  r u r a l  members. 

Despite t he  l imi ted  r u r a l  expansion t he  cooperative had 
grown rapidly i n  the  urban area p a r t l y  due t o  growth of t he  
c i t y  i t s e l f .  



Most of CREfs consumers were residential -- 82 percent 
at the time of the DAI visit. Commercial establishments 
comprised the second highest group, or 14 percent of number .* - 
of consumers. Large and small industries were third. A 
similar distribution applies to proportion of energy con- 
sumed and of total revenues. 

The financial viability of CRE appeared to be good for 
profits had attained or exceeded the 9 percent limit set by 
DINE each year. The healthy margin was attributed to the 
fact that the CRE rates were the highest in Bolivia. No 
comparisons between CRE and the other sub-borrowers of the 
second loan could be made since the other sub-borrowers were 
not reviewed. 

Recommendations 

Bolivia offers some of the most promise for ultimately - 
determining project effectiveness . However, in order to 
determine the efiectiveness of the second Bolivian loan, 
considerable evaluative information is still required for 
all the sub-borrowers, including CRE. The evaluations 
provide information for still too few relevant issues. 

It is recommended that the Bolivian sub-projects be 
included in any inter-country project comparisons for test- 
ing broader hypotheses regarding AID rural electrification 
project effectiveness. This can only be done if evaluations 
of the project cover the full range of issues relevant in 
this conceptual framework. DAI designed an evaluation 
system for the second Bolivian loan which was to have pro- 
vided baseline information for follow-up studies. This 
evaluation system was used in the CESSA 1978 which provided 



the first baseline data on rural socioeconomic conditions 
prior to electrification projects. Further information 
should be obtained on the status of any other applications 
of this system as they occur. If &-'further baseline data 
are collected using this or an alternate design, then the 
opportunity for assessing project effectiveness will be 
lost. It is also important that follow-ups analyses are 
rationally persued or close the benefit of the evaluation 
system development and the CESSA study will be lost. 



AID IN RURAL ELECTRIFICATION PROJECTS IN COLOMBIA 

AID has provided one rural electrification loan and 
undertaken two grant-funded rural electrification studies in 
Colombia. The loan was approved in May 1964 and consisted 
of the construction of distribution lines, plants and build- 
ings for rural electric cooperatives in three areas -- 
Sevilla - Caicedonia (SECA), Palermo and Tibu-- provision of 
technical assistance by NRECA and consumer credit to coopera- 
tives. The total estimated project cost was $1.3 million 
with the AID loan in the amount of $1 million. The borrower 
of the loan was the Instituto de Aprovechamiento de Aguas y 
Fomento Electrico (Electraguas), a nationwide power author- 
ity charged with the responsibilty of bringing power to 
parts of Colombia not served by other suppliers. 
Electraguas on-lent funds to the regional power authorities, 
Corporation Autonoma Regional Del Cauca (CVC) for SECA and 
Centrales (an affiliate of Electragruas), for the other two 
project areas. Construction of the distribution systems was 
the responsibility of CVC and Centrales who then loaned 
funds and supplied the power to the cooperatives. 
Electraguas also contracted with NRECA to provide a rural 
electrification specialist to supervise and advise on mat- 
ters concerning the cooperatives up to one year after the 
establishment of the cooperatives. Lines, once energized, 
were to become the property of the cooperatives. 

According to a 1969 AID audit report, construction was 
completed for all three cooperative areas by that date, but 
only the SECA cooperative had been established. No reason 



was given for the failure to establish the other two. 

The first AID-granted study was conducted through the 
period of 1965-68 by American Institutes of Research. The 
Phase I effort was to plan the scope of research, including 
the collection of data and selection of sites, etc. Peace 
Corps volunteers were solicited to assist in data collection 
efforts. The purpose of Phase I1 was to determine the 
social, economic and psychological impacts of the intro- 
duction and use of electricity generators in small rural 
villages and to delineate the factors which influence their 
impacts. The focus of the research changed from observation 
of the socioeconomic effects deriving from the simple intro- 
duction of these small electrical generators to the experi- 
mental determination of particular motivational, organiza- 
tional and educational factors which could lead to effective 
local development when generators were made available. 

In 1973, a second AID grant was provided to Dr. James 
Ross of the University of Florida to evaluate the effects of 
rural electrification on economic and social change in Costa 
Rica and Colombia. The area studied in Colombia was near 
the commercial center of Cali, selected for its comparabi- 
lity to the Costa Rican areas. However, despite baseline 
data already collected by Dr. Ross for the three cooperative 
areas financed in the AID loan, the study focused on the 
state-owned (CVC) electric distribution system of Colombia. 
It then contrasted the educational, employment, income and 
other socioeconomic characteristics of persons who had 
adopted or used electricity with those who chose not to use 
the system and those who were inaccessible to the system. 
Although primary emphasis was on the CVC system in Cali, a 
cursory attempt was made to document some effects of rural 



electrification through the cooperative distribution system 
in Sevilla-Caicedonia, the AID-financed project. Project 
implementation information covered the financial viability 
of the cooperative as determined in 197.2, urban/rural distri- 
bution of cooperative members, comparison of proposed retail 
rates with actual rates, and a brief discussion of non-resi- 
dential electricity use. However, only 20 of the original 
50 households surveyed in 1965 were located, and only half 
(10) were the persons interviewed eight years earlier. The 
sample was considerably too small to yield any generalized 
results. 

Colombia was selected for inclusion in this case study 
analysis because it was hoped that the two evaluation 
studies -- one by the American Institute for Research (AIR) 
between 1965 and 1968 and .one by James Ross in 1973 with 
baseline data collected in 1965- -- would provide substantial 
evaluative information. However, the failure of either of 
the two project implementation studies to relate to the 
experience of the AID rural electrification project meant * 
that there was virtually no information on the AID project 
after the loan was approved and no basis from existing 
documentation to determine project effectiveness. 1 

Given the existing documentation, there is only suffi- 
cient information to summarize one of the three subprojects 
of the AID loans -- SECA. 

1. In early September 1979 we reviewed quarterly progress 
reports written by NRECA advisers covering the period 1966- 
1969 for the SECA cooperative. This information has been 
integrated into this chapter. 



Documentation Collected 

The following documents and their sources were assembl- 
ed for the Colombia case study analysrs: 

Pre-Project Need Assessment Source 

1. Preliminary Report of Field 
Survey Teams on the Generation 
and Utilization of Power in 
Rural Areas of Developing 
Countries, by General Electric 
Company, September 1962. 

AID Reference 
Center 

2. Field Survey Report -- Colombia- AID Reference 
Peru-Chile by General Electric Center 
Company, March 1963. 

Project Design and Feasibility Source 

3. Investigation and Organization NRECA 
of Two Pilot Demonstration Elec- 
tric Cooperatives -- San Francisco 
and Sevilla -- by Louis Strong 
for NRECA, April 1963. 

4 .  Engineering and Economic 
Feasibility Study, Paleqmo , 
March 1963. 

5 .  Minutes of Executive Committee on 
Capital Development, September 1963 

6. Memorandum for the Executive Com 
mittee Development re: Colombia 
Rural Loan Application September 
16, 1963 

Pre-Project Baseline Data for 
Future Evaluation 

7. Cooperative Rural Electrification-- 
Engineering: Its Implications for 
International Development, by 
James Ross, April 1966. 

AID Reference 
Center 

Retired 
Files 

Retired 
Files 

Source 

Files of 
Fred Lowell, 
retired engi- 
neer 



Pro jec t  Implementation 

8. A I D  Audit, Ju ly  1969 

9.  AID-Supported Rural Elec- 
t r i c  and Agricul tural  
Cooperatives i n  Ecuador, 
Colombia ... etc; August- 
September 1971 by Gordon Roth 

Source 

AID Auditor . 
General Off ice 

AID Reference 
Center 

10. NRECA quar te r ly  repor t s  on SECA, A I D  Retired 
1966-1969 F i l e s  

The f i r s t  two documents do not  r e l a t e  t o  the AID pro- 
j e c t  per s, even t o  the extent  t h a t  the A I D  p ro j ec t  areas 
a r e  no t  covered i n  the f i e l d  surveys. However, they do 
o f f e r  i n s igh t s  i n t o  the s t a t u s  of ex i s t i ng  r u r a l  e l e c t r i f i -  
ca t ion  e f f o r t s  and r a i s e  some c r i t i c a l  questions about the 
ul t imate  design of  r u r a l  e l e c t r i f i c a t i o n  p ro jec t s  i n  
Colombia. There is no evidence t h a t  e i t h e r  of these  docu- 
ments was reviewed a s  p a r t  of the survey undertaken by NRECA 

p r i o r  t o  t h e  A I D  loan. 

The t h i r d  i t e m  i s  r e a l l y  a p r e - f ea s ib i l i t y  - r epo r t  i n  
which NRECA a s s i s t ed  i n  organizing t he  AID-financed coopera- 
t i v e  (SECA) before t he  A I D  loan was approved o r  implemented. 
I t  was f e l t  t h a t  t h e  p r i o r  exis tence of the cooperative 
before the loan was approved would be necessary fo r  A I D  loan 
j u s t i f i c a t i o n .  

The four th  document i s  a f e a s i b i l i t y  study f o r  a second 
cooperative i n  Palermo. Unfortunately, w e  have no informa- 
t i o n  on why t he  cooperative was never organized o r ,  i f  
organized, why it fa i l ed .  The s i x t h  and seventh documents 
provide i n s igh t s  i n t o  some of the i s sues  considered by A I D  

before approving the  loan. 



The seventh document is a profile of the Sevilla- 
Caicedonia, Palermo and Tibu project areas before the loan 
was approved. Although excellent baseline data are provided, 
no broad follow up studies of anyaprominence were under- 
taken; thus, the significance of these characteristics on 
project effectiveness were never assessed. Neither the AID 
audit nor the Roth report provides much insight into project 
effectiveness issues. 

Sevilla-Caicedonia Sub-project 
Structure 

Goals and Purposes 

In the absence of a CAP, it was not possible to deter- 
mine the intended goals and purposes of the AID rural elec- 
trification loan. However, Ross 1973 evaluation report 
indicates that on the basis of the feasibility study --which 
also was not available -- the cooperative was developed "to 
electrify a region of intensive farming of coffee, bananas, 
oranges, yucca and related productsgg and to serve the needs 
of its consumers through self-help project.Ig This sug- 
gests a significant production as well as residential use 
orientation. 

Intended Inputs,Outputs 
Users and Types of Users 

Intended inputs and outputs (the amount of electricity 
to be provided) cannot be determined from existing documenta- 
tion. However, according to the 1966 James Ross study, it 
was envisioned at the time of the field survey (1965) that 
within three years after energization, cooperative member- 
ship would be 9,000 -- 1,700 rural and 7,300 urban. No 



reason was given for this distribution. It appears there 
was an assumption that all members would be users. 

Despite the apparent productio~h.emphasis in the goal 
and purpose statements, James Ross's pre-electrification 
survey found that all 50 respondents surveyed emphasized 
residential over productive usage. Lighting, was their 
first choice and appliance usage -- i.e., radios, televi- 
sions, washing machines, refrigerators and pressure for 
water -- were intended uses of electricity. However, this 
emphasis is partly a function of the residential bias in the 
questionnaire. On-farm use was also centered on residential 
as opposed to productive use. As exceptions three persons 
intended to purchase motors; but only one for dispulping 
coffee, and the other two for radios. Other productive uses 
mentioned were related to sugarcane operations. 

Issues Analysis 

Pre-project Need Assessment -- 
The Setting 

Area and Population. Information for this section was 
provided in the 1966 Ross study. The project area is 287 
square miles with about 70 percent of the area in Sevilla 
and the rest in Caicedonia. Population in 1964 was 44,395 
in the Sevilla municipio and 28,117 in Caicedonia municipio. 
The rural population accounted for about 40 percent of the 
population of each area. 

Production and Income. Because of favorable soil and 
climate conditions, agriculture and particularly coffee 
production were the major economic activities. Other prin- 
cipal crops were corn, sugarcane, plantain, and yucca. 



Livestock was also important. Roughly 50 percent of farms 
were 5-20 hectares; 3-4 percent were over 100 hectares and 
25-30 percent were 1-5 hectares. Most farms were owner- 
operated, and agricultural laborers bade up the majority of 
the population. The average wage was $1.75 a day with about 
240 days worked a year for an annual income of $420. Since 
the majority of laborers did not work every day, a more 
likely annual income estimate was $350. 

Availability of Electricity. There was very little 
electrification on farms before the AID cooperative was 
established. Only one farmer in Sevilla used electric 
energy; 10 in Caicedonia were users. Sevilla was served by 
a municipally-owned hydroelectric plant with 450 capacity 
and a diesel generator of 720 KW. However, in 1963 CVC 
extended its transmission lines to Sevilla so the city 
supplemented the locally-produced energy with power from the 
CVC grid. CVC power was used during the day; locally pro- 
duced energy was the source at night. However, the Sevilla 
system was quite antiquated and a safety hazard, which 
caused several fires each year. 

Caicedonia originally used energy from two diesel 
generators owned by CVC until a new system was installed in 
1964. Almost all electricity was used for lights, radios 
and television. There was very little productive use. 

Fuel Costs. Among the fuel prices, oil was the most 
expensive in both areas, then kerosene in Sevilla and diesel 
in Caicedonia. 

Transportation. The principal road system in the area 
was the Pan American Highway which passed through both 
Sevilla and Caicedonia. 



Politics. Rural areas of Sevilla and Caicedonia had 
been distinguished by considerable violence and unrest for 
many years. Initially the violence was a reflection of 
political struggle between conservatives and liberals but a 
political coalition ultimately was established, and banditry 
took over partly as a function of the low level of living. 
The army had suppressed violence but there was still social 
unrest. The 1966 Ross study indicated that politics may 
therefore have been a principal factor in locating the 
cooperative in this region. 

Project Design and Feasibility. Louis Strong of NRECA 
examined in 1963 the feasibility of starting a cooperative. 
However, most of Strong's report focused on the organization- 
al steps required to establish a cooperative rather than an 
analysis of the technical and economic feasibility. Strong 
substantiated a need for a project based on a fairly large 
concentration of potential users (total population) and 
currently high cost of electricity with poor quality ser- 
vice. He did not indicate how the electricity cost compared 
with other energy costs in relation to incomes. Since farm 
costs would be higher than city costs, a composite rate for 
town and farm users was recommended in order to reduce the 
burden on rural consumers. .Without the CAP, the feasibility 
criteria for the subproject could not be ascertained. 

The two AID memoranda during its consideration of the 
loan indicated that the following principal issues were 
considered -- local contributions, organization of the 
cooperatives, priority of rural electrification in ~olombia, 
precedent for such a project, and ultimate impacts on rural 
communities. One spillover effect of the loan was to "force 



the Colombians to think more positively about rate struc- 
tures within the country. The substance and views express- 
ed any of these issues were not revealed in the documents. 

*-. 
According to the September 16, 1963 AID memorandum, the 

rate structure for electric power in Colombia was theoreti- 
cally tied to cost. However, in setting rates economic 
needs, sound conditions and other factors were to be consi- 
dered. No further information was provided on the rate 
structure and its relationships to project viability. 

The 1966 Ross study, excerpting material from the loan 
application, did indicate that the AID project design, based 
on standard REA specifications, would imply financial viabi- 
lity for the cooperatives for the first year. Ross also 
derived an estimated net present value of the increase in 
value of output of 4.4 assuming (1) consumers utilized the 
energy as they stated they would in the survey; (2) the 
discount rate was 14 percent; and (3) the projected life of 
the loan was 35 years and original investment was CS1.00. 
The cost of CS1.00 invested in rural electrification repre- 
sents the value of goods and services which might have been 
used for alternative purposes, i.e., opportunity cost. 

Project Implementation. Information on the project 
implementation phase was brief. No evidence of a formal 
evaluation was identified in the search. The SECA coopera- 
tive was legally establishedZ in December 1964, seven months 
after the loan was approved. Opposition to dissolving the 
old municipal system, a requirement of the loan, delayed the 

1. Minutes of the Executive Committee on Capital Develop- 
ment, September 23, 1963, pg. 2). 
2. Organization occurred prior to the loan. 



financing and construction which was completed i n  1969. An 

aud i t  r epor t  i n  1969 suggested t h a t  the  AID p ro jec t  i n  
Sev i l l a  and Caicedonia had modernized o ld  d i s t r i bu t ion  l i n e s  
i n  urban areas leading t o  more equitable r a t e s  among the  
majority of users  (7,000).  The pro jec t  expanded e l e c t r i f i c a -  
t i o n  t o  r u r a l  zones (25 miles of transmission l i n e  and 187 
miles of d i s t r i bu t ion  l i n e  ) and contr ibuted t o  development 
of ex i s t i ng  communities (no t  specif ied fu r the r ) .  Emigration 
from pro jec t  areas was s a id  t o  have been discouraged al-  
though no supporting evidence was provided. 

The l a s t  of the  NRECA quar ter ly  repor ts  covering t he  
period from July  through September, 1969 summarized the  
s t a t u s  of SECA a t  t h a t  time. A new coop mananger had been 
se lec ted  and appeared t o  be capable. He was working well 
with the  Board of Directors  and had been an ac t ive  p a r t i c i -  
pant  i n  meetings. The cooperative headquarters were moved 
t o  Sev i l l a  and several  key personnel had been hi red  - an 
e l e c t r i f i c a t i o n  s p e c i a l i s t  t o  supervise the  wiring program, 
and a bookkeeper a s s i s t an t .  

Energy sa l e s  were running f i ve  percent higher than 
expected and revenues were s i x  percent higher. A s  of August 
31, 1969 there  were 6,182 consumers (of which only 48 per- 
cent  were cooperative members). 

1. Minutes of the  Executive Committee on Capital  Develop- 
ment, September 23, 1963, pg. 2.  

2. Organization occurred p r io r  t o  the  loan. 



The following table summarizes consumer classification, 
sales and revenues. 

No. of Consumers 
Classification 
Industrial 2 3 
Commercial 1,076 
Residential 4,800 
Rural 17 1 
Official Entities 48 
Public Lighting 4 - 
Others - 

.a,  January 1 - August 31, 1969 
. KWH PESOS 

78,924 35,206.41 
1,162,819 445,137.78 
2,033,529 765,754.76 

42,076 16,517.85 
262,642 73,982.20 
218,820 63,020.62 - 2,608.20 

TOTALS 6,182 3,798,810 1,402,227.82 

Although no cooperative was established in either Tibu 
or Palermo by June 1969, there were 180 electricity users in 
Tibu and 2,250 in Palermo according to the audit report. 
The Tibu and Palmero installations were larger than planned 
due to other financing. No indication was given of users as 
a proportion of the population in the region nor was any 
profile of users provided in terms of their income, previous 
experience with electricity, rural/urban distribution or 
range of uses. 

James Ross, in his 1973 study, devoted about 10 pages 
to a discussion of SECA. He attempted to evaluate the 
effects of the cooperative on the area since the cooperative 
had been founded. The aim was to compare the post-project 
and pre-pro j ect status. 

The first 3 1/2 pages reviewed the history of the 
cooperative. The principal source of Rosst discussion of 
the project implementation phase was a 1972 study undertaken 
by cVc. 1 

1. CVC, "Situation Actual y Restructuration Futura de a1 
Cooperatives Sevill-Caicedonia.It This document was not 
available to RRNA. - 



Policy Issues. The proposed retail rates in the feasi- 
bility study (1.7 cents per kwh for city residences and 1.9 
cents per kwh for rural residences) were lower than the 
actual rates. By February 1973 the mtes were 2.7 cents per 
kwh and 3 cents per kwh respectively in constant 1964 
dollars. However, the exchange rate had increased over 50 
percent so that the rates in 1973 dollars were about 1.5 
cents per kwh -- less than the original rates. The rates 
for industrial usage were less than residential and com- 
mercial. As the following section explains, the resulting 
rate structure appeared to have contributed to financial 
viability problems for SECA. 

Operations and Management. The CVC report placed heavy 
emphasis on the questionable financial viability of SECA 
which was attributed to poor management and changes in the 
exchange rate. The cooperative had been unable to make loan 
payments on schedule which was attributed to the hiring of 
too many employees (number not specified) and their distri- 
bution between Sevilla and. Caicedonia; inappropriate ac- 
counting procedures; increasing line losses; and the policy 
of the cooperative sale of electrical appliances. The 
exchange rate increase between 1964 and 1973 meant the 
cooperative had to repay CVC 150 percent of the equivalent 
Colombia pesos it had borrowed to build the system. CVC 
recommended that it (CVC) get more involved directly in 
management of the cooperative; the cooperative should con- 
tract with private firms for lengthy secondary extensions; 
and the appliance section, tying up capital in inventories, 
should be eliminated. It is not known whether any of these 
recommendations were implemented. 

Effectiveness Ruralflrban Outreach. Membership in the 
cooperative was projected to total 9,000 -- 1,700 rural and 
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The second sugar fac tory  had a d i e s e l  motor t o  operate 
i t s  ex t rac to r  (it was not  near water power) bu t  the  owner 
complained of the  high c o s t  of e l e c t r i c i t y ,  e spec ia l ly  &e 
demand charge when the  p l an t  was .*idle. The p l an t  only 
operated about e igh t  months a year. 

Intended vs  . Actual Uses. Only 20 of the  o r ig ina l  50 
households surveyed regarding t h e i r  intended use of e l e c t r i -  
c i t y  were located i n  1973. Only ha l f  ( 1 0 )  of these could be 
re-interviewed. About 50 percent of those interviewed had 
used cooperative e l e c t r i c i t y  f o r  l e s s  than two years and 
another 20 percent were not  using it. The follow-up survey 
indicated t h a t  intended uses of small appliances and elec- 
t r i c  motors had exceeded ac tual  usage; intended and ac tua l  
purchases of l i g h t s  and large  appliances ( T V s  and ref r igera-  
t o r s )  were about the  same; and intended purchases of blen- 
ders ,  record players ,  heaters  and o f f i c e  equipment exceeded 
ac tual  purchases. In 1965, 20 respondents indicated they 
would purchase 18 e l e c t r i c  motors f o r  dispulping coffee and 
cu t t i ng  sugar cane. Actually only two had made such pur- 
chases. Thus, productive use was not  as  g r ea t  as  an t i c i -  
pated. 

A I R  Study Pre-project Need J u s t i f i c a t i o n  

A s  a research r a the r  than an operat ional  projec t ,  the  
needs f o r  the  p ro jec t  centered on attempting t o  i den t i fy  
impacts and t o  determine t h e i r  explanatory fac to rs  based on 
the  introduct ion of small e l e c t r i c  generators i n  small 
communities. An anthropologist  had conducted a pre-project 
f e a s i b i l i t y  study, bu t  no separate  economic o r  engineering 
assessment had been made. Such assessments were deemed 
unnecessary s ince  the  r e s u l t s  were intended t o  determine the  
soc i a l  and economic f e a s i b i l i t y  of introducing small-scale 



generator systems in to  areas i so la ted  from centra l ized g r i d  
systems. 

Data were col lected on organizational,  motivational and 
economic resources and po ten t ia l  of the  ru ra l  towns i n  which 
the  generators were ins ta l l ed .  Thus information was col- 
lec ted  on production, consumption, time use,  s k i l l s ,  a t -  
t i t udes ,  and consumer preferences, as  well a s  other  fac to rs  
bearing on economic and educational pract ices  re la ted  t o  
e l e c t r i c a l  power use. 

The aggregate population of a l l  t he  towns o r  v i l l ages  
was 6,100. The smallest  v i l l age  had 166 persons o r  28 
households and the  l a rges t  had 1,300 persons o r  209 house- 
holds. Family s i ze s  ranged from 4.85-7.72 persons among the  
towns. Educational l eve l s  were low; 95 percent of t he  
people i n  each v i l l age  had l e s s  than s i x  years of formal 
education and 56 percent had none. Agriculture was the  
pr incipal  economic a c t i v i t y  and centered mostly on crop 
production -- yucca, banana, tomatoes, corn, coffee,  sugar 
cane, and potato. Fish, tobacco and m i l k  production a lso  
exis ted  i n  a few areas.  Agricul tural  a c t i v i t y  was low with 
l i t t l e  po ten t ia l  fo r  expansion, of ten  because of t he  remote- 
ness of area. 

About 52 percent of the  t o t a l  number of households i n  
a l l  the  v i l l ages  already used e l e c t r i c i t y  derived from small 
generators of 5-20 kilowatts.  There was wide var ia t ion  
among the  towns; i n  one, only 1 2  percent of the  population 
had e l e c t r i c i t y ,  while i n  three  o r  four,  94 percent had 
e l e c t r i c i t y .  The former f igure  reflects the  use of e l e c t r i -  
c i t y  fo r  one school and teachers '  homes. 



Electricity was used for lighting and, in a few in- 

stances, for flat ironing. The existing electricity 

appeared to have had little economic impact on the tow& 

since they had similar economic and*-social characteristics 
despite different levels of electric usage among them. 

Project Desiqn and 

Feasibility 

Originally, the pro j ect simply entailed the installment 

of 15 generators, one in each town. AID distributed the 

generators, street lights, fixtures and wires to each town. 

Electrificadoras in each department installed the equipment 
in return for titles to generators and supplies. The towns- 

people took responsibility for administering and operating 

the system, i.e., hiring, paying and supervising operations, 

collecting fees, and buying fuel with the Electrificadoras 

providing training. The populace was also to pay for in- 

stalling the wire, meters and approving monthly rates. 

USAID enlisted Peace Corps volunteers who carried out two 

surveys, one in early 1965 to get baseline data and a second 

in 1966 to identify impacts. 

Evaluation of Project 
Effectiveness 

Project effectiveness was discussed on the basis of a 

comparison of responses among non-users and users to ques- 

tions regarding the economic and social impacts of the 

electrical generators. A set of hypotheses had been drafted 

which were tested on the basis of the results of the sur- 

veys. These hypotheses focused on the expected rate of 

electrical use, determinants of use-perceived benefits and 

ability to pay, and spillover effects on social organization 

in the towns, changes in attitudes, etc. 



Results  

There appeared t o  be l i t t l e  change i n  the durat ion of 
serv ice  w i t h  the introduct ion of the-.generators. Electri- 

c i t y  was avai lable  about four hours a day, between 6 and 10 
P.M. About the same number of households used e l e c t r i c i t y  
a f t e r  the generators were i n s t a l l e d  a s  d id  before -- 53 
percent  compared t o  52 percent  before the p ro j ec t -  By town; 
t he  range of subscribers  a s  a percent  of the town population 
var ied  from 24-91 percent .  No e l e c t r i c i t y  was used f o r  
productive purposes; t h a t  i s ,  no ex i s t i ng  economic enter -  
p r i s e  used it during t he  two-year period,  and no new enter -  
p r i s e s  used it. Individual farmers o r  businesses could no t  
a f fo rd  t o  pay the t o t a l  cos t  of a generator required f o r  
productive purposes. In  almost a l l  towns, there were ad- 
min i s t ra t ive  and mechanical problems w i t h  the generator 
systems so t h a t  the generators worked only about 50-60 
percent  of the time. In four of the fourteen towns, genera- 
t o r s  d id  no t  function most of t he  time a f t e r  service began; 
however, i n  four o ther  towns, they worked a t  l e a s t  90 per- 
c en t  of the  t i m e .  F ina l ly ,  the f inanc ia l  v i a b i l i t y  of the 

systems was precarious i n  almost a l l  instances.  I f  a l l  
consumers paid on time, cos t s  would have been covered i n  
only t h r ee  towns. The average s i z e  of d e f i c i t s  was 136 

pesos pe r  month. Costs t o  subscribers  averaged 1 0  pesos pe r  
month (equivalent  t o  a f u l l  day ' s  wage). Cost per  generator 
ranged from 180-775 pesos per  month w i t h  higher f igures  
a t t r i bu t ed  t o  frequency of breakdowns and type and e f f i c i en-  
cy  of o i l  usage. 

A va r i e ty  of  reasons was provided t o  explain con- 
s t r a i n t s  on the a v a i l a b i l i t y  of e l e c t r i c i t y .  When the 

generators f a i l ed ,  the c i t i z e n s  lacked funds t o  r epa i r  them 
and sometilnes f e l t  it was not  their respons ib i l i ty .  They - 



were unable t o  undertake the  repai rs ,  primarily because 
t r a in ing  provided by the  Electr i f icadoras had been poor. 
The c i t i zens  of ten  could not even correc t ly  diagnose the 
problem. The cos ts  of the l i g h t  4 u l b  was also high i n  
re la t ion  t o  family income (one bulb cos t  a  f u l l  day's wage). 
After several outages led  t o  the bulbs being burned out ,  the 
people decided they could not afford t o  replace them and 
l o s t  i n t e r e s t  i n  whether the generators worked or  not. Some 
townspeople f e l t  since they did not  own the  generator they 
were not responsible fo r  maintenance. 

P rof i l e  of Users and Non-users 
Over the Project  Period 

Users were generally more a f f luen t  than non-users, a  
d i s t inc t ion  t h a t  remained v i r t ua l l y  consistent  before and 
a f t e r  the projec t  was implemented. This was associated with 
the  lack of any economic use of the  e l e c t r i c i t y  and the  
higher i n i t i a l  socioeconomic s t a tu s  of users r e l a t i ve  t o  
non-users. Non-users continued t o  iden t i fy  cos t  as  a  bar- 
r i e r  t o  par t ic ipa t ion .  

In towns where there were numerous problems w i t h  the 
generators, c l ass  d i s t inc t ions  between users  and non-users 
seemed higher. Users did not  want t o  subsidize poor persons 
who had access but  could not  afford t o  pay; long standing 
r i v a l r i e s  were exacerbated i n  some instances.  However, 
where the  system operated more smoothly, there was some 
evidence of more soc ia l  in terac t ion ,  and more recreat ional  
a c t i v i t i e s  became avai lable.  In both instances new socia l  
organizations developed. The only inf ras t ructure  changes 
were those d i r ec t l y  involving the e l e c t r i c a l  system. 



Migration from the area seemed to be stimulated for 
both users and non-users although the total change could not 
necessarily be attributed to electrification. Both users 
and non-users sought economic advancement opportunities, 
which they viewed as requiring emigration from the area but 
for different reasons. The non-users, being poor, wanted to 
leave out of disenchantment; the users wanted better oppor- 
tunities. 

Conclusions 

The designers of the project realized that insufficient 
attention had been paid to facilitating the economic use of 
the electricity. In fact, personnel of Electrificadoras had 
pointed out that the site selection criteria should have 
emphasized areas of agricultural and economic potential. 
Unfortunately, selecting sites which were not planned for 
inclusion in the national grid system, implied that sites 
with some of the least potential were chosen. 

To correct this error, market demand surveys were 
undertaken. It was determined that in six of the towns 
generators could potentially contribute to development with 
minor additions of capital inputs ( $2,000-3,000 total capi- 
tal investment required). No such potentials, however, were 
ever realized because the generators, without regard to 
economic potential, did not directly or indirectly contri- 
bute to improving the economic condition of the towns. 

The study provided a definite indication of the need 
for a training component and an organizational structure for 
even the introduction of a relatively simple technology. 
Without these supporting characteristics, the mere introduc- 

tion of technology is inadequate for yielding positive 



social and development changes. These elements were also 
criteria for the economic and financial viability of the 
technology to make it affordable for a large group of low 
income users. However, the nature.aaf the technology did 
seem to be consistent with the grass-roots efforts to link 
community and economic development. The more directly 
focused the training and management functions at the com- 
munity level are, the more likely the public is to sense a 
personal commitment to follow through and the less destruc- 
tive the lack of cooperation or absence of inputs from other 
entities such as Electraguas. It was concluded that pro- 
jects designed to include the above recommendations were 
possible and positive impacts achieveable. 

Finally, while the intended results were not neces- 
sarily achieved in this project, the critical constraints 
appeared to be characteristics of the setting and inappro- 
priate project design rather than a failure of the techno- 
logy per =. The most general conclusion was that electri- 
city in and of itself is a necessary, but not sufficient, 
input to economic. and social development. Therefore, it is 
to be viewed as part of a broader organizational and sub- 
stantive system. 

Recommendations 

Since CVC has now taken over the SECA cooperative 
-- the other two were never established -- and the project 
has already expired with no plans to revive it, there does 
not appear to be any opportunity or rationale for attempting 
to improve the information base necessary to ascertain 
further the project effectiveness. Therefore, no further 
action is recommended. 



The A I D  loan was a d i sc re te  p ro jec t  which ceased over 
10 years ago. There is no pos s ib i l i t y  of following up t h i s  

a c t i v i t y  a f t e r  so long a period has lapsed. 
.a- . 



AID RURAL ELECTRIFICATIqN PROJECTS 
IN COSTA RICA-' 

Evolution of AID Rural Electrification Activities 

Between January 26 and March 8, 1963, two NRECA repre- 
sentatives, accompanied by the director of AID'S Inter- 
national Cooperative Development Staff, undertook Survey 
Trip A, visiting 'Ithose countries in Latin America which 
appeared to have a more immediate need for technical assis- 
tance in rural electrification, as indicated by the USAID 
 mission^^^ ( [ll] , p. iii) . These included Brazil, Uruguay, 
Argentina, Chile, Peru, Bolivia, Colombia, Panama, Costa 
Rica, and Nicaragua. This preliminary trip was designed to 
establish contacts among various potentially interested 
parties. 

In Costa Rica, these included members of the USAID 
Mission, the U.S. Ambassador, representatives of the Costa 
Rican Instituto Costarricense de Electricidad (ICE), the 
National Bank, and various agricultural and dairy coopera- 
tives. 

In November 1964 a feasibility study, based on a pro- 
ject to establish three rural cooperatives in the regions of 
Guanacaste, San Carlos and San Marcos, was submitted to 

' USAID by NRECA. This was followed by a Capital Assistance 
Paper in June 1965, signature of the loan in October and 

1. Number refersto references listed on pages CR-2 to 
CR-3. 
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energization of the three cooperatives between June 1968 and -. 
June 1969. 

There have been no further AID rural electrification 
loans in Costa Rica. It is believed that therC are current- 
ly five functioning rural electric cooperatives in Costa 
Rica, one predating the AID loan and a fifth having been 
funded by the Inter-American Development Bank (IDB). The 

. bulk of subsequent rural electrification development in 
Costa Rica, which has been considerable, has been imple- 
mented directly by ICE. 

Documents Assembled and Sources 

Fourteen documents relating to AID Loan No. SlSLOlS, 
Rural Electrification, were assembled. They include one 
NRECA multicountry survey, the NRECA engineering and econo- 
mic feasibility study, the Capital Assistance Paper, and 

eleven assorted llevaluativev documents ranging widely in 
coverage and depth. These are listed as follows: 

Source Costa Rica Bibliography 

ARC 1. Ellis, Clyde T., and James Ross, "Latin America 
Rural Electrification Survey Trip 'A', " NRECA, 
1963. 

ARC 2. Benj amin, Glen R. (NRECA) , Phase I11 Report, 
Engineering Economic Feasibility Study of Three 
Pilot Electric Cooperatives - Guanacaste, Tres 
Amigos, and Los Santos, Costa Rica, Central Ameri- 
ca, November 11, 1964. 
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CE/L 3.  Capi ta l  Assistance Paper, ~ 6 s t a  Rica: Rural 
E l e c t r i f i c a t i o n  Loan, AID-DLC/P-339, June 14,  
1965. 

ARC 4. Moon, Gi lbe r t  F. , (NRECA) , "The F i r s t  Three Rural 
Electric Cooperatives i n  Cost Rica,It f i n a l  r epor t ,  
October 20, 1969. 

ARC 5. Summary - It Capi ta l  Pro jec ts  Effectiveness Evalua- 
t i o n  - Pas t  Evaluation of Completed Capi ta l  Pro- 
j ec t s ,  E l e c t r i c  Power Pro jec t  - Three Rural Elec- 
t r i c  Cooperatives i n  Costa Rica,It September 8,  
1971. 

ARC 6. Roth, Gordon, "AID-Supported Rural Electric and 
Agricul tural  Cooperatives i n  Ecuador, Colombia, 
Costa Rica, Nicaragua, Honduras and Guatemala, I t  

Cooperative Development Service, AID, February 8,  
1972. 

NRECA 7. E l l i s ,  Clyde T., It Impact and Needs of t h e  Rural 
E l e c t r i c  Cooperatives i n  Latin A m e r i ~ a , ~ ~  Report t o  
NFtECA and AID, October 29, 1971. 

8. ROSS, James E .  Coo e r a t i v e  Rural E l e c t r i f i c a t i o n :  
Case Studies o P l l o t  Pro ects in Latin America, - +j- -- 
~ r a e g e r / N R E ~ ~ , T 9 c  

ARC 9. Davis e t .  a l . ,  Rural E lec t r i f i ca t ion :  An Evalua- 
t i o n  of Effec ts  on Economic and s o c i a  Chan e s  -- I 

Costa Rica and Elombia,  University o d d a ,  
August 31,1973.  

NFtECA 10. Lay, James D . ,  ItEvaluation Report of Coopelesca 
R.L.," NRECA, 1976. 

NRECA 11. Hood, Joan, H. '#Rural E l e c t r i f i c a t i o n  V i s i t  t o  
Costa Rica, I t  NRECA, December 1977. 

NRECA 12. Hood, Joan H. , "Evaluation Pertaining t o  Customer 
Use and Understanding - Coopelesca, R. I,., I t  Costa 
Rica. NRECA. Ju lv  1978. 

NRECA 13. Lay, '~ames D. an; Joan H. Hood, Evaluation 
Report: Rural - Electric Coo e r a t i v e  of 
Guanacoste, R.  L.  and Rural E e c t r l c  Coo e r a t i v e  --- 
of San Carlos. R .L . .  NRECA. +I+- October 9 8 



NRECA 14. ---------- . Evaluation Re ort Rural Electric 
of LOS santosfk-~i, -A, 

Profile of AID Projects 

Goals and Purposes 

The CAP states, "The Costa Rican Country Assistance 
Plan (FY 65) includes a project'in Rural Electrification 
which addresses itself to the general goal of accelerated 
rural development.If ( [3], page 1). The purpose of the 
loan is "To provide facilities for the distribution of 
electricity by member-owned cooperatives for domestic, 
agricultural, commercial and industrial uses, and to provide 
transmission of power to the cooperative organized in the 
Tres Amigos area. ( [ 3  ] , page i ) . 

Structure of Projects 

The borrower for this loan was the National Bank of 
Costa Rica (BNCR) . Since 1948, the Department of Coopera- 
tives of that bank had been charged by law with promoting, 
financing and providing technical assistance to the coopera- 
tive movement in Costa Rica. At the end of September 1964, 
this department was providing such assistance to 79 coopera- 
tives, including agricultural marketing, savings and loan, 
one electric cooperative, and others. ( [ 3  ] , page 7 ) . 

Power was to be distributed in all tkree cooperative 
areas by member-owned cooperatives, with generation and 

transmission undertaken by the ICE. 



Inputs 

CR- 5 

Inputs included an AID loan of US $3,256,000 (to cover 
$2,288,000 in foreign exchange costs and $968,000 in local 
costs) plus a contribution by the Borrower equivalent to 
$818,000. Terms of the loan were: 40 years including 
10-years grace period, 1 percent interest during the grace 

period, and 2 1/2 percent thereafter. The borrower was to 
provide sub-loans to the cooperatives on the same terms 
provided by A I D .  

The loan would finance construction of 502 miles of 
primary distribution lines, 18 miles of transmission lines, 
two substations, related equipment and buildings. 

The loan also covered the cost of house wiring, a 
meter, a cutoff switch, three drop lights, and three outlets 
for each domestic consumer, all to be the property of the 

respective cooperatives ( [2], page 2). 

Technical assistance would be provided by the.BNCR, ICE 
and NRECA. 

Outputs, Users, Uses 

The Capital Assistance Paper [3] contains no detailed 
information on the planned distribution of power among users 
or uses. It contains only financial projections for the 
three cooperatives, a detailed itemization of project hard- 
ware inputs, a project cost summary, an engineering and 

construction schedule, and a brief description of the pro- 
ject areas specifying population, number of homes, and type 



of ex i s t ing  and po ten t i a l  manufa~curing and processing 
a c t i v i t i e s  i n  each. 

T h i s  information is contained i n  the  f e a s i b i l i t y  study, 
however, ( [2] , Annex U,  pages 1-6) and is  reproduced below 
f o r  years 1 and 1 0  of operation. 

We f ind  t h a t  a t  year 1 0  t h e  Guanacaste Cooperative's 
s a l e s  were projected t o  be 75.5 percent r e s i d e n t i a l  and 19 

percent i n d u s t r i a l ;  t h e  San Carlos Cooperative, 41 percent 
r e s i d e n t i a l ,  57 percent indus t r i a l ;  and t h e  San Marcos 
Cooperative, 57 percent r e s iden t i a l ,  and 38 percent indus- 
tri a1 . 

In Guanacaste few i n d u s t r i a l  users  were planned f o r  
year 1. By year 1 0 ,  however, it was projected t h a t  f i v e  saw 
m i l l s ,  one feed m i l l ,  f i v e  mechanics shops, s i x  i c e  p lants ,  
one crop d r i e r ,  15 i r r i g a t i o n  pumps, two r i c e  m i l l s ,  and one 
municipal water system would be connected. The l a r g e s t  
users ,  i n  descending order,  were expected t o  be the  i r r i g a -  
t i o n  pumps, t h e  i c e  p lants  and the  saw m i l l s .  

I n  San Carlos, by year 10, 12  saw m i l l s ,  25 cane press- 
e s ,  four sugar mi l l s ,  t h ree  coffee processors, four r i c e  
mi l l s ,  two rock crushers,  one s t a rch  p lan t ,  two mechanics 
shops, one milk p lan t ,  62 d a i r i e s ,  one wood box factory,  one 
crop d r i e r ,  one feed m i l l  and one concrete block fac tory  
were t o  be connected. About 89 percent of t h e i r  combined 
consumption was expected t o  be consumed by the  four l a r g e s t  
user  c lasses  -- t h e  sugar mi l l s ,  t he  d a i r i e s ,  t he  saw m i l l s ,  
and the  coffee processors. 



Table CR-1. Projections of Connections 
and Consumption, Years 1 and 10. 

"Tres Amigos" "LOB Santos" 
Guanacaste (San Carlos) (San Marcos) 
Yr. 1 Yr. 10 Yr. 1 Yr. 10 Yr.l Yr.10 

Residential and Small 
Commercial Consumers 3,094 4,534 2,286 3,834 4,407 5,767. 
Average Annual Consumption (MWHk8 0 900 960 1,800 720 1,200 

Annual Residential and 
Small Commercial Sales (MWH) 1,485 4,081 2,195 6,901 3,174 6,920 

Street Lighting (MWH) 190 295 285 ,441 380 58 9 

Industrial (MWH) 39 1,029 4,037 9,588 1,984 4,527 

Total Annual Sales (MWH) 1,714 5,405 6,517 16,930 5,518 12,036 
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In San Marcos, it was expected.-that 11 coffee proces- 
so r s ,  one rope factory,  three  saw mi l l s ,  two da i r i e s ,  three  
mechanics shops, two cane presses ,  two i c e  p lan t s ,  and one 
feed m i l l  would be connected by year 10 .  

The rope factory was expected t o  account f o r  53 percent 
of i ndus t r i a l  s a l e s  i n  year 1 ,  and 47 percent i n  year 10 .  

The coffee m i l l s  would account f o r  39 percent and 45 percent 
of s a l e s ,  i n  those respect ive years. 

Projects  Analysis 

The first evaluative document reviewed is an end- 
of-tour repor t  [4]  prepared i n  October 1969 by Mr. Gilber t  
F. Moon, Rural E lec t r i f i ca t ion  Spec ia l i s t  f o r  NRECA and con- 
s u l t a n t  t o  BNCR. 

This repor t  notes problems r e l a t i ng  t o  the  assurance of 
continuing technical  assis tance and continuing long-range 
financing t o  the cooperatives. "One cannot expect BNCR, If it 
notes ( [4] ,  page 4 ) ,  " to  provide a l l  of the  technical ass is -  
tance s ince t h e i r  Cooperative Department has very l i t t l e  
knowledge and even l e s s  i n t e r e s t  i n  e l e c t r i c  u t i l i t y  opera- 
t ions .  From the  inception of the program, BNCR has looked 
upon the projec t  as a banking t ransact ion only.. . . I I  

Although data  on the  progress of connections and con- 
s t ruc t ion  of the  three  cooperative systems a re  presented, 
they a r e  of l i t t l e  relevance because of t h e i r  very shor t  
periods of operation a t  the  time the  repor t  was wri t ten.  
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A number of implementation p r o b w s  a re  described: One 
revolved around the i s sue  of l o c a l  pa r t i c ipa t ion  i n  ma- 
t e r i a l s  supply. Apparently, Costa Rican concrete pole  manu- 
fac turers  were in te res ted  i n  bidding on the  p ro jec t ,  only t o  
l e a n  upon purchase of the  b id  books t h a t  the  mater ials  
spec i f ica t ions  l imited the offer  t o  wood poles.  ItFortunate- 
l y I  It Mr. Moon writes ( [4] ,  page 21) ,  "ICE had prepared a 
study i n  1964 on the economics of wood vs. concrete poles 
which was based on p r i ces  submitted by t h e  concrete in- 
terests and which c l e a r l y  showed a c o s t  advantage. 

One wonders whether t h a t  economic study shadow-priced 
the  value of foreign exchange o r  whether the  i n d i r e c t  mul- 
t i p l i e r  and employment benefitk of supporting the  develop- 
ment of loca l  supply sources were incorporated. Mr. Moon 
concludes t h a t ,  "the controversy points  up t h e  necessi ty  f o r  
extreme care  when design c r i t e r i a  a re  being se lec ted  which 
preclude l o c a l  pa r t i c ipa t ionn .  

Unfamiliarity with the  complex and time-consuming Costa 
Rican procedures fo r  the evaluation of bids occasioned 
'lanother major surprise.I1 In Costa Rica, this was I1a proce- 
dure which takes ninety days i f  the re  are not  complica- 
t ions .  ( [4] ,  page 22 ) . 

A l o c a l  construction contractor  submitted the low bid,  
and, although. this was done with t rep ida t ion  due t o  the  
inexperience of the  firm i n  building d i s t r i b u t i o n  systems, 
it was awarded the  contract .  The repor t  notes ,  "In s p i t e  of 
nine months o f  r a i n  during the construction program, un- 
believably complicated communications and t ransportat ion 



problems, material shortages which were not the responsi- .*-. 
bility of the contractor, inexperience of the cooperatives, 
ICE, and BNCR in contractor relationships and delays in 
payment. EDICA LTDA. accepted an eighteen month obligation 
and finished within the terms and conditions of the con- 
tract. It was an admirable achievement for the record." 
( [411 page 25). 

The only remaining major problem noted by Mr. Moon had 
to do with delays in project implementation due to AID 
regulations and inadequacies among the USAID staff. 

The following citations are from page 30 of his report. 

Early in the development of this project in Costa 
Rica, it became evident that no one in AID/Costa Rica 
had any familiarity with rural electric cooperatives 
and was lacking in familiarity with AID Capital Project 
Development procedures. Since neither the Loan Agree- 
ment nor the Implementation Letters made reference to 
particular AID regulation, and particular requirements 
were not brought to the attention of the borrower, the 
NRECA specialist, Mr. Moon, was forced to rely on past 
experience and copied Rural Electrification Administra- 
tion procedures. At the time of presentation, these 
procedures were fully accepted by the then employed 
AID/Costa Rica staff. Upon replacement of many of the 
AID staff during the fall of 1967, the same procedures 
became a source of major controversy. 

For example, the construction contract was fully 
approved by AID/Costa Rica and then, after this change 
in personnel, it was classified to be in violation of 
alleged AID policy and AID refused to make payments 
under this contract. 

Other examples of bureaucratic problems are cited. In 

early 1968, the project was subjected to further delays as a 



consequence of s t a f f  changes i n c l u w g  the d i rec to r ,  ass is-  
t a n t  d i r ec to r ,  loan o f f i c e r ,  con t ro l l e r ,  program o f f i c e r ,  
and engineer. M r .  Moon continues, 

Since the  new s t a f f ,  l i k e  the  old,  was unfamiliar 
with the  United Sta tes  Rural E l e c t r i f i c a t i o n  Program, 
it was d i f f i c u l t  t o  e s t ab l i sh  f u l l  communications i n  
pro jec t  conferences. For example, it was most d i f f i -  
c u l t  t o  e s t a b l i s h  Itthe scope of the p r ~ j e c t , ~ ~  Itworking 
c a p i t a l ,  I t  "do l la r  vs colon budgets, It and It l o c a l  cont r i -  
butions requiredtt .  

Reference [S], the  summary of a Capital  Project  Effec- 
t iveness  Evaluation conducted i n  l a t e  1971, has t h e  follow- 
ing things t o  say: 

There has been no power use program, membership 
cul t iva t ion ,  community cul t iva t ion ,  d i r ec to r  
t r a in ing  o r  any of the  e s sen t i a l s  t o  successful 
r u r a l  e l e c t r i c  cooperative existence and growth. 

This is  re f l ec ted  i n  members energy consumption 
being lower than forecast .  . . 
I t  is a l so  re f l ec ted  i n  the  general absence of new 
i n d u s t r i a l  loads. 

A s  an i n s t i t u t i o n  t h e  cooperatives w i l l  gradually 
d r i f t  i n t o  being subsidiary of o r  a p a r t  of ICE. 
( [S I ,  P *  7 )  

Conclusions speak of the  need f o r  continuing technical  
assis tance,  new c a p i t a l  infusions and improvement of A I D  and 
Mission records on the  system. 

The f e a s i b i l i t y  study ([5], p. 9 )  was wholly 
inadequate i n  economic and f inancia l  aspects and 
i t s  pro jec t ion  of achievements were out  overblown 
misleading and inadequate. ( [ S ]  , p .  9) 



The Roth repor t  [6] (February, $972) answers the  c r i t i -  - .  
cisms of the  previous evaluation [5] i n  terms of inadequate 
member education and power use promotion, too l i t t l e  time 
having elapsed, and inadequate power supply. I t  s t a t e s  t h a t  
severa l  cooperative managers informed him t h a t  the  demands 
of the new members were taxing the  ex i s t ing  power capacity.  
(161  , CR-p. 2 ) .  

H e  answers criticisms regarding the  solvency of the 
cooperatives i n  the  following manner: 

Assuming even the worst, t h a t  the e l e c t r i c  coops 
a r e  so under financed and poorly managed t h a t  they 
mav ao under. A t  l e a s t  this becomes a democratic 
tr&dy. Nobody, r i c h  o r  poor, i s  deprived the 
use of b a n k r u ~ t  e l e c t r i c i t v  -- i f  i t ' s  anv d i f -  
f e ren t  than s i l v e n t  e l e c t r i > i t y  -- because hobody 
w i l l  have the temerity t o  tu rn  of f  the electric 
power f o r  the poor people j u s t  because the company 
is  broke. ( (61 ,  p. 3 )  

W i t h  r espec t  t o  household consumption, he s t a t e s :  

So f a r  the  change has been more i n  the s t a t e  of 
mind than i n  the  use of household appliances. 
( i b i d )  . 

W i t h  r espec t  t o  productive uses,  the- study cont radic ts  
the finding of the AID/W evaluation [5] ,  s t a t i n g  t h a t  new 
saw mi l l s ,  carpentry shops, welding shops, b o t t l i n g  p lan t s ,  
crop d r i e r s ,  and i r r i g a t i o n  pumps had been i n s t a l l e d  s ince  
energization. 

The E l l i s  repor t  ( [ 7 ] ,  October 1971) r e f l e c t s  the 
author ' s  deepseated personal convictions regarding the  
p r i o r i t y  of r u r a l  e l e c t r i f i c a t i o n  i n  the  global development - 
scheme. To quote from h i s  memorandum of t ransmi t ta l :  



.*.- . 
T h i s  g rea t  electric cooperative program, i f  per- 
mitted to spread throughout the  r u r a l  world, where 
most of m d i n d  s t i l l  e x i s t s ,  j u s t  possibly could 
y e t  mean p a r t  of the  difference between m a n s  
sun t iva l  o r  not on t h i s  ear th .  

Therefore, I have given t h i s  Memorandum of T r a n s -  
m i t t a l  the  s u b t i t l e  t h a t  I f e e l  deep down. "Manls 
Survival o r  ExtinctionI1. 

His repor t  on Costa Rica takes the  form of what appears 
t o  be tape t r a n s c r i p t s  of conversations held with various 
individuals  interspersed with a series of personal observa- 
t ions  and comments. 

For example : 

Peter  Kreis, Acting USAID Nission Director: 

The e l e c t r i c  coops a r e  doing w e l l  i n  Costa Rica. 
I am not  d i s s a t i f i e d  with the  e l e c t r i c  coopera- 
t i v e s .  ( I am not s a t i s f i e d  with them e i t h e r ) .  
They could engage i n  marketing and do b e t t e r ,  bu t  
marketing i s  complicated . . . . . Any t r a i n i n g  i n  
marketing (power use techniques) should be i n i -  
t i a t e d  by NRECA. 

I would not  want t o  re-open the r u r a l  
ca t ion  program here. we've now r e a l l y  
e l e c t r i f i c a t i o n  emansion t o  the World 
the  World Bank ha; no f i e l d  personnel 
14 

electri f i- 
l e f t  r u r a l  
Bank. But 

( C 7 l I  P- 

Nuggets of information a re  contained i n  t h i s  r epor t  a s  
a re ,  f o r  example, reports  from managers a s  t o  the  number of 
consumer members and the  o ther  management observations 
r e l a t i n g  t o  operations and load building. However, the  
r epor t  i s  i n  no way ana ly t i ca l ,  and most statements a re  not 
substant ia ted.  I t  i s  d i f f i c u l t  therefore t o  give much -- 
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credence t o  the  conclusions. .- . 

In 1972, M r .  James E. Ross published a book of case 
s tud ies  of p i l o t  r u r a l  e l e c t r i f i c a t i o n  s tudies  i n  Latin 
America [8] .  I t  contains a ten-page chapter e n t i t l e d  "Costa 
Rica: E l ec t r i f i c a t i on  and Rural D i v e r ~ i f i c a t i o n . ~ '  This 
chapter i s  a review of a study on r u r a l  e l e c t r i f i c a t i o n  i n  
Costa Rica performed i n  1969 by M r .  Galen C. Moses f o r  the  
USAID Mission, supplemented by M r .  Ross' personal experi- 
ences during the  organization and construction phases of the  
cooperatives and by data  from a follow-up repor t  prepared by 
t h e  manager of the San Marcos cooperative. The object ives 
of the  Moses study were: (1) t o  es tab l i sh  soc i a l  and econo- 
mic benchmark data ,  through surveys, f o r  the  three  coopera- 
t i v e  areas;  ( 2 )  t o  determine the  e f f ec t s  of socioeconomic 
charac te r i s t i c s  on present  and expected uses of e l e c t r i -  
c i t y ;  ( 3 )  t o  compare the  cos t  of e l e c t r i c i t y  with al terna-  
t i v e  energy sources; and ( 4 )  t o  analyze the a t t i t udes  of 
members with regard t o  e l e c t r i c i t y  and the  cooperative form 
of organization ( [8] ,  p. 204) .  

Unfortunately, we were unable t o  obtain the Moses 
study; however, the pr inc ipa l  findings and conclusions as  
presented by Ross a re  as  follows: 

1. The physical,  c l imat ic  and socioeconomic 
conditions of the San Carlos area indicated 
g rea te r  po ten t i a l  f o r  the productive applica- 
t i o n  of e l e c t r i c i t y  than the  San Marcos and 
Guanacaste areas.  

2 .  In  the  San Marcos area,  the mountainous 
t e r r a i n  and poor s o i l s  generally l imited - 



agr icu l tu ra l  p r o d u c t i ~ n  t o  coffee and other  
Dermanent croDs. In  th. the  lack  of diver- 
s i f i e d  ag r i c6 l tu ra l  production reduced the  
p o s s i b i l i t i e s  f o r  the development of 
ag r i cu l tu ra l ly  r e l a t ed  indus t r i e s  u t i l i z i n g  
cooperative power. 

3 .  In  Guanacaste, .considerable po ten t i a l  ex i s t& 
f o r  the  appl icat ion of e l e c t r i c  pump i r r i g a -  
t i o n ,  but  apparently t h i s  had not  developed 
t o  any g r e a t  extent .  - 

- 

4. A t  the  household l eve l ,  l i g h t  bulbs and i rons  
were the  most common expected purchases of 
e l e c t r i c a l  items i n  a l l  areas.  

5. The average monthly cos t  of e l e c t r i c  serv ice  
t o  households was estimated t o  be about $20 
($3.00) f o r  an average consumption l eve l  of 
67 kwh. This cos t  was lower than the  cos t  t o  
those using p r iva te  generating p lants  o r  
kerosene o r  gas-operated appliances such a s  
r e f r ige ra to r s .  However, e l e c t r i c  serv ice  
from the  cooperatives would require  higher 
expenditures f o r  energy by those ( "primarily 
peonsI1) using only candles and small quanti- 
t i e s  of kerosene. ( [87], p. 208 ) . 

6. Regression analysis  revealed t h a t  the  only 
var iable  which was s t a t i s t i c a l l y  s i g n i f i c a n t  
i n  explaining expected household consumption 
i n  a l l  three  areas was income. Analysis of 
pooled da ta  from a l l  three  coops indicated 
the  importance of income and education i n  
explaining household consumption of e l e c t r i -  
c i t y .  This indica tes  the  importance of the  
income-generating aspects of - r u r a l  e l e c t r i -  
f i ca t ion ,  which permits the  purchase of 
appliances from which the  domestic benef i t s  
of e l e c t r i c  service may be rea l ized .  ( i b i d )  . 

7. Only l imited success was obtained from the  
Moses surveys i n  analyzing the  a t t i t u d e s  of 
coop members toward the use of e l e c t r i c i t y  
and the  cooperative form of organization. 



8. The idea of productive. application of rural 
electrification cannot be a reality to the 
peon without land or steady employment. 
Unless the cooperative takes a real role in 
improving the economic condition of the 
poorer members, the old complaint of develop- 
ment projects -- that they only create a 
greater economic and social stratification -- 
may arise. ([8], p. 209) 

The University of Florida study [9], conducted by 
Messrs. Davis, Saunders, Moses and Ross in 1972-73, is in 
many respects similar to the MORESCO study done in the 

Philippines (see page P-34) in 1975 by a group from Xavier 
University. In fact, it appears that much of the methodol- 

ogy adopted in the MORESCO study was developed by Davis, et 
al. Both studies were based on household surveys conducted 
in the cooperative areas, and both attempted to correlate 
electricity-use status with a series of indices constructed 
to reflect household levels of living and satisfaction with 

life. In fact these appear to be identical indices in the 
case of both studies. Unlike the MORESCO study, however, 
Davis et al. did not attempt measure household income 

the San Carlos area of Costa Rica. 

In San Carlos, a sample of 452 households was taken, 
and, interestingly, the above indices appeared to be signi- 
ficantly more powerful as differentiators among users, inac- 
cessible~ and non-adopters in Costa Rica than was the case 
in the Philippines. For example, scores for the level of 
living index (excluding electricity-related items) were 3.4 
for users, 2.6 for inaccessibles and only 2.1 for nonadop- 

ters. This index was constructed from scores awarded ac- 

cording to such things as home ownership, quality of con- .. 
* 



s t r u c t i o n  mater ia l s ,  number of rooms,_in the house, e t c .  A s  

such it can be expected t o  c o r r e l a t e  r a t h e r  c lose ly  with 
income, as  was the case i n  the  Phi l ippines .  I n  Costa Rica 
scores  on the  s a t i s f a c t i o n  with l i f e  index SIT PRES averaged 
3 . 4  among users ,  3 . 2  among inaccess ib les  and 2 .7  among 
non-adopters. Although these' numbers do group around t h e  
value 3 ( ind ica t ing  a respondent perception t h a t  h i s  l i f e  
s i t u a t i o n  is about the  same a s  t h a t  of h i s  neighbors),  they 
a l so  e x h i b i t  a g rea te r  dispers ion and c l e a r e r  p a t t e r n  than 
was t h e  case i n  the  MORESCO area.  

Other f indings of this study include t h e  following: 

1. E l e c t r i c i t y  users  tended t o  own l a r g e r  farms 
than non-adopters. 

2 .  No assoc ia t ion  was found between e l e c t r i c i t y  
use o r  non-use and age of t h e  household head, 
migration,  home indus t ry  o r  use of l e i s u r e  
time. 

3 .  E l e c t r i c i t y  use i n  t h e  household, f o r  t h e  
v a s t  majori ty of respondents, was pr imar i ly  
f o r  l i g h t i n g  and i roning.  Ownership of 
r e f r i g e r a t o r s ,  t e l e v i s i o n  s e t s ,  e l e c t r i c  
s toves  and other  l a r g e r  appliances was con- 
cent ra ted  among those i n  higher socioeconomic 
pos i t ions .  

4 .  Although adoption of the use of e l e c t r i c i t y  
is  not  necessar i ly  a function of economic 
means, da t a  ind ica ted  t h a t  t h e  l e v e l  of 
average monthly e l e c t r i c  consumption i s  
r e l a t e d  t o  economic means. 

5. In  San Carlos, Costa Rica, average monthly 
expenditures f o r  candles,  kerosene, b o t t l e d  
gas,  and e l e c t r i c i t y  was estimated a t  US 
$2.49 f o r  e l e c t r i c i t y  users .  The c o s t  of 
candles,  kerosene and gas f o r  a l l  non-users - 



was $1.05. The difference i n  energy cos t s  
was l a rge ly  due t o  a comparative d i r e c t  c o s t  
advantage of candles over e l e c t r i c  l igh t ing .  
The c o s t  comparison does no t  take i n t o  con- 
s ide ra t ion  the qual i ty ,  dependabili ty and 
convenience of e l e c t r i c i t y ,  however. 

In  San Carlos the  most s i g n i f i c a n t  productive 
farm use of e l e c t r i c i t y  was da i ry  farms. 
Most sugar and coffee m i l l s  were u t i l i z i n g  
p r iva te  hydroelectr ic  energy sources and 
com~ara t ive  economic benef i t s  of cen t ra l  
sta-tion e l e c t r i c i t y  were l imited.  

7. Central  s t a t i o n  e l e c t r i c i t y ,  except f o r  a few 
small r u r a l  indus t r i e s ,  had not  y e t  been 
e f f e c t i v e l y  u t i l i z e d  t o  c rea te  subs tan t i a l  
new employment. One of the  g r e a t e s t  income 
equalizing e f f e c t s  from r u r a l  e l e c t r i f i c a t i o n  
is  f o r  small merchants who could af ford  t o  
r e f r i g e r a t e  s o f t  drinks and compete with 
l a r g e r  merchants who previously owned p r iva te  
generators.  ( [9 ] ,  pp. xvii-xxi)  . 

Although one advantage of the  cooperative form of 
ownership was due t o  apparently lower power l o s s  through 
t h e f t ,  the repor t  s t a t e s  that the cooperative systems i n  
Costa Rica d id  not  appear t o  have generated t h e  spin-off 
benef i t s  usual ly  a t t r i b u t e d  t o  t h a t  form of ownership. 
Cooperatives had l i t t l e  s ignif icance t o  their members o ther  
than t h a t  of being the  suppl ie r  of energy. ( [9 ] ,  p.35).  

In  e a r l y  1977 NRECA s p e c i a l i s t  James D. Lay prepared an 
"Evaluation Report of Coopelesca R.L." [ l o ]  which i s  the 
corporate t i t l e  of the  San Carlos cooperative. 

He found t h a t ,  by this seventh year of operations,  the  
cooperative was performing very c lose  t o  NRECA f e a s i b i l i t y  
study project ions f o r  t h a t  year. I t  had, i n  f a c t ,  s l i g h t l y  



exceeded the  number of r e s iden t i a l  and small consumer con- 
nections projected f o r  t h a t  year,  although consumption 
( s a l e s )  was s l i g h t l y  below expectations. Also, by t h a t  
date ,  he found t h a t  147 da i ry  farrqers were receiving elec- 
t r i c i t y  a s  were 22 coffee m i l l s ,  17 saw mi l l s ,  f i v e  cinder- 
block p lants ,  two cassava p lants ,  four sugar r e f i n e r i e s  and 
one milk processing p lant .  Only three  of these agro-in- 
dus t r i e s  were new t o  Qe area and about ha l f  of the  da i ry  
farms had had e l e c t r i c i t y  p r i o r  t o  energization of the  
cooperative. ( [ l o ] ,  p. 11). These were 407 commercial 
establishments, mostly restaurants ,  hote ls ,  bars and re- 
crea t ion  h a l l s ,  receiving e l e c t r i c  service. In August 1976, 

77 educational centers ,  22 heal th  c l i n i c s  and one hospi ta l  
were receiving service although no data were avai lab le  on 
the  existence o r  e l e c t r i f i c a t i o n  s t a t u s  of these es tabl i sh-  
ments before energizat ion of the cooperative. 

Although the author noted t h a t  the  lack of basel ine 
da ta  made impact assessment d i f f i c u l t ,  it appeared c l e a r  t o  
him t h a t  a g rea t  many benef i t s  were being shared by the  
r u r a l  people of the area served. ( [ l o ] ,  p. 1 2 )  

By May 31, 1978 according t o  Joan Hood's r epor t  [12] 
the number of connections served by the cooperative had 
grown i n  22 months, t o  6,289 from the 4,892 served approxi- 
mately two years e a r l i e r .  Average res iden t i a l  consumption 
per  month had grown from about 80 KWH t o  105 KWE. There 
were 258 mechanized milking operations being ser red  as were 
81 schools and two new hospi ta l s .  There appeared t o  have 
been no change i n  the number of o ther  hea l th  centers  serred,  
however, and unfortunately no data  were presented on the  
growth of agro-industrial  usage. 

- 



The same author reported on a y i s i t  t o  the  Guanacaste -. 
Cooperative undertaken i n  December 1977 ' [ l l ]  . 

A s  of November 30, 1977, the  cooperative had connected 
6,212 r e s i d e n t i a l ,  1,014 general ,  46 i n d u s t r i a l ,  and one 
cooperative customer, a s  well as  72 publ ic  l i g h t s ,  and thus 
appears t o  have been performing q u i t e  w e l l  i n  r e l a t i o n  t o  
f e a s i b i l i t y  study project ions.  By f a r  the  most prevalent  
r e s i d e n t i a l  uses of e l e c t r i c i t y  were f o r  l i g h t s  and i rons ,  
and r e s i d e n t i a l  power use beyond these appl icat ions appeared 
t o  be stagnant ( [ l l ] ,  p.3).  In the  opinion of the  evaluator 
this was due t o  two fac tors :  (1) lack of customer informa- 
t i o n  f o r  proper use; and ( 2 )  the  generally low leve l s  of 
household income prevai l ing i n  Guanacaste . 

Unfortunately, no information on the  productive uses of 
power i n  t h i s  area was developed. 

The most recent  NRECA evaluation [13] indica tes  t h a t ,  
unl ike what appears t o  be the  general  case,  consumption 
figures f o r  the  Guanacaste cooperative f a r  exceed f e a s i b i l -  
i t y  study project ions.  Indeed, i n  1977 (year  nine of opera- 
t i o n s )  t o t a l  sales reached 18,824 MWH, approximately 350 
percent of f e a s i b i l i t y  study project ions f o r  year t e n  ( [13] ,  
page 1 4 ) .  The authors a t t r i b u t e  t h i s  pr imari ly  t o  average 
r e s i d e n t i a l  consumption which was almost twice ant ic ipa ted  
values,  and connections of about 130 percent of the  number 
of residences forecast .  Agricul tural  u t i l i z a t i o n  remained 
minimal ( [13] , page 20 ) , but  the  growth of i n d u s t r i a l  usage 
was impressive. Indus t r i a l  s a l e s  t o  47 consumers reached 
4,898 MWH i n  1977, over four times f e a s i b i l i t y  study pro- 

- - 



jections for year ten. Tourism had Qso developed consider- 
ably in the area, adding to the undnticipated growth in 
electricity consumption. 

The same study also reports on the San Carlos Coopera- 
tive (Coopelesca). Here again, residential connections were 
above projections (about 130 percent for year nine), but, 
while Guanacaste, average residential consumption did not 
vary much from projections. Residential sales figures were 
certainly favorable nonetheless. Industrial and agricultur- 
al use, however, had not developed as projected although the 
shortfall at year nine was only on the order of ten percent 
( [13], page 39). Many potential industrial users, such as 
large sawmills, apparently continued to use their own hy- 
dro-electric plants which predated cooperative operations. 
The impact of the energy crisis on cooperative generating 
costs was felt to be a factor in stemming the anticipated 
shift from these plants to central-station electricity 
( [13], page 46). Nevertheless, about 43 percent of the 
cooperativefs sales were directed at industrial and agro-in- 
dustrial uses, which, making some allowance for commercial 
and agricultural sales which are not reported separately, 
indicates a high degree of productive use of the electricity 
provided. 

Although the contents of this report certainly indicate 
success of these cooperatives in terms of having met the 
specified targets and in having maintained financial solven- 

cy, they are not, as noted in the report itself, sufficient 
for the purposes of impact evaluation. Indeed, the "lessons 
learned for future NRECA program planning and implementa- 



t ion, l l  is  described i n  the  repor t  revolve the  repor t ,  
4: . - 

revolve pr inc ipa l ly  around evaluation'.  methodology, and a re  
reproduced below. 

1. Evaluation methodology must be b u i l t  i n  from 
the  inception. of the program. 

2 .  Some assurance must be given t h a t  Evaluations 
w i l l  follow t h a t  methodology, a methodology 
t h a t  w i l l  include Key Performance and socio- 
economic impact indicators  t h a t  w r l  stand 
the  t e s t  of t i m e ,  and not  be subjec t  t o  the  
idiosyncracies of e i t h e r  the individuals 
undertaking the  evaluations o r  the Itin thingw 
of the  moment. 

3 .  A t  the  inception of any evaluation, a l l  
p a r t i e s  concerned with the evaluation must 
agree t o  the  extent  possible what they a r e  
looking fo r  and the expected depth of analy- 
sis necessary. 

4. To r e s t a t e  items 1 and 2 a l i t t l e  d i f ferent -  
l y ,  we i n  NRECA must complete our model 
bui l ing  of a socioeconomic impact evaluation 
instrument t h a t  w i l l  produce the  kind of 
impact data  needed by a l l  pa r t i e s  concerned, 
t h a t  w i l l  provide us with a system fo r  i m -  
proving our program planning and implementa- 
t ion ,  and which w i l l  be useful t o  the on-go- 
ing  program of r u r a l  e l e c t r i f i c a t i on .  

The l a s t  document i n  our possesion [14] r e f l e c t s  the  
NRECA evaluatorst  attempt t o  develop and f i e l d  t e s t  such an 
evaluation instrument i n  the case of the San Marcos coopera- 
t i v e .  

Although we f u l l y  support NRECA w i t h  respect  t o  the 
above c i t e d  lessons t o  be learned regarding evaluation 
methodology, i n  our opinion the  proposed NRECA evaluation 
instrument i n  i t s  present  form i s  not adequate t o  the pro- - - 



posed analytical tasks. This judgment is reached on concep- 

tual rather than empirical grounds, as the report itself 

notes that, as regards the San Marcos cooperative, "one 

percent of served customers is not a statistically signifi- 

cant number to constitute a valid evaluation." ( [14], page 

12). Because of the importance of developing a suitable 

evaluation instrument, however, a brief description and 

comments on the NRECA draft instrument will be presented 
below. 

Ultimately, such instruments must establish some mea- 

sure, or measures, of welfare which will discriminate in a 

consistent manner among groups at a given time and between 

obsenrations of the same groups over time. Income has 

traditionally been employed as the most reliable measure of 

welfare and, although it is recognized that certain aspects 

of welfare are inadequately measured by income, there does 

exist a consistent body of economic theory relating the 

aggregate, I1income, to individual preferences and to con- 
sumption. This body of theory is often referred to as 

"price theory. 

Because of the difficulty of directly measuring income 

through surveys, there have been numerous attempts to devise 

alternative measures, composed of more readily obsenable 

elements than income itself, but which correlate closely to 

income. The series of indices developed by Davis et al. [9] 
are attempts to develop such measures, as is the draft NRECA 

evaluation instrument. 



This instrument is  composed of two p a r t s ,  one which . -. 
assigns points  according t o  a householdls energy use,  the  
second being based on poin ts  presumably re l a t ed  t o  household 
" level  of l iv ing ."  Aggregates of the  t o t a l s  of these  points  
a r e  compared across adopter, non-adopter and inaccessible  
groups i n  an attempt t o  e s t a b l i s h  a connection between 
e l e c t r i f i c a t i o n  s t a t u s  and welfare. Presumably t h i s  process 
would be repeated over t i m e .  Unfortunately, the re  i s  no 
reason t o  presume t h a t  the  scores generated by t h i s  ins t ru -  
ment would have any s i g n i f i c a n t  co r re la t ion  t o  income o r  
welfare,  o r  t h a t  changes i n  the  values of these scores over 
t i m e  would be re l a t ed  meaningfully t o  changes i n  welfare. 

Space does not  permit the  f u l l  reproduction of the  
NRECA d r a f t  instrument in this document ( t h e  reader i s  
re fe r red  t o  [14], Appendix B ) .  A simple obsenration, how- 
ever ,  should be enough t o  i l l u s t r a t e  the argument. Two 
points  (of  the t o t a l  which makes up a households score)  a r e  
awarded when a households energy expenditures per moth rise 
from $2 t o  between $2 and $3.99. Two points  a r e  a l so  award- 
ed f o r  each of the  following: 

1. having a l a t r i n e  with a wood f l o o r ,  a s  op- 
posed t o  san i t a ry  f a c i l i t i e s  consis t ing of an 
'I open a i r  place. 

2.  having qua l i ty  carpet ing ins tead  of t i l e  
f loors .  

3. eat ing  meat once a month ins tead  of "on r a r e  
occasions. 

4. having exposure t o  a magazine. 
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5. reading and writ ing.  .a- 

having the  opportunity t o  vote.  

7. having a s te reo/casse t te  (por tab le)  as  op- 
posed t o  j u s t  a radio.  

8. having a t ruck o r  . automobile ins tead  of a 
motorcycle. 

9. showering with a gourd, ins ide ,  ins tead  of 
showering with a gourd, outside.  

10 .  l i s t e n i n g  t o  a radio.  

Clearly we a r e  i n  an  apples and oranges s i t u a t i o n  
here.  Two poin ts  should be made here. 

1. Income works ( a l b e i t  crudely) as  a measure of 
welfare because the  implied l e v e l s  of con- 
sumption measured a re  weighted by p r i ces ,  
which, theore t i ca l ly  a t  l e a s t ,  a r e  measures 
of the  value people place on d i f f e r e n t  items 
of consumption. 

2.  ~ l t h o u g b ,  the re  a re  d i f f i c u l t i e s  involved i n  
accurately measuring income, there  a r e  a l so  
considerable d i f f i c u l t i e s  involved i n  con- 
s t r u c t i n g  meaningful proxy measure of income. 

W e  f u l l y  concur, however, w i t h  NRECA's emphasis of  t h e  
importance of  designing and implementing s u i t a b l e  evaluat ion 
methodologies f o r  r u r a l  e l e c t r i f i c a t i o n  p ro jec t s  . 

Recommendations 

Cooperative r u r a l  e l e c t r i f i c a t i o n  does not  appear t o  
have taken hold i n  Costa Rica. In  f a c t ,  it seems t h a t  
au thor i t i e s  the re  have opted f o r  a l t e r n a t e  models of  r u r a l  
e l e c t r i f i c a t i o n  development. I t  would not  appear, there- 
fore ,  t h a t  fu r the r  research on the  San Carlos cooperative 



would o f f e r  much of relevance f o r  fu ture  Costa Rica country .*- . 
programming, unless t h a t  programming is  broadened t o  include 
o ther  forms o r  organization. 

Because of the  apparent lack  of basel ine da ta  f o r  t h e  
o ther  two cooperative areas  i n  Costa Rica, it would appear 
t h a t  any such research would' probably have t o  concentrate on 
San Carlos. Even there ,  basel ine income data  a r e  lacking. 
Nonetheless, it would appear t h a t  a worthwhile purpose would 
be served i n  attempting a comprehensive post-pro j e c t  impact 
evaluation of t h e  San Carlos cooperative. Such an evalua- 
t i o n  i s  possible  due t o  t h e  .baseline data  which have been 
col lec ted .  I t  would be useful  i n  t h e  context of A I D t s  

s ec to ra l  programming i n  rura l '  e l e c t r i f i c a t i o n  i n  t h a t  it 
could provide a test of Galen Mosest predic t ive  model, o r  of 
other  models t h a t  could be developed. I t  w i l l  be reca l led  
( see  [8], p. 206)  t h a t  Moses had predicted i n  1969 t h a t  the  
San Carlos cooperative would be the  most successful of the  
three  Costa Rican pro jec ts ,  on the  bas is  of a formal model 
incorporating such var iables  as  ag r i cu l tu ra l  product ivi ty ,  
ag r i cu l tu ra l  and agro-industrial  d ive r s i f i ca t ion ,  income, 
education, cos ts  of e l e c t r i c i t y  vs.  a l t e rna t ive  forms of 
energy, e t c  . The fu r the r  development and general izat ion of 
such a model might w e l l  contr ibute  t o  ensuring t h a t  proper 
emphasis is given t o  the  required preconditions when need 
j u s t i f i c a t i o n  is  being establ ished f o r  fu ture  RE pro jec ts ,  
and t h a t ,  a t  the  p ro jec t  design s tage,  a l t e r n a t e  designs 
w i l l  be more systematical ly  appraised. 



AID RURAL ELECTRIFICATION PROJECTS IN ECUADOR 

AID has funded three rural electrification loans in 
Ecuador -- two in 1964 each totalling $700,000~ and one in 
1970 (signed 1972 ) totalling $3.6 million. These expendi- 
tures together represent 3 pe;cent of the value of AID loans 
to Ecuador between 1962 and 1977 under the ~oreign ~ssis- 
tance Act. 

The first loan provided for the expansion of genera- 
tion, transmission and distribution facilities of two pri- 
vate electric power companies (sub-borrowers) in cuenca3 and 
Santa Elena. The second loan covered the construction of 
electric power generation, transmission and distribution 
facilities; technical assistance; and extension of consumer 
credit for the development of the Santo Domingo rural elec- 
tric cooperative. The third loan, approved after a favor- 
able evaluation of previous loans, consisted of the planned 

expansion of two existing electric cooperatives (Santo 
Domingo and Daule) and six existing private electric compan- 
ies and the organization and development of three new rural 
electric cooperatives. These activities would be provided 

1. Originally one loan was approved for $1.6 million, but 
1 1/2 years later $900,000 was deobligated because of re- 
duced project scope. 

2. AID had already funded several grants and donations 
for rural electric cooperatives in Santo Domingo and Daule. 
These funds covered three diesel-electric generators from 
government line materials and U.S. cooperatives, and AID 
financed technical assistance from NRECA. 

3 .  This part of project was eliminated in December 1965. 



through the construction of electric generation, transmis- 

sion and distribution facilities and technical assistance 

from NRECA for organizing and operating a rural electric 

cooperative department within the*-. implementing agency. 
However, subsequent to loan signature, the Ecuadorean Insti- 

tute of Electrification (INECEL), the borrower, altered its 

focus from local-oriented to regional-oriented systems so 

the loan was revised in 1975 to provide for the construction 
and distribution of networks in 11 rural areas. These 

systems would ultimately be integrated into a national 

system. New cooperatives would not be formed, but the Santo 

Domingo and Daule cooperatives would continue as sub-borrow- 
ers . 

Documents Collected 

A list of the documents collected and the source of 

each is provided below: 

Documents Sources 

A. Pre-Project Need Assessment 

James Ross, Cooperative Rural Central Engineering, 
Electrification Study, Files of Fred Lowell, 
1966 Retired Engineer 

B. Project Design and Feasibility 

1. Feasibility study - Santo AID Reference Center 
Domingo Cooperative, 
April 1964 

2. CAP, Rural Electrification Central Engineering, 
Loan, June 1970 (third loan) Fred Lowell files 

1. Ultimately even the Daule cooperative was taken over 
by INECEL. \ 



C. Project Implementation 

1. Final Report of NRECA AID Reference 
Electrification Specialist,*-. Center 
John Taylor, June 1966 

2. USAID Evaluation Study of AID Reference 
Rural Electrification in Center 
Ecuador by Jack Nixon 
March, 1970 (covers 
Santo Domingo/Daule cooper- 
atives and Santa Elena 
electric company) 

3. USAID Final Evaluation LA/DR Files 
Report on 1970 loan, 
August 1977 

4. 1966 Ross study - progress Central Engineer- 
report 18 months after ing Files of Fred 
Santo Domingo cooperative Lowell 
organized 

5. AID Supported Rural AID Reference 
Electrification and Center 
Agricultural Cooperatives - by Gordon Roth, August- 
September 1971 

The 1966 Ross study outlines some socioeconomic condi- 
tions of the Santo Domingo area before the cooperative was 
established as well as 18 months after the cooperative was 

organized. NRECA conducted an engineering and economic 
feasibility study of the proposed Santo Domingo project in 

1964 which provides some insight into pro j ect design even 
though the CAPS could not be located. The 1970 CAP and the 
1970 evaluation of the 1964 loans provide some insight into 
project implementation phases of the first two loans. 



Scope and Structure of AID Rural Electrification- .- - 
Projects in Ecuador - 

Goals and Purposes 

The goal and purpose statements of the three loans 

emphasize construction and institution building activities. 

However, the institutions to be developed differ in the 

loans. The stated purpose of the 1964 Santa Elena was "to 

improve the borrower's (INECEL1s) capacity to plan and 

implement the development of electric power systems in 

~cuador.~'' The purpose of the third loan was Itto give an 

impulse to the rural development of Ecuador through rural 

electrification and to expand and strengthen the cooperative 

movement, thus achieving economic development effects as 

well as rural development objectives implicit in the co- 

operative movement. 112 Therefore, cooperative development 

became a more pronounced issue by the 1970 loan. No infor- 

mation was provided about whether this shift in emphasis 
reflected satisfactory achievement of organizing INECEL in 

the earlier loan or whether it simply reflected more empha- 

sis on grass roots organizations. Ironically the 1970, loan 

was not entirely focus on cooperatives--only five of the 11 
sub-borrowers were to be cooperatives. In the end, none of 
the three cooperative sub-borrowers were even organized. 

Neither purpose statement serves as an adequate measuring 

stick for subsequent project evaluation nor are they useful 

for facilitating interpro j ect comparisons. 

In all three loans, the INECEL is the borrower. INECEL 
is a semi-autonomous agency created in 1961 under the Minis- 

try of Industries and Commerce. The Ministry is responsible 

for the planning, implementation and supervision of 

1. 1966 Ross Study, page 3. 
2. CAP, 1970, page ii. 



e l e c t r i f i c a t i o n  programs i n  Ecuador, and INECEL is responsi- - 
- 

b l e  f o r  carrying out  these programs. More spec i f ioa l ly ,  
INECEL is responsible f o r  e laborat ing nat ional  e l e c t r i f i c a -  

-- 
t i o n  plans ; promoting r e a l i z a t i o n  %f plans ; encouraging-- 
establishment of p r iva te  power companies; negot iat ing loans 
t o  execute e l e c t r i f i c a t i o n  programs, including t r a i n i n g  of 
technicians and s k i l l e d  engineers; and a s s i s t i n g  e l e c t r i c  
power firms i n  t h e i r  operations. 

Despite the  d i f f e r e n t  purpose statements among the  
th ree  loans,  the  s t ruc tu re  of the  sub-projects is s imi lar .  
INECEL lends t o  the  sub-borrowers -- e i t h e r  p r iva te  e l e c t r i c  
companies o r  cooperatives. Each sub-borrower then cont rac ts  
f o r  the  construction of transmission and d i s t r i b u t i o n  sys- 
tems and i n s t a l l a t i o n s  of any generating un i t s .  There a re  
no differences between INECELfs treatment of the  p r iva te  
e l e c t r i c  companies and its treatment of the  cooperatives. 
INECEL must a l so  approve managers of sub-borrower e n t i t i e s  
and provides accounting and audi t  services  t o  them. 

Outputs, Users and Uses 

Without the  CAPS i n  the  first two loans,  we cannot 
determine the intended amount of e l e c t r i c i t y  t o  be provided 
a s  a r e s u l t  of the  p ro jec t ,  nor can we determine the  in- 
tended uses. Output information is a l so  not  delineated f o r  
most of the  sub-borrowers i n  the t h i r d  loan. 

Before the  loan was approved f o r  the  Santo Domingo 
cooperative, these were had 374 members i n  the  urban areas 
and none i n  the  r u r a l  areas.  A t  the  time of the  loan 
(1964), it was estimated t h a t  by 1973 the  cooperative would 
have 4,000 members -- 2,000 r u r a l  and 2,000 urban. The 
t h i r d  loan was expected t o  provide e l e c t r i c i t y  t o  reach - - 



about 49,000 consumers distributed among the sub-borrowers 

as follows: 

Intended Number of Consuxqers by 1980 .- - - - - . - 
-. . - 

- .. 

- - Existinq Elec- 
Existing Cooperatives New Cooperatives tric Co. 

Santa Domingo 3,000 Quininde 620 Santa Elena 
4,420 

Daule 3,500 Tena 1,060 Esmeraldus 
4,000 

Macas 2,930 Los Rios 
8,000 

Ma1 agro 
9,300 

Cuenca 
9,500 

El Oro 
5,950 

No distinction was made between rural and urban consu- 

mers, nor by income class. There is no description in the 
CAPS of the rural or urban setting of each sub-borrower 

project area. 

The kinds of uses to which the electricity was to be 

put are specified for only three of the sub-borrowers. 

Share of MWH Sales (percent) - 1980 

Companies 

Esmeraldus Electric 
Company 

Santo Domingo 
Cooperative 

Macas Cooperative 

Residential/ 
Street Light Commercial Industry 



Pre-project  Need Assessment -- The Se t t inq  

Exis t ing documentation (Ross 1966 study and CAP f o r  
t h i r d  loan)  provides usefu l  in fo rmatbn  on the  pre-coopera-- - 

t i v e  s e t t i n g  of Santo Doming~ and e x i s t i n g  e l e c t r i f i c a t i o n  
i n  t h e  area p r i o r  t o  the  i n i t i a t i o n  of t h e  t h i r d  loan i n  
1970. Some addi t iona l  pre-project  in s igh t s  a r e  provided 
from subsequent evaluations on the Daule and Santa Elena 
p r o j e c t  areas .  Because of inadequate pre- and post-project  
information on the o ther  sub-borrowers i n  the  t h i r d  loan, 
these  a reas  cannot be covered i n  t h i s  ana lys is .  

Santo Domingo 

Santo Domingo is located 78 miles w e s t  of Quito i n  the 

coas ta l  region. Population i n  1964 when the  A I D  loan f o r  
t h e  Santo Domingo cooperative was approved was estimated a t  
20,000; ha l f  were was res idents  i n  the  town and the  remain- 
ing  ha l f  i n  r u r a l  a reas  . i n  a 25-mile radius  of t h e  town. 
There were about 2,000 homes i n  the  a rea ,  85 percent  of 
which had t i n  roofs  and wood f loo r s .  Surface t r anspor t  was 
good because of a modem two lane road completed i n  1963 and 
financed by AID.  There were telephone and te legraph systems 
and three  radio s t a t i o n s .  About 50 percent of t h e  popula- 
t i o n  was l i t e r a t e ,  and the re  were f i v e  schools i n  t h e  area.  

Agriculture was the  p r inc ip le  economic a c t i v i t y ,  w i t h  
bananas, coffee , cocoa, pineapples, f r u i t s  and vegetables 
serving as  t h e  main crops. Livestock was a l so  herded and 
fo res t ry  was important. The t y p i c a l  annual income was $275 

f o r  a family. 

E l e c t r i c i t y  p r i o r  t o  the  1964 loan was supplied by the  
Municipality of Quito and operated by the Quito-based Em- - 



presa Electrica from 2,150 KW diesel generators. Electri- 

city was available to only 1/4 of the homes from 6 PM to 2 

AM, and lighting and small appliances were the only uses. .-. 
The Santo Domingo cooperative was organized with NRECA 

assistance prior to the 1964 AID loan. In fact, it is an 

outgrowth of a savings and loan cooperative established by 

35 local businessmen who could not get commercial loans from 

the local bank. Their interest in an electric cooperative 

was also stimulated by activities of some 50 agricultural 
cooperatives in the area. The President of the savings and 

loans thus went to USAID to request assistance. USAID 

engaged an NRECA specialist who indicated in his field trip 

report in January 1963 that there was a severe shortage of 
power throughout Ecuador, and most generated power was at 

very high cost (not further documented). Since people were 

skeptical of government-sponsored activities, he recommended 

development of a cooperative. About 20 persons were select- 

ed from all economic sectors to organize this cooperative 

and recruit members. USAID provided one-week training and 

two NRECA specialists arrived to help organize the coopera- 

tive and conduct engineering and feasibility studies. They 
surveyed several areas and selected Santo Domingo as the 

site for the pilot project.1 On March 20, 1964, the coopera- 

tive obtained ownership of the municipal facilities in Santo 

Domingo (after opposition from the municipality) and began 

operating the diesel engines 24 hours a day and expanding 

operations with materials donated by U.S. rural electric 

cooperatives. Because the system required extensive repairs 
for which the municipality had been unwilling to pay, lead- 

ers in the community collected money and sought legal sta- 

tus. There were 400 members, 374 of whom were receiving 

power, at the time of the energization in March 1964. There 

- 
1. No indication was given as to why Santo  omi in go was 

selected. 



was a need f o r  more e l e c t r i c  power according t o  the Ross 
study and so a 200 KW generator was leased. No fu r the r  
examination of p ro jec t  need was provided. 

Pro jec t  Design and F e a s i b i l i t y  

The p ro jec t  design was technica l ly  very much l i k e  the 
other  r u r a l  e l e c t r i f i c a t i o n  'projects  . Standard REA con- 
s t r u c t i o n  and engineering design was provided assuming the  
establishment of cent ra l ized  g r id  systems and accompanying 
d i s t r ibu t ion  l i n e s .  Materials,  except f o r  poles,  were t o  be 
imported from the United Sta tes ,  a pos i t ive  impact on U. S. 

economy. By 1973 system demand was projected t o  be 1,653 KW 
(compared t o  244 KW i n  1964). The l i n e s  would have the  
capacity t o  serve 3,259 consumers a t  an average of 125 
KWH/month f o r  a t  l e a s t  10  years. Power would be d i s t r ibu ted  
t o  r e s iden t i a l  and commercial establishments w i t h  70 percent 
of the t o t a l  accounted f o r  by residences i n  1964 and 82 
percent i n  1973. 

Engineering services  were t o  be performed by INECEL, 
and construction was contracted out.  However, the  coopera- 
t i v e  was t o  furnish a l l  mater ials  and contractors  were t o  
provide labor  and equipment. The cooperative was t o  have a 
more direct r o l e  i n  the implementation of the  p ro jec t  than 
i n  other  country r u r a l  e l e c t r i f i c a t i o n  loans because of i ts 
s t a t u s  and experience p r i o r  t o  the  loan approval. An NRECA 

s p e c i a l i s t  was t o  be d i r e c t l y  assigned t o  the  cooperative 
f o r  the  purpose of t r a in ing  and supervising management 
personnel, a s s i s t i n g  the  cooperative i n  signing up members, 
and coordinating engineering and construction a c t i v i t i e s .  A 

U . S .  engineering consul tant  was to be assigned to INECEL for 
management assis tance i n  t h a t  i n s t i t u t i o n .  - 



Economic f e a s i b i l i t y  was based merely on the  i d e n t i f i -  
ca t ion  of possible  agro-industrial  uses of the  power; pro- 
jected high r a t e  of population growth and production because 
of immigration i n  the  area through an, IBRD-financed coloni- 
za t ion  pro jec t ;  a v a i l a b i l i t y  of c a p i t a l  f o r  ag r i cu l tu re  and 
industry;  and a v a i l a b i l i t y  of raw mater ials .  The s e t t i n g  i n  
terms of in f ras t ruc tu re ,  loca t ion  and cooperative s p i r i t  was 
deemed supportive. 

Financial  project ions were made which indicated a 
favorable f inanc ia l  v i a b i l i t y ,  but  no cos t f i ene f i t  ana lys is  
was undertaken. The meter versus f l a t  r a t e  i ssue  was ex- 
amined, and it was concluded t h a t  metering every consumer 
was the  most advantageous so lu t ion  t o  guarantee v i a b i l i t y  of 
the  cooperative and t o  discourage waste; by i s su ing  a l l  
e l e c t r i c i t y  usage was appropriately measured and could be 
changed because equipment was 'available from U. S . coopera- 
t i v e s  a t  reasonable cost .  The method was deemed simplest  
f o r  b i l l i n g  and bookkeeping, and it was more equi table  than 
f l a t  r a t e s .  Alternat ives  considered but  not  se lec ted  were 
t o  i n s t i t u t e  a fuse which would disconnect i n  the event of 
overload o r  t o  charge a f l a t  r a t e  t o  lower usage customers. 
The l a t t e r  was deemed t o  be the l e a s t  expensive way of 
obtaining revenues, but  it was inequi table  f o r  users  with 
l e s s  consumption, encouraged waste, and the high c o s t  and 
r a t e  schedule might lead t o  possible  consumer d i s sa t i s fac -  
t ion .  Also it was d i f f i c u l t  t o  enforce. 

Alternat ive design systems were not  considered. Rate 
s t r u c t u r e  favored r e s i d e n t i a l  r a t h e r  than commercial consump- 
t i o n  without j u s t i f i c a t i o n .  

The 1970, o r  t h i r d  loan, provided f o r  the expansion of 
the  Santo Domingo system. A t  the time of this loan, the - 



cooperative had 2,100 members with maximum demand of 1,100 
KW. A new 1 0 0  KW u n i t  was on order i n  1970 t o  replace the  
460 KW u n i t  which had been damaged; meanwhile the t h i r d  loan 
was t o  enable the cooperative t o  .reach 3,000 addi t ional  
consumers along e x i s t i n g  d i s t r i b u t i o n  l i n e s  by i n s t a l l i n g  a 
1,500 KW d iese l  electric generator i n  1972 and another i n  
1976, as  w e l l  a s  construction of addi t ional  d i s t r i b u t i o n  
l i n e s .  l i n e s .  

By 1970, Santo Domingo p ro jec t  area was one of the b e s t  
i r r i g a t e d  areas  of the country. Agriculture and commerce 
had grown f a s t e r  than anywhere else i n  the country; major 
highways were converged; there  was much immigration because 
of the colonization program; and people were generally 
recept ive t o  the change. Much (but  exact ly  how much was not  
indica ted)  of the area was e l e c t r i f i e d .  However, not  a l l  
changes could be d i r e c t l y  a t t r i b u t e d  t o  e l e c t r i f i c a t i o n .  
More precisely,  e l e c t r i f i c a t i o n ,  because of A I D  and INECEL 

assis tance,  never appeared t o  be a cons t ra in t  on the rapid 
growth and development. In  addition,  most of the direct 
benef ic iar ies  were st i l l  primarily urban, a s  opposed t o  
r u r a l ,  but  no information was provided on what proportion of 
each was, i n  f a c t ,  low income. 

Projec t  Implementation 

Compared t o  most of the other  country sub-projects, 
there  is more information avai lable  on what happened t o  
three  of the Ecuadorean sub-pro j e c t s  ( Santo Domingo, Daule, 
and Santa Elena) a f t e r  they were implemented. The 1966 Ross 
study, the 1966 end-of-tour repor t  of the  MZECA s p e c i a l i s t  
John Taylor, the 1970 CAP and two evaluations i n  1970 and 
1977 provide the bas i s  fo r  the  following discussions.  



Santa Dominqo 

The first evaluation ins ights  *into the  Santo Domingo 
sub-project were provided i n  the  1966 Ross study, 18 months 
a f t e r  the  cooperative was organized. The major pol icy i s sue  
was the ex i s t ing  r a t e  s t ruc tu re  which allowed such lower 
r a t e s  f o r  indus t r ies  t h a t  the  cooperative was s e l l i n g  a t  a 
l o s s ,  which then required subsidizat ion by the  smaller 
indus t r i e s  and residences; many of these were low income. 
There was no indica t ion  of addi t ional  employment generation 
i n  these indus t r ies  which might favor the  ru r a l  poor, while 
the  f inancia l  v i a b i l i t y  of the  cooperative appeared t o  be 
threatened. 

There were a l so  considerable delays i n  the  construction 
schedule because of negotiation problems between INECEL and 
the  cooperative, ye t  the  cooperative was s t i l l  planning t o  
construct  the  system even though the  d i s t r ibu t ion  l i n e  had 
not  ye t  been b u i l t .  The cooperative a lso  suffered from the  
poor performance of its f i r s t  manager and delays i n  ge t t ing  
a second manager approved, but  NRECA technical  assis tance i n  
t r a in ing ,  administration and accounting helped keep the  
cooperative operational.  Meanwhile, INECEL personnel a lso  
lacked experience and decision making took a long time, 
impeding purchasing. The board of d i rec to r s  of the  coopera- 
t i v e  was functioning, meetings were regular ly held, and 15 
employees were working f u l l  time. 

The i n i t i a l  connection cos t  was found t o  be high -- 
estimated a t  about $46 per customer which covered membership 
fees ,  and shares which were required so the  cooperative 
could meet i t s  20 percent loca l  cap i t a l  requirement. S t i l l  

membership was growing. From the or ig ina l  400 members, 963 

were signed up by October 1965. O f  these,  200 were i n  r u r a l  - .. 



areas compared t o  none or ig ina l ly .  However, not  a l l  of the 
members were ac tua l ly  connected; 631 were ge t t ing  e l e c t r i -  
c i t y ,  322 were waiting. About 15 consumers were non-mem- 
bers.  Approximately ha l f  of the members were commercial and 
the other  half r e s iden t i a l .  No information was provided on 
income c lass i f i ca t ion  of members. The system had not  been 
extended t o  v i l l ages ;  therefore,  no farm e l e c t r i f i c a t i o n  had 
been established. 

The new senrice was considered t o  be remarkably b e t t e r  
than the  old system; and a number of commercial en terpr ises ,  
almost a l l  of which had had some e l e c t r i f i c a t i o n  previously, 
were connected. 

Although some persons complained, cos ts  were no t  out  of 
l i n e  with cos ts  i n  other  areas of the  country according t o  
the  report .  E l ec t r i c i t y  cos ts  were l e s s  than other  energy 
cos t s  (no t  documented). Appliance use, especia l ly  i rons ,  
had increased and some persons had converted from kerosene 
re f r ige ra t ion  t o  e l e c t r i c .  A vocational school was using 
e l e c t r i c  too l s  it would not have had without e l e c t r i c i t y ;  a 
hospi ta l  bought X-ray machines made possible  with 24-hour 
e l e c t r i c  service; a new res taurant  was able  t o  open; and a 
water cooperative was requesting more service.  Of 14 lead- 
e r s  i n  cooperatives, f i ve  had assumed leadership posi t ions 
i n  the  community and were working t o  promote soc ia l  pro jec ts  
such as  paving s t r e e t s  and improving schools. Employment 
generation seemed confined t o  the increase of 12 jobs i n  the 
cooperative i t s e l f .  The v i a b i l i t y  of the cooperative was 
marginal but  outlook was opt imist ic ,  pa r t i cu la r ly  with a 
r e t a i l  r a t e  increase i n  1965 and declining costs  with more 
e f f i c i e n t  generation put  i n  place.  



John Taylor p ic tures  a very s imi lar  s i t ua t i on  i n  h i s  
ltend-of-tourlt r epor t  i n  June 1966. Generation capacity had 
been increased 60 percent; sa les  and output were up 40 
percent and length of l i n e  increased-.from 1.1 m i l e s  t o  7.5 
miles. There were 1,015 members and 725 consumers. Energy 
losses  averaged only 20 percent. 

The Nixon evaluation of the  Santo Domingo cooperative 
i n  1969 focused on outreach and impact a s  opposed t o  pol icy 
and operations i ssues .  Even this coverage was not  extensive 
but  his ins igh t s  were informative. 

By October 1969 cooperative membership had increased t o  
about 1,730, from 374 i n  1964. About 74 percent (1,272) of 
these members i n  1969 were urban and the  remainder (458) 
r u r a l .  AID had estimated t h a t  by the  end of 1973 the co- 
operative would have 4,000 members, 2,000 r u r a l  and 2,000 
urban. Therefore, subs tant ia l  progress remained t o  be seen 
pa r t i cu la r ly  i n  the ru r a l  areas.  

Effor ts  t o  expand membership were p a r t l y  constrained by 
generation capacity.  The o r ig ina l  capacity estimates w e r e  
inaccurate,  so the  cooperative had experienced problems with 
sudden drops i n  voltage during peak hours. Loans were 
underway t o  i n s t a l l  two more generators by 1973. The co- 
operative would be financing these i t s e l f .  

The f inancia l  v i a b i l i t y  of the  cooperative was esti- 
mated by Nixon t o  be good. Y e t  the accounting records 
seemed del ibera te ly  t o  underestimate p r o f i t s  i n  order t o  
avoid payment of l ega l  contributions (no t  taxes)  and divi-  
dends so t h a t  monies could be reinvested fo r  fu r the r  con- 
s t ruc t ion .  



The major complaint among consumers was high cost -- 
2.5 cents per KWH for industrial users, 5.0 cents per KWH 

for residential users and 6.3 cents per KWH for businesses. 

The average retail sale price was 437. cents per KWH, which 
represented a small loss to the cooperative but was com- 

pensated by other cooperative fees. ~ i x o n  argued that these 

costs were comparable to other parts of the country and that 

the cost Ecuador was high relative countries 

because of the predominance of thermal generating plants. 

However, the consumer is more influenced by cost relative to 

his income in order to decide whether or not to use electri- 
city, and no such analysis was provided. 

Despite this complaint, Nixon argued that most members 

were satisfied with the cooperative, evidenced by the fact 

they did not feel compelled to attend cooperative meetings. 

It was usually the dissatisfied who did attend. No sub- 

stantiation of this was provided. 

Nixon1s evaluation of usage was very cursory. He 

argued that residential usage was growing in town and rural 

areas; thus, Itas a consequence of it the residents are now 

able to use many household appliances which have raised 

their standard of living."' The linkages between residen- 

tial consumption of electricity, appliance usage and stan- 

dard of living were not examined or tested. 

For commercial usage, Nixon identified two hotels which 

had to have electricity to attract tourists and which would 

have had to incur higher costs to buy and install generators 

if no cooperative electricity were available. No effort was 

made to determine proportion of commercial establishments 

which were users. 

- -  - - 
1. USAID, Nixon Evaluation Report, March 4, 1970, p. 41 



Industrial usage was limited, according to Nixon, by 

the fact that most industries had their own generators. If 
they used cooperative electricity it was for lighting of 

employee houses. .4- . 

Public lighting was a major share of electricity con- 
sumption; however, the municipality had refused to pay al- 

though obliged by law. This contributed to financial pro- 

blems for the cooperative. 

Finally, Nixon viewed the major impact of the loan as 

the contribution to the growth of the cooperative as a big 
business by multiplying its growth potential, facilitating 

the establishment of a strong, financially self-sufficient 
organization able to keep up with demand in a fast growing 

area. Nixon noted that INECEL had plans utimately to inte- 

grate the Santo Domingo area into its hydroelectric system, 

which would substantially reduce generation and sales costs. 

The final evaluation report in 1977 indicated that by 

January 1, 1973, the Santo Domingo cooperative had 3,069 

users, less than the 4,000 projected in the feasibility 
study. However, by the end of 1976 the cooperative had 

continued to grow to 7,313 members for a growth of 71 per- 

cent between 1973 and 1976. This growth rate was slightly 

lower than the average for the 11 sub-borrowers in the third 

loan, but only three other areas had surpassed it in terms 

of absolute number of additional users. Thus by 1976, users 

in the Santo Domingo cooperative represented 29.5 percent of 
population in the area compared to a 14.9 percent coverage 
in 1972. 



The 1972 Nixon evaluation included a series of inter- 
views1 held with residential owners and owners and managers 
of industries and businesses in all three areas to compare 
the extent to which there were notioeale economic benefits 
in each sub-pro j ect . Roughly comparable proportions of 
persons interviewed (43-57 percent) reported they had expan- 
ded, modernized or improved their industries or businesses 
because of availability of electric power. About 30 percent 
of interviewees in Santa Elena reported increased output in 
sales (compared to 9 percent in Santo Domingo and 14 percent 
in Daule), but the relationship of this to availability of 
electricity was not established. Only 18-20 percent of 
interviewees in each area said that they had started their 
business because of availability of electricity. 

About 13-25 percent of interviewees (25 percent in 
Daule ) among residences claimed income increases due to 
availability of electricity, but no further specific details 
were provided. 

Daule Cooperative 

Pre-AID project (third loan) information on the Daule 
cooperative was provided in the 1970 Nixon evaluation re- 
port. Daule is located 45 km south of Guayaquil and because 

of its closeness to a major urban area, resources had tended 
to shift out of it, leaving a declining or stagnant economic 
base. The population of the town was 3,000 and of the 
canton 30,000. The area was best known for rice production 
and cattle raising. The close Guayaquil market was advan- 
tageous for agriculture, but the distribution of land was 
very unequal. Most rural people were renters or sharecrop- 

pers with low incomes, and there were few economic prospects 
for improving their lot in the area. - 

* 

1. No indication was provided of number of interviews, 
nor the extent of representation in each area. 



Elec t r i f i ca t ion  p r io r  t o  the formation of the  coopera- 
t i v e  was provided by the municipality. There were two 60 KW 

GMC generators but  each was i n  poor condition. A few smail 
towns a lso  had generators. No information was provided on 
existence of e l e c t r i f i c a t i o n  outside the  town areas. The 
town service provided power between 6 PM and 1 0  PM when the  
generators were operating and there  was adequate fue l .  No 
indicat ion was given of frequency or  duration of outages. 
The municipal budget had a l i n e  item f o r  repai rs  but some 
persons doubted monies were spent f o r  t h i s  purpose, nor did 
the  municipal government appear in teres ted  i n  improving the  
s i tua t ion .  

Therefore, a group of c i t i zens  appealed t o  INECEL and 
USAID fo r  assis tance i n  establ ishing a ru ra l  e l e c t r i c  co- 
operative a f t e r  learning of the  experience of the  Santo 
Domingo cooperative. AID engaged 2 NRECA advisers t o  survey 
the  area1 and they recommended t h a t  a cooperative be formed. 
USAID was also in teres ted  i n  providing assis tance because of 
the  f a i l u r e  and consequential hard feel ings a f t e r  a previous 
unsuccessful projec t  i n  the  area.  In October 1964, e f f o r t s  
t o  organize a cooperative, planned t o  cover e igh t  "majorl1 
towns, were i n i t i a t e d  and USAID provided t ra in ing  d i r ec t l y  
t o  cooperatives i n  organization and development. NRECA and 
INECEL, as  well as loca l  members of a membership committee, 
en l i s t ed  new members by giving t a lks  and surveying the  towns 
t o  determine the number of inhabitants  and potent ia l  demand 
f o r  e l e c t r i c  service.  No indicat ion was provided as t o  
whether o r  not t h i s  survey examined the  possible cos t  burden 
or  a b i l i t y  of inhabitants  t o  pay2 o r  the prospects fo r  

1. Unfortunately these surveys were not among the  docu- 
ments avai lable t o  us. 

2.  Members had t o  pay an admission fee  of $1.50 plus a t  
l e a s t  three contribution c e r t i f i c a t e s  . Low-income members 
had t o  pay an i n i t i a l  fee of $1.10  and the  remaining upfront 
cos ts  were reapplied t o  month b i l l s .  No meter deposit  was 
required. 



product ive  versus  household use. However, by mid-December 
1964, 1 ,171 members had been e n l i s t e d .  Persons s ign ing  up, 
however, were n o t  committed t o  a c t u a l l y  pay, and by t h e  
following year 87 percen t  of  t h e  entrance and con t r ibu t ion  
c e r t i f i c a t e  f e e s  had n o t  been co l l ec t ed .  

Apart from t r a i n i n g  which USAID continued t o  provide t o  
t h e  e l e c t e d  board of d i r e c t o r s ,  AID d id  n o t  g e t  involved 
w i t h  t h e  f inancing o f  t h e  cooperative u n t i l  1971 i n  t h e  
t h i r d  loan.  Meanwhile t he  c i t i z e n s  of Daule s t ruggled ,  
u l t ima te ly  success fu l ly ,  t o  t ake  over t h e  municipal system 
and INECEL provided loans  f o r  cons t ruc t ing  a new system and 
extending d i s t r i b u t i o n  l i n e s  among the  e i g h t  towns. INECEL 

a l s o  provided t echn ica l  a s s i s t ance  t o  t h e  cooperat ive  
through i t s  newly e s t ab l i shed  cooperat ive  d iv i s ion .  Elec- 
t r i c  se rv i ce  t o  t hese  a reas  was no t  provided on a f u l l  
24-hour bas i s .  INECEL1s i n t e r e s t  stemmed from i t s  na t iona l  
p l an  t o  se rve  t h e  a r ea  u l t ima te ly  by a hydroe l ec t r i c  p l a n t ,  
b u t  no d a t e  had been s e t  f o r  even bu i ld ing  t h e  p l an t .  

By September 1965 t h e  coopera t ive ' s  new e l e c t r i c  system 
was i n s t a l l e d  and it was ab l e  t o  provide 24-hour s e r v i c e  t o  
470 consumers i n  Daule. Because we do n o t  know how many of 
t h e  o r i g i n a l  1,200 e n l i s t e d  members were i n  Daule, we cannot 
determine what proport ion d i d  become a c t u a l  consumers. The 
only ind i ca t ion  provided regarding t h e  r e l i a b i l i t y  of  this 
s e r v i c e  was mention of  suspension of t he  s e rv i ce  f o r  13 days 
i n  October 1969 because of de fec t s  i n  t he  equipment. T h i s  

s i t u a t i o n  l e d  t o  demonstrations and community p r o t e s t .  
Power l o s s e s  averaged only 14 percen t  because t h e  system was 
new and wel l  constructed.  

Despite a r a t e  s t r u c t u r e  with lower r a t e s  f o r  residen- 
t i a l  use and s u b s t a n t i a l l y  higher  r a t e s  f o r  l a r g e  businesses  - - 



and indus t r i a l  use, the predominance of r e s i den t i a l  usage 
caused the  cooperative t o  operate under d e f i c i t s  through 
1969. The major reason given fo r  these d e f i c i t s  was l o w  
amount of power use per  member. e average payment was 
$1.38 a month bu t  without some understanding of incomes, 
pa r t i cu l a r l y  among low-income persons, the  extent  t o  which 
t h i s  constrained demand cannot be assessed. No discussion 
was provided regarding c o s t  of other  energy sources and 
p o s s i b i l i t i e s  f o r  subs t i tu t ing  e l e c t r i c i t y  fo r  these other 
sources. The evaluation, however, d id  indica te  : 

The d e f i c i t  incurred by this cooperative 
highl ights  the  importance of carefu l  
p r i o r  analysis  of the  minimum loca l  
demand which w i l l  pay fo r  e l e c t i f i c a t i o n  
on the  planned sca le  and of f h e  poten- 
t i a l  existence of t h a t  demand. 

To improve i t s  f inancia l  v i a b i l i t y ,  the cooperative 
t r i e d  t o  obtain more consumers by extending the  l i n e s ,  bu t  
this required fu r the r  loans from INECEL and continuation of 
d e f i c i t s  and losses .  The cos t  of maintenance and repa i r  was 
increasingly becoming a burden on operating costs .  

Despite the  service provided by the  e l e c t r i c  coopera- 
t i v e  between 1965 and 1969, there  was no not iceable change 
i n  the  community. The number of buildings receiving elec- 
t r i c i t y  increased only from 50-65 percent even though dis-  
t r i bu t i on  l i n e s  and public  l igh t ing  were a l l  over the  town. 
The fishermen and agr icu l tu ra l  day labor sect ions of the 
town received v i r t u a l l y  no power. However, loca l  small 
commercial a c t i v i t y  d id  grow, but  this could not  a l l  be 
a t t r ibu ted  t o  e l e c t r i c i t y .  Eight small indus t r i e s  became 

- -- - - - - -  

1. Nixon Evaluation Report, page 60. 



consumers, b u t  these were a neg l ig ib l e  proportion of t h e  
t o t a l  number of establishments. Only t h r e e  of 200 r i c e  
m i l l s  became consumers because t h e  o thers  had t h e i r  own 
r e l a t i v e l y  new generators.  .a- 

Despite t h e  f i n a n c i a l  problems and slow growth of t h e  
cooperative i n  t h e  area,  Daule was included i n  the  1971 
Ecuador loan. I n  February 1976, INECEL took over t h e  co- 
operat ive and is now managing it. The 1977 evaluat ion 
ind ica ted  t h a t  t h e  population coverage remained low -- only 
12 percent by 1976 growing by only 12 percent  s ince  1972 
when t h e  proportion of users  t o  population was 7.5 percent.  
About 1,800 users  were added between 1972 and 1976 f o r  a 
growth r a t e  of 45 percent ,  less than t h e  average growth r a t e  
f o r  sub-borrowers i n  the  t h i r d  loan. The addi t ion of 4,000 
new consumers had been an t ic ipa ted  i n  t h e  loan document. No 
p r o f i l e  of t h e  users  and non-users was provided. 

Santa Elena 

Unfortunately, we have v i r t u a l l y  no information on t h e  
Santa Elena s e t t i n g  p r i o r  t o  i t s  f i r s t  A I D  e l e c t r i f i c a t i o n  
loan i n  1964. This makes it very d i f f i c u l t  t o  compare 
pre-pro j e c t  with post-pro j e c t  s i t u a t i o n s  and t o  assess  the 

contr ibut ion of t h e  p ro jec t  t o  t h e  l o c a l  c i t i z e n s  of t h e  
area.  

Santa Elena is  located 125 krn west of Guayaquil. O i l  

d r i l l i n g  and tourism, r a t h e r  than ag r i cu l tu re ,  have been i t s  
major economic a c t i v i t i e s .  Almost a l l  l o c a l  employment 
opportuni t ies  a r e  i n  t h e  t o u r i s t ,  r a t h e r  than t h e  petroleum, 
industry .  



The t o t a l  population of the  area i n  1969 was estimated 
t o  be 74,500 plus an addi t ional  18,000-20,000 t o u r i s t s  
between December and May. By October 1969, 572 consumers 
were served i n  Santa Elena and Balleni ta;  1,503 i n  Libertad, 
Anconcita and Muey; and 1,337 i n  Salinas -- f o r  a t o t a l  of 
3,512 consumers o r  about 4 percent of t he  population of 
t o t a l  area.  This represents a growth of 29 percent over the  
number of consumers i n  January 1968 (2,716) when service  was 
f i r s t  i n i t i a t e d .  Much of the  increase i n  consumers, how- 
ever,  was a t t r i bu t ed  t o  the consumption of e l e c t r i c  power i n  
hotels ,  restaurants  and other  commercial establishments. 
Because of the  demand s t ruc tu re  and its growth, the  p r o f i t  
s i t ua t i on  had been acceptable, but  the re  was a r e a l  question 
about the  proportion of benef i t s  going t o  loca l  poor people 
-- r u r a l  o r  urban -- e i t h e r  d i r ec t l y  through consumption of 

e l e c t r i c i t y  o r  i nd i r ec t l y  through employment i n  these esta-  
blishments. The evaluation did not  examine this issue .  

P r io r  t o  1964 each town i n  the  area had a thermal 
p lan t  -- which was i n  poor condition -- supplying power a t  
n ight  i f  it were operational and fue l  were avai lable .  Many 
pr iva te  residences, hote ls  and business had t h e i r  own gener- 
a t i ng  un i t s ,  indica t ing  a r e l a t i ve ly  high income area.  In 
1964 INECEL rented 2,350KW thermal p lants  which did improve 
the s i tua t ion ,  but  power was s t i l l  avai lable  only a t  night .  
In 1966 the  Santa Elena Power Co. was founded and serv ice  
began i n  January 1968. 

The 1964 AID loan provided p a r t  of the  cos t  fo r  con- 
s t r uc t i ng  and housing generator p lants  and substat ions,  
transmission and d i s t r ibu t ion  l i ne s  among four ma j o r  towns 
-- Santa Elena, Libertad, Bal leni ta  and Santa Rosa. In 
Phase B of this projec t  area,  coverage was extended t o  
Playas, Anconcito, Punta Blanca towns. An EXIMBANK loan 
a lso  contributed t o  this projec t .  



Between 1964 and 1970 the projec t  area prospered, 
although no attempt was made i n  the  1970 evaluation t o  

a t t r i b u t e  a l l  of this t o  the  ru ra l  e l e c t r i f i c a t i o n  project .  

*-. 
There had not  been adequate communication between loca l  

people and the company. A t  the  beginning of operations,  
people opposed the  company because it subs tan t i a l ly  in-  

creased the charge of e l e c t r i c i t y  over what the  municipality 

had charged. The personal sa fe ty  of company employees was 

threatened, but  the s i t ua t i on  calmed down a s  the  service 
improved. 

The evaluation a lso  indicated t h a t  while power demand 

was s t i l l  low, its growth prospects were b r igh t  and new 
indus t r ies  would be a t t r a c t ed  t o  the  area.  The construction 

of nine buildings was provided as  j u s t i f i c a t i on  of t h i s  
trend. The pr inc ipa l  demand source continued t o  be the  

hote l  and t o u r i s t  industry,  not the r u r a l  residents .  In 

f a c t ,  r u r a l  residents  seemed t o  be considered only t o  the  

extent  they were located along the  d i s t r ibu t ion  l i n e s  l ink-  

ing  the  towns. 

By 1976, a f t e r  implementation of the  second loan, users  
accounted fo r  39 percent of the population i n  the  area as  

compared t o  24 percent i n  1972. This proportion is  grea ter  

than the  average of 29 percent f o r  a l l  the sub-projects, but  

it is highly probable t h a t  most of these users were among 

the more economically advantaged. 

Other Sub-proj ects 
i n  1977 Loan 

The 1977 evaluation provides l i t t l e  p ro jec t  imple- 

mentation information on the remaining sub-projects. Their 



setting prior to the loans is not profiled at all. The 
general observations, often not supported in any detail, are 
that project outreach was progressing satisfactorily in 
terms of planned numbers of users .I,$hree sub-projects had 
already exceeded these projections for 1980 in 1976); the 
employment situation was improving although not all could be 
attributed to this loan; and there were complementary pro- 
grams funded by AID and the Government of Ecuador where 
electric energy would be very supportive. 

Recommendations 

Ecuador was included in this case study analysis be- 
cause its design included cooperative and noncooperative 
sub-borrowers, both of which had been evaluated and con- 
sidered useful to compare. There was sufficient information 
to provide a summary profile of the loans and insight into 
some of problems of rural electrification projects, but 
inadequate coverage and information to ascertain project 
impact. Were the loans on-going, there might be ample scope 
for fuller evaluations but since the loans have ceased no 
further evaluation activity is recommended. 



AID RURAL ELECTRIFICATLO$ PROJECTS 
I N  GUATEMALA . 

AID has provided two ru r a l  e l e c t r i f i c a t i o n  loans t o  
Guatemala. The f i r s t  loan, fo r  $7 mill ion, was approved i n  
1971 and involved the  construction of a transmission l i n e  
and associated sub-stations t o  take power from surplus t o  
d e f i c i t  areas of Guatemala. This loan a lso  involved the  
construction of d i s t r ibu t ion  f a c i l i t i e s  i n  three  Indian 
highland areas --San Marcos, Los Verapaces and Huehue- 
tenango-Quiche. The second loan, granted i n  1978 a t  $8.6 

1 mill ion , covers the  expansion of sub-transmission/distri- 
bution systems i n  t a r g e t  areas i n  seven departments of the  
country. Effor ts  w i l l  be attempted t o  improve f i e l d  serv ice  
management and technical capab i l i t i e s  of I n s t i  t u to  Nacional 
de Electrification (INDE), the implementing agent. A moni- 
to r ing  and evaluation system is a l so  b u i l t  i n t o  the  project .  

The t o t a l  AID cos t  of the  loans, $16 mil l ion represents 
about 15 percent of the value of A I D  loans t o  Guatemala 
between 1962-77 under the Foreign Assistance Act. 

- - - - - - - - 

1. The projec t  was authorized by the  AA/LAC on June 30, 
1978. A new pro jec t  authorization was required, however, 
because it was not possible t o  sign the loan agreement by 
September 30, 1978. A change of government i n  Guatemala and 
the  i n s t i t u t i o n  of new projec t  review procedures within AID 
prevented this. The second authorization was signed May 9, 
1979. 



Documents Collected 

The following table summarizes the reports and studies 
compiled on the two AID rural elwtrification loans in 
Guatemala. 

Document 

Pre-Project Need Assessment 

1. Searls, Dean L. , "Exporting the REA 
Pattern - Guatemala Phase I Country 
Survey," NRECA, May 4, 1964. 

2. Embry, B. L., '!Rural Electrification Used 
for Irrigation," Annex I11 to Rural 
Electrification I1 Interim Report, n.d. 

3. Converse, James, "Observed Increase in 
Efficiency of Rural Enterprises Due to 
Electrification," Annex IV to Rural 
Electrification I1 Interim Report, n.d. 

4. Poynor International,Inc., "Village 
Electricity Utilization Study,'! Annex I1 
to the Rural Electrification I1 Interim 
Report, April 24, 1977. 

Source 

ARC 



5. Carrol l ,  Alf L . ,  "Review of Proposed Rural 
E l ec t r i f i c a t i on  Plan I I f o r  Guatemala, 
Report t o  USAID/Guatemala, July.20,  1977. 

6.  Projec t  Review Paper, "Rural Elec t r i f ica-  
t i on  11," copy, n.d. 

Projec t  Design and Feas ib i l i ty  

1. Capital  Assistance Paper, '!Guatemala - 
Rural E lec t r i f i ca t ion  Loan, If June 3,  1971. 

2 .  Projec t  Appraisal Report, Loan NO. 520-L-019, 
Rural E lec t r i f i ca t ion  I ,  January 28, 1977. 

3. Projec t  Paper, "Guatemala - Rural Elec t r i -  
f i c a t i on  (Revised)," June 12, 1978. 

Project  Implementation 

USAID/Guatemala, Capital  Projec t  Evalua- LA/DP 

t i o n  (Annual Report), Loan 520-L-019, July 9, 
1974. 
The information on the projec t  implementation phase is 

as  y e t  too scarce t o  make any conclusions on the effect ive-  
ness of the  f i r s t  loan, and the second loan has not even 
been impleinented. Yet, Guatemala was included i n  the  case 
study analysis fo r  several  reasons. F i r s t ,  it has a b u i l t  
- i n  evaluation system, including a pre-project study, t o  
obtain baseline data. I t  can therefore be contrasted with 
the older projects  because it r e f l e c t s  some of the changes 
i n  projec t  design and scope pa r t i cu la r ly  i n  keeping with new 



direc t ions  which have been made i n  the  pas t  few years.  
Second, it i s  the  only example of a ru ra l  e l e c t r i f i c a t i o n  
p ro jec t  with no NRECA involvement and a somewhat d i f f e r en t  
organizational s t ruc tu re  (no sub-bonowers . fo r  the distri- 
bution phases ) . 

Prof i l e  of AID Rural E lec t r i f i ca t ion  Projects  

Goals and Purposes 

There is an important difference between the  f i r s t  and 
second loans regarding t h e i r  s t a t ed  goals and purposes. No 
d i s t inc t ion  was made between goals and purposes i n  the f i r s t  
loan. I t s  purpose o r  goal was " to  provide, f o r  the f i r s t  
time, the ample, r e l i ab l e ,  e l e c t r i c a l  power essen t i a l  t o  the  
development of mechanized v i l l age  industry,  t o  the implemen- 
t a t i o n  of modern agr icul tura l  prac t ices ,  and t o  a rapid 
improvement i n  the standard of l i v ing  i n  these heavily 
populated ru ra l  centers.  In  the second loan, however, the  
goals and purposes were di f ferent ia ted .  The goal was t o  
improve the qual i ty  of l i f e  of r u r a l  Guatemalans by in- 
creasing small farmer incomes and increasing employment in 
the  ru ra l  areas.  Goal achievement was t o  be ve r i f i ed  by 
measures of the  average incomes of users  which were expected 
t o  increase more rapidly than the average incomes of non- 
users.  The purpose of the  projec t  was Itto increase the  
number of e l e c t r i c  connections i n  low-income ru ra l  areas and 
t o  improve I N D E 4 s  capacity fo r  continuing the extension of 
loca l  power services t o  additional low income ru ra l  areas.  ,t 2 

1. CAP, June 1971, p. 1. 
2 .  Projec t  paper, June 1978, p. 43. 



Achievement would be measured by the  connection of 70,000 

users  i n  low income areas t o  I N D E t s  d i s t r ibu t ion  system by 
1982 and a plan fo r  financing the connection of a t  l e a s t  
10,000 addi t ional  low income users  each. year the rea f t e r .  

The goal and purpose statements, however, s t i l l  pose 
problems fo r  fu tu re  p ro jec t  evaluation, pa r t i cu la r ly  i f  a 
goal achievement approach is u t i l i z ed .  In both instances it 
w i l l  be very d i f f i c u l t ,  i f  not  impossible, t o  measure t he  
extent  t o  which the pro jec t  alone contr ibutes  t o  an improved 
standard of l iv ing .  F i r s t ,  how a r e  words such as  ample, 
r e l i a b l e  and e s sen t i a l  t o  be defined and measured i n  the  
first loan? Second, the  goal and purpose achievement indi-  
ca to r s  i n  the  second loan a re  a l so  inadequate, as  s t a t ed  i n  
the  p ro jec t  paper. Unless the  non-users have bas ica l ly  the  
same charac te r i s t i c s  a s  users before the  projec t ,  comparing 
the  economic s t a t u s  of users and non-users a f t e r  p ro jec t  
execution is not  a proper indica tor  of the p ro j ec t ' s  contr i -  
bution. Projec t  users may be involved i n  other  pro jec ts  o r  
a c t i v i t i e s  which contr ibute t o  t h e i r  income growth more, 
l e s s ,  o r  as  much as  t h i s  project .  . Users may begin with 
higher incomes than non-users and thus might be expected t o  
have higher r a t e s  of income growth and higher income s t a tu s  
r e la ted  t o  non-users, i r respect ive  of this project .  Third, 
the  problem with the  indica tor  of the purpose statement is 
t h a t  many of the  70,000 users t o  be connected may not  them- 

selves be low income, pa r t i cu la r ly  i n  r e l a t i on  t o  t h a t  
community. The indica tor  does not  make c l ea r  t h a t  a l l  o r  
p a r t  of the  70,000 cases w i l l  be of the  ru r a l  poor t a r g e t  
group. 



The goal may also be inconsistent with aspects of the 
project design. There is no necessarily direct connection 
between increasing rural incomes and employment of small 
farmers and the mere provision of electricity, particularly 
when 95 percent of the power is designed for residential use 
and only a small part of that would involve home artisan 
activities. Such a causal connection has never, to our 
knowledge, been established in any studies of rural electri- 
fication projects, and the project paper did not indicate on 
what basis such causality could be presumed. 

Project Structure - 

Unlike the other Latin American rural electrification 
projects, the Guatemala loans do not focus on sub-borrower 
participation. In both loan instances the implementing 
agency, INDE, is responsible for not only the construction 
of the distribution systems but also for distributing power 
directly to target groups. INDE is an autonomous public 
entity owned by the Government of Guatemala to produce, 
transmit and distribute electrical power throughout the 
country. It is further responsible for the contracting of 
engineering and construction work, the training of skilled 
technicians and other personnel, the analysis and determi- 
nation of electricity rates, and the maintenance of a moni- 
toring and evaluation system for the second loan and similar 
relevant responsibilities for the first loan. 



Outputs, Users and Uses 

Outputs are not explicitly described in the first loan; 
in the second they refer to the numbex of lines and trans- 
formers, substations, wiring built and installed, training 
and technical assistance and an evaluation system. In fact, 
these are more aptly described as functions to be performed 
in the contract and the output becomes the amount of elec- 
tricity provided. Using this latter definition, the amount 
of electricity projected for year 12, and the number and 
kinds of users are indicated for both loans in the following 
table : 

Total KWH 
Locale Type of Use (billions) Number of Users 

Las Verapaces General 
Industrial 
Public 
Lighting 
Farms 
Other 

Huehuetenango- 
Quiche General 

Industrial 
Public 
Lighting 
Farms 
Other 
General 
Industrial 
Public 
Lighting 
Farms 
Others 

San Marcos 

About 70,000 consumers are to be reached in the second 
loan by 1982. The distribution of users between residential 
and commercial is 95 percent and 5 percent respectively and 
this proportion holds constant over the life of the project. 



Of the 66,500 res ident ia l  users, 51000 residences a re  work 
places f o r  ar t i sans .  About 37,000 of the projected new 
users currently l i v e  i n  towns already e l ec t r i f i ed  but they 
are supposedly not receiving e l e c t r i c i t y  because of ins ta l -  
l a t i on  costs.  .About 33,000 users l i v e  i n  areas not  ye t  
e lec t r i f i ed .  Of the 33,000 new connections 6,000 w i l l  be i n  
towns of fewer than 500 inhabitants. Also, i n  the ea r ly  
years of the project  it is expected t h a t  previously e l ec t r i -  
f i ed  towns w i l l  receive the bulk of project  investment while 
l a t e r  there w i l l  be s i x  connections i n  every newly e l ec t r i -  
f i ed  town t o  every four connections i n  previously e l ec t r i -  
f i ed  towns. The intended users a re  t o  be low income fami- 
l i e s  l iv ing  i n  project  areas. 

Project Analysis 

The 1964 NRECA Phase I reporf c i t ed  above is the f i r s t  
known e f f o r t  t o  plan systematically for  ru ra l  e l ec t r i f i ca -  
t i on  development i n  Guatemala. With respect t o  the  coop- 
era t ive  mode of  ru ra l  e lec t r i f i ca t ion ,  however, the  assess- 
ment of the  NRECA was mixed. On the one hand, low farm 
income, the  unavailabili ty.  of low-cost wholesale power, and 
rura l  i l l i t e r a c y  were determined t o  be major deterrents  t o  
the immediate establishment of rura l  e l e c t r i c  cooperatives. 
On the other hand, the government's a t t i t ude  towards coop- 
erat ives judged t o  be favorable. Principal actions recom- 
mended i n  t h i s  report  were: 

1. That i n  1966 (two years l a t e r )  further  check 
be made t o  determine the proper time f o r  
carrying out Phases I1 and I I I of the NRECA/ 
A I D  program i n  an area known as La Maquina. 



That improved service from exis t ing municipal 
power generating and dis t r ibut ion systems be 
secured through the assignment of a properly 
educated and experienced Peace Corps man t o  
t r a i n  power plant  persoqnel i n  e f f i c i en t  
operation of t h e i r  systems: Such improve- 
ments could be secured i n  this manner "almost 
immediately. I@ 

3.  That AID provide f inancial  and technical 
assistance t o  the vi l lage  of Jacaltenango i n  
Huehuetenango where the people were '@inspired 
and determined t o  develop an e l e c t r i c  co- 
operative despite many problems. 

Mr. Searls describes INDE as an agency responsible fo r  
the promotion, unification and, t o  a great  extent,  the 
control of the power industry i n  Guatemala. A s  such, it was 
permitted t o  generate, transmit and d i s t r ibu te ,  as  well as 
buy and sell e l e c t r i c  energy. 

A t  the  time, INDE was proceeding a t  a rapid pace with 
studies aimed a t  developing the  hydroelectric generation 
potentials  of the  country. M r .  Searls concludes tha t :  

I f  adequate financing can be arranged, 
INDE should go f a r  i n  bringing e l e c t r i c  
power a t  reasonable ra tes  t o  the v i l -  
lages, town and c i t i e s  of Guatemala. 
This w i l l  be the agency t h a t  ru ra l  
e l e c t r i c  cooperatiyes must look t o  fo r  
t h e i r  power supply. 

This scenario was conditioned on the development of 
low-cost hydropower, however, which was then unavailable. 
In 1964 M r .  Searls considered t h a t  the high cost  of fue l  
made large-scale thermal generation prohibitive. Such 

1. Searls,  p. 7. 



generation was not considered to offer any cost advantage 
over the existing small diesel or hydro plants operating, 
albeit erratically, in some of the small towns, villages, 
and farms. .c. 

Prospects for cooperative development in Guatemala 
appeared dim. Mr. Searls cites the following reasons for 
the lack of understanding of cooperative principles in that 
country, and the poor progress of the few which had been 
established. 

1. Recent political events creating 
misunderstanding and distrust of 
organizations called cooperatives. 

2. High percentage of illiteracy. 

3. Communal nature of groups and 
tendency not to participate in 
community activities and associa- 
tions. 

4 .  Feeling of distrust of other people 
because of previous exploitation by 
others. 

5. Lack of imagination for a better 
tomorrow. 

6. Lack of c ~ e t e n t  management and 
leadership. 

An interesting result, which must be attributed at 
least in part to this forthright NRECA assessment, is that 
neither of the two AID rural electrification loans in 
Guatemala (1971 and 1978) has involved rural electrification 

1. Searls, p. 15. 



cooperatives. This is a unique case among other AID loans 
we have reviewed which have all included some cooperatives 
among the sub-borrowers charged with implementation &d 
subsequent operation of AID-fiananced .distribution systems. 
In Guatemala, in both cases, INDE assumed responsibility for 
all aspects of design, construction, and operation of these 
systems, including the system planned under the first loan 
to provide service to Jacaltenango and 36 other towns in the 
Department of Huehuetenango. Most of the power distributed 
by the systems financed under both loans was expected to be 

1 used for household illumination, although it was 
that this power would be used, in small amounts, for house- 
hold, farm, artisanry and commercial productive purposes. 
The Project Paper supporting the second loan is explicit in 
stating that about 95 percent of the expected 70,000 new 
connections in 1982 would be residential. Approximately 80 
percent of these consumers were estimated to have annual 
family incomes below $400 in 1969 dollars. Residential 
sales in dollar terms were projected to comprise about a 
constant 86 percent of total sales through the first ten - 
years of the project, increasing slightly thereafter. 2 

The CAP for the first loan specifies that construction 
among the three systems proposed would include 398 km of 
transmission lines, and 1,333 kms of distribution lines 
serving 67 towns as well as intermediary farms and vil- 
lages. It would appear, from brief reference made to this 
project in the Project Paper for the second loan, that 
construction targets were not met. That document states 

1. See CAP, p. 22 and p. 5 .  
2. PP, Annex K, exhibit 4. 
3. CAP, pp. 11-12. 



t h a t  under the f i r s t  loan, INDE constructed 479.4 Eons of 
transmission l i ne s  and only 495 kms of d i s t r ibu t ion  l i ne s  
serving 34 highland communities. This construction be&- 
f i t e d  approximately 35,000 customersf-but it is  d i f f i c u l t  t o  
t e l l  how many customers would have been reached i f  the f u l l  
system had been constructed. 

I t  was learned t h a t  an evaluation of the  f i r s t  loan had 
been planned fo r  ea r ly  1977. We were not able t o  locate  
t h i s  evaluation, however, nor were we even able t o  es tabl ish  
whether or not it had been conducted. No reference t o  it is  
contained i n  the  Project  Paper fo r  the  second loan, submit- 
ted  i n  l a t e  May of 1978. Reference is made t o  t h i s  evalua- 
t ion  i n  a Project  Appraisal Report dated January 28, 1977, 
which i t s e l f  contains l i t t l e  information beyond construction 
data reported above. 

We were, however, able t o  obtain a copy of the 1974 
audi t  repor t  of the f i r s t  loan. According t o  the  report ,  as 
of March 31, 1974, $2.5 million (56 percent) had been com- 
mitted i n  foreign currency and $2.0 million (80 percent) i n  
local  currency. I t  a lso expressed sa t i s fac t ion  with the 
progress of the  program. I t  indicated t h a t  the  69KV trans- 
mission l i n e  from Guatemala t o  Huehuetanango and the  l i n e  
from Guatemala t o  Sanarate were almost completed, leaving 
only 70 km of transmission l i n e  from Sanarate t o  San Tulian 
t o  be completed. -Progress i n  other areas of the  program was 
a lso  reported t o  be sa t i s fac tory .  Nevertheless, several  
recommendations were made t o  enhance the effectiveness of 

1. Project  Paper, p. 36. 



project implementation. They can be listed as follows: 

1. The Mission should require INDE to determine 
a realistic 90 day revolving fund requirement 
and the fund should be adjusted accordingly. 

2. The Mission should: 

a. Require INDE to comply with prescribed 
reporting requirements; 

b. Assure that its (Mission) information 
needs are included in INDEfs monthly 
progress reports; 

3. The Mission should require INDE to maintain 
accounting records on a current basis in 
order to properly monitor project activities; 
and 

4.  The Mission should request INDE assurance of 
contractort s compliance with all contractual 
obligations prior to final payments. 

The second Guatemala rural electrification loan is, of 
course, too recent for any performance assessment to have 
been conducted. Certain features of the Project Paper, 
reflecting the quality of preparation as well as design 
implementation and evaluation plans contained in it, are 
worth mentioning. 

The loan is designed to finance the construction of 
subtransmission lines and distribution systems to serve 
37,000 new connections in 333 partially electrified villages 
and 33,000 connections in 309 newly electrified villages. 
This much is to be accomplished by 1982. Thereafter, it is 
projected that INDE will add new connections within the 
project areas at a rate of approximately 6,000 per year. 
Technical assistance , training, maintenance equipment and 



vehicles will also be financed in order in order to streng- 
then INDEfs administrative and outreach capabilities. 

Considerable project-area-specific research appears to 
have been undertaken prior to submission of this Project 
Paper, and considerable baseline data collected. Studies 
include a rate study; the Village Electricity Utilization 
Study conducted by POYNOR International; a study of current 
irrigation usage of rural electrification; a study of the 
uses of electricity in small scale rural enterprises; an 
econometric analysis conducted by INDE on the determinants 
of rural electric consumption; an anthropological study of 
target sub-groups; review of an IBRD assessment of INDE 
performance; a survey of 378 households in 22 project area 
villages (defining socioeconomic characteristics of users 
and non-users); as well as what appears to be a rather 

. conscientous financial and economic cost-benefit analysis of 
the project. 

For example, Table 2 shows the weighted average annual 
income and the monthly cost of electricity of the low income 
user group as well as the weighted average annual income and 
monthly costs of fuel for lighting and batteries for radio 
of the non-user (target) group. As the table indicates, 
average income is higher for the user group than the target 
group; and users also commit a larger portion of their 
incomes to energy. However, it should be realized that the 
higher level of income of the user group is not necessarily 
the result of the availability of electricity supply. The 
table illustrates, to a certain extent, the strong demand 
for electricity. 



It is estimated that the average monthly cost of elec- 

tricity for the target group could range from $2.29 to $2.79 

for the first four years and from $1.85 to $2.35 after four 

years when the housewiring charge is.dropped.' According to 

the AID survey, families that do not have electricity ex- 

pressed a strong desire for it and indicated that they 

could afford to pay an average of $2.00 per month for the 

service. It is clear that cost of energy will be somewhat 

higher for the target group when electricity becomes avail- 

able. 

Table 2 
~6mparison of Income, Electricity and Fuel 

Costs, by Users and Non-users 

Weighted average annual 406.06 343.35 
income 

Weighted average cost of 3.48 
electricity-monthly 

N/A 

Weighted average cost of N/A 
fuel for lighting and 
battery for radio-monthly 

NA - Not applicable 
a. Low income users. 

Source: Computed from USAID/Guatemala, Interim Report For 
Rural Electrification 11, June 1977, Annex 11, p. 10. 

Economic internal rates of return developed in the 

cost-benefit analysis are presented below, with and without 

consumer surplus benefit estimates, and with and without 

inclusion of generation investment costs. (This is presum- 

ably incremental and project-related generation investment.) 



It is interesting to note the considerable impact of 
inclusion of project-related generation investment on rate- 
of-return estimates, particularly considering the predomi- 
nately large-scale hydroelectric nature of this investment 
in Guatemala, and how this observation may relate to the 
analysis and interpretation of rates of return on small- 
scale autogeneration pro j ects . 

The project paper is particularly thorough . in its 
presentation of information which relates the rural elec- 
trification project to other GOG, AID and other-donor pro- 
grams in the proposed project aeas. In fact, it states : 

The justification for the program essen- 
tially lies in providing a very basic 
element of rural infrastructure at a 
favorable cost which will complement and 
reinforce many developmental forts 
directed toward the target group. 

Also, 

USAID is not asserting that lack of 
electric power in rural areas is a major 
constraint at this time to increasing 
incomes (although levels of2 well-being 
would certainly be improved). 

Among the complementary programs and activities men- 
tioned are agricultural diversification; irrigation; small 
farm animal production; produce storage and processing; 
employment creation through support of artisan, agro-indus- 
trial, and other rural enterprises; water systems develop- 
ment; and other-donor generation and transmission projects. 

1. PP, p. 29. 
2. Ibid. 



Planning for evaluation of the project indicates that 
two distinct approaches will be followed. 

Yearly progress evaluation will.+e conducted as a basis 
for discussing: 

Targets for output achievement vs. 
actual performance, timeliness of AID 
and GOG inputs; INDE contracting proce- 
dures and AID approval processes; and, 
any implementation problems that are 
affecting output achievement. In the 
later years of the project, these annual 
evaluations will monitor improvement in 
1NDEfs institutional capability to 
continue to extend electrical service to 
rural areas as well as 9 completion of 
physical project outputs. 

An impact evaluation, to be conducted upon project 
completion in 1982-83, will focus on documenting and ana- 
lyzing the rate of adoption of electricity for productive 
purposes by low income rural residents and on assessing the 
direct impact on their productivity. 

The data collection process will be designed to fit 
into INDEfs normal operations to the maximum degree possible 
in order to minimize data collection costs. Baseline data 
will be collected on variables such as income, present 
productive activities (farming, cottage industries, service 
sector occupations), production volume and processes, and 
intention to adopt electricity in production processes. 

1. See If Impact Evaluation Plan, If PP, p. 139. 



The evaluation design w i l l  match these users against  
families t h a t  do not des i re  e l e c t r i c i t y  and those who l i v e  
i n  v i l l ages  t h a t  w i l l  no t  be e l ec t r i f i ed  under the program 
for  control  purposes. Comparisons w i l l  a l so  be made with 
families who were INDE customers before the  projec t  began. 

The Project  Paper fo r  the  most recent r u r a l  
e l e c t r i f i c a t i o n  loan i n  Guatemala has qu i t e  
properly emphasized the  potent ia l ly  important 
complementarities which e x i s t  between r u r a l  
e l e c t r i f i c a t i o n  and other sector/regional 
programs and developments. The impact of 
r u r a l  e l e c t r i f i c a t i o n  cannot, therefore,  be 
properly assessed unless the  progress and 
impacts of these complementary program and 
developments i n  projec t  areas a re  su i tably  
control led for .  This is  t r ue  even when 
impact assessment is  l imited,  we think qu i te  
reasonably and t o  good purpose i n  t h i s  case,  
t o  assessing the  impact of e l e c t r i f i c a t i o n  on 
the  productivity of low income r u r a l  r e s i -  
dents. 

I t  is strongly recommended t h a t  evaluation 
plans fo r  t h i s  pro jec t  be coordinated with 
evaluation and data col lec t ion  plans r e l a t i ng  
t o  other sectoral /  regional programs which 
w i l l  a f f ec t  the ru ra l  e l ec t r i f i c a t i on  t a rge t  
group. This need not  place undue addit ional  
burdens on INDEts data  col lec t ion  capabi l i ty ,  
as t h e i r  pr incipal  additional requirement 
would be t o  ident i fy  and dist inguish those 
ru r a l  e l ec t r i f i c a t i on  benef ic iar ies  who are  
a lso  the  beneficiar ies  of other  spec i f i c  
programs from those who are  not. Data r e l a t -  
ing t o  these other programs would presumably 
be col lected independently. U S A I D 1 s  function 
would then be t o  coordinate these various 



data col lec t ion  a c t i v i t i e s  and ensure t h e i r  
timely ava i l ab i l i t y  t o  the  r u r a l  e l e c t r i f i c a -  
t i on  impact evaluation team. 

I t  is  a lso  s'trongly recopended t h a t  data 
r e l a t i n g  t o  the  impact of ' e l e c t r i f i c a t i o n  on 
the ava i l ab i l i t v  and u t i l i z a t i o n  of ~ u b l i c  
services by the  t a r g e t  population be ro i t ine-  
l y  assembled. Pr inc ipa l ly  we a r e  re fe r r ing  
t o  the  development and acce s s ib i l i t y  of 
potable water systems; systems fo r  t he  s tor -  
age, processing, and d i s t r ibu t ion  of perish- 
able  foods; preventive and curat ive heal th 
maintenance f a c i l i t i e s ;  formal, informal and 
vocational education establishments; and the  
corresponding heal th and education re la ted  
indicators  among the  t a r g e t  population. 

The potent ia l  magnitude and more general 
ava i l ab i l i t y  of these kinds of i nd i r ec t  
benef ic ia l  impacts of r u r a l  e l e c t r i f i c a t i o n  
on AID t a rge t  populations would appear t o  
f u l l y  j u s t i f y  minor addi t ional  -resource 
a l loca t ions  and expenditures of e f f o r t  which - 
may be required. 



AID RURAL ELECTRIFICATION PROJECTS IN NICARAGUA 

AID has funded three rural electrification loans in 
Nicaragua which total $14.9 million, or 8.6 percent of the 
$172.3 million AID loaned Nicaragua between 1962-77 under 
the Foreign Assistance Act. The first loan, granted in 1964 
for $400,000, provided for constructing and equipping a 
rural electric cooperative in Tisma, Nicaragua (Cooperative 
A). The second loan, in 1968, valued at $10.2 million, 
covered the cost of organizing and constructing required 
facilities for three additional rural electric cooperatives 
(Cooperative B, C, D). The third loan, signed in 1971 for 
$4.3 million, provided funds covering the cost of organizing 
and constructing facilities for a fifth cooperative (Coop- 
erative E), plus as much as $1 million for financing the 
foreign cost of material and equipment for the four older 
cooperatives so they might extend their distribution facili- 
ties, expand power sales, and increase the number of custo- 
mers served. 

Documents Assembled 

The following documents were collected to form the 
basis of the case study analysis of the AID rural electri- 
fication efforts in Nicaragua: 

Pre-project Need Assessment Sources 

1. Tour of Duty report by Earl Smith Central engineering 
on Rural Electrification in files of Fred Lowell 
Nicaragua, May 1962 



Pre-project Need Assessment 

2. Profile of 3 Cooperative Areas 
before AID project implemented by 
James Ross - Book in 1972 and 
Report in 1966 

3. Memorandum on Rural Electric 
Cooperative activities in 
Nicaragua, July 1962 

Project Design and Feasibility 

4. Engineering h Feasibility Report 
by William Mast for NRECA (first 
Cooperative) 

Engineering and Economic 
Feasibility Study by ENALUF of 
Madriz-Nueva Segovia and Esteli 
areas, March 1971 (fifth 
Cooperative ) 

6. CAP, Nicaragua Rural Electric 
Cooperatives 11, June 1968 

7. CAP, Nicaragua Rural Electri- 
fication 111, June 1971 

Project Implementation Phases 

8. Evaluation of Performance of 
NRECA by Development ~lternatives, 
Inc., with section on Nicaragua, 
January 1977 

9. Project Paper for Proposed 
Project on Rural Electric 
Cooperatives Management, 
August 1976 

Project Implementation Phases 

10. AID Audit Reports, March 1972 
and April 1, 1975 

11. Gordon Roth Review of Agricultural 
Cooperatives, 1971 

Central engineering 
files of Fred Lowell 

Central engineering 
files of Fred Lowell 

Sources - - - . .  

Central engineering 
files of Fred Lowell 

Central engineering 
files of Fred Lowell 

Central engineering 
files of Fred Lowell 

Central engineering 
files of Fred Lowell 
and AID Reference 
Center 

Sources 

DAI and DIS 

Central engineering 
files of Fred Lowell 

Sources 

AID Auditor General 
Office 

NRECA 



Other evaluative documents were i den t i f i ed  i n  the  1976 

projec t  paper, but  could not  be obtained. Supposedly, there 
have been evaluations of the  second and t h i r d  loans ,  two 

reports  by U.S. cooperative spec i a l i s t s ,  an NRECA management 
consultant repor t ,  and a r a t e  and reevaluation study. These 
should have g rea t ly  increased the  information base f o r  t h i s  
study. 

P ro f i l e  of A I D  Rural E l ec t r i f i c a t i on  
Projects  i n  Nicaragua 

In the  absence of the  CAP fo r  the  f i r s t  loan, it ap- 
pears t h a t  the  purpose of t h i s  loan, according t o  the  CAP 
f o r  the  second loan, was t o  construct  and equip a ru r a l  

e l e c t r i c  d i s t r ibu t ion  cooperative i n  Tisma, Nicaragua. The 

purpose statements f o r  the  second loan were " to  improve the  

welfare and standard of l i v i n g .  of a l a rge  proportion of 

Nicaragua ru r a l  population and t o  provide an important 
input ,  e l e c t r i c a l  power, f o r  expanded agr icu l tu ra l  produc- 

t ion .  111 The purpose of the t h i r d  loan was Itto continue 

e f f o r t s  t o  e l e c t r i f y  r u r a l  ~ i c a r a ~ u a l l ~  and Itto provide 

e l e c t r i c i t y  t o  a r u r a l  area i n  t he  North Central p a r t  of 
Nicaragua. w3 

The purpose statement f o r  the  f i r s t  loan implies t h a t  

completion of the  construction program is  su f f i c i en t  f o r  

determining projec t  success. This emphasis is  i n  keying 

1. CAP, 1968, page ii. 
2 .  CAP, 1971, page ii. 
3 .  CAP, 1971, page 10. 



with the primacy of engineering factors among evaluators 
within AID at that time. No mention was made of intended 
impacts which would serve as a basis for future evaluations. 
This particularly complicates evaluations using goal at- 
tainment approaches. 

The purpose statement for the third loan is the only 
statement among all projects which indicates that electric 
power is but one input required to affect various purposes 
or impacts (i.e., expanded agricultural production, increas- 
ed incomes, etc) . 

Project Structure 

The structure of the projects is virtually the same for 
all three loans. The Empresa Nacional de Luz y Fuerza 
(ENALUF), the implementing agency, is a public.power company 
solely owned by the Government of Nicaragua. ENALUF on- 
lends to sub-borrowers, which in the first loan was the 
Tisma cooperative;' in the second, three more cooperatives; 
and in the third loan, a fifth new cooperative plus some 
lesser funds for the first four. The cooperatives then 
signed contracts with ENALUF for the necessary engineering 
services. (The cooperatives would also contract with pri- 
vate firms for the construction, but ENALUF would supervise 
and inspect the work. ) ENALUF was also responsible for 
implementing the Government of Nicaragua portions of the 
project. Implementation within ENALUF was to be provided by 
a rural electric department founded as part of the second 
loan. The CAPS do not provide much descriptive information 

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

1. Originally, the implementing agent in the first loan 
was l'Commission, but ENALUF ultimately assumed the respon- 
sibilities. 



on the cooperatives, except that when construction was 

completed the cooperatives would own the distribution and 

transmission facilities. In addition to supplying electri- 

city, cooperative staff, assisted by ENALUF, would also 

educate members in the use of electricity for both consump- 

tion and production uses. The cooperatives were also expect- 

ed to serve as catalysts for other development programs. 

Outputs, Users and Uses 

By loan the project output, users and -uses for the 

tenth year are summarized in the following table: 

Output Types of Number of 
KWH Uses Users 

Rural Electrification Loan I 
Cooperative A 

1,220,400 Not Known Not Known 

Rural Electrification Loan I I 
Cooperative B 

11,269,922 
656,407 

10,756,520 
307,203 
676,692 

12,323,132 

Cooperative C 

8,095,460 
1,329,630 
5,461,920 
673,970 
670,554 

10,825,000 

~esidential 13,310 
Commerci a1 122 
Industrial 76 
Government 32 
Pumping 17 
Irrigation 75 

Residential 8,278 
Commerci a1 8 3 
Industrial 5 2 
Government 85 
Pumping 17 
Irrigation 47 



Cooperative D 

25,272,636 Residential 16,000 
534,750 Commercial 71 

3,024,170 Industrial 66 
241,725 Government 27 
434,500 Pumping 2 2 

9,993,528 Irrigation 91 

Rural Electrification Loan I11 

Cooperative E 
22,581,501 Residential 18,657 

673,320 Commercial 124 
6,450,500 Industrial 97 
591,600 Government 5 1 

1,440,000- Pumping 24 
4,748,739 Irrigation 47 

Neither CAP specifies the users further, either rural 
versus urban, or by income class. However, the rural urban 
breakdown of the project area population was provided. 

Pre-projected Needed Assessment 

No formal survey was undertaken in proposed rural 
electric cooperative areas to determine the extent to which 
a need existed. Even more seriously, there appears to have 
been no independent objective assessment of the existing 
situation, analysis of an alternative energy power develop- 
ment source, opportunity cost of rural electric investments 
or alternative project designs. Smith's visit to Nicaragua 
in 1961 might have included discussions of such issues, but 
his report provides very little insight into any such analy- 
sis. Rather, he basically assumes that there is a need for 
electricity in the homes, on farms, etc. and that '#current 
power supply was ample for needs. w1 He raised the issue 

1. Smith, Earl, IvRural Electrification in Nicaragua Tour 
of Duty Report, "May 1968, p. 6. 



about pr iva te  company service but  he never analyzed the 
service i t s e l f .  Smith found support fo r  h i s  ideas among 
ENALUF employees and agr icul tura l  extension agents but  he 
did not provide any c lea r  indicat ion of other  loca l  support. 
H e  was, however, able t o  hold meetings with some loca l  
leaders .  In a t ab l e  a t  the end of h i s  report ,  Smith indi-  
ca tes  there  were 783 applicants fo r  cooperative membership 
i n  Zone A and none i n  Zone B. 

Most of the  information was presented descript ively 
ra the r  than analyt ica l ly  so t h a t  no def in i t ive  answer re- 
garding the  extent  of need was provided. Instead a b r ie f  
p r o f i l e  of the communities i n  terms of current  and projected 
population, agr icul tura l  a c t i v i t i e s ,  supporting inf ras t ruc-  
tu re  and possible uses of e l e c t r i c i t y  was given. 

The only statement d i r ec t l y  focused on projec t  need i n  
any of the pre-project documents was i n  the  CAP fo r  r u r a l  

' e l e c t r i f i c a t i o n  loan I 11. IfUSAID determined Rural E l e c t r i -  

f i ca t ion  I11 was j u s t i f i ed  because of need fo r  electric 
power i n  ru ra l  Nicaragua and reported favorable achievements 
of 4 exis t ing  cooperatives. #l1 No supporting information is  
provided t o  indica te  how the need fo r  e l e c t r i c  power -- 
par t i cu la r ly  a s  opposed t o  other energy sources -- was 
establ ished and what the Iffavorable achievements" of the  
previous cooperatives were. 

The Set t ing for  Nicaragua Cooperatives 

The discussion of the s e t t i n g  of cooperatives was 
s imi lar  i n  each of the  CAPS.^ The area covered, including 

1. Because w e  did not have CAP fo r  f i r s t  loan, informa- 
t ion  was obtained from Ross1 (1966)  study fo r  cooperative A 
i n  Tisma. 

2 .  Because w e  do not have the f i r s t  loan ' s  CAP, informa- 
- - 

t ion  was obtained from Rossf study (1966 )  fo r  cooperative A 
i n  Tisma. 



population decomposed i n t o  r u r a l  and urban; number of 
houses, l is t  of ag r icu l tu ra l  and i ndus t r i a l  a c t i v i t i e s  and 
value of outputs; p r o f i l e  of loca l  and physical inf ras t ruc-  
t u r e  -- schools, roads, hea l th  centers ,  communications 
f a c i l i t i e s  and water and sewerage f a c i l i t i e s  -- was a l l  
discussed. Cursory information on avai lable  e l e c t r i c i t y  was 
a l so  provided. For summary purposes, r u r a l  population 
accounted f o r  70-80 percent of p ro jec t  area; agr icul ture  was 
the  pr inc ipa l  economic a c t i v i t y  i n  a l l  areas,  but  i r r i g a t i o n  
was more important i n  cooperative B, C and D areas.  There 
were many schools, mostly n r a l ,  and a few heal th centers;  
roads were i n  good condition. Most i ndus t r i a l  a c t i v i t i e s  
were small; and farms were primarily owner-operated. P r io r  
t o  cooperative power, ENALUF provided avai lable  e l e c t r i c i t y  
t o  towns, though systems needed repa i r ,  and service was 
poor, No estimate of the  extent  of autogeneration systems 
was provided, nor were the  r e l a t i v e  cos ts  of cen t ra l  s t a t i o n  
e l e c t r i c i t y  versus autogenerated e l e c t r i c i t y  assessed, 
especia l ly  i n  r u r a l  areas.  

Projec t  Design and Feas ib i l i t y  

The engineering and economic f e a s i b i l i t y  s tudies  f o r  
two of the  cooperatives and the  CAPS served as  a ba s i s  f o r  
discussion i n  t h i s  sect ion.  There is  a de f i n i t e  omission of 
any consideration of a l t e rna te  engineering designs, capacity 
s i z e s  and s t ruc tu res .  The designs i n  each instance were 
based on standards followed by REA and no modification 
appears t o  have been made t o  the loca l  context. This is a 
common f a i l u r e  among a l l  types of p ro jec t  s tudies  s t a r t e d  
during the  1960s .  



Economic feasibility seems to be defined primarily in 
terms of projected financial viability of projects. Cash 
flow and income balance sheets were thus derived for each 
cooperative and the implementing agency, ENALUF. No bene- 
fit/cost analysis was undertaken. The projected sales for 
electricity were indicated in terms of the number of poten- 
tial consumers alone and their ability to .pay -- income -- 
and relative price parameters were ignored. Social benefits 
and costs were not analyzed, but some of the intended social 
benefits were mentioned. 

For the third loan, no analysis was made of the finan- 
cial viability of the previous cooperatives which could have 
provided insight into avoidable problems. 

Evaluation - Baseline Data 

In order to evaluate a project, baseline data on set- 
ting, project design and expected results are needed, as 
well as an appropriately accountable record of what actually 
occurred. James Ross provides some baseline data on the 
Tisma community. While much of the material is very in- 
formative, his sample is far too small and therefore possi- 
bly unrepresentative. He surveyed ten persons to gain a 
sense of their intended uses of electricity -- independent 
of income constraints -- and then projected costs and income 
changes as a result of these intended uses. Although the 
purpose of the newly formed cooperative was to acquire, 
distribute and supply electric power to members for agricul- 
tural and industrial use, most interviewees stressed resi- 
dential, non-productive uses among their first applications 
of electric power. This inconsistency, however, may be a 
function of residential bias in the questionnaire. More 

than half of the persons interviewed already had electric - 
power from small generators. 



Pro jec t  Implementation - - - -. - . . - 

Two audi t  r epor t s ,  one v i r t u a l l y  use less  because the re  
was l i t t l e  o r  no information on the  p ro jec t s ;  a sec t ion  on 
Nicaragua i n  the 1977 DAI repor t  on NRECA a p r o j e c t  paper 
f o r  a 1976 loan proposed, bu t  never funded; p ro jec t  and the  
CAPS f o r  the  second and t h i r d  loans serve as  the  bas is  f o r  
examining the  p ro jec t  execution phase. A s  such, no formal 
program evaluation o r  impact assessment was avai lab le ,  
although the first loan i n  Nicaragua was t h e  f i r s t  r u r a l  
e l e c t r i f i c a t i o n  loan AID ever funded. I t  was noted i n  two 
documents t h a t  a program evaluation had been undertaken i n  
1975, but  no copies could be obtained. The documents o f f e r  
r e l a t i v e l y  l i t t l e  i n s i g h t  i n t o  the  pol icy and p o l i t i c a l  
i s sues ,  but  the re  i s  b e t t e r  coverage of the operations and 
management i ssues  and some of the  impacts. 

I Policy Issues 

I The p r inc ipa l  pol icy i s sue  examined i n  t h e  documents 
was the  extent  t o  which r a t e  po l i c i e s  and purposes of ENALUF 
conf l ic ted  with the  f inancia l  v i a b i l i t y  of the  cooperatives. 

I The r a t e  s t r u c t u r e  i n  Nicaragua -- determined by ENALUF -- 
was designed t o  increase ag r i cu l tu ra l  production by provid- 
ing incent ives  f o r  i r r i g a t i n g  pasture and farmland, water 
pumping i n  towns, v i l l a g e s  and r u r a l  indus t r i e s  through 

1 lower r a t e s  f o r  e l e c t r i c i t y  use. However, t h e  design of the  

1 cooperatives,  with predominately r e s i d e n t i a l  usage, implied 

1 t h a t  i n  those cooperative areas  where i r r i g a t i o n  e l e c t r i c i t y  

I usage was being maximized, r e s i d e n t i a l  consumers might be 
I subsidizing t h e  productive consumers, if revenues from dis -  

t r i b u t i o n  t o  each group were not  commensurate with d i s t r ibu-  
t i o n  cos ts  t o  each group. Actual r e s i d e n t i a l  usage, which 



was less than projected, would threaten the financial niabi- 
lity of the cooperatives. Both the DAI evaluation report 
and the 1976 project paper document this problem, particu- 
larly for cooperatives B, C, and Dl which had the largest 
irrigation usage. The cooperatives, in an effort to esta- 
blish a healthy financial position, redirected their efforts 
to high-density consumer centers, and the rural intent of 
the projects became threatened. Some argue that the princi- 
pal problem was management, but DAI rules this out without 
further analysis. 

The DAI evaluation questioned the extent of local sup- 
port and attributed lack of involvement in the cooperatives 
by the local population to the education and sales promotion 
sections of the cooperatives. Local participation may also 
be constrained by incomes, but DAI did not analyze this 
relationship. 

Operations and Management 

The audit documents focus directly on the scheduling, 
contracting and procurement of materials for the construc- 
tion phases. There were considerable construction delays -- 
a year or more -- for each project attributed to such rea- 
sons as inexperience and administrative weaknesses of imple- 
menting agencies and cooperatives; high electric rates; too 
few consumers identified; and failure of suppliers to de- 
liver materials and equipment on a regular, timely basis. 
Construction in the second and third loans was also adverse- 
ly affected by world inflation, particularly because most 
materials, even poles, were imported. 

The audit reports emphasized the need to improve cost 
and budgeting, and maintenance and repair functions as 
carried out by the cooperatives and ENALUF. 



Outreach and Impacts -. -. - 

Area Coveraqe - ~ . . .~  - 

The DAI evaluation indica tes  t h a t  based on i t s  cursory 
survey of three  cooperative areas,  no more than 1/2  of 
households accessible  t o  cooperative e l e c t r i c i t y  were con- 
nected. There remained large  pa r t s  of the  areas where no 
l i n e s  were d i s t r ibu ted  and people could not  ge t  access. The 
coverage (60  percent of potent ia l  customers but  not  of a l l  
population i n  area)  appears t o  be b e s t  i n  the  cooperative A 

(Tisma) area,  which is  the smallest ,  and l e a s t  i n  coopera- 
t i v e  D (25-33 percent) which has the  l a r g e s t  and l e a s t  dense 
p ro jec t  area. Non-users (accessible  but  not  adopting) gave 
t h e i r  i n a b i l i t y  t o  pay the minimum monthly charge; high 
i n s t a l l a t i o n  and membership fee;  and lack of knowledge about 
how t o  apply as  pr inc ipa l  reasons fo r  non-participation. No 
analysis  of the  r e l a t i ve  cos t  of e l e c t r i c i t y  vis-a-vis other  
energy sources was provided. 

Rural vs. Urban 

No document provides any indicat ion of r u r a l  vs. urban 
breakdown of consumers; nor was such d i s t inc t ion  made i n  
p ro jec t  design documents f o r  projected usage. Therefore, 
r u r a l  i n t e n t  cannot be determined o r  evaluated. 

Income of Users vs. Non-users 

The DAI evaluation suggests t h a t  users  appear t o  be 
more economically advantaged than non-users. Some non-users 
indicated t h a t  they could afford e l e c t r i c i t y  but  many others  
s a id  they could not. DAI estimated the  median income of 
users1  households t o  be $700 per month compared t o  $400 fo r  - 
non-users. No information was provided on economic s t a t u s  



of users prior to the project to indicate the. extea the 
project contributed to higher economic status of users, or 
whether initially users were more economically adv-ggtaqed, 
Even then, it is difficult to separate project contributions 
to income improvement from the effects of other income-rela- 
ted projects in which users may be involved. 

Actual vs. Projected Number of Consumers 

The DAI evaluation provided information on the number 
of consumers by class in December 1975. These can be com- 
pared to the projected numbers of consumers for four of the 
five cooperatives1 although it is not a reliable basis for 
measuring project success in its outreach. The projections 
may, in fact, have been overestimated because of inadequate 
assessment of demand factors in the pre-project planning 
phases. 

In December 1975, irrigation usage was exceeding or 
close to projected usage; government usage was also much 
higher, and residential usage was 21-83 percent of projected 
usage. Small commercial usage had the lowest proportion of 
project usage. These proportions are more favorable than 
percentages indicate because the projections were for 1978 
for cooperatives B, C, and D and 1981 for cooperative E. 
Thus, by 1975 the project outreach was expanding consis- 
tently with project progress. 

Residential vs. Productive Usage 

The projected distribution of users indicated that 
residential use was to be dominant both in terms of number 
of consumers and output. Residential consumers comprised 

- -  

1. Because we did not have CAP for Cooperative A first 
loan, we did not have projected figures available. 



90-95 percent of projected consumers and 70 percent of 
p ro jec t  output. 

Cooperative Members vs. Consumers - - - - . - - -- - - - - - - 

No d i s t i nc t i on  was provided between cooperative members 
and actual  users ,  nor how long members had t o  wait  before 
they got  connected. 

Productive Impacts o r  U s e s  .. --  . - ~.. 

Indus t r ia l  users ,  comprised mostly of grain-drying and 
s torage f a c i l i t i e s  servicing small and medium farmers, used 
e l e c t r i c i t y  fo r  most processes. Drying, which was designed 
t o  run off  d iese l  generators, was an exception. Large 
farmers had t h e i r  own f a c i l i t i e s .  Other pr iva te  i ndus t r i a l  
users -- r i c e  mi l l s ,  cot ton g ins ,  milk-cooling f a c i l i t i e s ,  
and dai ry  operations -- used e l e c t r i c i t y  i n  processing bu t  
a lso  had t h e i r  own source of energy, d iese l  generators f o r  
supplementary and .emergency use. E l ec t r i c i t y  general ly 
appeared t o  complement r a the r  than subs t i t u t e  f o r  other  
energy forms. 

Agricultural  uses were confined t o  the l a rges t ,  most 
capi ta l ized  farms. E l ec t r i c i t y  was used fo r  fencing, m i l -  
kers  and coolers as  well a s  i r r i ga t i on .  No small o r  me- 
dium-sized farms were using e l e c t r i c i t y  fo r  production 
purposes. 

These indus t r ies  were not new t o  the  area,  and no 
evidence was provided t o  determine whether ava i l ab i l i t y  of 
e l e c t r i c i t y  was a  f ac to r  i n  s t a r t i n g  new productive ac t iv i -  
t i e s .  



There were some new indus t r ies  -- a chick hatchery, I 
dai ry  farms, e t c .  -- but  this did not necessari ly  imply t h a t  1 
these enterpr ises  began because of e l e c t r i c i t y .  ~ n d i r e c t  I 
employment generation e f f ec t s  could not be determined-even - -- . 

though some of the  new indus t r ies  had meant new jobs. 
E l ec t r i c i t y  improved productivity i n  milking cows and con- 

sequently there  was l e s s  demand f o r  this kind of Labor. I 
Except f o r  homes s e l l i n g  s o f t  drinks,  there  was no evidence I 
of small sca le  self-employment derived from the  use of 1 
e l e c t r i c a l  equipment ( i . e . ,  sewing machines). 

-- I 
Household Usaqe Impact 

Household usage was confined almost en t i r e l y  t o  

l i g h t s  and small appliances ( e l e c t r i c  i r o n ) .  Some house- 

holds had TV sets and phonographs. The impact of t h i s  usage 
on education, l e i s u r e  time, e t c .  was not assessed. 

Social Impacts 

Social impacts were not assessed except t o  indica te  

t h a t  those which might have accrued were confined t o  l a rge r  
towns where hospi ta ls ,  c l i n i c s  and soc ia l  centers  were 

located. One ru r a l  school had obtained e l e c t r i c i t y ,  but 

could not  afford t o  keep it. 



RURAL ELECTRIFICATION IN THE PHILIPPINES 

I. Evolution of AID Rural Electrification Activities 
In the Philippines -- Preproject Need Assessment 

In April 1964 a survey team from the National Rural 
Electric Cooperative Association (NRECA) visited the Philip- 
pines. This was the first sunrey effort of the NRECA out- 

.I 

side of Latin America. I 

The 1964 NRECA sunrey report -- covering Korea, Thai- 
land, Japan, and Taiwan, as well as the Philippines -- 
described the state of the power industry in the Philippines 
as follows: 

1. Manila was served by the Manila Electric Co. 
(MERALCO) , a private utility possessing, the 
greatest generating capacity of the Philip- 
pines systems. 

2. The National Power Corporation (NPC), a 
public corporation, was engaged in generation 
and transmission on the large islands of 
Luzon and Mindanao. 

3. Approximately 300 small private utilities and 
100 municipal systems existed, some purchas- 
ing power from the NPC, others generating 
their own. These senred the smaller town and 
village centers. No data on their combined 
generating capacity or on their coverage of 
population were presented. 

1. NRECA began providing technical assistance to a rural 
electrical cooperative in Nicaragua in 1965, after surveying 
several Latin American countries where the potential for AID 
assistance in rural electrification seemed to exist. 



NRECA spec i a l i s t s  noted the fragmented and r e l a t i ve ly  
high-cost nature of the  power supply system as  it exis ted  i n  
the ru r a l  areas.  Many ru r a l  systems,had independent d i e se l  - .  
generation capacity and were able t o  provide senr ice  only 
6-12 hours a day. High operating cos ts ,  low r a t e s  of r e tu rn  
and the  i n a b i l i t y  t o  obtain favorable f inancia l  ass is tance  
made it unlikely t h a t  pr iva te  u t i l i t i e s ,  on their own, could 
afford t o  extend much service t o  low densi ty areas.  Repre- 
senta t ives  of the  Philippine E lec t r i c  Plant  Owners Associa- 
t i o n  (PEPOA) m e t  w i t h  the NRECA and thought t h a t  the ru r a l  
areas could be s ewed  be s t  through subsidies  t o  the power 
companies. 

The E l ec t r i f i c a t i on  Administration (EA) had been organ- 
ized i n  1962 t o  administer the Government of Phi l ippinest  
(GOP) power development program. The EA was authorized t o  
administer low i n t e r e s t  loans t o  p r iva te  and municipal 
u t i l i t i e s  t o  encourage t h e i r  extension i n to  ru r a l  areas.  
NRECA noted: " I t  was thought t h a t  these favorable terms 
would encourage e l e c t r i c  p lan t  operators t o  undertake exten- 
s ions of l i n e s  i n  the  poorer r u r a l  areas,  but it has not 
happened.. . So f a r ,  no loan funds have advanced."' 

While the NPC had a lo-year plan of development which 
would include some v i l l ages ,  it was a lso  noted t h a t  Ifnothing 
i n  the plan envisages an area-coverage program. 112 

- - - -  - - 

1. NRECA, Far East Region Rural E lec t r i f i ca t ion  Sunrey, 
June 1964, p. 22. 

2 .  - Ibid., p. 1 9 .  



The NRECA team concluded that reliable low-cost elec- 
trification would be impossible to achieve with this frag- 
mented system. .a- . 

Having learned of plans for a nationwide survey of the 
Philippines electric power system the following year, and of 
USAID1s involvement in that survey, NRECA strongly suggested 
that two rural electrification specialists participate. The 
suggestion apparently met with considerable enthusiasm from - 

USAID and Philippine authorities, and two NRECA specialists 
did participate in the national survey. Their recommenda- 
tions, incorporated the body the power survey 
report, were to have substantial bearing on the initiation 
and development of rural electrification in the Philippines. 

A few passages selected from among the observations and 
recommendations of the Power Survey Team should be suffi- 
cient to give the flavor of the report's conclusions. 

With respect to the existing operations of small pri- 
vate and municipal systems : 

The companies are usually individually 
or family-oriented and interest rates on 
borrowed funds are often equal to the 
allowed rate of return and sometimes 
exceed the actual rate of return being 
earned. Therefore, the principal pro- 
blem of the small independent operations 
lies in the areas of securing capital 
for expansion on terms which can be met 
in the operation of small electric 
utilities. Very few of them are able to 
invest personally or corporately the 
funds required for adequate expansion of 
properties to provide for new business 
and new service areas. 



The repor t  continues : 

... t he  weighted average r a t e  of r e t u r n  
would be 6.8% f o r  some 36. privately-  
owned companies. This i s  below a 12% 
return,  present ly approved by t h e  Public 
Service Commission, which re tu rn  may not  
provide adequate earnings t o  enable the  
group t o  secure c a p i t a l  f o r  expansion 
and extension; 14% o r  more may prove 
necessary. (p. 2.23) 

The cos t  of operating these p lants  is 
high. Because of the  high operating 
cos t  coupled with t h e  small amount of 
e l e c t r i c i t y  used during l i g h t  load 
periods,  the  owners f ind  t h a t  it is  not  
p ro f i t ab le  t o  operate the  p lan t s  during 
these periods and, therefore,  e l e c t r i c  
serv ice  is  of ten  supplied only 1 2  hours 
per day. (p. 2.23) 

A vehicle  t h a t  has been used and proven 
successful i n  other countries is t h e  
r u r a l  e l e c t r i c  cooperative. E i s to r i ca l -  
l y ,  cooperatives i n  t h e  Phi l ippines have 
not  been successful f o r  various reasons. 
We a r e  advised, however, t h a t  i n  recent  
years a t  l e a s t  a few cooperatives have 
been developed which give promise of 
successful operation. ( [ 2 ] ,  p. 505 ) 

After a carefu l  study of the problem and 
a f u l l  evaluation of the  possible  solu- 
t ions ,  t h e  Power Survey Team concluded 
t h a t  the  Government of the  Phi l ippines,  
ac t ing  through the  E l e c t r i f i c a t i o n  
Administration with the  ass is tance  of 
National Economic Council and the  Na- 
t iona l  Power Corporations, should inau- 
gurate a s e r i e s  of p i l o t  cooperative 
pro jec ts  s imi la r  t o  those sponsored 
elsewhere under t h e  NRECA-USAID coopera- 
t i v e  program. The locat ion of these 
pro jec ts  should be chosen i n  areas  where 
the  l ikel ihood of success is  the  great-  
e s t  and a l so  t o  cover a s  g rea t  a va r i e ty  
of ag r i cu l tu ra l  pursui t s  a s  possible .  
(p-  5.05)  



Some difference of opinion within the  Power Survey Team 

may be re f l ec ted  i n  the  phrasing of the  summary recomrnenda- 
t i o n s  which a r e  a t  variance with thg above quotation w i t h -  - .  
respect  t o  an exclusively cooperative'  mode of implementa- 
t ion .  Recommendation No. 15 says t h a t  the study: "Recom- 
mends a long-range program of r u r a l  e l e c t r i f i c a t i o n  develop- 
ment with i n i t i a l  subsidizat ion by providing lowcost c a p i t a l  
t o  r u r a l  cooperatives, ex i s t ing  and fu ture  p r iva te  develop- 
ers and municipal i t ies  f o r  t h i s  purpose. 

The body of the  repor t ,  however, contains the  follow- 
ing  : 

A number of small v i l l a g e  i n s t a l l a t i o n s  
is now under way directed by the  EA. 
The Power Team recommends t h a t  the 
number of these small u n i t s  be l imi ted  
and t h a t  the  avai lab le  resources be 
diverted wherever possible  t o  l a rge r  
un i t s  of long-range program t h a t  pro- 
mises t h e  e s sen t i a l s  of good management 
and operation and opportunity f o r  con- 
t inous service.  (p .  2.21) 

Perhaps t o  re inforce  a pos i t ive  view of cooperatives 
(despi te  t h e i r  admittedly poor t r ack  record i n  the  Phi l ip-  
pines a t  t h a t  time), the study quotes a speech by then 
President Macapagal as follows : 

While the  family-owned and family- 
financed corporations have played a 
prominent r o l e  i n  our pas t  i n d u s t r i a l  
development,, the  requirements of our 
fu ture  growth a re  growing beyond the  
capacity of such family enterpr i ses  t o  
handle. A s  sources of finance, and as  
sources of managership, the  family is  
f a s t  ceasing t o  be a meaningful u n i t .  
(p .  8.35) 



Whatever controversy may have exis ted  regarding coop- 
e ra t ives ,  the  study s t rongly recommended t h a t  the  Phi l ip-  
pines embark on a long-range r u r a l  ebec t r i f i ca t ion  develop- - .  
ment program. A s  s t a t e d  i n  the  summary, the  study: 

Estimates expenditures required f o r  
r u r a l  e l e c t r i f i c a t i o n  i n  ,addition t o  
normal development t o  be 2 242,000,000 
i n  the  ten-year period 1965 t o  1974, 
inclusive,  and ~728,000,000 f o r  1965 t o  
1984. Forty percent of a l l  households 
a r e  estimated t o  be served i n  1984. (p.  
102) .  

The prevai l ing  exchange r a t e  i n  1965 was $4 = 1USS; there- 
fo re ,  these estimates t r a n s l a t e  t o  $182 mi l l ion  1965 US 

do l l a r s  i n  order t o  achieve 40 percent coverage of house- 
holds i n  r u r a l  areas  by 1984. 

The study recommended i n i t i a t i o n  of the  program through 
development of one o r  two p i l o t  pro jec ts  se lec ted  from among 
the  following f i v e  areas: Victorias i n  Negros Occidental, 
Santiago i n  Isabela,  T i w i  i n  Albay, Marinduque Island, o r  
Cabatuan i n  I l o i l o .  This and subsequent development was t o  
be ca r r i ed  out  through "uni t s  of organization ... l a rge  
enough t o  support a good managerial and operating s t a f f ,  and 
generating s t a t i o n s  with la rge  equipment designed f o r  depen- 
dable 24 hour operation.'! (p.  5.05) 

Subsequent t o  loan f e a s i b i l i t y  and engineering s tud ies  
conducted by NRECA i n  1967, two AID-financed p i l o t  pro jec ts  
were se lec ted  and approved i n  l a t e  1968. These were the  
Victor ias  Rural E l e c t r i c  Service Cooperative (VRESCO) and 
the  Misamis Oriental  Rural E l e c t r i c  Service cooperative 



(MORESCO). In support of both projects combined, AID pro- 
vided $3.4 million out of total estimated project costs of 
$4.14 million. VRESCO involved the expansion of generation *- . 
and distribution installations of an existing rural electric 
cooperative while MORESCO involved the distribution only of 
NPC hydropower by a newly formed cooperative. Construction 
financed through these projects was completed by late 1971. 

At about this time, and prior to any formal evaluation 
of either VRESCO or MORESCO, approval was sought for loans 
492-H-027 (Rural Electrification Consulting Services, 
$600,000 ) and 492-H-028 (Rural Electrification, $19.4 mil- 
lion). The purpose of 492-H-028 was to assist the Gov- 
ernment of the Philippines through the National Electrifi- 
cation Administration (NEA, successor agency to the EA) in 
initiating its long-range rural electrification development 
plans. It would finance the foreign exchange costs of 
establishing 36 geographically dispersed rural electric 
cooperatives. In addition, 492-H-027 would finance the 
long-term consulting services of NRECA and Stanley (engi- 
neering) consultants to the NEA. 

In succession, AID approved loans 492-T-034 (Rural 
Electrification I I, 1974) ; 492-T-036 (Rural Electrification 
111, 1974); 492-T-043 (Rural Electrification IV, 1976); and 
492-T-047 (Rural Electrification V, 1977). With 492-T-047 
AID is discontinuing its practice of lending for rural 
electrification in the Philippines because support in this 
area will continue through other donors. 



A detailed examination of the characteristics of these 
loans and projects, their design, implementation and evalua- 
tion as reflected in the available 4documentation, will be - .  
presented in the following sections. To introduce these 
sections, and to complete the summary description of the 
evolution of AID Rural Electrification activities in the 
Philippines, the following background is provided. 

Over a lo-year period (1968-1977) in eight separate 
loans beginning with VRESCO and ending with Rural Electrifi- 
cation V, AID has committed $91.8 million in loan funds for 
rural electrification in the Philippines. These represent 
about 23 percent of total project costs which have been 
estimated at about $387.5 million. The $91.8 million repre- 
sents about 27 percent of all AID economic assistance loans 
to the Philippines -- actually 45 percent excluding Food for 
Peace -- over the entire FAA period from 1962 to 1977. 
Rural electrification is a massive undertaking in the Philip- 
pines and AID has participated on a substantial scale. 

According to a recent AID project paper regarding a 
grant for the establishment of rural electrificatfon train- 
ing centers in the Philippines, 

. . .as of June 1978 there are 106 regis- 
tered cooperatives scattered throughout 
rural Philippines, 84 of which are 
energized, delivering electrical power 
to over 4.5 million rural residents; 
thus, the Philippines has the most 
successful rural electrification co- 
operative program in developing 
nations of the Asian world. 

1. AID Project Paper, Philippines, "Rural Electrification 
Training Centers, It August 1978, page 1. 

- 



Rural e l e c t r i f i c a t i o n  has ce r t a in ly  been a l a rge  and 
comprehensive program. I t  has a lso  been cos t ly .  A carefu l  
review of the exis t ing  documentation,,concerning the program 
can iden t i fy  experiences and help t o  'complete a framework 
whereby the effect iveness i ssue  can eventually be conclu- 
s ive ly  addressed. 

11. Document Sources Assembled and Sources 
o i  these Documents 

A complete bibliography documenting A I D  r u r a l  e l e c t r i -  
f i ca t ion  lending i n  the  Philippines upon which this case 
study analysis i s  based i s  presented below. The bibliogra- 
phy is  presented i n  chronological r a the r  than alphabet ical  
order,  with the  source of individual documents noted i n  the  
right-hand margin. 

Forty repor ts ,  including two surveys, 11 loan f ea s ib i l -  
i t y  and engineering study repor ts ,  13 cap i t a l  assis tance and 
projec t  papers, three  loan agreements, s i x  evaluative stud- 
i e s  and f ive  audi t  reports  were assembled. In addi t ion,  
four items of i n t e r e s t ,  among the  mater ials  contained i n  A I D  

r e t i r e d  f i l e s  #220-189 and #220-169, a re  referenced. 

Collectively these documents provide an adequate bas ic  
record on the evolution and scope of AID Rural E lec t r i f i ca -  
t i on  a c t i v i t i e s  as  well as  sca t te red ,  but  nonetheless valu- 
able,  ins ights  with respect  t o  the processes of p ro jec t  
iden t i f i ca t ion ,  design, implementation and evaluation. 
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111. P r o f i l e  of Aid Projec ts  

A. Goals and Purposes 

Although these loans predate the log ica l  framework, 
f a i r l y  e x p l i c i t  statements analogous t o  goal and purpose 
statements a re  contained i n  the respective Capital  A s s i s -  

tance Papers (CAP). The object ives  f o r  VRESCO are:  

1. To demonstrate the  success of large-scale 
area coverage f o r  the  Phi l ippines,  through an 
e l e c t r i c  power cooperative. 

2 .  To demonstrate the  f inancia l  v i a b i l i t y  of 
large-scale area coverage e l e c t r i f i c a t i o n  
where investment i n  generating capacity must 
be made t o  provide a source of power. 

3 .  To st imulate  the  formation and a c t i v i t i e s  of 
publ ic  and p r iva te  sec to r  i n s t i t u t i o n s  which 
would advance . r u r a l  e l e c t r i f i c a t i o n  i n  t h e  
Philippines through technical ,  managerial, 
organizationall and f inancia l  ass i s tance  t o  
r u r a l  systems. 

The introductory summary shee t  of the  CAP summarizes 
(and changes) these statements as  follows: 

PURPOSE OF THE LOAN: This is  a p i l o t  demonstra- 
t i o n  p ro jec t  t o  i n i t i a t e  a program of r u r a l  elec- 
t r i f i c a t i o n  i n  the  Phi l ippines,  with the  following 
objectives:  

a. To demonstrate the  economic feas i -  
b i l i t y  of r u r a l  e l e c t r i f i c a t i o n ,  



b. To demonstrate the  benef i t s  t o  the  
regional economy from the in t ro-  
duction of e l e c t r i f i c a t i o n  t o  r u r a l  
areas of subs tant ia l  p ~ p u l a t i o n ,  

' - .  

c. To develop public sec tor  support 
f o r  a nationwide Droaram includina 
s a l e  of power.l te;bni;al assistanc; 
and financing . 

Elsewhere, under ''Place of the  Projec t  i n  the  Develop- 
ment Program,jl the  CAP s t a t e s :  "The projec t  is intended t o  
accelerate  economic development, improve the  standard of 
l i v ing  i n  r u r a l  areas of the  Philippines and develop demo- 
c r a t i c  i n s t i t u t i ons .  11 2 

Goals and purposes a re  s t a t ed  i n  iden t i ca l  language i n  
the case of MORESCO (although funded separately both proj- 
e c t s  were developed a t  the same t i m e  and both CAPS bear the  
same da te )  with the  exception of language re fe r r ing  t o  the  
f inancia l  v i a b i l i t y  of pro jec ts  involving investment i n  
generating capacity.  Unlike VRESCO, MORESCO only d i s t r i -  
buted power bought wholesale from the  NPC. The analogous 
statement i n  the case of MORESCO is:  To promote e l e c t r i f i -  
ca t ion  on the Island of Mindanao and u t i l i z a t i o n  of the 
low-cost hydropower source of the  National Power Corporation 
(NPC) a t  Maria Cr is t ina .  3 

Purpose statements a lso  have an inherent promotional 
purpose i n  such language as l1to demonstrate the success of 
large-scale area coverage through a cooperative, and Itto 

1. z. c i t . ,  page 1. 
2. a. z., page 4. 
3 .   capital Assistance Paper, llPhilippines: Misamis 

Oriental  Rural E l ec t r i c  Service Cooperative,ll AID-DLC/P-720, - 

June 14, 1968, page 5. 



develop public sector support for a nationwide program.It 

The major problems with these sQtements for evaluation 
purposes, particularly using logical ' framework, are that 
they suffer from problems of specificity (beneficiaries, 
impacts ) , definition (success, viability), measurability, 
and inconsistency (economic feasibility in the summary vs, 
success in the text; benefits to the regional economy vs. 
financial viability). 

B. Structure of Projects 

In both cases, the rural electric cooperative was the 
vehicle chosen for implementation at the operational level. 

VRESCO had been organized prior to the loan by a group 
of large sugar planters in association with the Victorias 
Milling Co. (WC). At the time of the project planning, the 
cooperative had 156 members, of whom 53 were receiving 
senrice. Although the cooperative had a small independent 
generating capability, it was largely dependent on excess 
power made available from VMC's bagasse-fired steam gene- 
ration facility. Semice was subject to interruption for 
about six weeks of the year when the VMC shut down and 
periodically throughout the year during maintenance opera- 
tions. 

The project would provide VRESCO with increased genera- 
tion capacity and distribution facilities. 

MORESCO, on the other hand, was a newly established 
cooperative which would handle distribution and management 
functions only. Relatively inexpensive hydropower was to be 
purchased from the NPC. 



In the  words of the  CAPs, 

The E l ec t r i f i c a t i on  Administration w i l l  
provide loca l  currency f a d s  fo r  the  
p ro jec t  and the  funds w i l l  be deposited 
with t he  Development Bank of the  Philip- 
pines (DBP). The DBP w i l l  borrow the 
do l l a r s  f o r  the p ro jec t  from AID and 
w i l l  provide both the do l l a r s  and the  
pesos t o  the  cooperative on the  terms 
made avai lable  by EA and AID, plus  a fee  
of 1 1/2 percent on the  do l l a r  loan. 
The fee w i l l  cover the  cos t  of admini- 
s t r a t i o n  and a lso  compensate f o r  the  
r i s k  of loss  i n  the  event of de fau l t  by 
the  cooperative. The National Power 
Corporation w i l l  undertake technical  
supervision of p ro jec t  under an 
agreement with DBP. 

Terns of the  AID loans were 25 years with a 5-year 
grace period on repayment of pr inc ipa l  and with i n t e r e s t  on 
outstanding pr inc ipa l  of 3 1/2 percent per  year. 

EAfs ro l e  was l imited t o  financing the l oca l  currency 
cos t  t h e  pro j e c t  . USAID questioned capab i l i ty  
serve as implementing agent. Differences i n  philosophy 
regarding ru r a l  e l e c t r i f i c a t i o n  a lso  have been 
The CAPs s t a t e :  

Funds avai lable  t o  EA are  inadequate t o  
support a subs tant ia l  nationwide pro- 
gram. The d i rec t ion  of funds has been 
influenced by p o l i t i c a l  judgments and 
emphasis has been placed upon a wide 
d i s t r ibu t ion  of funds t o  induce recogni- 
t i o n  from a la rge  number of people. 
Small generating p lants  have been au- 
thorized, and most lack the  capacity and 
f e a s i b i l i t y  t o  help the economy of the 
ru r a l  areas.  Many projec ts  have never 
been completed. 

f ac to r .  

1. 9. G., page 2 .  



President Marcos recognized the inabi- 
lity of EA to mobilize and support a 
successful nationwide p r o g h  for elec- 
trification ... Therefore, the GOP has 
endorsed a role for EA, limited to 
financing t h ~  local currency cost for 
this project. 

The NRECA/Power Survey - Team recommended that EAts 
small-scale electrification program should be phased out and 
remaining funds channeled to the area-coverage, rural elec- 
tric cooperative development program concept. In 1969, in 
time for the first of the major AID rural electrification 
loans (492-H-028), Republic Act No. 6038 abolished the EA 
and established the National Electrification Administration 
(NEA) to take its place. 

An AIDTO telegram indicates considerable controversy 
over the issue of Development Bank of the Philippines' 
charging a fee on the reloan of AID dollars to the coopera- 
tives. The cable states: 

See no reason why we should support any 
significant spread of these projects. 
We are not bankers seeking GOP guaranty 
for private project; we are assisting 
GOP in support GOP national program. Do 
not understand why there should be more 
than minimal spread to DBP and even 
question reimbursement NPC its admini- 
strative costs if GOP seriously support 
this pro j ect . Basic problem is that- not 
onlv has GOP not ~rovided effective 
institutional channel; but has indicated 
by these actions unwillingness lend 
support these programs. . 
Suggest considering spread one half 
percent if exchange risk passed coopera- 
tive, somewhat higher if exchange risk 
assumed. 
- -- 

1. 2. - cit., page 6. 



The DBP did not assume the risk of exchange rate fluc- 
tuations. It did reduce its fee, however, from the 2 per- 
cent originally requested, to 1 1/2 perdent. 

C. Inputs 

Foreign exchange, local currency ( $2,000,000 and 
$475,000 respectively for VRESCO; $1,100,000 and $569,000 
for MORESCO), technical supervision in the design, construc- 
tion and initial operating phases are the inputs listed in 
the respective CAPS. For this project most material inputs, 
including poles, were to be incorporated. 

VRESCO. The VRESCO cooperative at the time of project 
initiation had 156 members, 53 of whom were receiving ser- 
vice. 

The pilot project was to expand initially the genera- 
ting capacity of the VMC-VRESCO pool and to extend distri- 
bution lines to service 7,000 connections -- 6,350 were to 
be workerst houses on the sugar plantations. These homes 
were projected to consume 158,750 KWH per month during the 
first year of operations while only 260 connections at 
planterst and overseerst dwellings were projected to consume 
nearly as much -- 139,000 KWH/month. Three municipalities 
were to receive power from the cooperative in the amount of 
111,000 KWH/month, while the VMC and two other large con- 
sumers would receive 60,000 KWH/month. A total of 90 con- 
nections at commercial establishments (SO), schools and 
churches (30), and irrigation pumping facilities (10 ) were 
together projected to consume a combined total of 34,250 - -  
KWH/month . 



By year 10, 7,585 worker houses were projected t o  be 

consuming 493,025 KWH/month, while .454 p lanters  and over- 
seers would be consuming more -- 690,340 KWH/month. Com- 

merce, schools,  churches, and i r r i g a t i o n  were t o  be receiv- 

ing 121,350 KWB/month by year 10. 

Agreements were reached' whereby the  p lan te r s  would 

finance housewiring cos t s ,  as  w e l l  as  pay a minimum monthly 

consumption charge t o  the worker of 25.00 ($1.27) monthly. 
Consumption in  excess of 20 KWH/month would be paid by 

workers. 

To quote the  CAP : 

A t  t h e  end of t e n  years of operation t h e  
average worker family w i l l  consume an average 
of 70 KWB (pe r  month) a t  a cos t  of 714.20 
($3.63). T h i s  corresponds t o  a charge of 
9.00 ($2.36) per month t o  t h e  worker (y14.20 
l e s s  8'5 . O O  minimum charge paid by t h e  plant-  
e r ) .  While t h i s  represents  a s i g n i f i c a n t  
c o s t  t o  t h e  worker family, the low c a p i t a l  
goods consumption l eve l  of the worker's mode 
of l i v i n g  should be considered. For example, 
t h e  typ ica l  Nipa hut  which provides s h e l t e r  
f o r  the  worker family had a c a p i t a 4  c o s t  of 
about #800 ( s l i g h t l y  more than $200 ) . 

Elsewhere the  CAP s t a t e s  t h a t  average income of this 

group (sugar cane workers) was ?1,50O/annum ($357) per 

family. 

A decl ining block r a t e  s t ruc tu re  was adopted f o r  r e s i -  

den t i a l ,  commercial, and i r r i g a t i o n  end-use consumption 

1. AID Capi ta l  Assistance Paper, Phil ippines:  Vic tor ias  
Rural E l e c t r i c  Service Cooperative, AID-DCL/P-731, June 14,  
1968, Annex S page 3. 



classes .  ( I r r i ga t i on  usage during off-peak hours was pro- 
vided with a minimum pre fe ren t i a l  r a t e ,  but  would be charged 
commercial r a t e s  i f  conducted a t  other, . times. ) 

The r a t e  s t ruc tu re  adopted is re f l ec ted  i n  Table 1 

below, which projec ts ,  f o r  the  f i r s t  year of operations,  
average e l e c t r i c i t y  cos ts  per KWH by the  several  consumer 
c lasses  t o  be served. I t  w i l l  be noted t h a t  workers1 cos ts  
per  KWH are  approximately double those t o  p lanters  and 
overseers; and reca l led  t h a t  consumption i n  excess of 20 

KWEi/month was t o  be paid by the  workers. 

F la t ,  r a the r  than metered, r a t e s  t o  small r e s i den t i a l  
consumers were re jec ted  on the  grounds of po ten t i a l  p i l -  
f erage . 

The CAP s t a t e s  t h a t  approximately 30 schools and 
churches exis ted i n  the  cooperat ivels  i n i t i a l  serv ice  area; 
the  population numbered approximately 40,000 people. Assum- 
ing t h a t  50 percent of t h i s  population was under 15 years of 
age, and t h a t  ha l f  of these f a c i l i t i e s  were schools, one 
could es tab l i sh  a very rough estimate t h a t  over 1,300 school 
age chi ldren attended each avai lable  school. Other soc i a l  
in f ras t ruc tu re  i n  the  area -- cer ta in ly  housing and probably 
heal th f a c i l i t i e s  -- would appear t o  have been ser ious ly  
de f ic ien t  i n  the  p ro jec t  area.  

Many issues a r e  ra ised  by a review of the  VRESCO pro- 
j e c t  design documentation. These iavolve the  proper assess- 
ment of soc ia l  opportunity cos t s ,  appropriate technology, 
production and income generating po ten t i a l ,  as  well as  the  



Table 1. Average Cost, Consumption and Monthly Charge Projection by User Category 

Class of consumer . . Average cost per. KWH No . . KWII .per. month M9nthl.y.. .cha,r.qc , 

- 
(centavos/cents) (dollars) 

Landowner-Planter 11.2~ (.0286) 

Overseer 14.3~ (.0265) 

Worker 25c (.0638) 

Commercial 20.8~ (.0531) 

Schools and Churches 19.0~ (.0485) 

Irrigation 8c (.0204) 

Large Power 9 . 9 ~  (.0253) 20,000 1,990 (507.65) 

Other Utility 9 . 4 ~  (.0240) 37,000 3,485 (889.03) 

Security Lighting - 24c (0.612) 50 12 (3.06) 



d i s t r i b u t i o n  of both t h a t  po ten t i a l  and d i r e c t  p ro jec t  
benef i t s .  These w i l l  be addressed somewhat more f u l l y  l a t e r  
i n  conjunction w i t h  information available from evaluat ive 
documents. 

For now, a f i n a l  note on VRESCO involves the  language 
of the  CAP i n  the  j u s t i f i c a t i o n  of consumption project ions 
f o r  p lan te r  households. During the  f i r s t  year,  these were 
expected t o  consume 1,100 KWB/month each vs.  25 W m o n t h  
f o r  worker huts.  The CAP s t a t e s :  

The load forecas t  estimate of 1100 KWH per  . 
month f o r  t h i s  c l a s s  of customer was taken 
from ex i s t ing  records of the  Cooperative. 
The Cooperative is now serving 48 haciendas 
and on each hacienda the  owner has h i s  r e s i -  
dence, which is  modern with many conven- 
iences. Upon receiving e l e c t r i c i t y  the  
owners w i l l  i n s t a l l  a va r i e ty  of e l e c t r i c  
appliances. The main house w i l l  be a i r -  
conditioned, e l e c t r i c  ranges i n s t a l l e d ,  water 
pumps, e l e c t r i c  i rons ,  and many other  small 
appliances purchased. I t  is  expected t h a t  
a l l  new customers i n  t h i s  r a t e  c l a s s i f i c a t i o n  
w i l l  ldo as  t h e i r  neighbor -- go a l l  elec- 
t r ic .  

MORESCO. The MORESCO serv ice  area i s  markedly d i f -  
f e r e n t  from VRESCO. According t o  avai lab le  documentation, 
MORESCO was se lec ted  by the  NRECA f e a s i b i l i t y  team f o r  three  
reasons: (1) a v a i l a b i l i t y  of a low c o s t  power source; ( 2 )  

no c o n f l i c t  with ex i s t ing  franchise holders;  and ( 3 )  a 
s izeable  population anxious t o  support the  formation of a 
r u r a l  e l e c t r i c  cooperative. 



The CAP elaborates:  

The MORESCO service area is mostly agricul-  
t u r a l  with average land holdings. of 5 t o  10  
hectare s i ze .  Pr incipal  crops a r e  coconut, 
corn, rice, tobacco, c i t r u s  and pineapple, 
and row crops. Fishing is  a major occupa- 
t ion .  A considerable number of res idents  
work part-time, and some full-t ime, i n  the  
adjacent cities.  Some agri-business develop- 
ment, mostly small operations,  has spread 
from the  c i t i e s  t o  the  area.  Shipping i s  
avai lab le  through barge service from ocean- 
going vesse ls  anchored o f f  shore. Consi- 
derat ion i s  being given t o  establishment of 
one o r  more coconut processing p lan t s  i n  the  
area.  Adequate a l t e rna t ive  vehicle service 
e x i s t s  along the  coas ta l  route throughout the  
service area.  

Family income l eve l s  a re  around $45O/year, 
about average f o r  the  Phi l ippines.  The 
average monthly c o s t  of power per customer 
w i l l  vary from 97.00 ($1.78) i n i t i a l l y  t o  
V13.75 ($3.51) per  month i n  the t en th  year of 
operation, whereas the  current  c o s t  of kero- 
sene fo r  house l i g h t i n g  is  a b o u t 2 5  ($1.27) 
per  month. Discussions with community lead- 
e r s  have supported the  recommendation of the  
NRECA team t h a t  these l eve l s  ofl expense can 
be supported by individual users.  

Table 2 on the  following page presents  project ions of 
users  and average consumption by user category f o r  years 
1-10 of MORESCO operation. 

1. AID Capital  Assistance Paper, "Philippines : Misamis 
Oriental  Rural E l e c t r i c  Service C ~ o p e r a t i v e , ~ ~  AID-DLC/P-730, 
June 14, 1968, page 7. 



Table 2. Projected Users of MORESCO powera 

A - Domestic 
B - Small Commercial 
C - Schools and Churches 
D - Municipal 
E - Security Lights 

Numbers of Users by Classification 

Year - A - B - C - D - E 1 - 
- 

6,363 221 88 31 100 
2 6,750 240 90 32 115 
3 7,150 255 92 33 13 0 
4 7,550 270 94 34 145 
5 7,950 285 96 35 160 
6 8,350 300 98 36 175 
7 8,750 315 102 37 190 
8 9,150 330 104 38 205 
9 9,550 345 106 39 220 
10 10,000 360 108 40 23 5 

Year - 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1. s. G., pp. 8-9. 



MORESCO clearly seems to have been more strongly oriented 
towards small-scale consumption than VRESCO. 

*- - 
Rates, as in the case of VRESCO, were designed to 

decline with increased consumption. These rates were 
slightly higher than those charged by the private utilities 
at neighboring CAGAYAN and ILIGAN for consumption levels 
below 400 KWH/month, lower above 400 KWH. The CAP argues 

- . . - -  
that these utilities enjoyed higher density loads than 
MORESCO and therefore, that "these comparisons are not - .- 

really fair ones1'. 1 - 

IV. Projects Analysis 

1. VRESCO 

2 Two audit reports, Dr. Denton1s social analysis , and 
his recent book are the principal evaluating materials 
regarding VRESCO which could be identified. 

The first audit report, dated October 16, 1970, pre- 
dates the completion of project financed construction. The 
only interesting observation it contains is that Ifour ex- 
amination disclosed that the financial support to be provid- 
ed to the project by the AID loan and especially the RP is 
presently inadequate due to the passage of time since the 
loan agreement date and a closer defining of project re- 
quirements.It These shortfalls were estimated at $130,000 
and #1,711,868 or 6.5 percent and 92 percent of original AID 
and COP commitments, respectively. 

1. 9. &., Annex 8, page 5. 
2. Denton, F. H., Philippine Rural Electrification: 

Social Analysis. 
3. Denton, F.H., Lighting - The Countryside . . . , 1979. .. - 



The second audi t  report ,  dated* June 21, 1972, reports  - .  
as follows. The bas ic  VRESCO system was completed i n  

December 1971 with a maximum generating capacity of 5,200 KW 

and 360 miles of new d i s l i b u t i o n  l i ne s .  A s  of March 31, 

1972, VRESCO was serving over 8,000 consumers with plans t o  

add an additional 3,000 consumers by the  end of 1973. 

The cooperative was unable t o  pay its f i r s t  i n t e r e s t  

instal lment  of $300,548 ($44,858), due March 1972, on its 
loan from the DBP. This i s  a t t r ibu ted  t o  projec t  sl ippage, 

increased construction and operating cos ts ,  devaluation of 

the peso, in f l a t ion ,  and the  5 percent i n t e r e s t  charged by 

the  DBP (3 1/2 percent had been assumed i n  the f e a s i b i l i t y  

study ) . 

The Denton socia l  analysis mentions t h a t  a t  some un- 
specif ied date VRESCO had 13,066 members and had achieved 

100 percent col lect ions on b i l l i ngs .  

T h i s  book1 provides some information on VRESCO as of 

mid-1976. Average res iden t ia l  consumption a t  t h a t  date  was 

about 64 percent of f e a s i b i l i t y  study forecasts .  Overall 

KWH sa les ,  however, were approximately i n  accord with feas i -  

b i l i t y  study estimates, p a r t i a l l y  due t o  an unanticipated 

r a t e  of growth i n  the number of r es iden t ia l  consumers which 

then exceeded projections by approximately 11 percent. The 

remaining balance was accounted fo r  primarily by growth i n  

indus t r i a l  consumption which was also l a rger  than an t i c i -  

pated. Unfortunately, l i t t l e  more d e t a i l  on the operational 

experience of VRESCO i s  provided. 

1. a. G., pp. 133-152. 



Annex B-4 t o  the  Rural E l e c t r i f i c a t i o n  V p ro jec t  paper 
[23] s t a t e s  t h a t  i n  December 1976 VRESCO had achieved 15,000 
house connections and was projected , to  achieve 81,200 con- 
nections -- 87 percent of the  po ten t i a l  connections i n  i t s  
serv ice  area -- by the  end of 1984. Annex B-8 s t a t e s  t h a t  
11,026 consumers were receiving service.  The same annex 
repor ts  t h a t  VRESCO was operating a t  a  s izeable  d e f i c i t  over 
a  12-month period presumed t o  be recent  (end of 1976, e a r l y  
1977). The cooperative had been projected t o  generate 
pos i t ive  n e t  income ( a f t e r  taxes,  depreciation and i n t e r e s t  
payments) by the  fourth year of operations.  

The recent ly conducted nat ional  r u r a l  e l e c t r i f i c a t i o n  
survey [35] sampled the  VRESCO area.  Only na t ional ly  aggre- 
gated f igures  were published however. 

In addition t o  these evaluative documents r e l a t i n g  t o  
VRESCO, our focus must be e s s e n t i a l l y  r e s t r i c t e d  t o  pre- 
p ro jec t  planning and design documentation. 

The NRECA f e a s i b i l i t y  study and the ensuing A I D  Capital  
Assistance Paper r e f l e c t  reconnaissance and assessment of 
the l i s t  of i ssues  iden t i f i ed  i n  the  conceptual framework as  
being re levant  t o  prepro j e c t  assessment and p ro jec t  design. 
A perspective taken today r a i s e s  questions regarding the 
nature of t h a t  design. These are  important because, i n  one 
sense a t  l e a s t ,  t he  VRESCO p i l o t  p ro jec t  may be in fe r red  t o  
have achieved one of i ts objectives:  i ts r e a l i z a t i o n  was 
undoubtedly i n f l u e n t i a l  i n  developing public sec to r  support 
f o r  a  nationwide program. 

The pr inc ipa l  questions which might be ra ised  today 
regarding the  VRESCO design would include the  following 
three  issues.  



1. Were the  opportunity cos ts  ensuing from the fore- 
gone benef i t s  of a l t e rna t ive  development ass is tance  possi- 
b i l i t i e s  -- t o  which AID and GOP qonies might have been - .  
direc ted  -- properly assessed? Descriptions of the struc- 
t u r e  of p ro jec t  area production, employment, earnings 
l eve l s ,  and i n f r a s t r u c t u r a l  endowment contained i n  the  
documentation can be read t o  suggest t h a t  ample scope 
exis ted  i n  t h e  area f o r  p ro jec t s  d i rec ted  towards hea l th ,  
education, housing and the  crea t ion  of o f f  -farm employment. 

2. With ;egard t o  the  d i s t r i b u t i o n a l  i ssues  r e l a t i n g  
t o  designed p r o j e c t  outputs -- e l e c t r i c  power - two ques- 
t ions  might be raised:  ( a )  the  d i s t r i b u t i o n  of power be- 
tween consumption and productive uses; and ( b )  the d i s t r i -  
bution among households of power destined f o r  consumption. 

The following enumerates project ions contained i n  the 
CAP f o r  the  t en th  year of VRESCO operations.  

KWH projected Total  KWH 
Number of avg. monthly projected 

Category connections 

Landowner- 
p lanter  154 

Overseer 500 

Worker 7,585 

Commercial 7 3 

Schools and 
churches 39 

I r r i g a t i o n  40 

Large power 12 

Other u t i l i t i e s  3 

Security l i g h t  250 

consumption consumption 



Excluding VRESCO s a l e s  t o  o ther  u t i l i t i e s  whose sub- 
d i s t r i b u t i o n  is not  known, 74 percent  of power s a l e s  i n  year 
1 0  were destined f o r  consumption hy planters,.  overseers,  
workers, and secur i ty  l i g h t s .  Ninety-five percent  of the  
power dest ined f o r  productive uses (schools,  churches and 
commercial establishments) was projected t o  go t o  12 l a rge  
power consumers and 40 i r r i g a t i o n  i n s t a l l a t i o n s  presumably 
located on the l a rge  sugar p lan ta t ions .  - 

Looking a t  projected p r iva te  consumption uses ( i . e . ,  
excluding secur i ty  l i g h t i n g )  we f i n d  t h a t  8 percent of the  
users  (p lan te r s  and overseers)  were projected t o  consume 58 

percent  of the  power so ld  f o r  these  uses -- a t  an average 
cos t ,  it w i l l  be r eca l l ed  -- of l e s s  than ha l f  t h a t  charged 
t h e  remaining 92 percent  of household consumers. 

While the  workers were undoubtedly pleased t o  be get- 
t i n g  l i g h t s ,  and the poor majority might perceive some 
i n d i r e c t  employment and wage benef i t s  from t h e  po ten t i a l  
productive u t i l i z a t i o n  of the  power on t h e  sugar farms and 
m i l l s ,  t he  d i s t r i b u t i v e  fea tures  of the  VRESCO design would, 
it is believed, today r a i s e  ser ious questions a s  t o  i t s  
s u i t a b i l i t y  f o r  concessional development ass is tance.  

3. The CAP f o r  VRESCO mentions t h a t  a j u s t i f i c a t i o n  
f o r  the  cooperative s t r u c t u r e  is the po ten t i a l  f o r  develop- 
ing  democratic i n s t i t u t i o n s .  The NRECA f e a s i b i l i t y  r epor t  
notes,  however, t h a t  f i v e  of the  seven VRESCO board members 
whose occupations a r e  described ( the re  were nine board 
members i n  a l l )  were sugar p lan ters  o r  o f f i c i a l s  of the  VMC. 
Annex B-5 of  the  RE V PP s t a t e s  t h a t  only two turnovers 
occurred on the  VRESCO board between 1973 and 1977. Given 
the  planter-worker re la t ionship  and the  dominance of the  
p lan ters  i n  the VRESCO area,  l i t t l e  po ten t i a l  f o r  democratic 
management of the cooperative ac tua l ly  ex is ted  from the  
onset.  



2. The MORESCO Study ..- 

Considerably more evaluat ive ._material  e x i s t s  f o r  
MORESCO. This includes,  most importantly,  a study published 
i n  1976 by the Research I n s t i t u t e  f o r  Mindanao Culture,  
Xavier University,  e n t i t l e d  "An Evaluative Study of the 

Misamis Oriental  Rural E l e c t r i c  Senrice Cooperativett [30]. 
This i s  cu r ren t ly  i d e n t i f i e d  a s  "The MORESCO Study. I t  

I n  addi t ion,  important references t o  MORESCO a r e  made 
i n  Development Alternat ives ,  1 n c . l ~  r epor t  on t h e  MECA [31] 
and i n  the  Denton study [34] .' Lukenls environmental assess- 
ment [33] draws heavily on "The MORESCO Studytt i n  i t s  t r e a t -  
ment of s o c i a l  and economic i ssues .  A s  i n  the case of 
VRESCO, the National Survey Report [35] is known t o  be based 
i n  p a r t  on MORESCO data ,  bu t  these data  a r e  not  disaggre- 
gated t o  t h e  individual  cooperative l eve l .  

Audit repor ts  [37,38] as w e l l  a s  information contained 
i n  t h e  RE V p ro jec t  paper [23] supplement t h e  above mater- 

2 
i a l s  . 

Pr inc ipa l  r e s u l t s  of t h e  MORESCO study a r e  based on a 
sample survey undertaken i n  August 1975 i n  t h e  MORESCO area.  
While an - -  ad hoc preliminary sample had been taken, the  
p robab i l i ty  sample providing t h e  bas i s  f o r  s t a t i s t i c a l  
inference about the p r o j e c t  a rea  included the survey of 253 
households. Questions were designed t o  provide information 
about t h e  u t i l i z a t i o n  of cooperative e l e c t r i c i t y ,  income, 

- - -- - - - pp -- - - - - 

1. The Denton book [45] draws pr imari ly  on l1the MORESCO 
study [30] i n  i t s  discussion of this cooperative. 

2 .  The Madigan study of t h e  Alubij id-Logiulo I r r i g a t o r s  
Association, ALISA ( see  reference 46)  r e o r t s  extensively on 
t h e  socioeconomic progress of t h a t  a s s o c i a t i o n l s  membership. .. 
I t  a l so  repor ts ,  however, t h a t  the  two-electr ic  i r r i g a t i o n  * 



and s a t i s f ac t i on  with l i f e  charac te r i s t i c s  of -- pro jec t  . - area - 
res idents ,  users and non-users of e l e c t r i c i t y  a l ike .  

.a- . 
The survey repor ts  tha t :  

. . .approximately 95 percent of the  
population i n  t h i s  area earns an income 
of l e s s  than two hundred twenty-five 
do l l a r s  per capi ta  per year o r  less than 
one hupdred f i f t y  do l l a r s  a t  1969 
pr ices .  

Approximately 21,000 households resided within the  t e n  
municipali t ies of the  MORESCO area.  2 

Exhibits D and F from the  repor t  provided survey re- 
s u l t s  on percentage d i s t r ibu t ion  of cooperative coverage,- 
and mean per capi ta  income among these households as fo l -  
lows. 

Category 
Percent 

of households 

Current users 32.4 
Applied f o r  connection 2.0  
Requested disconnection due 

t o  road widening 5.5 
Inaccessibles 43.5 
Non-adopters 

f inancia l ly  re la ted  12.3 
non-financially re la ted  4.3 

US S 
mean Der 

capi ta  ihcome 

pumps i n s t a l l ed  with MORESCOfs f inancia l  assis tance were 
supplanted by the  renovation of the  a r ea ' s  t r ad i t i ona l  
gravity-flow i r r i g a t i o n  system a f t e r  only one yea r ' s  use. 
This study is  not  relevant ,  therefore,  t o  the  evaluation of 
MORESCO . 

1. Herrin, e t .  a l ,  "An Evaluative Study of the  Misamis 
Oriental  Rural E lec t r i c  Service Cooperative," Research 
I n s t i t u t e  f o r  Mindanao Culture, Xavier University of the  
Philippines,  1975, page 2. 

2. - Ibid. , page 2 3 .  



Approximately 7,000 households were being served i n  
1975; t h e  majority were individuals  who, by survey e s t i -  
mates, earned l e s s  than the  A I D  poverty,benchmark. 

Apparently, inaccessibles  and non-adopters i n  t h e  area 
were considerably poorer. These groups made up the  majority 
of households within t h e  serv ice  area.  

The study remarks : 

. . . the  users  had a somewhat higher 
average than any of the  other  house- 
holds. Does t h i s  ind ica te  t h a t  use of 
e l e c t r i c i t y  has added t o  t h e i r  incomes, 
and i s  t h e  cause of the  difference? 

The data  do pot  permit one t o  answer 
t h i s  question. 

Undeterred, the  study group proceeded with the  con- 
s t ruc t ion  of a s e r i e s  of indices ,  designed t o  complement the  
income data .  

The f i r s t  of these  was a level-of-l iving index. 
Aggregated scores were given on the  bas i s  of lthouse con- 
s t r u c t i o n  mater ials ,  rooms i n  home, cooking f a c i l i t i e s ,  
f a c i l i t i e s  f o r  storage of perishable goods, type of i l l u -  
mination, source of cooking and drinking water, t o i l e t  
f a c i l i t i e s ,  means of t ransportat ion,  improvements i n  house, 
and house ownership. It 

In  f a i rness ,  it must be sa id  t h a t  a revised version of 
t h i s  index excluded items po ten t i a l ly  r e l a t ed  t o  the  avai l -  
a b i l i t y  of e l e c t r i c i t y  i n  the  home, such as  type of l i g h t -  
ing,  and f a c i l i t i e s  f o r  food storage.  Not surpr is ingly ,  

Ibid. ,  



users scored a higher average level-of-living index value 
than any of the other categories.  

.*-. 
A se r ies  of f ive  Itsatisfaction with l i f e "  indices were 

also constructed. These. are perhaps bes t  summarized i n  
tabular  form. 

SIT  PRES ( s i tua t ion  present) asked the respondent t o  
compare h i s  s i tua t ion  with t h a t  of h i s  neighbor. 

SIT PAST Acompare with 5 years ago 
SIT PAST B compare with your fa ther1  s household 
SIT FVT A compare expectations 5 years from now 
SIT FVT B compare with expectation fo r  your children 
S I T  TOT simple average of above 

Respondents were asked t o  sca le  t h e i r  responses from 1 
t o  5, with 1 being 'much worset, 2 Iworse1, 3 labout the 
same1 , 4 ' be t t e r1  , and 5 'much b e t t e r 1  . 

Table 4 reproduces survey r e su l t s  with respect t o  these 
indices.  

Heen Scoras for Raa?omder.ta of S a t i s f a c t i o n  

Ui th  LiEo S l t u a t i a n  Indexes Sy Uaer Cacegozy 

U;rr - Satiafaccion V i t h  Lifa Indrva 

Caccgor i s a  : SIT AES : SIT PAST A :SIT PAS7 a :SIT ?LIT A\ : S i 2  X I  B :SIT 7LX 

?rcr . : 3.167 : 3.202 : 3.315 : 3.305 : 3.222 : 3.246 

',on-Adopcor : 2.923 : 2.873 : 2.966 : 3.076 : 3. l27  : 7.993 

C ~ a c c t a a  tblc : 3.100 : 2.925 : 2.975 : 3.175 : 1.315 : 3.080 

i lrconnecccd : 2.990 : 2.890 : 3 . 0 ~ 0  : 3.220 : 3 . ~ 5 0  : 3.&a 

?3td! : 3.078 : 3.041 : 3.144 : 3.217 : 3.187 : 3.133 
.- 



T a b l e  5 ,  Mean H o u s e h o l d  Income as R e p o r t e d  
i n  the MORESCO and R e c o o p  I1 S t u d i e s  of 

the MORESCO Co-op Area for three 
Different Years 

MORESCO 1 9 7 4  

P 2 . 7 2 6 . 3 9  ( a s s u m i n g  5 . 2 3 3  
p e r s o n s  i n  a 
f a m i l y )  P 4 , 7 1 5  P 7 , 8 C 6  

P 3 , 1 4 1 . 1 1  ( a s s u m i n g  6 . 0 2 9  
p e r s o n s  i n  a 
f a m i l y )  



A l l  responses, fo r  a l l  indices,  by a l l  categories ,  a re  
c loser  t o  an average 'about the same'  response. In making 
inferences about the  service area population on the bas is  of 
this sample, one would have t o  allow fo r  sampling e r ro r  
though no estimates of such e r ro r  a re  presented. Assuming a 
standard e r ro r  of .2 f o r  these estimates (implying a co- 
e f f i c i e n t  of va r i a t ion  less than 10  percent, more than 
adequ'ate fo r  an approximately 1 percent probabil i ty  sample), 
9 estimate is s ign i f i can t ly  d i f f e r en t  from 3 a t  the 90 

percent confidence l eve l .  The r e su l t s  ce r t a in ly  & not 
support conclusions such as  those reproduced below. 

Summinu UD these indices.  thev indica te  
t h a t  s l n c i  e l e c t r i f i c a t i on  us& respon- 
dents h a d r e a s o n  t o  f e e l  t h a t  their l i f e  
s i t ua t i on  had improved, while other  
respondfnts f e l t  t h a t  t he i r s  had degen- 
erated.  

Taken together,  these indices furnish 
ra ther  strong support fo r  the view t h a t  
e l e c t r i f i c a t i o n  has already improved the 
standard of l i v ing  of users., a t  l e a s t  i n  
the  estimation of the users themselves, 
who i n  the l a s t  analysis a re  Zprobably 
the bes t  judges on the  question. 

In view of these findings,  which show 
t h a t  the main t a rge t  of the MORESCO 
cooperative has been the  majority of the 
people who a re  poor i n  terms of economic 
goods, and t h a t  such people have been 
subs tan t i a l ly  benefited i n  increasing 

1. a. c i t . ,  page 38. 
2 .  O ~ . c i t . , p a g e 3 9 .  - 



t he  qua l i ty  of t h e i r  s o c i a l  and economic 
l i f e  s i t u a t i o n s ,  the  Research I n s t i t u t e  
f o r  Mindanao Culture concludes t h a t  t o  a 
very subs tan t i a l  and highly s a t i s f a c t o r y  
degree the  MORESCO p ro jec t  has been 
rea l i z ing  the  goal and object ives  which 
have been s e t  f o r  i t ,  namely, improve- 
ment pf the  qua l i ty  of l i f e  of the  r u r a l  
poor. 

Exhibits S and T of the  MORESCO study, reproduced on 
the  following pages, document t h e  growth i n  numbers and 
consumption of the  various user  categories  served by the  
cooperative. 

During the  period of i n s t a l l a t i o n  of a new system, 
growth r a t e s  i n  the  number of connection a re  high across a l l  
categories .  These growth r a t e s  taper  o f f  between 1974 and 
1975. Although it is not  being suggested t h a t  these indi -  
c a t e  a reversa l  of the  t rend,  reductions i n  small commercial 
and i r r i g a t i o n  connections did take place.  I n  1975, commer- 
c i a l  and i n d u s t r i a l  establishments were consuming 38.5 
percent of power s a l e s ,  i r r i g a t i o n  2.5 percent,  water 
systems 5 percent;  t h e  remainder were d i s t r ibu ted  among 
p r iva te  and publ ic  consumption uses. 

Respondents were asked t o  c i t e  the  most important uses 
of e l e c t r i c i t y .  Of 203 respondents, 198 mentioned l igh t ing ,  
51 the  use of appliances, 46 the  a b i l i t y  t o  do household 
chores a t  n ight ,  33 enhanced water supply, 24 entertainment 
f a c i l i t i e s  and 1 0  the  a b i l i t y  t o  do agr i cu l tu ra l  processing 
and other  n ight  work. 

1. 01. - c i t . ,  page 5. 



Exhibit S. Average Number of Electricity Users by Year, by Category of 
Users and Indexes of GrowLh 

Category of users Average nu~i~bcr of consu~ners Index (1972-1 00) 
---- 

Residential-Poblacion 1,450 1,965 2,124 2,167 100 136 146 149 

Residential-Rural 1,907 3,082 3,685 3,993 100 162 193 209 

Schools/churches 
municipal sales 193 24 5 268 271 100 127 139 140 

Commercial-large and b 

industrialb 1 2 5 15 100 200 500 1500 

Irrigation 2 11 17 15 100 550 850 750 

Water system 4 12 1.4 25 100 300 350 625 

Security lighting 284 417 434 433 100 147 153 154 

All Users 4,114 6,066 6,901 7,269 100 147 t lti8 177 

a. For nine months only. 
I b. The industrial users referred to are three in number. These are the saw mill (Timber 
Industries of the Philippines), the galvanized sheet steel plank and the sorghum cube 
plant. The three industrial users are lumped with large con~mercial users. 



E x h i b i t  T. Average  Annual  K W l l  Consumpt ion  by C a t e g o r y  o f  Users 

-- 
Average  a n n u a l  KPll l  consumptl .on I n d e x  (1972-100)  

User c a t e g o r y  
1972  1 9 7 3  19  7 4  1975a 1.972 1 9 7 3  1974 1975  

R e s i d e n t i a l - P o b l a c i o n  42 ,173  5 5 , 2 5 3  7 5 , 6 8 1  86 ,692  1 0 0  1 3 1  179  206 

R e s i d e n t i a l - R u r a l  43,157 6 0 , 9 1 1  81 ,339  95 ,479  1 0 0  14 1 1 8 8  221 

S c h o o l s / c h u r c h e s  
n ~ u n i c i p a l  s a l e s  12 ,158  9 , 6 1 6  1 2 , 8 6 6  1 6 , 0 7 8  1 0 0  79 1 0 6  132  

C o n u n e r c i a l - l a r g e  and  
i n d u s t r i a l b  5 ,387  3 1 , 9 4 3  50 ,220  9 3 , 8 8 2  1 0 0  593 945 1743  

I r r i g a t i o n  4  11 5', 017 7 , 8 4 2  1 0 , 2 5 6  1 0 0  1 2 2  1 9 1  250 

Wate r  Sys tem 1 , 3 2 1  7 , 9 4 2  10 ,634  20 ,652  100  601  805 1563  

S e c u r i t y  l i g h t i n g  1 5 , 7 4 9  2 4 , 0 8 1  25 ,106 24 ,939  1 0 0  1 5 3  1 5 9  158  

A l l  Users 161 ,957  2 4 9 , 2 8 5  332,776 413,299 1 0 0  154 ., 205 255 
1 

a .  F o r  n i n e  months  o n l y .  
b .  The i n d u s t r i a l  u s e r s  r e f e r r e d  t o  a r e  t h r e e  i n  number. T h e s e  are t h e  saw m i l l  (Timber  

I n d u s t r i e s  o f  t h e  P h i l i p p i n e s ) ,  t h e  g a l v a n i z e d  s h e e t  steel p l a n t  a n d  t h e  sorghurn c u b e  
p l a n t .  The  t h r e e  i n d u s t r i a l  u s e r s  a r e  lumped w i t h  l a r g e  comn~ercial u s e r s .  



3. Other Evaluative Materials 

Development Alternatives, Inc.,.$n the course of their 
evaluation of the International Program Division of the 
NRECA [31], visited .the Philippines and reviewed some docu- 
mentation on the rural electrification program there. 
Included in that documentation were the MORESCO study - - a  

which we were also able to review -- and a study entitled 
RECOOP 11, conducted by the Asia Research Organization, and 
submitted to USAID/Manila in January 1976. We have not been 
able to obtain this second study and, therefore, merely cite 
DAI observations regarding it. 

With respect to the MORESCO study, however, DAI reports 

that Itthe final report of the study is vulnerable to criti- 
cisms that it attempted to document more than the data would 
.support. "This is particularly true, If DAI continues, Itof 
suggestions that MORESCO is representative of, or even a 
reasonable approximation of, benefits which flow from NEA 

cooperatives. lfl 

Noting the many benefits of rural electrification cited 
in the MORESCO study, DAI observes, "Many of these findings 
are undoubtedly true, but unfortunately, they reflect the 

unique situation in this area of Mindanao in which electric 
rates are the second lowest in the entire NEA system, due to 
cheap hydropower from NPC. DAI has calculated that the 

- - - - - - - - - - - 

1. Development Alternative, Inc:, "An Evaluation of the 
Program Performance of the International Program Division of 
the National Rural Electric Cooperative Association (NRECA)," 
Annex A, Rural Electrification in the Philippines, 1977, p. 
A-27. 



MORESCO ra tes  i n  August 1976 were 1.5 standard deviations 
below the  mean, and a whopping 6.7 times lower than the  
highest e l e c t r i c  r a tes .  l f l  .a=. 

The RECOOP I1 study apparently conducted two surveys of 
the MORESCO service area, one i n  1973, the  other i n  1976. 
DAI compared the RECOOP I1 income estimates t o  those derived 
from the MORESCO survey conducted i n  1974. These were as 
follows: 

DAI observes, Ifif the samples were drawn from the  same 
population, there  a re  flaws i n  the data collection/sampling 
techniques. Changes i n  mean income values i n  a l l  l ikelihood 
do not represent r e a l  differences,  but col lec t ion ,  sampling 
and aggregation er ror .  lf 

One might a l so  note, with reference t o  the RECOOP I1 

f igures,  t h a t  the  consumer pr ice  index fo r  the  Philippines,  
as reported by the World Bank, rose by 56.5 percent between 
1973 and 1976. Thus, even i f  the two RECOOP I1 observations 
a re  mutually consistent ,  one f inds t ha t ,  i n  1973 pr ices ,  
mean household income had only r i s en  t o  f 4988 by 1976. 
This implies a r e a l  growth r a t e  of 1 . 9  percent, a f a r  more 
reasonable f igure for  a poor ru r a l  area than the  17 percent 
r a t e  implied by the use of current  pr ices .  

Again c i t i n g  the RECOOP I1 study, DAI observes t h a t  " i n  
the  MORESCO area,  many of the paid and registered members i n  
the  e l e c t r i c  cooperatives do not know they are  i n  a coopera- 
t i ve .  Only three percent indicated they were cooperative 

1. -- Ibid page A-29. 
2 .  &. s. page A-33. 



members compared t o  43 percent who acknowledged receiving 
e l e c t r i c i t y  from the cooperative. " 

.*-. 
This l a s t  observation is somewhat a t  variance with an 

observation made by D r .  Frank Denton (Social  Analysis, 
[34] ) ,  t o  the  e f f e c t  t h a t  " in  a survey of 240 members i n  6 

cooperatives, about 40 percent indicated regular attendance 
and only 15 percent sa id  they seldom or  never attended 
meetings . 

There i s  l i t t l e  conclusive about on this subject  on the  
bas is  of these repor ts .  I t  is worth noting, however, t h a t  
DAI reports  t h a t  "NEA has provided nearly 50 percent of a l l  
general managers on loan t o  the m a 1  cooperatives. This i s  

a commentary on both the  closeness with which NEA holds 
control ,  i n s i s t i ng  t h a t  any candidates fo r  general manager 
be approved by the national headquarters, and the complexity 
of managing the  ru r a l  cooperative. 113 

The Denton report ,  as  w e l l  as  DAI, comment on the 
competence and r e l a t i ve ly  high educational achievement among 
cooperative s t a f f s .  

Denton notes t h a t  i n  the MORESCO area approximately 400 
new jobs were created a s  new indus t r ies  established ac t iv i -  
ties there  a f t e r  energization. These jobs, t o  the  extent  

1. 5. c i t . ,  page A-13. 
2 .  &. z., page A-9. 
3. OJ. z., page A-14. 



t h a t  they can be a t t r ibu ted  t o  e l e c t r i f i c a t i on ,  a re  e s t i -  
mated t o  benef i t  approximately 2,500 family members, o r  
about 2 t o  3 percent of the  a rea t  s popuJation. 1 

Following an informal survey, Denton s t a t e s  t h a t  Ifat 
l e a s t  40 percent of respondents, when asked an open question 
on the  value of e l e c t r i c i t y ,  repl ied  I t i t  permits  me t o  work 
a t  night."' (The MORESCO study repor ts  only about 5 percent 
of respondents answered t h e i r  survey i n  a s imi la r  manner. ) 

Audit r epor t  No. 8-492-71-45, [37] dated October 31, 

1970 s t a t e s  t h a t ,  l i k e  VRESCO, cost-overruns had been en- 
countered. These amounted t o  2 1  percent on do l l a r  require- 
ments and 42 percent i n  peso requirements, respect ively.  
In teres t ingly ,  the  repor t  s t a t e s  t h a t  " the examination a l so  
disclosed t h a t  the  c lear ing  of the r i g h t  of way f o r  the  
projec t  is requir ing considerable e f f o r t  due t o  the  re fusa l s  
by a number of residents  t o  allow t h e i r  coconut t r e e s  t o  be 
c u t  down fo r  establishment of the  d i s t r i bu t i on  l i ne s .  ,t 3 

Audit r epor t  No. 492-11-220-189 [38] noted t h a t  MORESCO 
also  had been unable t o  meet i ts i n t e r e s t  instal lment  due 
March 7 ,  1972 .  . 

1. Denton, F.H., Philippine Rural E l ec t r i f i c a t i on  Social  
Analysis, no date  (ca.  1976), p. 28. 

2 .  Ibid. ,  p. 31. 
3 .  mce of the  Auditor General, East Asia, Audit Report 

No'. 8-492-71-25, October 16, 1970, p .  3 .  



The Project Paper for RE V [23] noted in Annex B-4 
that, as of December 1976, MORESCO had achieved 8,700 house 
connections and, through the yearly,addition of 2,100 con- 
nections through 1984, was scheduled to achieve 25,500 house 
connections (or 123 percent of the potential house connec- 
tions in its service area -- 20,800) by that year. MORESCO 
had achieved a positive gross margin on sales, in contrast 

to the deficit position characterizing VRESCO [23]. 1 

V. The Rural Electrification Loans; I-V 

1. Goals and Purposes 

A .  Rural Electrification - 1972 

As stated in .the C M  [18] : 

Pro ram Goal. The goal of AID'S Rural -P?- E ectrl lcation ~ssistance Program is to 
further the welfare of the people in the 
rural areas and to increase income and 
employment opportunities in the rural 
areas by making electric power available 
at reasonable rates for both household 
amenities and increased production. 

This goal is among the highest priori- 
ties of the government of the Philip- 
pines and u ~ ~ ~ ~ / M a n i l a .  

2. AID Project Paper, Philippines: Rural Electrification 
V, November 21, 1977, Annex B-8, p. 12. 



Purpose of the Loan. In the context of 
AID ' s overall rural electrification 
program goal, the immediate objectives 
of the loan are twofold: 

a. to assist the GOP in the implemen- 
tation of an initial stage rural 
electrification program that will 
provide for establishment of an 
initial arou~ of economicallv. 
administrahvky and technically 
viable rural electric coo~eratives - 
systems geographically dispersed 
throughout the Philippines. These 
systems will provide--reliable and 
economic service for domestic, 
agricultural and industrial uses in 
areas inhabited by about 5 million 
people, at a total cost in the 
vicinity of p' 600,000,000 and 
resulting in an estimated 36 co- 
operatives. This will be accomp- 
lished by the end of FY 1976; and 

b. to develop the institutional cap- 
ability of the NEA through the 
experience gained in the imple- 
mentation of this first phase 
program, through utilization of 
technical assistance provided that 
under this loan and other related 
loan and grant assistance; and 
through the self help measures 
agreed to by the GOP as conditions 
and convenants under this loan. 

The only loan-related purpose statement contained in 
the CAP 1201 appears on the summary sheet as follows: 



Purpose: To assist the GOP in its 
efforts to improve the economic and 
social conditions of rural areas by 
providing continuous, dependable and 
economical electric service' on a self- 
supporting basis. 

NEA program objectives are also described as follows: 

1. Provide a backbone distribution 
system (in areas of population 
concentrations) which will be 
capable of future expansion; .. 

2. Enable the sub-beneficiaries and 
implementing agencies (Rural Elec- 
tric Cooperatives) to acquire the 
technical capability and financial 
resources necessary for sustained, 
financially viable operation and 
future expansion; 

3 . Promote economic development of 
rural areas by providing energy for 
more intensive agriculture through 
electric pump irrigation, agro-in- 
dustrial use, and for small-scale 
use industrial development; 

4. Generally improve the quality of 
rural life by bringing electric 
service to individual member homes 
of the cooperatives, increasing 
employment opportunities and im- 
proving food supplies. 

This is the first CAP [21] reviewed to have adopted the 
logical framework project design summary. It states : 



Program on Sector Goal 

The goal of the  p ro jec t  i s  t o  fu r the r  
the  welfare of the  people , in  the  ru r a l  
areas and t o  increase incomd'and employ- 
ment opportunities pa r t i cu l a r l y  among 
the  lower 50 percent income group i n  the  
ru r a l  areas.  This goal i s  among t he  
highest  p r i o r i t i e s  of the  government o f  
the  Philippines and USAID. 

Measures of Goal Achievement 

1. Increase i n  number of r u r a l  house- 
holds e l e c t r i f i e d  by 1980. 

2 .  Increase i n  employment i n  ru ra l  
areas by 1980. 

3 .  Increase i n  per-capita purchasing 
power i n  r e a l  terms f o r  lower 50 
percent income group of r u r a l  areas 
by 1980. 

Projec t  Purpose 

To make e l e c t r i c  power avai lable  i n  
se lec ted  ru r a l  areas a t  reasonable r a t e s  
f o r  both household amenities and in- 
creased production. 

End of Projec t  Status  

1. , Approximately 12 new ru r a l  e l e c t r i c  
coops operating s a t i s f a c t o r i l y  by 
1978. 

2 .  These coops have an average of 
7,000-7,500 customers each by 1980. 

3 .  Use of some pro jec t  inputs  f o r  
assis tance t o  ex i s t ing  coops by 
1978. 

Program on Sector Goal 

An improved standard of l i v ing  fo r  r u r a l  
people. 



Measures of Goal Achievement 

1. Average rural family real incomes 
in coop areas incre-ased by 20 
percent between 1975 and.1980. 

2. By 1980, at least 20 percent of 
residents of coop areas realizing 
incomes from jobs that did not 
exist before electricity. 

3. By 1980, at least 40 percent of 
coop area residents having ready 
access to social services. 

Project Purpose 

Increased production and improved daily 
amenities made possible by reliable 
electric power available at reasonable 
rates in rural areas. 

Objectively Verifiable Indicators 

1. Electric power available 24 hours a 
day to one-third of the rural 
population. 

2. Agricultural production (especially 
rice) increased by 20 percent in 
coop areas; and actually doubled in 
areas where electric pump irriga- 
tion systems have been installed. 

3. All connected households having at 
least one labor-saving or conven- 
ience electric appliance, and 30 
percent having three or more. (221 

Proqram or Sector Goal 

improved standard of living for rural people. 



Measures of Goal Achievement 

Ident ical  t o  those f o r  RE IV, 
. - .  

Project  Purpose 

Increased production and improved da i ly  
amenities made possible by r e l i ab l e  
e l e c t r i c  power avai lable a t  reasonable 
r a t e s  i n  ru r a l  areas.  

EOPS - 
Identical  t o  object ively ve r i f i ab l e  
indicators  presented fo r  RE IV.  

Measures of goal achievement presented i n  these docu- 
ments a r e  wholly inadequate for  evaluating the  effect iveness 
of these ru r a l  e l e c t r i f i c a t i o n  projects .  F i r s t ,  average r e a l  
income growth, job creat ion,  or  the ava i l ab i l i t y  of soc ia l  
services cannot be 2 p r i o r i  a t t r ibu ted  d i r ec t l y  .to the 
provision of e l e c t r i c i t y .  These might well occur within a  
p ro jec t  area fo r  reasons t o t a l l y  unrelated t o  the e l e c t r i -  
f i ca t ion  project .  Even i n  the  be s t  of circumstances, varia- 
t ions  could only p a r t i a l l y  be a t t r ibu ted  t o  e l ec t r i f i c a t i on .  
This is ce r ta in ly  the case fo r  socia l  services whose pro- 
vis ion depends on a c t i v i t i e s  beyond e l ec t r i f i c a t i on .  

Second, the  income growth t a rge t  specif ied is  so low, 
implying a yearly compound growth r a t e  of only about 3.5 

percent. This t a r g e t  might conceivably be met i n  the  ab- 
sence of any pro j e c t  intervention. 



Third, these measures ignore the problems of meamzing - - -  

secular changes in agriculture which is inherently subject 
to wide year-to-year variability. .a- . 

Indicators of purpose achievement suffer from similar 
problems of attribution. Incomplete definition of the rural 
population (which is & in all cases the same as coopera: 
tive senrice area populations) and the neglect of indicators 
of off-farm and nonagricultural production are further 
problems. 

2. Structure of Projects 

In each of these five major loans, the National Electri- 
fication Administration (NEA) had been designated as bene- 
ficiary and implementing agency of the loan projects. The 
Government of the Philippines, acting through the National 
Economic Council (RE I ) , in an unspecified manner (RE I I ) , 
or through the National Economic Development Authority (RE 
loans 111-IV) , was in each case designated as Borrower. 

Terms established for loans I-IV were for 40 years, 
including a lo-year grace period with an interest rate of 2 
percent during the grace period and 3 percent through the 
remaining life of the loan. 

RE V was negotiated at 20 years with a 10-year grace 
period and the same interest rate arrangements as loans 
I-IV. 



Drawing on the experience acquired through the imple- 
mentation of the VRESCO and MORESCO pilot projects, sub- 
stantial modifications were introduce,d -_ into the organization 
of these projects . 

Foremost is the considerable "softening1' of terms on 
which AID made foreign exchange assistance available. 

This was reflected and enhanced in the NEA1s relending 
policies to the individual cooperatives. Two basic coopera- 
tive ltmodelslt were recognized and developed in terms of 
NEA's financial planning. Self-generating cooperatives were 
to be granted 2 percent NEA loans, while cooperatives pur- 
chasing power would be charged 3 percent. Maximum grace and 
repayment periods of 5 and 35 years respectively were estab- 
lished for both types of cooperatives; it was planned that 
self-generating cooperatives would, on average, receive 
longer term loans than those purchasing power. 

The momentum for a nationwide electrification program 
had been building since the days of the National Power 
Survey and its initial recommendations. The NEA was created 
to conduct a program leading to the eventual total electri- 
fication of the philippines on an area coverage basis. 
USAID had, since its initial involvement in the pilot co- 
operatives, declared its intention of helping to develop 
public sector support for a nationwide program. From the 
outset, therefore, the Philippines -- with AID support -- 
had embarked on a highly ambitious and widely publicized 
nationwide electrification program whose success carried 
with it considerable high-level political prestige, notably 
that of President Ferdinand Marcos. 



Rather novel systems were devised to carry forward the 
tasks of site selection, feasibility analysis and desiqi, 
and cooperative organization. .a- . 

The first of these was the Provincial Electric Coopera- 
tive Team (PECT). In September 1970 the NEA organized these 
teams -- one' to a province -- and provided their members 
with two weeks training. Each team was composed of repre- 
sentatives of the NEA, the Presidential Arm on Community 
Development (PACD), the Department of Education, the Cooper- 
ative Administration Office, the Office of the Provincial 
Governor, the League of Municipal Mayors of the province 
concerned, as well as representatives of active civic and 
religious organizations. Their function was to select and 
recommend to the NEA a small number (3-6, usually) of poten- 
tial sites in their provinces for a rural electric coopera- 
tive. 

NEA/NRECA feasibility teams assessed the sites, recom- 
mended one for project implementation, and conducted the 
preliminary engineering design and financial plan. 

Because of the large number of such feasibility/design 
studies to be conducted, NEA/NRECA quickly adopted standar- 
dized systems and procedures. In the case of the evaluation 
of alternative sites for RE cooperatives, points were award- 
ed to each area, on the basis of population density, road 9 

density, farm ownership, the existence of franchise conces- 
sions in the area, and the potential for connection to 
central station generation as measured by the distance of 
the closest municipality in the study area to an existing 
NPC or MERALCO transmission line. 



Having se lec ted  a s i t e  f o r  serv ice  by a cooperative, 
f a i r l y  standardized engineering design and f inanc ia l  plan- 
ning procedures were followed. The,se included, beginning 
with RE I ,  the  spec i f i ca t ion  of domestically produced poles  
f o r  the d i s t r i b u t i o n  system. 

Cooperative organization, where required,  was accom- 
pl ished by the PECTs and NEA with NRECA guidance. 

A I D  Pro jec t  r e l a t ed  r u r a l  e l e c t r i f i c a t i o n  was i n  every 
case d i s t r ibu ted  through cooperatives. L i t t l e  mention is 
made i n  the  p ro jec t  documentation of NEA a c t i v i t i e s  i n  
support of developing and extending ex i s t ing  p r iva te  and 
municipal systems i n  r u r a l  areas.  Such support was c l e a r l y  
within the  scope of the  NEA9s char ter ,  a s  indicated by the  
language of R.A. 6038, but  l i t t l e  can be sa id ,  on the  bas i s  
of A I D  documentation, about the  extent  o r  effect iveness  of 
such a c t i v i t y .  

3.  Outputs, Users, Uses 

The outputs of these pro j e c t s  a r e  t y p i c a l l y  spec i f ied  
i n  terms of p ro jec t  accomplishments r a t h e r  than amount of 
e l e c t r i c i t y  provided as  i n  the  following terms: 

1. Viable e l e c t r i c  cooperatives 
2 .  Backbone systems 
3. A capable National E l e c t r i f i c a t i o n  

Administration 
4. Qualified A & E firms and construction contractors  

Objectively v e r i f i a b l e  indica tors  presented i n  r e l a t i o n  
t o  these outputs were: 
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1. A t  l e a s t  one v iab le  r u r a l  electric coopera- 
t i v e  es tabl i shed  i n  every province (there a r e  
73 provinces i n  the Phi l ippines)  by 1977, 
except f o r  several  of the small provinces. 

2 .  Within each cooperative area,  a backbone 
system e l e c t r i c a l l y  l inking  a l l  municipali- 
t ies and major poblaciones completed by 1980. 

3. The personnel of NEA t r a ined  and experienced, 
capable of administering a nat ional  program 
without regular  outs ide technical  ass i s tance  
by 1980. 

4. Qualified A & E firms and construction con- 
t r a c t o r s  construct ing er ror - f ree  d i s t r i b u t i o n  
systems by 1980. 

RE I was t o  provide f o r  the  establishment of 36 cooper- 
a t i v e s ,  RE I 1  f o r  15 more, RE I11 f o r  12, and RE I V  and V 

f o r  an addi t ional  but  unspecified number. 

Ten of the  NEA/NRECA loan f e a s i b i l i t y  and engineering 
s tud ies  were avai lab le  t o  us.  A review of these projec t ions  
provides an idea of the  d i s t r i b u t i o n  of intended users  and 
uses of cooperative e l e c t r i c i t y .  

Of the t e n  cooperatives, Cagayan, Negros Or ienta l ,  
Cebu, and I l o i l o  were funded under RE I .  Zamboanga de 
Norte, Pangasinan, and Nueva Viscaya were funded under RE 

11. Lanao d e  Norte, Albay, and Northern Samar were funded 
under subsequent unspecified loans. 

Table 6 enumerates project ions of numbers and monthly 
consumption of the  various consumer c l a s ses  f o r  these 1 0  

cooperatives i n  t h e i r  first and t en th  years of operation. 



Summarizied in terms of averages taken over all 10 

cooperatives, one finds that: 

.*- , 
1. The average cooperative was designed for about 

11,000 initial connections and scheduled to in- 

crease to about 24,000 by year 10 of operations. 

2. In the initial year, 93.5 percent of connections 

were designed to be residential, with virtually no 

change (93.2 percent) by year 10. 

3. Approximately 86 percent of sales was directed at 

consumption uses (houses, public buildings, secur- 

ity lights) in year one, with residential use 

averaging 95 percent of this subtotal. 

4. By year 10, consumption uses were projected to 

decline to 77 percent of total sales. 

5. Irrigation uses accounted for 4 percent of sales 

in year one and were projected to grow to 10 per- 
cent by year 10. 

6. Large commercial and special contracts (mostly 

industrial) were expected to consume about 6 

percent of sales in year one, 9 percent by year 

10. 

7. Small commercial sales were expected to average a 

constant 3.5-4 percent, years one through 10. 



All feasibility studies reviewed were prepared during 
1971 and 1972. By year one of operations, these 10 coopera- 
tives together were planned to have connected a total of . -. 
100,605 houses. By December 1976, according to Annex B-4 of 
the RE V Project Paper, these 10 cooperatives together had 
made 40,700 house connections. Four of the cooperatives had 
not yet been energized, so that the average level of house 
connections accomplished by the energized cooperative was 
about 6,800. Clearly, some slippage and/or change of plans 
had taken place. 

VI. Projects Analysis 

We have briefly noted some policy changes which re- 
sulted from experiences with the two pilot projects, VRESCO 
and MORESCO. Important organizational changes also took 
place, as did continued policy modifications, over the lives 
of RE I-V. This section will begin by highlighting a few as 
reported in the project documentation. 

Prior to agreement on RE I, AID had secured the ser- 
vices of NRECA specialist J.B. McCurley to conduct what was 
essentially an evaluation of the NEA. This report, entitled 
"Rural Electrification in the Philippines" (August 1971, 
(32]), notes the following. 

The NEA, founded in 1969, had inherited both the assets 
and the liabilities of the defunct Electrification Admini- 
stration (EA). It continued under the same administrator 
until the fall of 1970 when he was replaced by Col. Pedro 
Dumol, who is described as {'one of a group of experienced 
GOP technocrats who have been assigned to tackle high 

priority problems in the Marcos administration. 'I 



Although Col. Dumolfs abilities are described as being 
highly developed, the then current operations of the NEA 
were criticized on several grounds, First, insufficient 
delegation of authority resulted in too many routine deci- 
sions requiring the attention of Col. Dumol. ffWithout him, If 
the study states, "the organization could easily fall a- 
part. ll 

Secondly, there was general' agreement that more than 
one half of the employees are considerably less than fully 
employed. This included some members of the feasibility 
team, although the workload clearly existed. 

Third, regulations at the NEA, limiting pay to about 50 
percent of prevailing wages in the private sector and in 
certain government organizations, were a serious personnel 
problem. A real question was raised about the capability of 
the organization to carry out -- on schedule -- the feasibi- 
lity, organizational A&EI and construction aspects of imple- 
menting the 36 cooperative systems then planned for RE I. 

Fifth, no organizational unit within NEA promoted load 
growth, consumer power-use education, or industrial expan- 
sion in the cooperative areas. 

Numerous recommendations from the McCurley report were 
developed into. an NEA reorganization program which was 
included as a condition precedent for the RE I loan. These 
included : 

1. New legislation allowing NEA direct access to 
foreign loans, thus bypassing the participation of 

the DBP and the split administrative and funding 
responsibility that participation had implied - - 



2 .  Adoption of a new organizational framework 

Relief from wage and s a l a r y j e s t r i c t i o n s  - .  

4. Technical assis tance f o r  i n s t i t u t i o n a l  development 
a t  the NEA and the  cooperatives 

5. Par t ic ipant  t r a in ing  fo r  NEA and supporting agency 
employees 

6 .  Engineering assis tance.  

By l a t e  1974, fur ther  experience had resul ted  i n  more 
changes. The most important was a departure from, o r  modi- 
f i c a t i on  o f ,  the  concept of area coverage. The subsequent 
development of the  program should be s tructured around 
I1coref1 o r  I1backbone" systems which would i n i t i a l l y  serve the 
more densely populated areas.  Expansion t o  l e s s  dense and 
out lying areas was planned fo r  l a t e r  phases of implemen- 
t a t i on .  

An i n f l a t i o n  i n  construction and fue l  cos ts  caused 
cooperatives requir ing the i n s t a l l a t i o n  of self-generation 
f a c i l i t i e s  t o  be de-emphasized. These had made up about 
half  of the cooperatives funded under RE I .  

P o l i t i c a l  conditions had deter iorated i n  the Philip- 
pines,  r e su l t ing  i n  the imposition of mart ial  law i n  
September 1972. The CAP f o r  RE I1 s t a t e s  t h a t  the  NEA had 
made an e f f o r t  i n  planning the implementation of this loan 
t o  cover a l l  the major Muslim areas,  thus re f l ec t ing  the 
perhaps inevi table  reemergence of the p o l i t i c a l  element i n  
s i t e  se lec t ion ,  fo r  which the old EA had been severely 
c r i t i c i z ed .  - 



In the environmental impact section of that CAP, it was 
recognized that the larger energy consuming and polluting 
type of industries had located and would - _  continue to locate 
in areas where large sources of cheap hydropower were avail- 
able. Electric rates in the rural electrification zones, it 
continued, would not be attractive to the larger power-con- 
suming industries. 

However, by mid 1973, the NEA had begun to exert itself 
in the area of power use promotion. In coordination with 
other agencies such as the National Irrigation Adminis- 
tration, the Development Academy of the Philippines, and 
others, the NEA had begun'to develop projects in irrigation, 
rural industries and handicrafts. 

d 



NEA and cooperative rethinking on rate structures had 
begun. While the cooperatives in the past had followed the 
declining block rate system, rates.-were beginning to be 
developed which would "more or less correspond to current 
philosophy involving social equity and energy conservation." 

By the time of RE V, the CAP could state, 1 

NEA tariffs are socialized . . . a single 
rate is charged per kilowatt-hour for 
each class of consumer. This is a 
compromise between traditional economic 
downward-sloping block rates and more 
radical upward-sloping rates which have 
been experimented with in the United 
States, and are presently used by the 
Manila Electric Company. 

The RE I I CAP states: 2 

An attempt was made to compare the rate 
schedules of similar coop and private 
franchise sys terns. 

Comparing the Manila area (private) 
utility with a rural coop (first 
~ulacan) in the general ~ G i l a  area 
shows that the Coop residential con- 
sumers are paying about 50% more for 
power than the Manila consumers (except 
'for the 25% who consume over 200 KWH/ 
month) while the coop s commercial/ 
industrial users are paying about 1/4th 
less. The NEA recommended revised rate 
schedule for Bulacan, if adopted, how- 
ever, contains a higher rate for all 
classes of consumers than the comparable 
current provisional rates for Manila 
consumers. The proposed Bulacan sche- 
dules would require most customers to 
pay at rates three times that of the 

1. AID Project Paper, Philippines1 Rural Electrification 
V, November 21, 1977, page 23. 
2. Po Ibid page 23. 



provisional Manila rates and even at the 
highest consumption levels the Bulacan 
consumer would be paying about 50% more 
than his urban counterpart in Manila. 

The study goes on to note that VRESCO and MORESCO 
consumers were paying only slightly more than comparable 
private franchise consumers. Other passages of the cA~? 
allude to the need to raise VRESCO and MORESCO rates, how- 
ever, due to their poor financial performance. 

The RE I11 CAP 1211 begins to reflect a growing concern 
with economic analysis and with the demonstration of devel- 
opmental effectiveness of the rural electrification program. 
Feasibility studies as well as CAPS predating RE 111, gener- 
ally dealt summarily with the economic, as opposed to the 
financial and engineering, aspects of the program. 

For the first time, rural electrification was explicit- 
ly presented in terms such as those contained in the follow- 
ing selected passages. 

The overriding objective is th,e utiliza- 
tion of electric power to promote pro- 
ductive enterprises with the attendant 
creation of increased income and employ- 
ment. 

Rural electrification is a key ingre- 
dient in the GOP program to create the 
- - -  

1. - Ibid. , page 23. 
2. AID, Capital Assistance Paper, Philippines : Rural 

Electrification 111, December 10, 1974, page 12. 



supporting infrastructure to sustain 
such a program. It is insufficient of 
and by itself, but otha. supporting 
programs to facilitate the productiye 
use of the power are under development. 

A recognition that the RE program, as then constituted, 
may not have been reaching the poorest of the poor is impli- 
cit in the following statement: 

It is anticipated that the indirect 
beneficiaries will include a portion of 
the lower income population who may not 
yet be able to afford electric service 
or who do not receive direct service 
because they reside outside the immeqi- 
ate service area of the electric coop. 

Again generalizing, these types of issues, when they 
had been raised at all, were dealt with through a rather 
superficial optimism in previous documentation. 

Perhaps most significant, this CAP makes the following 
strong assertions: 

Much additional survey and evaluation 
work needs to be done to better demon- 
strate the detailed impact of electrifi- 
cation on the rural areas served. 

An ongoing evaluation of rural electri- 
fication - institutionalized within the 
GOP itself - must be undertaken to 
provide GOP planners with meaningful 

1. Ibid., page 14. 
2. m., page 12. 



data  on ac tua l  soc ia l  and economic 
benef i t s  achieved so t h a t  a l loca t ion  of 
scarce c a p i t a l  between r u r a ~ ~ e l e c t r i c a l ,  
other  p a r t s  of the  power sec to r ,  and 
o ther  p r i o r i t y  sec tor  lrequirements can 
sensibly be undertaken. 

For t h e  f i r s t  time, important mention is made of 
complementarity of r u r a l  e l e c t r i f i c a t i o n  with o ther  
p r i o r i t y  pro jec ts  such as  r u r a l  roads, small-scale 
i r r i g a t i o n ,  in tegra ted  area development programs and re1 
programs aimed a t  increased production and improved 
cessing and marketing of ag r i cu l tu ra l  products. 

t he  
A I D  

PUP 
.ated 
pro- 

A f i n a l  c i t a t i o n  from t h i s  document is  indica t ive  of 
the  main issues being grappled with a t  the  time. 

... the  core system approach of necessi ty  
f i r s t  serves the  more densely populated 
areas where average income i s  higher. 
Over the  long run -increased cos ts  of 
extending systems i n t o  the  l e s s  densely 
populated area may be a s  much of a con- 
s t r a i n t  t o  d i r e c t  serv ice  a s  income 
s t a t u s .  However both fac to r s  go hand i n  
hand and the re  is no feas ib le  way of 
s t a r t i n g  on the  low end of the  spec- 
trum. 

The RE IV Projec t  Paper [ 2 2 ]  s t a t e s :  

I t  i s  d i f f i c u l t  t o  judge i f  the accom- 
plishments achieved by implementation 
through r u r a l  e l e c t r i c  cooperatives 
could have been achieved had another 
method of implementation been se lec ted .  
I t  is  unlikely t h a t  the  r e s y l t s  could 
have been any b e t t e r ,  however. 
- - - 

1. a. c i t . ,  page 32. 
2 .  OJ. a., - page 17 .  



It should perhaps be noted that the R.E. I1 CAP had 
stated that, as of June 1974, over 500 small municipal and 
private franchise holders were in ogeration, Itbut most of 
these are supplying less than 24 hour service. 

Unfortunately, no other data or assessment of their 
performance are presented, although this represents 
approximately 70 percent increase in the number of such 
operations since the National Power Survey of 1965. 

The RE IV CAP also contains an interesting, if not too 
conclusive, exercise in economic analysis. Using data 
obtained from the projections constructed in the NEA feasi- 
bility studies (which our sample suggests tended to over- 
estimate load growth), Present Social Values (PSVs) were 
calculated for each of 94 cooperatives and the program as a 
whole, using AIDfs Capital Project Appraisal Guidelines. 
Using a discount rate of 12 percent, it was found that 80 of 
the 94 cooperatives had positive PSVs and that Iton the 
whole, the NEA electrification projects have a positive PSV 
of about 2.24 million.lt2 This is on an investment (VRESCO 
through RE 111) in the neighborhood of J' 1 billion. No 
previous attempt to assess the value of the rural electrifi- 
cation program as a whole had ever been undertaken. Only 
isolated economic analyses of so-called ltrepresentativelt 
cooperatives had been attempted up to that time. 

1. AID Capital Assistance Paper, Philippines: Rural 
Electrification IV, June 14, 1974, page 3. 
2. AID, Capital Assistance Paper, Philippines : Rural 

Electrification I1 I, December 10, 1974, page 52. 



Perhaps because of the questions raised by the Senate 
Appropriations Committee in 1975 and their recommendations 
that large-scale infrastructure projwts be funded by inter- 
national funding institutions, both the RE IV and RE V 
project papers are rather defensive in tone. 

For example, although the cooperatives are.described as 
non-stock, non-profit institutions serving between 5,000 and 
30,000 households, and the NEA is described as monitoring 
all activities including engineering construction, financing 
and management (in fact, until 1974 the NEA actually con- 
ducted all these functions on behalf of the cooperatives, 1 

and to a large extent continued to do so in 1976), other 
passages continue to speak in the following glowing terms,. 

The co.operatives thus offer electricity 
to their constituents, and through 
electricity more conveniences, more 
production, more employment opportuni- 
ties and more services, but they also 
offer participation and responsibility 
and even ownership and control. By 
becoming a member of the cooperative, by 
speaking up and voting at local co- 
operative meetings, by serving on com- 
mittees, by assuming the responsibility 
and the ownership and the control, these 
rural people learn to influence and even 
better control the events of their daily 
lives, their socio-politico-economic 
environment, their futures and the 
futures of their children. 

AID participation in this program 
through this project thus provides Juan 
de la Cruz (the ~ilipino common y n )  a 
bigger role in shaping his destiny. 

1. Ibid., page 64. 
2. AID, Project Paper, "Philippines : Rural Electri- 

fication V, It November 21, 1977, page 15. 



Another example of t h i s  type of overk i l l  on unsub- 
s t a n t i a t e d  impacts is  t o  be found i n  a passage from the  
I V  PP describing the benef i t s  of e l e c t r i f y i n g  Rural Health 
Centers i n  the MOReSCO area.  The s t a t e s  t h a t ,  

One c l i n i c  representat ive s t a t e d  t h a t  a 
primary use of b e t t e r  l i g h t i n g  was f o r  
IUD inse r t ion  (previpusly done with a 
handheld f l a s h l i g h t ) .  

One i s  overwhelmed by the  v a s t  appeal of family plan- 
ning i n  t h i s  area; there  were c l e a r l y  not  enough hours of 

1 
dayl ight  t o  accomplish a l l  the inse r t ions  being requested; 

There were many r e a l  accomplishments made i n  areas 
outs ide household e l e c t r i f i c a t i o n ,  and these a r e  documented. 
The RE V 2  repor ts ,  f o r  example, t h a t  i n  April 1977, over 
4,000 schoolrooms in  approximately 600 publ ic  schools had 
been e l e c t r i f i e d  and t h a t  219 small indus t r i e s  were receiv- 
ing  power i n  13 cooperative serv ice  areas.  In  December 
1976, NEA was providing power t o  over 400 small-scale pump 
i r r i g a t i o n  systems, providing water t o  over 34,000 hectares  
of r i c e  paddies, e t c .  No indica t ion ,  however, is provided 
regarding the  proportion of previously ex i s t ing  enterpr i ses  
these numbers represent .  

Table 7, reproduced from the  RE V, indica tes  t h a t  41 
cooperative systems were operating above expectations,  while 
35 percent were operating below e.xpectations. 

1. AID, Projec t  Paper, "Philippines : Rural E lec t r i f i ca -  
t i o n  IV, April  1976, page 42. 

2 .  AID, Projec t  Paper, I1Philippines : Rural E l e c t r i f  ica- 
t i o n  V, 'I November 21, 1977, pp. 47-58. 



Table 7 
41 Cooperative Performances vs. Expectations 

.*-. PERCENTAGE 
GENERAL BASE EQUAL BELOW 

RATIO EXPECTATION COOPERATIVES OR BETTER EXPECTATION 

1. Plant-Revenue 
Ratio 12 : 1 39 

2. Debt Service 
Coverage 100% 40 

3. Consumer per 
Km. of Line 50-55 27 

4. KWH Sales per 
Km. of Line 30-40,000 26 

5. Investment per 
Consumer P 1-2,000 4 1 

6. Non-Power 
Operating Expense 
per KWH P 0.10 41 

7. System Loss 20% 41 66% 34% 

8. Percent of 
Billings 
collected 90% 33 

Source: (1231, p. 40) 

Expectations for operating efficiency are admittedly 

relatively modest however. 



Training also appears to have been a significant ac- 
complishment of the NEA program. The project paper relating 
to the Rural Electrification Training-Centers grant1 reports 
that by June 1978 -- when 106 cooperatives had been register- 
ed -- approximately 33,000 persons had been trained or 
retrained in technical and administrative skill areas. 

"A proper appreciation of the impact of rural electri- 
fication, the RE IV states2 

can perhaps best be achieved by looking 
back to the problems the program had to 
face and the solutions developed to 
surmount them in the course of program 
implementation. 

When it was started, the Philippine 
program for rural electrification faced 
a very difficult set of obstacles. 
These were mainly: 

1. The history of failure of 
government spawned coopera- 
tives. 

2. The poor credibility of most 
government agencies. 

3. The problem of assuring that 
the electric coop would be run 
professionally, and for the 
benefit of the majority of the 
people. 

Additional problems and solutions are revealed by two 

1. AID, Project Paper Philippines : Rural Electrification 
Training Center, August 1978, page 1. 
2. AID Project Paper, Philippines: Rural Electrification 

IV, April 1976, pp. 34-5. 



aud i t  reports  (No. 9-492-75-96, issued 4/4/75; and No. 

9-492-77-7, issued 2/8/77) which r e l a t e  t o  the  period cor- 

responding t o  loans FIE I-IV. .*- . 

The f i r s t  of these repor ts  t h a t  "the NEA had diverted 

la rge  quant i t ies  of excess property t o  pa r t i e s  other  than 

the  USAID-approved end-user . 

The repor t  continues : 

We also  found t h a t  four of the  
using agencies belong t o  the  GOPts 
mi l i t a ry  organizations. The a- 
gencies involved are:  National 
Intel l igence Security Agency; F i r s t  
Philippine Constabulary Zone; North 
East Command, and S l s t  Engineering 
Battalion. 

In regard t o  the  18 excess property 
vehicles  t ransfer red  by the  NEA t o  
the  51st Engineering Battalion, 
there  is  some addit ional  s i gn i f i -  
cant  information. The S l s t  Engi- 
neering Battalion, located i n  Lanao 
Del Sur Province of Mindanao, is 
using the  vehicles i n  the  con- 
s t ruc t ion  by force account of t he  
Lanao D e l  Sur E lec t r i c  Cooperative. 
The secur i ty  s i t ua t i on  was such 
t h a t  pr iva te  construction c o n t r y -  
t o r s  would not  accept work there.  

The second repor t  s t a t e s :  3 

The Rural E lec t r i f i ca t ion  Projec t  

1. A I D  Auditor General Audit Report No. 9-492-72-96, 
Rural E lec t r i f i ca t ion  Project ,  April 4 ,  1975, page 2. 

2. a. c i t . ,  page 7. 
3 .  AID Auditor General Office, Audit Report No. 

9-492-77-7, The Rural E lec t r i f i ca t ion  Projects  USAID/ 
Philippines,  February 8, 1977, page 3 .  



is approximately on schedule, or 
ahead of schedule, in achieving the 
quantified goals W g e t e d  for 
December 31, 1976. In perspective, 
statistics on accomplishments 
benefit substantially from the 
takeover by NEA of some existing 
electrical systems, as compared 
with the slower process of con- 
structing new systems. And much 
remains to be done in transforming 
the- present fledgling cooperatives 
into fully self-sustaining and 
efficient organizations. 

On balance, however, very signi- 
ficant progress has been achieved 
in what is a large and complex 
undertaking. 

The report states that, as of September 30, 1976, there 
were 422,680 house connections .' It continues : 

Approximately 50 percent of current 
consumers are receiving electrical 
services for the first time. The 
other half was formerly served by 
131 . existing, privately-owned or 
municipal electric systems servic- 
ing 180 towns and 139 barrios. 
These existing systems were taken 
over and now constitute all or part 
of systems presently operated by 41 
cooperatives originated under the 
GOP's National Electrification 
Program. The acquisition costs of 
these systems totaled 64,390,576. 

Under the original pre-martial law 
concept of the Philippines rural 
electrification program, new co- 

1. -- Ibid page 8. 



operative s i t e s  were t o  exclude 
areas where municipal o r  pr iva te  
franchise systems alrkady existed.  
Late i n  1972, however, it became 
GOP policy under a National Elec- 
t r i f i c a t i o n  Program t o  consolidate 
and merge small franchises in to  
larger ,  more viable uni ts .  

Since takeover systems are  located 
i n  more highly populated 
middle-sized urban areas,  this 
change i n  program concept departed 
from the course of p u r e l ~  ru ra l  
e l e c t r i f i c a t i o n  development. 

RE V PP reports  t h a t  as  of December 1976, 82 coopera- 
t i ve s  had been energized ([23] ,  Annex B - 4 ) .  Dist inct ions 
between takeovers and newly constructed cooperatives were 
not  made, however. About $32 million of A I D  money had been 
disbursed and an additional $62 million of GOP and 
other-donor money had been spent by the NEA.2 These t o t a l  
approximately $114 million. The prevailing Philippines 
exchange r a t e s  between 1973-1976 averaged about P7:$1. 
Thus, acquisi t ions cos t s  re la ted  t o  the  41 takeover co- 
operatives were about $9.2 million. 

Even assuming t h a t  an additional $15 million were spent 
on extending and improving the takeover systems, we might be 
led  t o  i n f e r  t h a t  the  41 new cooperatives involved an aver- 
age cos t  of about $2.2 million, while the  takeover coops 
cos t  about $.6 million each. This i s  a somewhat d i f fe ren t  
p ic ture  than t h a t  presented by the RE I V  PP which s t a t e s  

1. Po Ibid page 1 0 .  
2. A I D  Project  Paper, Philippines: Rural ~ l e c t r i f i c a t i o n  - .  

V, November 21, 1977,- page 14. 



t h a t ,  "average projec ts  current ly  cos t  s l i g h t l y  more than 
the equivalent of approximately 1.3 mil l ion do l l a r s .  "' 
Perhaps t h i s  is an i s sue  which shouu .be  addressed i n  eval- 
uating the  success of the  Philippine program, and one which 
should be kept i n  mind i n  in te rp re t ing  the  findings of 
previous evaluations. 

Projec t  evaluation was a lso  one subjec t  covered i n  the  
1977 Audit Report. A r ev i ew  of evaluation mater ials  
follows : 

Two evaluative (Phase I )  s tudies  were 
completed by research organizations i n  
1976 of c e r t a i n  aspects of the Rural 
E lec t r i f i ca t ion  Project .  One of the  two 
Phase I evaluations completed covered 
the Misamis Oriental  Rural E l ec t r i c  
Serr ice  Cooperative (MORESCO), the  p i l o t  
and o ldes t  cooperative establ ished under 
the Philippine Rural E lec t r i f i ca t ion  
program. The study indicated the bene- 
f i t s  of e l e c t r i c i t y  were reaching the  
ru r a l  poor and impacting favorably on 
various soc i a l  and economic fac tors  i n  
the  cooperative area.  

The o ther  completed Phase I study cover- 
ed both cooperative and noncooperative 
areas located i n  four provinces. This 
was a follow-on t o  a study made i n  1973. 
While t h i s  voluminous study contains 
numerous tabulated s t a t i s t i c s ,  we dis-  
covered no c l ea r  p ic tu re  of improved 
soc ia l  and economic conditions re la tab le  

1. A I D  Project  Paper ~ h i l i p p i n e s :  Rural E l ec t r i f i c a t i on  
IV, April 1976, page 19. 



to availability of electricity. A 
mixed pattern of gains and losses 
(increases and decredses) emerged 
for both cooperative and noncoope- 
rative areas. The study presents 
no conclusion. It 1 

The second Phase I study referred to is the RECOOP I1 
study discussed earlier in this report. 

The auditors continue, 

We believe a meaningful project 
evaluation must measure progress 
achieved in areas cited as project 
objectives. These include increas- 
ed agricultural production and real 
rural incomes, new employment 
opportunities, access to social 
semices not previously available, 
and use of labor-saving or con- 
venience electric appliances. 
These and other objectively veri- 
fiable indicators are set forth in 
the project logical framework 
matrix. 

The NEA, with the assistance of 
PASA experts funded by AID, has 
recently developed the framework 
and the methodology for an in-depth 
Phase I1 evaluation of the entire 
program. It is planned new compar- 
ative data will be collected and 
evaluated every 18 to 24 months. 
The project implementation plan 
anticipated completion of the 
initial Phase I1 evaluation in 
December 1976; however, as it 

1. AID Auditor General, Audit Report No. 9-492-77-7," The 
Rural Electrification Project USAID/Philippines, February 8, 
1977, page 18. 



stands now, evaluation is expected 
to be complfted in the first quar- 
ter of 1977. *- . 

The results of that evaluation were in fact published 
in June 1978. A review of the document, entitled ItNation- 
wide Survey on Socio-Economic Impact of Rural Electrifica- 
tion", will complete our survey of Philippine rural elec- 
trification project documentation: 

The major findings of that survey effort are summarized 
as follows: 2 

1. Households served by cooperatives have a 
lower socioeconomic status than those served 
by other electric utilities. 

2. Electrified households have higher socio- 
economic status than non-electrified house- 
holds. 

3. Cooperative electric utilities are more 
successful than private electric utilities in 
terms of availability of service and the 
number of connections among those accessible 
to electricity. 

4. Cooperative electric utilities are more 
successful than private electric utilities in 
penetrating remote areas and servicing Itpoorlt 
people. They have also reached a significant 
proportion of food producers. 

5 .  Rural households use electricity primarily 
for lighting. 

6. The strongest perceptions of indirect bene- 
fits of electricity were in improved peace 
and order and increased educational activity. 

1. -- Ibid page 18. 
2. NEA, USAID, National Survey on Socio-economic Impact 

of Rural Electrification, I t  June 1978, page 12. 



7. In cooperative areas,  neigmorhood sharing is 
stronaer and the benef.its o'f e l e c t r i c i t y  t o  
non-eiectrif ied households are  more d d e -  
spread than i n  non-cooperative areas. 

8. Approximately half of a l l  e l ec t r i f i ed  house- 
holds f ee l  t h a t  cos t  of e l e c t r i c i t y  i s  high. 
The extent of t h i s  opinion, however, is less 
i n  cooperative areas t h a t  i n  non-cooperative 
areas. 

9. E l ec t r i f i c  service interruptions were common 
i n  both cooperative and non-cooperative 
areas. 

10.  Households i n  cooperative and non-cooperative 
axeas have favorable a t t i tudes  towards elec- 
t r i c  cooperatives. 

A composite of Tables 11-2 and 11-3 of the  survey 
1 report  provides summary prof i l es  of cooperative area elec- 

t r i f i e d  households, cooperative area non-electrified house- 
holds, non-cooperative e l ec t r i f i ed  and non-cooperative 
non-electrified households (See Table 8 ) .  

While t h i s  summary data support the  assert ion t h a t  
cooperatives count a greater  proportion of poor among t h e i r  
customers than do non-cooperative u t i l i t i e s ,  the most s t r i k -  

ing comparison i s  between the  r e l a t i ve  prevalence of poor 
households between e l ec t r i f i ed  and non-electrified groups 
within the  cooperative areas. I t  would appear t h a t  highly 
s ign i f i can t  differences ex i s t  i n  the incomes of these two 
groups. 

1. OJ. - c i t . ,  pp. 15-16. 



Table 8. Sununary P r o f i l e s  of Cooperative Area 
vs.  Non-cooperative Area Households by 

E l e c t r i f i c a t i o n  S ta tus ,  1977 

Cooperative Cooperative *' ' Non-Cooperative Non-Cooperative 
E lec t r i f i ed  Non-Electrified E lec t r i f i ed  Non-Electrified 

- - .- 
Household Household - -  Household Household 

1. Percentage with 
income below 
P4,OOO 

2. Median educational 
attainment of 
household head 1st year Grade 6 

H.S. 
1st year 

H.S. 
Grade 6 

3 4 
3. Percentage owning 

house and l o t  

4. Percentage with houses 
of strongfieavy materials  22 

5. Mean number of household 
items owned 7 

a. Percentage with 
l e s s  than 7 house- 
hold i t e m s  56 

6. Percentage with water 
from cen t ra l  water sup- 
ply system o r  a r t e s i an  well 87 

7. Percentage of household 
heads employed one week 
before interview 8 2 

* The survey reports  no s t a t i s t i c a l  difference between these two estimates 



Sunrey Table B-9l reproduced below provides income 
d i s t r ibu t ion  data  taken from these categories .  

- - . -- - - . . -- - -- - -- - - 
.a- - 

These data permit one t o  estimate mean household n e t  
income fo r  each group. Taking a weighted -average of the  - -  

midpoint income fo r  each income c l a s s  ( w i t h  the  exception of 
the  highest c l a s s  where a f igure of p 45,000 was used t o  
avoid overstat ing the  difference between cooperative elec- 
t r i f i e d  and cooperative non-electrified households), one 
obtains the  following r e su l t s .  

-- . _ - . 

Mean ~ e t  ~ouseho ld  Income, by Cooperative and 
~ l e c t r i f i c a t i o n  Sta tus ,  1977 

Cooperative areas Non-cooperative areas 
! 
i 

Elec t r i f i ed  Non-electrified E lec t r i f i ed  Non-electrified 

P10 ,322  3 ,785 1 0 , 6 2 7  
I 

5 , 4 2 7  
$p.c. ( 2 3 2 )  (85 )  ( 2 3 9 )  ( 1 2 2 )  I 

I .  

Approximate indicators  of t he  do l l a r  per capi ta  equiv- 
a l en t  of these income levels  a re  based on a 1977 exchange 
r a t e  of p 7.40:$1 and on an assumption of an average of 6 

household members. 

1. s. c i t . ,  page 51. - 



P-80  
Table B-9 Percentage of Households: Net Income 

by Cooperative and Electrif ication States,  1977 

Cooperative Areas Non-Cooperative Areas 
Income in Pesos Elect . Non-Elec t .a, Elect.  Non-Elec t . - - - - - -- - - - -- 

l -  560 a 4 1 2 

TOTAL (Average) 100 100 100 100 

a - Less than 1 percent 



Average incomes are low across a l l  categories by any 
-. - - - - - - - 

ob j ective standard, including the AID poverty benchmarkP6f 
150 1969 US dollars per capita. It,yould appear that ,  a l -  

. - - -- - - - --A - - - -- - - . 
though the cooperatives have been semi'ng more poor than the 
private u t i l i t i e s  this difference i n  outreach is not dra- 
matic. In both cases, the poorest majority appears t o  have 
been mostly bypassed by e lec t r ic  senrice so fa r .  This i s  
confirmed by Survey Tables 111-1 and 111-3. 1 

Tablo 111-1. Porconcaqa of Elactrifimd Rousohold.: 
Housaholds in  Rural Araas; Bousahalds S xilomocars 
.nd Ovar fr8a the  Pobliacfon: and Households i n  

Romto Barrios by COOP.rativa SUtua .  1977 

Coop.ratiur Icon-eooporativo Tabla 111-3. Percentaqa of Accessihla iIousoholds: 
a rea  area E l u u ~ f i e d  Rouseholda by cooporativa S u t u s ,  1977 

1 Rural Ho\uaholds 34  

I. Houad~olds S k m  and 
from poblacion 22 

3. liOIU~hold1 2 kIS OC Q r O  
f t M  a pmvULCil1 highway 26 

I 8  Cooo area Icon-eooo area 

9 Uact r i f imd 53 32 

I(a- . luuif imd 47 68 

2 TOTAL .&.. 100 100 

While the rural electrif ication cooperatives seem 
clearly to  have outperformed other u t i l i t i e s  in  terms of 
rural  outreach, it is nonetheless surprising t o  find tha t  
inst i tut ions so-named serve a cl ientele which is only 34 
percent rural by the i r  own definition. I t  should be re- 
called tha t  these cooperatives had been created under a 
specific mandate and had been able t o  operate under fa r  more 
favorable conditions than have other small-town u t i l i t i e s .  

1. OJ. - c i t . ,  page 1 9 .  



Table IV-1' gives a distribution of monthly kwh con- 
sumption for cooperative and non-cooperative households. 'A 
similar procedure to that described.-above for the case of 
income provides estimates of mean consumption levels of 44 
and 62 kwh/rnonth for cooperative and non-cooperative house- 
holds, respectively. 

Table IV-1. Percentage of Electrified Households: 
Kilowatt-Hour Consumption per Month by 

Cooperative Status, 1977 

- 
Number of Cooperative Non-cooperative - 

- .- - 
Kilowatt Hours Area Area - .  

1 - 10 13 7 

201 -997 
TOTAL 

2 Table IV-2 provides some information on the principal 
household uses of electricity. Use of electricity for 
lighting predominates for both categories of households, 
while use for cooking is negligible. 



Table IV-2. Percentage of Electrified Households: 
Uses of Electricity for Househbld Conveniences 

by Cooperative Status, 1977 

Household Cooperative Non-cooperative 
functions areas areas 

Lighting 99 
Ironing 45 
Ventilation (Fans) 33 
.Refrigeration 20 
Cooking a 

- 

a. less than 1 percent. 

Survey Table IV-6l indicates that expenditures on 
traditional sources of energy continue to outweigh those on 
electricity within both cooperative and non-cooperative 
households. 

Judging from Table IV-1, median consumption levels are 
between 21-30 KWB/month for cooperative households, and 
between 31-40 KWH/month for non-cooperative indicating a 
slightly lower per KWH cost to non-cooperative households. 

2 Survey Table IV-4 gives some information on the com- 
mercial uses of electricity in the survey areas. The ca- 
tegory I1othersl1 includes businesses producing ice candies, 
native cakes, copra, pots and handicrafts, furniture, dried 
fish; and such industries as rice millers, drillers, photo- 
graphy studios and dental clinics. It would appear that 
purely commercial uses (variety stores/groceries) pre- 
dominate 

1. z. cit., page 26. 
2. % - c z ,  page 24. 



P-84 

Table IV-4 Percentage of E l e c t r i f i e d  Households: Commercial 

Users of E l e c t r i c i t y  by Cooperative S t a t u s ,  1977 

- -- - .- - - -  -- 
*-. 

Cooperative Areas Non-Cooperative .. Areas - - .  

N o .  of E l e c t r i f i e d  Households 1 1 , 3 8 6 ~  

No. of Commercial U s e r s  1,841 

Percentage of Commercial Users 1 6  15 

Commercial Users 

1. Varie ty  Stores/Grocery 

2 .  Dress Shop/Tailoring 

3 .  Piggery/Poultry 

4 .  Canteen/Restaurant 

5. Auto Mechanic/Welding Shop 

6. Recreation House 

7 .  Beauty/Barber Shop 

8 .  Wood/Carpentry Shop 

9. Others 

TOTAL 

(Base) 

a - l e s s  than 1 percent 

b-weighted sample 



T a b l e  IV-6. Median Monthly C a s h  O u t l a y  f o r  P o w e r  
of E l e c t r i f i e d  H o u s e h o l d s  by C o o p e r a t i v e  

S t a t u s ,  1 9 7 7  

S o u r c e s  of P o w e r  

E l e c t r i c i t y  

T r a d i t i o n a l  S o u r c e s  

Wood 

K e r o s e n e  

LPG 

C h a r c o a l  

B a t t e r y  

N o n - C o o p e r a t i v e  A r e a s  

P 1 4 . 0 0  

2 7 . 0 0  

1 0 . 0 0  

8 . 0 0  

2 8 . 0 0  

2 . 0 0  

5 . 0 0  



in the cooperative areas, while proportionately greater use. 
is made of electricity in non-cooperative areas for agri- 
cultural and cottage industrial prqduction. Perhaps this 
could be explained by the relatively longer connection time 
and more urban character of the non-cooperative areas. This 
is pure speculation, however, as no data exist to substan- 
tiate such a hypothesis. 

Cooperatives seem to compare favorably to other utili- 
ties in terns of their coverage of public facilities such as 
schools and hospitals, as is indicated by Tables IV-11 and 
IV-12. 1 

Table IV-12. Percentage of Respondents: 
Electrification Status of Nearest Hospital/ 
Clinic by Cooperative and Electrification 

Status, 1977 

Cooperative area Non-Cooperative 
Response Elect. Non-elect. Elect. Non-elect. 
Yes (Electrified) 93 86 9 2 55 
No (Not Electrified) 6 12 6 44 
Do not Know/No Response 1 2 2 1 

TOTAL 100 100 100 100 

Sunrey Tables V-1 and V-2l indicate that non-coopera- 
tive users feel more strongly about the cost of electricity 
than do cooperative households.  his is somewhat paradox- 
ical in view of indications that their cost per WE3 is, if 
anything, slightly lower than that of cooperative users. 
Interpersonal comparisons of this sort are notoriously 
difficult to interpret. 



Table IV-11.  - Percentage  of Respondents : 
E l e c t r i f i c a t i o n  S t a t u s  o f  P u b l i c  School 

n e a r e s t  B a r r i o  by Cooperat ive and 
E l e c t r i f i c a t i o n  S t a t u s ,  1977 

Response 
Coopera t ive  Area Non-Cooperative A r e a  
E l e c t .  Non-Elect. E l e c t .  Non-Elect . 

Yes ( E l e c t r i f i e d )  6 7 46  8 3 29 

No (Not E l e c t r i f i e d )  3 0 5 0 12 7 0 

Do n o t  Know/No Response 3 

TOTAL 100 



T,able V-1. Percentage of E l e c t r i f i e d  Households: 
Opinion on Cost of E l e ~ g i c i t y  by 

Cooperative Sta tus ,  1977 

- .  

Response A l l  areas  Cooperative Non-cooperative 
- - - - 

Low 4 4 3 .  
About r i g h t  44 
High 51 
Do not  know 1 

TOTAL 100 

Table V-2. Percentage of E lec t r i f i ed  Households: 
Reaction t o  Doubling of E l e c t r i c i t y  Cost by 

Cooperative Status ,  1 9 7 7  
- - - 

Response A l l  areas Cooperative Non-cooperative 
Disconnect 

r i g h t  away 16  14 17 
Reduce con- 
sumption 73 75 72 
Not change 
consumption 6 7 5 
Do not  know 5 4 6 

TOTAL 100 100 100  

R e l i a b i l i t y  of serv ice  is usual ly  presented a s  an 
important j u s t i f i c a t i o n  f o r  central-gr id r u r a l  e l e c t r i f i c a -  
t i o n  systems, which apparently characterized most NEA pro- 
grams s ince the  adoption of the  core system ( o r  modified 

1 area-coverage) concept. Survey Tables V-4 and V-5 provide 
information on the  frequency and duration of power outages 
i n  cooperative and non-cooperative areas.  

1. Op. - c i t . ,  page 31. 



Surprisingly,  it appears from these f igures  t h a t  co- 
operative areas  averaged 4.8 outages a month, each l a s t i n g  
an average of 4.3 hours. Non-cooperative areas  had 4.3 
outages per  month, averaging 3.9 hours apiece. While the  
l a t t e r  were without power an average of 17  hours per  month, 
cooperative areas  had serv ice  in ter rupt ions  averaging about 
2 1  hours, o r  23 percent longer, pe r  month. 

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

1. z. c&., page 33. -. - . - - - - . - . - - . -. -. . . - 

1 A s  indicated by Tables V-6 and V-9 , cooperative and 
non-cooperative households r a t e  qua l i ty  of e l e c t r i c  serv ice  
about the  same; non-cooperative e l e c t r i f i e d  households 
overwhelmingly indica te  a des i re  f o r  cooperative serv ice .  
This would appear t o  be a highly s ign i f i can t ,  i f  d i f f i c u l t  
t o  explain,  r e s u l t  of the  survey. One explanation might b e  . - - 

"the glamour o r  favorable image current ly  surrounding co- - 

operatives may tend t o  b ias  the  result.I1 

In summary, while the  nationwide survey has developed 
useful  information f o r  t h e  evaluation of the  NEA Rural 
E l e c t r i f i c a t i o n  Program, it is not  an evaluation. Crucial 
i ssues  involving c o s t  effect iveness  o r  cost-benef i t ,  in- 
cluding t h e  proper economic evaluation of opportunity cos t s ,  
a re  not  d e a l t  w i t h  a t  a l l .  Operations and management of the  
program and the  cooperatives, including t h e  analysis  of 
f inancia l  v i a b i l i t y ,  a re  neglected. Design i ssues ,  in- 
cluding technological,  organizational,  operational and 
f inancia l  aspects a s  r e l a t e d  t o  the  generation and distri- 
bution of benef i t s  and cos t s ,  a re  not  t rea ted .  Although 
some corre la t ions  and s t a t i s t i c s  involving t h e  d i s t r i b u t i o n  
of benef i t s  s p a t i a l l y  -- across income groups, and across 
various consumption and productive uses -- a re  presented, 
this is i n s u f f i c i e n t  t o  form the  bas is  f o r  causal inference.  

1. Op. - c i t . ,  page 35. 



.a- . 
TABLE V-5. Percentage of E l e c t r i f i e d  Households: Percept ion 

of Ususal Length of E l e c t r i c  Se rv i ce  I n t e r r u p t i o n  

by Cooperat ive S t a t u s ,  1977 

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

Non-Cooperative 
Length of I n t e r r u p t i o n  Cooperat ive Area Area 

1 hour o r  less 

2 hours 

3 hours 9 6 

4 hours 7 4 

5 t o  6 hours 7 9 

7 t o  9 hours . 6 2 

10 t o  12 hours 

13 t o  18 hours 

19 t o  24 hours 

More than 24  hours 

Don' t  know/No response  

TOTAL 

a = less than  1 percen t  



Table V-6. Percentage of Households: Opinion on 
Q u a l i t y  of E l e c t r i c  Service b y  ,C~ope ra t ive  

S t a tu s ,  1977 

Opinion on t h e  Q u a l i t y  Cooperative Non-Cooperative 
of E l e c t r i c  Service  Area Area 

Request t o  reques t  f o r  
r e p a i r  s e r v i c e  i s  PROMPT 60 

Service i s  RELIABLE 73 

B i l l  c o l l e c t i o n  is  REGULAR 87 

Table V-9. Percentage of Households i n  Non-Cooperative 
Areas: Response t o  t he  quest ion,  

"Would you l i k e  t o  have an e l e c t r i c  
cooperat ive  serve your town?" by 

E l e c t r i f i c a t i o n  S t a tu s ,  1977 

Response 

Yes 

No 

Don't know 

TOTAL 

NON-COOPERATIVE AREAS 
E l e c t r i f i e d  HH Non-Electrif i ed  HH 



Unlike the  MORESCO study, t h i s  survey s tops shor t  of imply- 
ing  t h a t  e l e c t r i f i c a t i o n  is  responsible,  wholly o r  p a r t i a l -  
l y ,  f o r  observed differences i n  i n c o w  among e l e c t r i f i e d  and 
non-electr i f ied households. Survey r e s u l t s  do not  present  a 
s u f f i c i e n t  bas is  f o r  concluding any of following: (1) elec- 
t r i f i c a t i o n  has not  r e su l t ed  i n  s ign i f i can t ly  increased 
incomes among users;  ( 2 )  t he  NEA/AID Rural E l e c t r i f i c a t i o n  
program, a s  present ly cons t i tu ted ,  has not  o r  w i l l  not  have 
a s i g n i f i c a n t  welfare impact on the  Phi l ippine r u r a l  poor; 
or  ( 3 )  r u r a l  e l e c t r i f i c a t i o n  i n  general ,  no matter how 
designed o r  implemented, is  not  an e f fec t ive  o r  valuable 
program area f o r  the  implementation of a New Directions 
development s t ra tegy.  

More work needs t o  be done t o  resolve these many i ssues  
s a t i s f a c t o r i l y  and t o  permit a reasoned and object ive judg- 
ment on the  effect iveness  of the  Philippine r u r a l  e l e c t r i -  
f i c a t i o n  program. In f a i rness ,  it is probably a l so  co r rec t  
t o  say,  a s  do many who have c lose ly  observed r u r a l  e l e c t r i -  
f i c a t i o n  i n  p rac t i ce ,  t h a t  considerably more time w i l l  have 
t o  pass before such a judgment can be reached. 

Time w i l l  pass. I t  is  important t h a t  the  lessons of 
the  Philippine experience not  be l o s t .  That is t o  say,  it 
is important t h a t  a comprehensive evaluation of the  r u r a l  
e l e c t r i f i c a t i o n  program eventually be completed. Work is 
scheduled and progressing which w i l l  fu r ther  contr ibute  t o  
t h a t  e f f o r t .  This includes continuing survey work com- 
parable t o  t h a t  performed during 1977. The recommendations 
which follow a re  intended t o  contr ibute  t o  t h a t  process, i n  
p a r t i c u l a r  by noting what a re  f e l t  t o  be important gaps i n  
the  ex i s t ing  documentation. 



VII. Recommendations 

A conceptual framework for the. evaluation of rural 
electrification projects, similar in intent and coverage to 
the sample framework provided elsewhere in this document, 
should be refined and adapted to the scale and conditions of 
the Philippine program, and agreed upon by those parties who 
maintain an interest and will participate in continuing 
evaluation work in the Philippines. Such a framework would: 

Permit the development of an integrated and 
consistent methodology for data collection and anal- 
ysis. 

Help to identify data requirements and po- 
tential data sources, including: existing records. of 
the cooperatives, the NEA, and USAID; those data which 
might be collected on a routine basis by these various 
groups; and, those which will require doing supplemen- 
tary survey work. 

Help to coordinate and schedule the efforts 
of the various participating groups. 

Permit the coordination of other sectoral, 
regional, or compleyntary-projects analyses. To 
paraphase John Westley , because the potential impact 
of rural electrification on rural development is so 
heavily dependent on the nature of complementary pro- 
grams and on the stage of rural development in general, 
its assessment must proceed through the analysis of the 
contribution of electrification relative to other 
programs and developments in a regional or sectoral 
context. 

It is recognized that there are too many rural 
electric cooperatives in the Philippines to analyze in- 
dividually. Data aggregated to the national level such 
as that presented in the Nationwide Survey [35], how- 

l. Westley, J., Preliminary Draft, "Rural Infra- 
structure Policy Background Paper, AID/PPC, October 
1978. 



ever, will not be able to support conclusions or provide 
lessons to guide potential future AID participation in rural 
electrification development, either i ,~ the Philippines or in 
other developing countries. Such data'must be complemented 
by specific micro-data from the individual cooperative 
level. Because of their length of experience as operating 
entities, VRESCO and MORESCO are good candidates for in- 
clusion and evaluation at this level. Additionally, efforts 
should be made to select a group of cooperatives, reflecting 
the wide variety of operating conditions prevailing in the 
Philippines. These conditions include size of the coopera- 
tive, load density, structure of agricultral and industrial 
production and employment in the region, family income 
levels and their distribution, integration of rural electri- 
fication with other development projects, and rate struc- 
tures. 

A wealth of information and insight with respect to 
design, organization, and implementation alternatives exists 
in the collective experience of hundreds of small private 
and municipal utilities which operate in the Philippines. 
To recapitulate their history as gleaned from the documen- 
tation reviewed: (1) 300 such utilities existed in 1965; 
(2) about 120 were taken over by the NEA and consolidated 
into 41 cooperatives; (3) as of 1974, there existed approxi- 
mately 500 such utilities, over 300 of which must have been 
established concurrently with the NEA program. Learning 
more about the conditions under which they were established 
and operate, the nature and variety of their services, 
policies, and procedures, might shed considerable light on 
alternative possibilities for AID involvement in rural 
electrification. For example, it seems reasonable to sup- 
pose that a possibly lower cost alternative might have 



worked as well as or better than the NEA program and might 

have involved the following hypothetical variant: (1) Power 

generation and transmission by the NPC_; (2) Interest subsidy 
to privately financed private and municipal utilities to 
encourage their moderate expansion to achieve the 

distribution systems now provided by the cooperatives; and 
(3) Concentration of foreign concessional and public re- 
sources on the development of senrice to the poor, low- 
density, low-growth areas, perhaps on an explicitly sub- 
sidized and developmental basis. 

Research in this area, documenting the feasibility of 
autogeneration, low-overhead flat rates, interruptible 

service, etc. would most certainly complement the evaluation 
of the cooperatives, as well as other AID sponsored rural 
energy systems research such as that being conducted under 

the Philippines Nonconventional Energy Development Project 
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