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Country

Bolivia

Costa Rica

Ecuador

Philippines

PROJECT DATA——-RURAL ELECTRIFICATION

AID Funding
for RE

Project
Purpose

Length of
Time in
Operation

Projects
Studied by
the Team

$B00

$1,850

$1,100

$620

- 2 AID loana focusing
on urban Santa Cruz
(1962, 1966)

- RE I (1973) $£11.8
million loan

- RE II (1974) $9.5
million loan

Total RE I, RE IXI:
$21.3 million

$3.3 million for three
projects (between 1965
and 1969).

- 1964 loan {Ssanto
Domingo Coop) $50.65
million

- 1964 loan {Santa
Elena Electric Co.)
30.7 million

- 1972 loan (for 11
planned subprojects
which included Daule
Coop) $3.55 miliion

- Total = $4.9 million

$92.15 million between
1965 and 1978 (included
funds for feasibility
studies, two pilot
projects, and five RE
loans).

To extend additional ser-
vice to rural and peri-
urban zcnee of the Santa
Cruz region and to elec-
trify areas adjacent to
five other department
capitals.

To help electrify, through
member-owned cooperatives,
three diverse areas of
Costa Rica: Guanacaste,
San Carlos, and San Marcos
de Tarrazu.

To assist in financing and
implementing RE projects
in selected parts of the
country.

To finance equipment,
engineering, consultant
services, and extensive
technical assistance
provided by NRECA. (Led
to establishment of
Philippines National Elec-
trification Administra-
tion, which plans total
electrification by 1990.}

Most distribution net-
works were contracted
and energized by 1979.

Cooperatives were
energized by 1969%.

- Santo Domingo--funds
loaned in 1964.

-~ Santa Elena--funds
loaned in 1964.

- Daule--funds loaned
in 1972. (Daule was
a cooperative until
taken over by na-
tional electric
company in 1976.)

4-5 years for most
cooperatives; some
electrified for 10
years.

- Santa Cruz
= Cochabamba
- Sucre
~ La Paz

- Guanacaste
- San Carles
- San Marcos de Tarrazu

Sante Domingo Coop,
Santa Elena Electric
Co., Daule (a coopera-
tive until 1976}, and
Ambato Electric Co.
(received no AID assis-
tance, but active in RE)

Batangas Electric Coop,
Camarinea Norte Rural
Electric Coop,
victorias, Manapla/
Cadiz Electric Coop,
Central Negros Electric
Coop, bon Orestes
Romualdez Electric Coop,
Camarines Sur Electric
Coop 11, and Leyte II
Electric Coop

-

lgational Foreign Assessment Center, The World Factbook--1981, Washington, D.C., Central Intelligence Agency 1981.

Figures are for 1979.
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SUMMARY

In 1980, the Office of Evaluation, Bureau for Program and
Policy Coordination, of the Agency for International Develop-
ment (AID) undertook country studies to evaluate the impact of
rural electrification programs in Bolivia, Costa Rica, Ecuador,
and the Philippines. Based on findings from these studies,
this summary report of the rural electrification sector draws
the following major conclusions:

1. Rural Electrification and the Poor. Most people in
electrified areas could atfford to, and did, electrify their
homes. This included a substantial percentage of the rural
poor. Electrification of households was popular and highly
valued by its users. The major use for household electricity
was for lighting and appliances. The rural poor had limited
ability to make productive use of electricity in their homes.

on Social Services. The most widespread public
1 Lty was for lighting {(e.g., streets, public

s tILCLty on its own did not appear to be a vital
impetus to the expansion of other social services. Development
of further public usage required explicit linkage of rural
electrification to strong, on-going social service programs,

Previous Page Blank

3. Economic Development. Agriculture: Electricity had
little direct impact on agricultural production. Only large
and fairly sophisticated farming operations such as dairies
appeared to enhance their production operations through use of
electricity. However, electricity did have an important indi-
rect impact on agriculture through its use in farm service
industries (e.g., equipment repair) or crop processing (e.g.,
rice milling). Commerce and Industry: Although the four stud-
ies differed on the extent and importance of electricity use in
business and industry, it appeared that electrification has had
the greatest impact on commerce and industry in rural areas
that are already experiencing economic growth, and in rela-
tively developed locations such as market towns. General
Conclusions: The more developed an area, the greater the im-
pact of electricity on economic growth. Electricity does not
elicit major spontaneous development in poor, less-developed
areas. In these less-developed rural areas, other interven-
tions (e.g., credit, roads) must be planned, funded, and co-
ordinated to enable area residents to use the new energy
source.

4. Rural Electric Organizations. The use and success of
rural electric cooperative organizations was found to be depen-
dent on the political traditions of the country and on the sup-
port (or lack of it) given by the central government. In each
project area, a pragmatic choice should be made concerning what

Previous Page Blank
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type of organization (public, private, cooperative) can most
effectively manage an electric system,

5. PFinancial Vviability of Rural Electric Systems. The
four evaluation studies reported that utilitles used a number
of methods to solve problems of financial viability (the most
common of which was accepting heavy subsidization by the gov-
ernment). Because a wide range of responses may be appropriate
in different locations at different times, the focus should be
on creating a financially viable system, and then on making
this system work to achieve development goals.

The following policy implications stem from the above
findings and conclusions and were endorsed by the Rural Elec-
trification Sector Meeting on September 18, 1981:

1. AID should view electricity as one of many possible
ways of meeting the energy needs of a particular rural area.
Rural electrification should be seen as part of the broader
energy sector and not as an end in itself.

2. In order to fully assess the value of electricity in
meeting the energy needs of a particular rural area, AID should
conduct studies that will give a clear picture of the costs and
benefits of the system. Serious attempts should be made to
consider all the benefits and costs, including political and
social ones which are relatively difficult to measure.

3. If rural electrification is determined to be an appro-
priate development activity in a particular area, then AID must
find ways to make its shrinking budget more effective. In most
countries where AID finds it desirable to assist in the devel-~
opment of rural electrification, AID's role should be a limited
one--focusing on areas in which AID has special expertise (e.g.,
feasibility studies, training, and institution-building).

In areas where AID is involved in all levels of rural
electrification, there are two possible courses of action:

1. If a certain threshold of modernity has been reached
in the area, it may not be necessary for AID to link its rural
electrification efforts to other development activity (for AID
could expect the local inhabitants to make use of electricity
relatively easily and quickly on their own}.

2. If such threshold characteristics do not exist, AID
should seek to integrate rural electrification projects with
other development programs so that a host of complementary
development activities are introduced along with electrifica-
tion.
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In addition to the policy issues discussed above, the
Office of Evaluation more specifically recommends to AID that:

1. Caution be used in viewing rural electrification as an
instrument of development in impoverished areas in the absence
of other development dynamics. The poorer the area, the more
skepticism one might have that rural electrification will en-
hance development.

2. The popular participation/cooperative model for manag-
ing rural electrification may not have relevance in a variety
of cases and should be compared with other models of management
in designing rural electrification projects.



I. INTRODUCTION

Development without electricity is difficult to imagine.
The widespread use of electric power symbolizes a developed
country; its absence is a sign of less-developed areas. Yet
the guestion of how and when electricity fits into the process
of development remains unanswered. At what stage of develop-
ment should electricity be introduced? How should an electric
system be organized and managed? What other resources are
neéeded to maximize its benefits? Who should get it, and how
should it be paid for?

The attraction in the United States for linking rural
electrification (RE) to development has a solid basis in
American history. The electrification of the U.S. countryside,
beginning in the 1930s, had a significant impact on economic
development. Electricity became important in agricultural pro-
duction, such as dairy and poultry. Industry was able to move
T B a8 because of the availability of electricity.
Previous Page Blank ty came labor-saving appliances that freed the

>ther activities. 1In short, the U.S. experience
has been that rural electrification contributed substantially
to an improved quality of life in the countryside and helped
increase the efficiency of both industrial and agricultural
production,

- The U.S8. experlence has helped shape AID's vision of rural
electrification in developing countries, incorporating several
aims. The first has been to improve the quality of rural life
by electrification of households, schools, clinics, and public
areas, Second, electricity would aid the modernization of
agriculture, the growth of small- and large-scale industry, and
the expansion of commercial enterprises. Furthermore, rural
electrification was expected to help stem rural migration into
overcrowded cities by helping raise rural living standards and
encouraging the economic development necessary to absorb an
expanding rural labor force. Finally, the member-~owned
cooperatives, as an integral part of the AID-funded rural elec-
trification model, were seen as a way to build democratic
institutions in developing countries.

But many of these assumptions about the impacts of rural
electrification programs have not been conclusively demon-
strated. In part, this is because AID's goals for rural elec-
trification have changed.

In the early 1960s, electrification projects focused more
on the establishment of adequate power capacity than on distri-
bution facilities and target beneficiaries. During this period,
AID viewed rural electrification projects primarily as capital
infrastructure projects. The primary concerns were engineering

Previous Page Blank
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design and the projected financial viability of borrowers.
Evaluation of rural electrification considered completion of
infrastructure, adherence to schedules, and appropriate dis-
tribution of funds. Hence, the e!aluation was "more an audit
than a sociceconomic assessment." '

From 1966 to 1976, AID's purpose and goal statements did
not mention construction. Rather, statements of this periced
stressed electricity use, improved standards of living and
welfare, provision of 24-hour electricity at reasonable rates,
and institution-building. Further definition of the intended
target group appeared in the 1977 Philippine locan, which
stressed service to the rural poor. This change of direction
was stimulated by the 1973 congressional mandate that required
AID programs to attempt to reach the "poor majority" as indi-
cated by per capita income, health, and nutrition status.

With this concern for the rural poor ("New Directions")
came criticism that infrastructure projects--such as electrifi-
cation--did not have the impact of, say, rural health, nutri-
tion, and agriculture projects. (Appendixes A and D provide
more discussion of AID's past involvement in rural electrifica-

tion; Appendixes B and C provide data on AID funding in this
sector.)

On June 1, 1978, the United States House Appropriations
Committee recommended that the Agency for International Devel-
opment evaluate its rural electrification projects:

Through fiscal year 1978, AID has obligated over $260
million for programs on rural electrification with
$78 million in loans and grants planned for fiscal
year 1979. Given this sizable investment, it is
recommended that AID's evaluation office undertake an
assessment of rural electrification efforts to deter-
mine their effects on the poor.

Subsequently, the AID Office of Evaluation commissioned
Dr. Judith Tendler to prepare a discussion paper, "Rural Elec-
trification: Linkages and Justifications."™ This 1979 explor-
atory study was intended to help formulate hypotheses for

lrobert R. Nathan Associates, Inc., "Contribution of AID
Documentation to the Evaluation of its Rural Electrification
Projects," September 1979, Vol. I, p. 15.

2House Committee on Appropriations, "Foreign Assistance and

Related Appropriations Bill, 1979," June 1, 1978, p. 17
(emphasis added).



-3-

testing and to assess what additional work needed to be done in
the rural electrification sector,.

Following the Tendler report, Robert R. Nathan Associates
submitted a contracted study, "Contributions of AID Documenta-
tion to the Evaluation of its Rural Electrification Projects."
This report was intended to help the Office of Evaluation de-
termine what complementary and supplementary approaches (such
as field trips) would be needed in order to determine project
effectiveness. (Appendix D includes discussions of the Tendler
and Nathan reports.)

Since existing documentation did not provide sufficient
information to evaluate the rural electrification sector as a
whole, the Office of Evaluation undertook four country studies
in an attempt to supply needed information on that sector. The
four countries chosen for evaluation studies (Bolivia, Costa
Rica, Ecuador, and the Philippines) were located in Latin
America and Asia, where the major part of AID-funded electrifi-
cation activity had taken place. (See Appendix E, "Methodology,"
for the reasons behind this selection.)

Although teams varied in their approaches to the study and
in the duration of their fieldwork, each team tried to acquire
as much information as possible about the impact of rural elec-
trification from onsite vigits and interviews. The major ques-
tions asked by the teams included the following:

1., Are the poor reached by rural electrification proj-
ects? What impact has electrification had on rural
households and social services? How can the varied
impacts be explained?

2, What is the impact of rural electrification on eco-
nomic development? What has been its impact on agri-

cultural production, commerce, and industry? How can
the varied impacts be explained?

3. How successful have rural electrification cooperatives
been in meeting their organizational goals? What con-
straints have they faced in reaching their organiza-
tional objectives?

4. How financially viable are the AID-sponsored rural
electric systems? How have factors such as equitable
rate structures, electric system expansion, and the
competing goals of organizational entities influenced
the impact and viability of rural electric systems?

In 1981, when the four country studies were completed, the
Office of Evaluation prepared a summary report based on the
teams' findings. This draft was discussed by participants at
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the Rural Electrification Sector Meeting held in Washington,
D.C., on September 18, 1981. The meeting was attended by ex-
perts on rural electrification from various bureaus of AID,
other international donor organizations (e.g., the Inter-
American Development Bank), and the private sector. (See
Appendix F for a report on this meeting.)

This rural electrification sector summary report draws on

all this background and presents the views of the Office of
Evaluation concerning future AID policy on this sector.

II. RURAL ELECTRIFICATION AND THE POOR

These reports attempted to answer three questions concern-
ing the relationship between rural electrification and the
poor: How many of the poor are reached by electricity? What
is the impact of electrification on their lives? What explains
these effects or lack of effects?

A. How Many are Reached?

Determining how many of the poor are reached by electric-
ity is a difficult problem. Without choosing among the varied
definitions of the poor, the teams looked only at the poor
being reached through residential connections and not at those
reached indirectly through social services and increased eco-
nomic activity.

Connection rates were generally high, In Bolivia, approx-
imately 60 percent of all those within reach of the lines con-
nected to them, for a probable total of less than 20 percent of
all households in electrified cantons. The Philippine report
asserted that while most of the poor could not afford to make
productive use of electricity, most could afford to have it in
their homes (with an estimated 40 percent not being able to
hook up). EBcuador and Costa Rica both enjoy higher per capita
incomes than the Philippines, and the household surveys taken
by the teams showed higher hook-up figures for these countries.
The Costa Rica survey showed that over half the homes with
electricity were below the poverty level (54 percent); about
the same percentage of residences were without electricity.
About 70 percent of potential customers in electrified areas
had received electricity. In Ecuador, about 85 percent of the
families surveyed who had electricity reported incomes below
the poverty level. A reasonable conclusion is that, allowing
for considerable variation, one can expect about two-thirds of
rural families to hook up to reasonably priced, accessible
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electricity and about half of the target beneficiaries to be
able to afford a minimum connection and its monthly costs,

The major obstacle to poor peopli electrifying their homes
was the initial cost of installation,™ which ranged from $30 to
$40 in the Philippines to $§5 to $120 in Bolivia, depending on
whether AID financing was available. Loan programs that spread
out the initial payments helped increase the hook-up rate among
the poor, but problems of repayment remained. The monthly
costs of electricity were generally not a problem. In vir-
tually all cases, monthly costs were substantially cheaper than
kerosene/diesel fuel, although both forms of power generally
included a government subsidy that did not reflect true costs.
Generally, people wanted electricity, valued it highly, and
were willing to sacrifice to get it. While water and education
were often cited by beneficiaries as more vital to their lives,

30ther studies have resulted in somewhat lower figures for
connection rates (e.g., 12 percent to 39 percent in Pakistan;
10 percent to 20 percent in some "electrified" Indian vil-
‘lages). (Bureau of the Census, "Philippine Rural Electric
Evaluation: Preliminary Results of the 1980 House-held Survey,"
Washington, D.C.: 1981, p. 22; H.S. Plunkett/USAID, Pakistan,
"Social Effects of Rural Electrification: An Examination of
Data From Pakistan,"” Islamabad, Pakistan: 1977 (?), p. 4:
Elizabeth Cecelski, "The Role of Electrification in Develop-
ment,” Washington D.C.: 1979, p. 24; Agency for International
Development, "Bangladesh Rural Electrification,” 1980, p. 13;

and see Appendix D, Evaluation Studies: Rural Electrification,
Section III. A, Rural Electrification and the Poor.)

47 number of other studies--in Kenya, India, Bangladesh,
Colombia, Indonesia, Nicaragua, and Pakistan--have supported
this finding that the cost of hook-up is the greatest obstacle
to household electrification., (Plunkett, p.5; Cecelski, p. 72;
AID "Bangladesh®™ 1980, p. 16; AID "Bangladesh" 1981, p. 8;
Anders Hjort, "Socio-Economic Effects of Rural Electrification
in Kenya," Stockholm, 1974, pp. 10 and 50; Peter McCawley,
"Rural Electrification in Indonesia--Is It Time?” Bulletin of
Indonesia Economic Studies, January, 1979(?), p. 68; Robert R,
Nathan Associates, "Contribution of AID Documentation to the
Evaluation of Its Rural Electrification Programs," Washington
D.C., 1979, Vol. 11, p. 56; and see Appendix D, Evaluation
Studies: Rural Electrification, Section III. A, RE and the
Rural Poor.)
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electricity was cleagly psychologically important, if only as a
symbol of modernity.

One other point is that while it is difficult to target
electricity directly to the poor, it is also difficult to ex-
clude them from the service. Unlike cases of subsidized serv-
ices such as agricultural credit and health clinics where the
relatively well-off may be able to benefit disproportionately
to their need, electricity afforded access to all those within
reach of the lines who can also afford it. Given their fixed
capital costs, utilities have a built~in incentive to expand
use to as many customers as possible in electrified areas.
This, together with the interspersion of dwellings of rich and
poor, means that the target population could, at least, not be
excluded from access to the technology.

B. Impact on Households

Reaching the poor with residential electricity raised the
qguestion of its impact on their lives. Excluding the vital
effects of increased economic productivity, the impacts on the
target groups centered on the residential uses of electricity
and its use in social services.

Sother studies have drawn mixed conclusions on the importance
the rural poor place on electrification. In Indonesia, India,
and Kenya studies, the poor did not cite electricity as a top
priority. But in other studies-~in Pakistan, Bangladesh,
Bolivia, and Guatemala--the rural poor showed a strong desire
for electricity. (Hjort, p. 84; Nathan, p. G-15; AID "Bangla-
desh® 1980, p. 10; and see Appendix D, Evaluation Studies:
Rural Electrification, Section III. A, RE and the Poor; and
Appendix ¥, Report of the Rural Electrification Sector Meeting,
Section II. B, Household Use: Comments by Participants.)

61n a five-country survey, Moon comments, "Rural electrifica-
tion, because of its tangible effects in service areas, rates
extremely high as an instrument of propaganda. It is one
development program which touches the rural poor." ({(Gilbert
Moon/National Rural Electric Cooperative Association, "For the
World Bank Group: A Report on Rural Electrification--the
Costs, Benefits, Usages, Issues and Development in Five Coun-
tries," washington D.C.: 1974, p. 137.)
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The 9verwhelming use of electricity in the homes was for
lighting. In general, and certainly among the poor, it was
not used as an energy source other than fgr lighting. Very few
used electricity in cooking, for example. Used for lighting,
electricity extended the day, usually allowing more time for
socializing. In some cases, students were able to do more
homework in the evening. Greater safety was widely cited as a
major benefit. This feeling came both from the removal of the
threat of fire from kerosene lamps and the general sense of
security from a well-lit home and environs. Comfort and con-
venience, however, were the most often mentioned benefits from
home lighting. As one Filipino put it, "You don't wake up in
the morning with soot in your nose."

The biggest economic impact of home electricity appeared
to be on women's work. Many women said they could work more on
handcrafts in the evening, and didn't get as tired as they had
from kerosene lighting. Electric irons were frequently the
first applianse purchased, and these also enhanced women's
productivity. (The Philippine team noted relatively little
sharing of appliances with nonadopters.) In some cases, home

7a host of other studies support the findings that use of elec-
tricity for lighting, followed by use for appliances, is the
most common use in households that are connected. (Cecelski,
p. 28; Nathan, p. 56; Census, p. 24; Inter~-American Development
Bank, "Evaluation Report on Rural Electrification and Energy,"
Washington, D.C.: 1979, p. 30; Development Alternatives, Inc.,
"An Evaluation of the Program Performance of the International
Programs Division of the National Rural Electric Cooperative
Association,"™ Washington, D.C.: 1977, p. B-17; and see Appen-—
dix D, Evaluation Studies: Rural Electrification, Section III.
A, Rural Electrification and the Poor.)

8Reports from Tendler, Hjort, and Inter-American Development
Bank confirm these findings. {(Judith Tendler, "Rural Electri-
fication: Linkages and Justifications,™ Washington, D.C.:
1979, p. 40; Hjort, p. 42; and Inter-American Development Bank,
"Summary of Ex-Post Evaluations and Rural Electrification Power
Projects," Washington, D.C.: 1981, p. 3.)

9However, the Inter-American Develcpment Bank noted that such
use is limited by family income and ability to purchase
appliances. The poorest women will therefore derive much less
benefit from the easing of household chores than will women who
are better off. (IDB 1981, p. 2.)



refrigerators enabled women to make extra mogsy by selling iced
candies and drinks to neighborhood children,

There was clearly a ubiquitous positive psychological
effect that electricity brought to its users. Isolated poor
areas felt less isolated and less poor with the coming of this
symbol of modernity. The increased availability of televisions
and radios enhanced the leisure hours and probably increased
peoples' awareness of the outside world. Many people saw elec-
tricity as a sign of their town coming of age Ti of the atten-
tion paid to them by the political leadership. The opposite
side of the coin was the sense of neglect felt by people in an
area not reached by lines that extended to neighboring towns.
Whether this psychological impact affected behavior is not as
clear, although the resentment felt by people in nonelectrified
areas was noted by the teams. While one might expect electri-
fication to have a positive effect on migration~--reducing out-
migration or increasing inmigiation—-thé teams were unable to
find a definite relationship. The Bolivian team found some
migration from cities to electrified market towns. The Costa
Rican evaluation team speculated that electricity had indirect-
ly accelerated migration from an electrified poor area. As
another consequence of electrification, people were able to
attend night schools and then move out of still impoverished
areas for places offering greater opportunity.

10 1977 study in Nicaragua showed that household refrigeration
improved nutrition--especially as it facilitated storage of
meat, and green and yellow vegetables. The study concluded that
refrigeration results in an estimated significant increase of 9
to 10 percent of internaticnal standards for protein and vitamin
A. (Barbara Wolfe and Jere Behrman, "Determinants of Nutrition
Demand: the Limited Relevance of Income and the Importance of
In-Kind Pood, Refrigeration..." n.d.:n.p., p. 14.)

llLooking at Latin American examples, American Technical Assis-
tance Corporation (ATAC) found new "hope and encouragement™ in
newly electrified areas. ATAC attributed a developing social
solidarity and reduction of violence to the coming of electric-
ity. (American Technical Assistance Corporation, "A Final
Report: AID Sectoral Evaluation,®™ washington, D.C.: 1972,

p. 94.)

125ther studies, too, have found little evidence that rural
electrification has influenced migration patterns. (Cecelski,
P. 46; Nathan, p. 63; IDB 1979; Hjort, p. 98; World Bank,
"Issues in Electrification,”™ n.p.: 1974, p. 17.)



C. Impact on Social Services

The degree to which electricity enhanced social services
varied considerably with the country and the type of services,
The teams looked at services such as public¢ lighting, schools,
health facilities, and water systems. The level of development
in an area appeared to be the most crucial factor in how widely
electricity was used in public services. In the Philippines,
Bolivia, and Ecuador, the teams voiced some disappointment in
the low level of electricity usage for these services. In
Costa Rica, widespread use in schools and health facilities was
noted by the team. Generally, rural towns and market centers
showed more evidence of increased services. Public squares
were lighted at night, thus providing forums for community
gatherings. Street lights offered safety and sociability.13
Lighted basketball courts provided teenagers with recreation in
the evening. Services rendered in towns that were most easily
and cheaply provided with light were generally found to be the
services that were electrified.

Other service areas, such as schools and clinics, were a
different matter. With the exception of Costa Rica, the use of
electricity was disappointing. Schools, when they were lighted
at all, were seldom used at night for adult education and made
minimal use of electrical equipment. Health clinics were some-
times provided with electricity, but many had no electrical
equipment--refrigerators for drugs or hot plates for steriliza-
tion. Nor did these servicii appear to extend their hours of
operation into the evening. In Bolivia, the modest electri-
fication of a potable water system was found to be the most
significant social service benefiting from electricity. 1In
Ecuador, the team found that minimal use was being made of
power for improving services. Only in Costa Rica did social
services show widespread improvement, notably in the use of
electrification of schools for adult literacy classes. This
reflected both the historical commitment in the country to high

13Hany studies showed the public lighting function to be very
important to rural residents who valued the security it pro-

vided. (Hjort, p. 58; Plunkett, p. 5; AID "Bangladesh" 1981,
Attachment 2, p. 4.}

14, study in Kenya found limited use of electricity for educa-
tional purposes, but d4id find electricity used to enhance
hospital service. There was even some indication that improve-
mente in the newly electrified health care facilities might
have helped attract doctors to the area. (Hjort, pp. 13 and
89.) :
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standards of education and health, and the expansion of strong
on-going programs in these areas.

Several reasons were found to explain the failed linkage
between electrification and improved social services that had
been anticipated in the project papers. The most apparent was
the failure to assign responsibility to anyone to facilitate
this linkage process. Little local planning was evidenced in
the public uses of electricity, and no administratiig or finan-
cial mechanism was apparent to implement the tasks. The
central government social service agencies could not themselves
provide the necessary resources. Whereas the government's
electric power agencies, which had access to resources, were
typically among the strongest bureaucracies, public agencies
concerned with health, education, and water were among the
weakest. Consequently, the reach of an electric distribution
system often exceeded its grasp on social services. Another
factor was that electricity was not as essential to social
service usage as had been anticipated in the project papers.
While often necessary for expansion of these services, electri-
fication was far from sufficient in itself. Clinics needed
refrigerators along with spare parts and provision for their
repair when they broke down. Night schools needed a separate
adult education program and teachers willing to teach at night.
Usually the costs of these complementary inputs were far higher
and more difficult to attain than was the electricity itself.

D. Conclusions

As reflected in its popularity, electricity for rural
households filled impoigant roles. The social consequences of
lighting were central. Extending the day, adding comfort to
the home, and giving added security and modernity to the house
were often-cited benefits. Radios, televisions, and refriger-
ators were fairly widespread and presumably enhanced the gqual-
ity of life of their users. People's eagerness for electricity
was reflected by the high percentage of hocok-ups in electrified
areas. Initial costs of installation were the most serious

15The Inter-American Development Bank also recognizes the need
to include plans for social service use in rural electric
project design. (IDB 1979, p. 18.)

16rhe Inter-american Development Bank concurs with this, find-
ing that although original project justification has often been
based on the economic benefits to be expected, the national
social benefits from rural electrification tend to be more im-
portant. (IDB 1979, p. 30.)
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barrier to gaining electricity, but this did not prevent most
people from gaining the service.

The poor benefited the least from household electricity.l7
Clearly, more electricity was used by higher income families
who were able to purchase appliances more easily. Because they
could not afford the costs of either hook-ups or of appliances
to fully uselahe electricity, the poor gained less from elec-
trification. Interestingly, the two countries showing the
most positive impact from these household connections, Ecuador
and Costa Rica, also had the highest per capita incomes, $1,100
and $1,850 per year respectively. The Philippines and Bolivia,
with lower per capita incomes, $620 and $800 respectively,
showed less impact. Similarly, while all the studies cited a
positive effect on women's household work, the countries with
higher incomes reflected a greater impact. 1In general, how-
ever, the social effects of providing households with electric-
ity were much more evident iT the reports than were increases
in productivity in the home. 9

The teams found little use of electricity for improving
social services. Other than its use in public lighting of
streets, few social services were enhanced by the coming of
electricity. Health and education facilities appeared to make
minimal use of the power, seldom extending their hours of ser-
vice or improving the quality of their equipment after electri-
fication. The availability of power was not the crucial

17nathan Associates concluded that rural electrification ap-
peared to "reach the poor but not the poorest." Other studies
support this conclusion. (Nathan, p. 50; Hjort, p. 41;
Tendler, p. 15; IDB 1979, p. 38.)

18There may be additional reasons for the failure of electric-
ity to reach the poorest households. For example, in Brazil,
Argentina, and Colombia, electric lines follow roadways, and
electrified households may not include the poorest which are
often located away from the roadways. (Appendix F, Report on
the Rural Electrification Sector Meeting, Section II. B, House-
hold Use: Comments by Participants,)

19It has been suggested that "productive use”™ may have been too
narrowly defined in some studies; that isg, the availability of
household lighting itself had an effect on productivity by
lengthening the day. For example, the Census Bureau found that
a significant number of households in Indonesia and the
Philippines used light for production in home business. (See
further discussion in Appendix D, Evaluation Studies: Rural
Electrification, Section III. A, Rural Electrification and the
Poor.,)
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obstacle to expanding these services. Without a linkage to
programs aimed at improving these social services, electricity
was unlikely to show much effect on them. Costa Rica was the
exception that underlined the point (with some examples occur-
.ring in Bolivia as well). Here electricity helped improve
health and educational services when it was joined to ongoing
programs and a strong public commitment to these areas.

III. RURAL ELECTRIFICATION AND ECONOMIC DEVELOPMENT

The impact of rural electrification on economic develop-
ment was found to vary. The most positive finding was in the
Ecuador evaluation, which concluded that rural electrification
"contributed to the development of market towns and service
centers." Nearby Bolivia inspired the most negative findings
in that team's conclusion that "providing electricity was
neither a catalyst for economic development of rural areas nor
a precondition to it."™ Underlying these findings are two
common themes.

The first is that electricity alone does not lead to spon-
taneous development activities. The provision of power did not
.in general release untapped demand for its productive use.
Linkdges to productive activities had to be planned, and pro-
grams involving, say, credit or irrigation systems needed more
support than electricity alone provided. Rural electrification
can aid development activities, not on its own, but as part of
a wider program to dsselop the productive resources of the area
receiving the power.

The second theme emerging clearly from the reports was
that the development impact of electricity was a reflection of
the existing level of development in the area. The more devel-
oped the area, the greater the impact. Where population was
more concentrated, where there was greater access to markets,
where technical skills and capital were present, there were
more opportunities to use power productively. Development was
~enhanced in areas where development was on-going. In poorer
areas with less potential, important social objectives may have

2oLooking at the Indian example, Cecelski stresses the inter-
relation between key productive inputs such as credit, land,
technology, and electricity. A change in the availability of
any one, she feels, will affect the area's overall productiv-
ity. (Cecelski, p. 16.)
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been attained, butzincreases in production and productivity
were less evident,

All the teams saw a wide array of productive uses of elec-
tricity in the areas visited. Tailors used sewing machines for
complex stitching; cafes used television to attract customers;
rice, sugar, and timber mills employed power; and small indus-
try converted from diesel to electricity, which was cheaper.
However, most rural-based industrial users had installed their
own motors prior to the arrival of central~system electricity.
Both the Bolivia and Philippines teams were struck by the slow-
ness with which several industries made tgs transition from
diesel engines to utility supply hook-up. The cost savings
resulting from the use of electricity did not appear to some of
these businessmen to be sufficient reason to sell their diesel
engines for new electric motors. Credit schemes to ease the
burden of the conversion were either not known to them or not
available.

A. Rural Electrification and Agriculture

Three of the teams found that electricity had little im-
pact on agricultural production. The Philippines team reported
"no substantial impact on cultivation" in the areas visited.
They, along with the Bolivia team, saw little use being made of
electricity for irrigation. The Ecuador team, with its gener-
ally favorable findings, saw electricity's direct impact on
agricultural production as neutral. The survey taken by the
Costa Rica team found that only 5 out of 96 respondents used
electricity in agricultural activities, 1In general, the costs
of both equipment using electricity and compatible farming
techniques were beyond the means of most farmers.

This point was underlined by the teams' discovery of very
few irrigation pumps that used electricity. The Bolivia proj-
ect anticipated that 15 percent to 30 percent of the benefit
flows in its cost-benefit analysis would come from irrigation.
Yet no parallel plans for irrigation were implemented, nor were

2lphis is supported by World Bank findings that rural electri-
fication most influences economic development in areas where
some development is already taking place as a result of public
or private investment in agriculture, agro-industries, and
infrastructure. (World Bank 1974, p. 54.)

22Looking at Indonesia, McCawley has the same observation. At
- two electrified sites, he found that industries frequently used
autogenerated rather than grid power. (McCawley, p. 60.)
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funds included in the project for financing the cost of connec-
tion. The Costa Rica team observed electricity in irrigation
only in a few large farms.

Although the team was told that electrified pumping was
widespread, they saw little evidence of it. 1In those areas of
Ecuador where irrigated rice was a major crop, the team saw
only small diesel-powered pumps. The team saw no electric
pumps. Similarly, Philippines government figures indicated the
existence of 216 pumps irrigating more than 20,000 hectares.
The evaluation team, however, observed only one electricity-
based irrigation system, and that was a failure due to faulty
design.

The reasons for the lack of use of electricity for
irrigation illustrate broader problems for its direct use in
agricultural production. A major reason has to do with the
inappropriateness of electricity to the crops and the farming
systems in use. Some crops, such as sugar and coffee in Costa
Rica and small vegetable plots and coconut trees, do not lend
themselves to the use of electricity in cultivation or irriga-
tion. 1In the Altiplano region in Bolivia, where irrigation was
projected to be 20 percent of benefit flows, the area's harsh
winters and salinity problems may have made irrigation neither
desirable nor feasible. Small farmers in the Philippines and
Costa Rica who face large up-front costs for material input
seem to have made the calculation that the use of electricity
was beyond their means.

This leads to a second set of reasons related to the
appropriateness of the electric system. The Philippines team
noted that the fields of small paddy farmers tended to be far
from distribution lines, making the connection costs substan-
tial if not prohibitive. fThe Bolivia team pointed out that
small residential users were charged more than larger users and
that the seasonal nature of many rural activities made electri-
fication unprofitable for the utilities and uneconomical for
the users, given the existence of a minimum monthly rate re-
gardless of use,

Complementary inputs which might overcome some of these
constraints were generally not found by the teams and provide a
third level of reasons for the lack of on-farm uses of electri-
city. Both in Bolivia and the Philippines the lack of financ-
ing available to small farmers for connections and electrical
equipment was noted. The banks did not promote such loans, and
government assistance to farmers did not have an important
electric component. Technical assistance to these small pro-
ducers was not evident in these two countries nor in Costa
Rica, where managers of cooperatives cited lack of staff and
funds as the constraint. In the Alto and Yacuiba Valleys of
Bolivia, the government agencies responsible for studies and



-15-

experimental drilling to facilitate irrigation projects never
initiated these activities. The utilities were not prepared to
coordinate these efforts or offer technical assistance, nor was
any effort made to aid Bolivian farmers in organizing them-
gselves into water-using associations. The Bolivia report fur-
ther pointed to the lack of promotion of electricity and the
resulting confusion by small producers concerning appropriate
motors and costs of hook-ups.

The Costa Rica study, which found the greatest use of
electricity for on-farm production, reinforced and modified the
points made by the other studies. Examining the fairly sophis~-
ticated farming operations in Costa Rica, the team concluded
that "the impact on agriculture and agro-industry can be parti-
ally predicted according to the production activities which are
taking place in the area."™ Generally, the group using elec-
tricity comprised large landholders, cultivators of permanent
crops, and livestock producers. The nonelectrified groups were
the smaller landholders and cultivators of less lucrative basic
grains. The team found that livestock producers (dairy, pig,
and poultry) relied on cooperative electricity in the produc-
tion stages, while on-farm use for coffee, rice, and sugar pro-
duction was minimal. Nowhere was electricity more important
than in dairying. According to the Costa Rica study, "in this
industry, electricity is important at all stages from cultiva-
tion to marketing and its absence at any point would signifi-
cantly reduce the volume of production.” For example,
electrified fences were relatively cheap to install, electric
milking machines increased a cow's output, and refrigeration
allowed farmers to increase their income by selling to dairy
cooperatives,

A more widespread impact on agriculture came indirectly
from the use of electricity in processing and for industries
servicing the farmers. 1In Costa Rica, benefits to farmers not
using electricity directly in production came from the increase
in equipment repair shops which, according to their owners,
owed their existence to cooperative power. Similarly, in small
sugar processors and large rice millers, electricity had in-
creased the plants' capacities and may have stimulated farm
production. (Small rice millers retained more expensive diesel
generators because of the cost of conversion, while  large sugar
processors used a sugar byproduct for fuel,) In Ecuador, agro-
industries had increased in the areas electrified, with local
husking and drying facilities for coffee and rice substantially
increasing the value of the crop to the farmer. Unreliable
. service and high processing in the Daule area of Ecuador.
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In the Philippines, the team found widespread conversion to
electricity by rice mills as well as the establishment of new
mills. The Bolivia team found relatively little use of elec-
tricity in local agro-industries and attributed this to a num-
ber of factors such as lack of markets for expanded production,
high costs of connecting, and lack of financing.

B. Commercial and Industrial Uses

All the teams found that commercial and industrial busi-
nesses were using electricity in the areas visited. They
differed, however, on the degree of impact they believed rural
electrification to have on these economic activities. In
Ecuador, the team saw electric power as having contributed
significantly to the growth of market towns and the expansion
of industry and commerce. On the other hand, the Bolivia team
found little use of electricity by small, rural producers and,
except for the boom area of Santa Cruz, little growth of pro-
duction. 1In general, the studies agreed on three points: (1)
that larger businesses converted to electricity more quickly
and made relatively greater use of it than smaller ones; (2)
the more developed the area the greater the impact of electric-
ity on commerce; and (3) the availability of electricity was of
much greater economic significance for market towns than it was
for outlying rural areas.

- The disagreement among the teams on the impact of rural
electrification on commerce and industry was largely one of
degree. Differing emphases on how important electricity was to
the development of these economic activities and how widely it
was used elicited varied observations. The Ecuador team, which
centered its attention on large market towns, and the Costa
Rica team, which looked at the relatively prosperous economy of
that country, emphasized the positive aspects. In Ecuador, the
growth of small industry and of artisanry shops was attributed
to electrification., The team stressed the high impact of elec-
tricity on industry in Santo Domingo (population 50,000), which
allowed the town to become a transportation center with a popu-
lation dependent on jobs that would not exist without power.
The Costa Rica team found a wide variety of industrial and
commercial users, ranging from cement factories and saw mills,
to tourist hotels and restaurants. The team concluded that
electricity had accelerated the socioeconomic growth of all
three project areas to varying degrees,

The Bolivia and the Philippines teams were less positive
about the impact on commerce and industry. The Philippines
report stressed electricity's lack of productive uses except in
the relatively prosperous market town of Batangas. High costs,
reliability of service, lack of start-up capital, and dearth of
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industrial or commercial skills were pointed out as reasons be-
hind this nonuse. Where electricity was used, it tended to be
by wealthy families who gid not usually generate much employ-
ment beyond the family. The Bolivia report also emphasized
the constraints: high costs for small users, lack of informa-
tion on using and converting to electricity, machine-based
technologies not being competitive with existing labor-based
ones, and the questionable economic advantages of conversion.
Even in Santa Cruz, where electricity was used in small indus-
try, much of this use was transferred from previous autogenera-
tion supplies.

Given these differing emphases, the teams did nevertheless
converge on several crucial points. All saw larger entrepre-
neurs as more fully capable of using the power than smaller
ones. In Santa Elena, the Ecuador team viewed this as a viable
exercise in trickle-down economics, with employment being gen-
erated among the poor from repair shops, brick plants, and
tourist hotels. Costa Rica similarly emphasized the employment
generated in cement factories, saw mills, and tourist hotels.
In Bolivia, large entrepreneurs had an advantage over smaller
ones for sources of finance and discounted much of the increase
in employment. The Philippines team, while seeing the poor
excluded from direct productive uses of the power, saw a number
of upwardly mobile families using electricity to assist their
rise into the middle classes.

There was also general agreement that commerce and indus-
try in the market towns and more-developed areas showed the
most impact from electricity. Batangas in the Philippines,
Santa Domingo in Ecuador, Santa Cruz in Bolivia, and San Carlos
in Costa Rica, all showed significantly increased economic
activity, greater in varying degrees than in less-developed -
electrified areas. The teams generally believed that electric-
ity was an important development input, but in most cases not
the crucial factor in a town's development. In less developed’
areas, less impact was found. Negros in the Philippines,
Guanacaste in Costa Rica, and Cochabamba in Bolivia, all showed
less economic reaction to the coming of electric power. An
exception to this was found in the poor area of Santa Elena,
Ecuador, Here the team found that electricity was crucial to
the development of a tourist industry. Although this directly
benefited the upper-income classes using the resort, it also
provided jobs in an area with few other options for develop-
ment. Outside of tourism, electricity had little impact on
industry and agriculture in this area.

230ther studies support tois more pessimistic view about the
potential of rural electrification for increasing employment.
(Hjort, p. 1ll1l; Nathan, p. 55; IDB 1979, p. 35.)
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C. Conclusions

The most important impact of rural electrification on
agricultural production was an indirect one. 1In processing
plants and in equipment shops, electricity appeared to stim-
ulate progxction indirectly. On-farm uses were less in
evidence. Except for fairly sophisticated livestock opera-
tions and among large landholders, elecﬁgicity was not usually
a direct benefit to on-~farm production. Whether complement-
ary inputs such as credit for irrigation pumps would result 58
greater utilization or prove cost-effective remains unclear.

Rural electrification had the greatest productive effect
on economic activities for those with the resources to use
it. Whether it was due to the size of the business, its
location in a town, or the ongoing development in an area,
those entrepreneurs who could combine electric power with other
inputs made greater productive use of electricity. The teams
differed on whether the increase in productivity was
substantial enough to justify the investment and to what degree
the benefits trickled down to the target beneficiaries. What
does seem clear is that the major productive impact of
electricity on the lives of the poor was indirect, lying in its
assistance to the overall process of development., This, in
turn, was dependent on the provision of other inputs and on the
existing level of economic activity rather than on the delivery
of electricity alone.

24Partly as a result of these evaluation findings, AID's
Bangladesh rural electrification project has made efforts to
increase the proportion of agricultural and agro-industrial
sign-ups. (AID "Bangladesh"™ 1980, p. 13.)

25The Inter-American Development Bank came to similar conclu-
sions. The IDB found that rural electrification helped larger
farms (which often had irrigated fields) and dairy and poultry
farms, rather than helping small family tarms. (IDB 1981, p. 41.)

261+ should be noted that India, which hes encouraged the use
of electricity for irrigation pumpsets, is taking a hard look
at its electric grid extensions because of rising costs. (See
Appendix F, Report on the Rural Electrification Sector Meeting,
Section IV. B, Agricultural Productive Use: Comments by
Participants.)
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IV. RURAL ELECTRIFICATION AND ORGANIZATION

AID funding for rural electrification was not aimed only
at creating and supporting rural electrification organizations
which would effectively generate and deliver their service.

The organizations, it was said, were also designed to reach the
beneficiaries in the poor majority more efficiently than exist-
ing institutions and to involve the local population in the
administration of rural electrification. Thus, the aim of the
rural electric cooperatives was to effectively construct and
maintain a rural electric system, deliver its power to rural
poor, and gain the participation of the population as owners of
their local cooperatives. These lofty goals were, of course,
dependent on local conditions far more than on outside initia-
tives for their success. Not surprisingly, a mixed picture of
organizational accomplishments emerged from the evaluations,

Two sets of organizational questions emerged. One con-
cerned the relationships between the central government's
electric agency and the local cooperatives. How supportive
they were of the cooperatives and how much control they sought
over them were recurring questions. The other organizational
question concerned the relationship between the cooperatives
and their members. How involved and aware of the cooperatives
were the people who in theory owned them? To what degree did

they participate in the cooperatives and thus influence their
operations?

A. Central Government and the Cooperatives

The attitude of the central government and its power
agency was crucial to the functioning of the local electric
cooperatives. In most cases they were legally and functionally
creations of the central government. They were dependent on
the government for the bulk of their financing {including AID
funds), technical assistance, equipment, and often for the
electricity they used. 1In Costa Rica and the Philippines, the
support given the cooperatives was critical to their success,
In Ecuador, the dislike and indifference of the central power
agency tgyard cooperatives largely explain their lack of
success.

27other studies have come to similar conclusions. (See Nathan,
p. 35 and Appendix D, Evaluation Studies: Rural Electrifica-
tion, Section III. D, Rural Electric Organizations.)
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The Philippine Government's National Electrification Ad-
ministration (NEA) was a strong, well-managed institution main-
taining tight control over some 117 cooperatives. Through loan
agreements to cooperatives, training for their staff members,
approval of local managers, and technical assistance, NEA
closely supervised the cooperatives. This has resulted in
generally well-run cooperatives and the rapid expansion of the
electric system. At times, NEA has pushed the cooperatives to
expand services (in line with the government's political prior-
ities) faster than the local cooperatives wished. In Costa
Rica, the combination of a tradition of cooperatives, the
government desire to expand electricity in rural areas, and the
availability of AID funds led to the initiation of cooperative
electric service. These cooperatives apparently functioned
well without the intense government oversight found in the
Philippines.

In Ecuador, AID funding was designed to benefit six pri-
vate companies and five cooperatives. The cooperatives met
with only limited success; two were formed but only one is
still functioning. (Two of the five were constituted as com-
panies.) There was a variety of economic and political reasons
for their difficulties, but central to the problem was that the
government agency overseeing electrification never favored co-
operatives., The government had an implicit policy of not pro-
moting cooperatives and when U.S.-Ecuador relations cooled in
the early 1970s, the NRECA-AID-sponsored cooperatives became
suspect. With little government backing and no strategy for
building grass-roots support, it's not surprising that coopera-
tives did not take hold. Technical and financial considera-
tions with central control were maximized. The fox was in
charge of the hen house with predictable results for the coop-
eratives.

B. Cooperatives and Local Involvement

A major purpose of using cooperatives to manage the rural
electric system was to involve the local population in its
activities. This was seen to be an important social objective
beyond the delivery of electricity. The Capital Assistance
Papers in Ecuador and the Philippines make this clear. 1In
Ecuador, providing power through a cooperative "has the best
chance to contribute to the formation of an increasingly
responsive and responsible democratic society."™ 1In the
Philippines, the rural people would "gain useful social and
political experience by organizing themselves into electric
cooperatives...." Once established, the cooperative, "since it
laces together all the social and economic levels of the commu-
nity," would act as a "watering place" leading toward further
community efforts. The cooperatives' function was thus to
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support grass-roots decision-making and community participation
in their activities.

In the studies that touched on these concerns (all except
that in Bolivia), a mixed picture emerged. The expectations
for cooperatives' participation went unfulfilled in Ecuador and
the Philippines, while the Costa Rica study showed more posi-
tive results. Generally, it appears that the Costa Rica team's
conclusion that the success of cooperatives depends on "the
existence of supportive and mutually reinforcing attitudes and
policies™ in the general society is borne out by the other
studies,

The teams generally found little evidence 05 broad and .
active member participation in the cooperatives. 8 1In Ecuador,
only a small percentage of the members attended the annual .
general membership meeting. In the Philippines, the team found
no users who had attended the general meeting, attendance at
which appeared to vary with the presence or absence of raffles,
free food, and transportation. 1In Costa Rica, however, half of
the survey sample reported that they had attended cooperative
meetings in the last year.

Awareness of the cooperatives and their activities was
generally low. In the Ecuador survey, only 3 percent of coop-
erative members were aware that they were members. 1In the
Philippines, none of the respondents knew the name of the coop-
erative board members elected to represent them, and thus did
not go to them with complaints. Few knew they were cooperative
members. Costa Rica again provided an exception, with only 13
percent of cooperative members failing to identify themselves
as such.

The Philippines report provides the closest view of how
the cooperatives run and a partial answer to the lack of the
desired popular participation and awareness. The boards of

28Similarly, Nathan Associates found that, in most projects,
community participation in rural electric cooperatives was
"weakly developed." However, the U.S. National Rural Electric
Cooperative Association points out that there is still much
room for discussion as to the definition of a "good" rate of
participation. Other criteria might be the way members are
involved in the management of the cooperatives, or the commit-
ment of the cooperatives in getting rural electrification to
the poor. NRECA also noted that participation figures compare
favorably with attendance figures at U.S. rural electric coop-
erative meetings. (Nathan, p. 38; and Appendix F, Report on
the Rural Electrification Sector Meeting, Section IV. B, Rural
Electric Organizations: Comments by Participants.)
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directors of the several cooperatives visited were dominated by
a local elite of government officials, businesspeople, profes-
sionals, and planters, with no workers or small farmers on the
boards. The general meetings were usually pro forma affairs
designed to get members' agreements on continuing policies and
personnel. 1In one cooperative, membership itself was limited
to about 10 percent cof consumers, apparently in order to main-
tain the present board in power.

The coming of electricity did have some impact on commu-
nity organizations. 1In order to get transmission lines into
new areas, local community groups had to organize labor and
bring pressure on the authorities to serve them. These
activities ranged from sabotage of other areas' electric lines
in Bolivia, to organizing local contributions in Ecuador. The
cooperative form of organization may have been less important
in motivating these activities than the prospect of electric
service itself. The replication of cooperatives for other
activities was not evident to the teams. Neither the govern-
ment of Ecuador nor Bolivia appeared keen on repeating its
experience in cooperatives. In the Philippines, the success of
rural cooperatives was cited as an exception to a lengthy
record of unsuccessful farmers' cooperatives in the country.
And in Costa Rica, no other electric cooperatives have been
created following the AID-funded ones,

C. Conclusions

The constraints placed on rural electrification organiza-
tions were twofold. One was political, deriving from the
central government's wish not to lose control of the electrifi-
cation program. In Ecuador, where cooperatives were seen as a
threat, this eventually led to only two of five cooperatives
being formed and to the restriction on additional financing.
In the Philippines, the central government could keep control
through funding and personnel, and strongly expanded the coop-
eratives as a vital part of its strateqy of rural development.
The second constraint was technical and financial. Here the
need for technical expertise to make the system effective, and
financial responsibility to make it viable, tended to central-
ize decision-making. In the Philippines, control over pricing
and distribution remained in Manila. 1In Bolivia, technical
decisions over the type and cost of the system were made by
foreign advisors and government experts. Only in Costa Rica
did these constraints apparently not limit the operations of
the rural cooperative, Here a long tradition of central gov-
ernment support for cooperatives and an active, educated -
populace resulted in the smooth functioning of the rural elec-
trification cooperatives.
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The major consequence of the rural cooperative form ap-
peared to be in keeping the system from being totally central-
ized. While producing lines of conflict between the center and
regions, it kept the system accessible to local influences and
conditions. Whether this required a cooperative organization
or whether a private/public company would have functioned as
well is not clear. The participatory goals of the cooperatives
were not generally achieved. This, of course, was a secondary
objective of the cooperatives, What the cooperatives did
accomplish was the effective delivery of electric service. And
generating power rather than generating participation is
clearly the most important output to be sought from any elec~
tric organizations.

The conclusion to be drawn from this is straightforward.
Decisions on organization by planners should center on the need
for effective management. Priority should not be placed on
participatory goals that are more dependent on the traditions
of the country and the political attitudes of the government
than on the services being delivered by a rural electrification
system. A pragmatic choice should be made on what type of
organization (public, private, or cooperative) can most effec-
tively manage an electrification system in a particular coun-

try. Social oB;ectives of participation should be a secondary
consideration, '

V. Rural Electrification and Financial Viability

Several common problems affected the financial viability
of the rural electric utilities visited by the teams. First
was the high cost of installation, the major constraint in
reaching the poor and increasing the level of usage. Second
was the difficulty in balancing electricity supply and demand--
especially in the critical years following disbursement of AID
funds., This was linked with the third issue ©of system expan-
sion and the tension between the central government, which

29Colombia, for example, has no cooperatives, but has a na-
tional rural electrification approach that produces the same
end results as the cooperatives in terms of delivering elec-
tricity. The World Bank has found little evidence that one
institutional arrangement is preferable to another. Appropri-
ate institutional arrangements depend on the country, on the
culture, the size and population of the rural areas, and the
available skills (wWorld Bank 1974, pp. ix and 52; DAI, p. 59;
and Appendix F, Report on the Rural Electrification Sector
Meeting, Section 1IV. B, Rural Electric Organizations: Comments
by Participants.)
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supported wider rural electrification, and local utilities,
which viewed expansion as a threat to their resources. The
final problem was the difficult question of fixing a rate

schedule that balanced social and financial considerations.

It should be noted that all these issues are closely tied
to the fact that the rural electric systems visited by the
teams emphasized household connections. Therefore, solutions
by the utilities to these financial viability problems promised
a continued emphasis on household electrification. Rural elec-
tric systems emphasizing social service or productive uses
would be expected to present different kinds of financial
challenges. Such systems would need, for example, investment
in complementary development efforts such as irrigation pro-
grams or health clinic construction to gain maximum impact from
the electricity.

A. Cost of Installation

In general, the cost of installation, rather than monthly
rates, was the major constraint in reaching poor households.
The Ecuador team, for example, found an average hook-up cost of
about 2,500 sucres (U.5.$100). Even when this cost was spread
over 18 months, it still represented a very substantial invest-
ment for most people in rural areas. Incomes of less than
6,000 sucres per month were reported by 84.6 percent of the
families surveyed by the team.

The Costa Rica and Bolivia teams found that project plans
had included loan funds to help poor households absorb the
hook-up costs. But the loan money had run out and the teams
found that the poor were bearing much more of the burden of
installation than envisioned by planners. In Bolivia, would-be
consumers had to make a downpayment of nearly U.S.$120--
compared to the $4 to $8 downpayment required of those who had
been able to take advantage of the available financing earlier.
However difficult the initial financing, the Costa Rica,
Ecuador, and Bolivia teams commented upon the willingness of
the poor to save and sacrifice to meet the substantial capital
costs of installation.

The Philippine team, like the others, found installation
costs a burden for poor households. The team determined that
with installation costs ranging from P150 to P250 (U.S5.$30 to
U.5.$40), together with additional charges for connecting
houses further than 35 to 40 meters from the main line, many
poor households were not able to afford the costs of hook-up.
In terms of occupation and income, the team felt that few
Philippine fishermen, small tenant farmers, or landless labor-
ers, for example, would be able to electrify their homes.
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Unlike the other teams, however, the Philippines team
found a reluctance on the part of poor households to borrow for
housewiring. The reason for this is not clear. The difference
may be attributable to more precarious incomes, to a lower
standard of living among Philippine poor, or to the difficult
loan terms available for housewiring and the unwillingness of
households to go into debt to gain access to electricity.

{Many loans allowed only a 90-day grace period and required
repayment in three monthly installments.)

B. Balancing Electricity Supply and Demand

Many of the financial problems faced by the rural electric
companies and cooperatives were due to a mismatch of electric-
ity supply and demand--especially in the early years of opera-
tion immediately following disbursement of AXD funds, Rural
- electrification projects in general are characterized by high
initial costs and underused capacity in the system in the years
immediately following the completion of construction. There-
fore, it is essential to load up the system as quickly as pos-
sible. Adding new customers is necessary to realize eggnomic
benefits and ensure adequate revenues for the utility.

The Costa Rica team reported that during the first 5 to 6
years of operation, Costa Rican cooperatives were faced with
unpredicted low growth rates in the number of users and low
consumption of electricity per user. The cocperatives had not
consolidated their financial position and administrators lacked
experience; the result was an uneasy financial position for a
number of years. The cooperatives' financial position &id
improve, however, By the time of the team's visit, the cooper-
atives had been operating at a profit for 4 to 5 years and had
a very good credit rating.

In Bolivia, the utilities also had trouble during the
early years of operation. In this case, rural electrification
plans had overestimated the average consumption per individual
consumer and had underestimated the number of people desiring
electricity. At the same time, because of financial and per-
sonnel constraints, Bolivian utilities were not able to fill
requests for hook-up. The result was unused generation,

30gyccess in loading up the system frequently depends on the
tariff structure. If tariffs are too high, there may be disap-
pointing levels of demand and an underused system., But if
tariffs are too low, there may be a rationing of scarce elec-
tricity and implicit subsidies to consumers. (McCawley, p. 74.)
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transmission, and distribution capacity in the system and in-
sufficient revenues.

The difficulties of projecting supply and demand were
further illustrated in Ecuador, where the team found that lack
of generating capacity, not the willingness of the people to
pay hook-up costs and membership fees, was the constraining
factor in building up usage at the Santo Domingo cooperative.

C. Expanding the Rural Electric System

How far and fast electric systems expanded their grids
were often a result of political pressures from government
officials opposing financial restraints voiced by utility man-
agers. The central governments generally supported rural
electrification and frequently pressured the local utilities to
expand their service area. The central governments' motiva-
tions ranged from a concern for improving the lives of the
rural poor, to a realization that rural constituents wanted
electricity in their homes. The local utilities, charged with
the responsibility for carrying out electrification, were
staffed with managers and technicians who were regularly faced
with balance sheets and were closely concerned with the util-
ities' financial viability. The result was an area of tension
where the national government urged expanded service while the
Jocal manager often viewed the expenses of expansion with
alarm.

In Ecuador, for example, the team found one local electric
company that saw rural electrification as a social service at
best and, at worst, as a potential long-term drain on its re-
sources. The Government of the Philippines, with a commitment
to electrify the whole country by 1987, urged maximization of
connections to rural households. The team felt that this weak-
ened the financial viability of many cooperatives, for the
rapid expansion of services had caused the cooperatives to
postpone establishment of adequate sinking funds in favor of
increased construction expenditures. 1In Bolivia, there was
some indication that central government support for rural elec-
trification was confronting utilities that were unenthusiastic
about expanding service into the countryside. Some local man-
agers prefsired to concentrate on serving more profitable urban
consumers.

3lthe Inter-American Development Bank found similar instances
where electric utilities' precarious financial situation made
them reluctant to extend service into rural areas. (IDB, 1981,
p. 14.)
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More positive comments on this issue came from Costa Rica,
where the policy of cooperatives was to keep an adequate bal-
ance between social and financial health. A supportive atti-
tude on the part of the national government made it possible
for the cooperatives to consider their own financial viability
when deciding to expand service. Thus, when profits were high,
a cooperative was more willing to expand service to low-income
communities.

Clearly it is possible for expansion and financial viabil-
ity to co-exist. Logically, expansion of service will be most
successful when utilities are making a profit. what has not
always been clear is that more expansion of electrification is
not the sine qua non of a rural electrification project. This
returns to the issue of objectives: 1Is the electricity meant
to satisfy social uses in households, to increase agricultural
production, to expand commercial or industrial operations, to
improve social services, or to politically strengthen the gov-
ernment? Financial viability is a necessary requirement only
for system expansion. Development objectives and adequate
resources combined with electricity ought to remain the ends
and means of the process.

D. Rate Schedules

A final problem that affects the financial viability of
the rural electric utilities is the difficulty of balancing
social and financial considerations in fixing rate schedules.
The Costa Rica team had the most favorable comments on this
issue, saying that the perceived fairness of the costs charged
was an important reason for the cooperatives' positive rela-
tionship and subsequent good reputation w§5h the consumers,
Other teams reported more mixed findings.

32phe World Bank's somewhat pessimistic findings were that in
most rural electric systems, pricing policies contradict the
social and economic development aims of the investments.
Nathan Associates suggested that a tendency exists to favor
tariff structures in which residential users pay higher than
average costs per kWh, This, they felt, may limit access to
electricity by the rural poor. Cecelski found that cross-
subsidies from domestic to industrial users weare the most com-
mon. The Inter-American Development Bank findings have been
mixed, although project goals call for an adjusted rate
schedule so that the poor can afford at least minimum monthly
service, (World Bank 1974, p. 34; Nathan, p. 20; Cecelski,
p. 66; IDB 1979, p. 32; IDB 1981, p. 14.)
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Several common themes, however, ran through the reports of
all the evaluation teams on the subject of rate structures.
First, teams found that because of pressure to keep rates down
and a perceived obligation on the part ¢of the government to
subsidize power, the full costs of electricity were seldom
passed on to the consumer. (This is a common characteristic of
rural electric systems worldwide, because the cost of deliver-
ing service in rural areas is high.) 1In Costa Rica, government
policies provided for subsidized rates for block purchasers of
power supplied to cooperatives by the national power company.
In Ecuador, the government subsidized petroleum prices, which
lowered generation costs for electricity. In Bolivia and the
Philippines, utility delinquency in paying for power purchased
or in repaying loans in effect forced the national power com-
pany to provide interest-free operating capital and reduced the
pressure on utilities to raise consumer prices,

Another characteristic found to some extent by all the
studies was the utilities' effort to have their more affluent
consumers subsidize electricity used by the poor: higher
income or urban households subsidized low-income and rural
electricisg users; industrial consumers helped subsidize house-
hold use.

In Costa Rica, the poor paid low rates for basic service,
In addition, the team found that households in the highest
income strata paid very high installation costs and monthly
charges based on commercial rates. The team suggested that
these more affluent households were in effect subsidizing those
at the lowest income strata. The Ecuador team found that urban
areas subsidized rural areas, because hook-up charges in rural
areas did not cover full costs. Commercial and industrial
users (mainly urban) paid a l0-percent surcharge on electric
bills, which support a national program to expand rural elec-
trification, The team also reported that the Government of
Ecuador was in the process of establishing a progressive rate
structure that would benefit the smallest residential and com-
mercial users.

Bolivian utilities had begun to set equal rate policies
for urban users. Since delivery costs were higher in rural

33rhig is not supported by Cecelski, who looked at developing
countries in Asia, Africa, and South America and found that
most tariffs used a declining block structure in which larger
users such as industry paid lower rates. The World Bank, too,
found existing tariff structures that gave greater subsidies to
larger consumers--a practice that the Bank felt undermined the
performance of the system, (Cecelski, p. 63; World Bank 1974,
pP. 34.)
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areas, urban users could be said to subsidize rural use. How-
ever, the team also found that AID-funded rural systems had set
higher minimum consumption levels than their urban counter-
parts, even though average rural household consumption is
lower. In the Philippines, utilities typically collected the
same amount per kWh from industrial users as they collected
from residential users., Costs of servicing industry were
lower, so industry subsidized household usage. PFuture Philip-
pines Government plans call for an increase in the industrial
sector's contribution to financing the rural electric coopera-
tives,

E. Conclusions

Evaluation teams received different responses by electric
systems to the problems of financial viability. In some areas,
loan programs had made it possible to spread out high installa-
tion costs, and thus eased the burden on poor households wish-
ing to connect to the system. The Costa Rica and Bolivia
reports suggest that insufficient attention may have been paid
to the importance of such loan programs in project planning.

In both cases, loan money ran out, leaving the poor with a
heavier financial burden than originally envisioned.

Teams found instances--also in Costa Rica and Bolivia--
where consumers were willing to make capital investments in
order to expand service or to help their utility out of a tight
financial spot. Such opportunities for mobilizing private sav-
ings were not always used, however, and may be missed chances
to involve local capital in an infrastructure project,

The Costa Rica cooperatives' success in balancing expanded
electric service with collecting adequate revenue demonstrates

that financial health can co-exist with further electrification
efforts.

The Bolivia team observed that most AID-funded rural elec-
trification projects were, in fact, household electrification
projects., Given this fact, the team pointed out that expensive
U.S. technical design standards might not be necessary for the
relatively low power loads required by rural household consum-
ers. The Bolivia report suggests that less expensive technical
designs be considered in planning rural electrification
projects.

The household focus of rural electrification projects has
posed certain problems to financial viability and also helped
define the solutions to these problems. If rapid electrifica-
tion of rural households is the desired goal, certain costs
{such as hook-up and maintenance) must be absorbed., On the
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other hand, if the aim of rural electrification projects is to
encourage productive or social service usage, then certain
other costs must be incurred. In the least developed areas,
increasing productive usage seems to require complementary
development inputs such as irrigation or rural credit programs.
Encouraging social service use in such areas will require simi-
lar inputs in such forms as personnel and equipment for clinics
and schools. The alternative would be to limit rural electri-
fication projects to areas where a certain amount of develop-
ment has already been achieved, where fewer complementary
inputs would be needed.

In the end, the issue of the financial viability of rural
electric utilities comes back to the question of desired goals.
Financial viability, in itself, is not a primary goal of rural
electrification. Rather, it should be the bottom line in keep-
ing the system functioning. The question should be how to
create a financially viable system and then make it work toward
development goals that do not impinge on the system's wviability.

VI. CONCLUSIONS

The following general conclusions emerge from this review
of the impact evaluations on rural electrification.

A. Economic Development

1. The more developed an area, the greater the impact of
electricity on economic growth. Greater development impact was
found in electrified towns than in less populated areas. Pri-
ority for electricity to enhance economic development should
not be given to the poorest areas but rather to regions that
are fairly well-developed and where economic potential is sty-
mied by the lack of cheap, reliable power.

2. Electricity does not elicit major spontaneous develop-
ment activities in poor, less-developed rural areas. Other
interventions--credit, roads, irrigation pumps--must be
planned, funded, and coordinated to enhance the potential
benefits of this new energy source,

B. Rural Households

3. Electrification of households was popular and highly
valued by its users. It added comfort, convenience, and safety
to rural homes. It also appeared to be an important psycho-
logical symbol of modernity.
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4. Most people in electrified areas could afford to, and
did, electrify their homes. This included a substantial
percentage of the rural poor.

Initial costs of installation rather than monthly
charges were the major financial inhibition to
electrification of their homes by poor people.

Lighting was the major use for household electri-
city. Use of appliances varied greatly, with
irons and radios being among the first appliances
purchased, Further use of electricity was depen-
dent on improved income from other sources.

The rural poor's ability to make productive use of
the electrification of their homes was limited.
The most important productive impact was on
women's work, by giving women access to labor-
saving devices and extending the hours they could
work.

C. ©Social Services

5. Electricity did not appear to be a vital impetus to
the expansion of social services.

Little explicit linkage was evident between elec-
tric utilities and social service agencies in
planning the use of electricity in social service
activities.

Where strong social service programs already
existed, electricity was more likely to lead to
their improvement and expansion.

6. Lighting of streets and public squares in towns gener-
ally followed electrification. The increased feeling of secur-
ity was highly valued by area residents,

D. Agriculture

7. Electricity had little direct impact on agricultural

production.

Little use was made of electricity for irrigation
or on-farm activities.
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-~ Only in large and fairly sophisticated farming
operations (e.g., dairy) did electricity appear to
directly enhance productivity.

8. Electricity had an important indirect role in agricul-
ture through its use in industries servicing farmers (e.q.,
equipment repair) or processing farm crops (e.g., rice mil-
ling).

E. Commerce and Industry

9. The teams differed in their judgments on how widely
electricity was used in commerce and industry, and how im-
portant it was to both.

-~ Larger industries were likely to more fully use
electricity than were smaller ones.

-- Some job creation opportunities and opportunities
for small businesses were created by rural elec-
trification,

-- No evidence of electricity-caused unemployment was
found by the teams.

-=- The availability of electricity had a greater
positive impact on business in market towns than
on those in outlying areas.

-~ EBlectricity was more likely to enhance business

productivity in areas of economi¢ expansion than
in economically depressed areas.

F. Organization

10. Most rural electrification organizations were well-
managed institutions effectively delivering their services,

1l1. AID-sponscred electric organizations generally deliv-
ered electricity to rural areas that would not have been served
without the AID intervention,

12. Central governments favored rapid expansion of rural
electrification for political reasons,

13, The use and success of rural electric cooperatives
was dependent on the political traditions of the country and on
the support (or lack of it) given by the central government.
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14. Cooperative organizations in rural electrification
did little to enhance participation by the rural poor.

15. Locally based cooperatives kept the system responsive
to local conditions and influence.

16. In each area, a pragmatic choice should be made on
what type of organization (public, private, cooperative} can
most effectively manage an electric system.

G. PFinancial Viability

17. The teams found rate schedules generally progressive,
with larger or commercial users paying higher rates than smal-
ler, rural users. Rates seldom reflected the true costs of
electric service to rural areas,

18. Few instances were found of local capital being mobi-
lized to expand electric service, even when the local residents
were willing to invest in the system.

19. The rapid expansion of a rural electric system may
endanger its financial viability.

20. Estimates of future supply and demand were often
inaccurate, which frequently led to initial underuse of the
systems and lost revenues.

21, Design of electric systems to U.S. technical

standards may be inappropriate for the average low consumption
of Third World rural users and may be too costly to maintain.

VIT. RURAL ELECTRIFICATION POLICY IMPLICATIONS

Rural electrification is one part of an AID energy strat-
egy that includes activities in a number of cther areas, such
as energy analysis and planning; energy training and institu-
tion development; site testing, demonstration, and evaluation
of new energy technologies; and igireasing energy supplies
(especially fuelwood production). AID's Energy Assistance
Policy Paper (January 198l1) gives two basic policy goals for
the energy area:

34Agency for International Development, Energy Assistance
Policy Paper, January 1981.
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l. To ease the immediate energy constraints to develop-
ment in developing countries

2. To help those countries make the difficult transition
to a mix of energy sourggs that will sustain their
economies in the future

More specific prescriptions in this paper for carrying out this

policy include recommendations to support a range of energy

activities, tailored to specific needs in developing countries,

and to promote least-cost energy alternatives based on life-

Eycle cost (the total cost of the technology over its useful
ife).

The evaluation work series did not point to the need to
change these policy goals. Therefore, keeping these goals in
mind, a number of policy implications stem from the findings/
conclusions of the studies. These policy implications were
endorsed by the Rural Electrification Sector Meeting on
September 18, 1981, '

1. AID should view electricity as one of many possible
ways of meeting the energy needs of a particular rural area.
In other words, electrificatigg should be seen as a means and
not as an end in development. The major question should be
how specific energy needs can be met in a cost-effective, reli-
able, and socially acceptable manner. Rural electrification
should be seen as a sophisticated kind of gnergy that may or
may not best meet an area's energy needs.

Ultimately, AID's activities in rural electrification, as
in other energy areas, "must depend on the particular country's
gsituation, on AID's overall program goals in that country and
on the degree of creativity that AID staff can bring to

35Agency for International Development, Energy Assistance
Policy Paper, January 1981, p. 10.

36previous AID documents have also urged that rural electri-
fication be considered part of an integrated development
approach (e.g., AID, "AID Assistance to Cooperative Development
in Latin America: A Task Force Report,"” December 1, 1971).

37see "Where and How Should Rural Electrification be
Introduced?" and "The Role of Rural Electrification in
Development.” (Policy Questions, Appendix F, Report on the
Rural Electrification Sector Meeting, Section VII, Policy
Questions.)
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bear."38® This recommendation arose from evidence that energy

options were not well considered in most AID--financed rural
electrification projects.

2. In order to fully assess the value of rural electrifi-
cation in meeting the energy needs of a particular area, AID
should conduct studies that will g}ye a clear picture of the
costs and benefits of the system. This is particularly
important at a time when energy costs are rising while avail-
able development funds are decreasing.

Serious attempts should be made to consider all benefits
and costs, including political and social sggs which are, ad-
mittedly, relatively difficult to measure. Past analyses
have often sidestepped consideration of such issues, but future
studies should recognize that most rural electrification proj-
ects incorporate a range of objectives--economic, political,
and social.

These recommendations arise from concern that rural elec-
trification projects do not necessarily directly help the poor
unless carefully designed for the given context. In assessing
the costs and benefits of rural electrification in a particular
area, the 1981 Energy Assistance Policy Paper suggests some
important questions to be considered:

A. What are the implications of national rural electrifi-
cation plans for energy supplies in a country (particularly as
they relate to oil imports)?

B. What is the evidence of the benefits from previous
rural electrification projects (e.g., degree of encouragement
of industry, increased irrigation)?

33AID, Energy Assistance Paper, p. 1l2.

3%Nathan Associates' 1979 review of AID rural electrification
project documents found cost-benefit analysis had been conduc-
ted in only a few cases. Participants at the Rural Electrifi-
cation Sector meeting (September 1981) stressed that much work
needed to be done in this area. (Nathan, p. 29; and see "Costs
and Benefits of Rural Electrification," in Appendix F, Report
on the Rural Electrification Sector Meeting, Section VII, Pol-
icy Questions.)

4OSee "The Objectives of Rural Electrification/Is Rural Elec~
trification a Social Service or a Consumer Good?" (Appendix F,
Report on the Rural Electrification Sector Meeting, Section
VII, Policy Questions.)
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. C. What is the cost of electricity from a central grid
when compared with decentralized systems, both conventional and
nonconventional, over the life of the investment, given realis-
tic estimates of future fossil fuel prices?

D. What are the relative benefits of rural electrifica-
tion compared to foregone planning assistance, site testinﬂ1
fuelwood activities, and other rural development programs?

3. 1If rural electrification is determined to be an appro-
priate development activity in a particular area, then AID must
find ways to make its shrinking budget more effective. Because
of future funding considerations, AID may have to limit its
involvement in infrastructure projects such as rural electrifi-
cation, However, there will still be a number of ways for AID
to be effectively involved in rural electrification.

A. In most countries where AID finds it desirable to
assist in the development of rural electrification, AID's role
should be limited. One suggestion has been to emphasize AID's
involvement at all levels of rural electrification projects
only in Security Assistance countries where sufficient funds
are available., A limited role for AID could emphasize areas in
which AID has special competence and experience:

-- Analysis and planning assistance, including project
preparation and feasibility studies

== Training and institution-building

-- Site testing, demonstration, and evaluation of tech-
nologies

-=— Credit programs for small electrified business43nd
industry, or loans for electrical connections.

B. AID should emphasize coordination with other interna-
tional lenders, international assistance agencies, U.S. govern-
ment agencies, and with the private sector. This will be
crucial to effective involvement if AID's future role in rural

41AID, Enerqgy Policy Paper, p. 23.

‘2See "what Should Be AID's Future Role in Rural Electrifica-
tion?" (Appendix ¥, Report on the Rural Electrification Sector
Meeting, Section VII, Policy Questions).
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electrification is a limited one with capital financing of43
rural electrification systems depending on other entities,

C. In areas where AID is involved in all levels of rural
electrification, there are two possible courses:

-- If a certain threshold of modernity has been reached
(e.g., if the area has roads, available credit), it may not be
necessary for AID to link its rural electrification efforts to
other development activity (for AID could expect the local
inhabitants to make use of electricity relatively easily and
quickly on their own).

-- If such threshold characteristics do not exist, AID
should seek to integrate rural electrification projects with
other development programs so that a host of complementary
development activities are introduced along with electrifica-
tion (e.g., linkages with social service programs, irrigation
projects, or small business loan programs).

In both of these cases, AID should include a project
mechanism for developing the capability to maintain and expand
the rural electric system, unless the organizational entity
responsible for opgsating the project has already demonstrated
such a capability.

In addition to the policy issues discussed above, the
Office of Bvaluation recommends to the Agency more specifically
that:

1. Caution be used in viewing rural electrification as an
instrument of development in impoverished areas in the absence
of other development dynamics. The poorer the area, the more
skepticism one might have that rural electrification will
enhance development;

2. The popular-participation cooperative model for manag-
ing rural electrification may not have relevance in a variety
of cases and should be compared with other models of management
in designing rural electrification projects.

43Rural electrification projects have shown themselves able to
attract funding from a wide variety of sources. For example,
multilateral development banks, the United Kingdom, Finland,
Canada, and OPEC have shown interest in funding such projects.
(Interview with Mr, J, Fish, World Bank, September 1981.)

44See "Where and How Should Rural Electrification be Intro-
duced?" (Appendix F, Report on the Rural Electrification Sector
Meeting, Section VII, Policy Questions).
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I. SUMMARY

Funding electrification programs in rural areas of devel-
oping countries is a relatively recent activity. 1In 1964, the
U.S. Agency for International Development (AID) became the
first international donor of development funds for this
purpose.

In the early 1960s, infrastructure was a major focus of
economic development within AXID and within the general interna-
tional development community. During this period, AID viewed
rural electrification projects primarily as capital projects.
The goal was "to electrify,” with less emphasis on the social
and economic effects of electrification.

Throughout the 1960s and 1970s, the concept and scope of
rural electrification projects evolved. One of the strongest
£anbara in +his change was the 1973 "New Directions™ congres-

Previous Page Blank that required AID programs to reach the “poor
veloping countries.

With changing development priorities, AID's expectations
for rural electrification projects also changed. New concern
appeared for the impact of rural electrification on the rural
poor (i.e., did rural electrification contribute to social or
economic development in rural areas?).

Through the years, however, the rural electrification
model used in most AID-funded projects did not change appre-
ciably. Originally developed by the U.S. Rural Electrification
Administration (REA) for use in rural areas of the United
States, this model was used by the U.S. National Rural Electric
Cooperative Association (NRECA)--AID's most important rural
electrification contractor.

The REA model consists of several key elements, including
Yarea coverage," member-owned cooperatives, c¢entral station
power, low-cost electricity, and promoticnal and educational
activities. Studies have raised certain questions about a too-
faithful compliance with this model in developing countries.

Therefore, it seems appropriate at this time for AID to
determine which components of the REA model are wvital to suc-
cessful rural electrification projects in developing countries,
and which elements (although suited to the United States) are
not appropriate for AID-funded rural electrification projects.
To do this, AID may have to define more clearly what it means
by a "successful"™ rural electrification project. That is, AID
should clarify what it expects from its rural electrification
projects before it can reasonably evaluate the usefulness of
the REA model in its overseas programs.

Previous Page Blank
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II. THE BEGINNINGS

Funding electrification projects in rural areas of devel-
oping countries is a relatively recent activity. 1In 1964, the
U.S. Agency for International Development (AiD) was the first
donor of development funds for this purpose. At that time few
significant rural electrification projects had been undertaken
in Latin America (the exceptions were in Chile, Brazil, and
Argentina), or in East Asia (except for Taiwan and Japan).

Some village electrification programs had been started in the
Middle East, Asia, and Africa. But none of Ehese programs had
stressed coverage of the broader rural area.

In 1962, President John F. Kennedy gitnessed the signing
of a contract between AID and the NRECA. The initial funding
mechanism was Task Order 1 of the Basic Ordering Agreement be-
tween AID and NRECA. Task Order 1 enabled NRECA to establish
and maintain a central office and staff in Washington, D.C. tg
advise and assist in overseas rural electrification programs.
In 1964, AID approved the first international loan for coopera-
tive rural electrification in the history of the U.S. foreign
aid program. That year, funding was approved for five pilot
projects in Latin America.

These projects were scheduled to provide electricity
for approximately 16,000 farms, rural homes, busi-

nesses, and industries in Central and South America.
Operation of the projects was expected to assist in
determining the feasibility of using cooperatives to

lUniversity of Florida Center for Latin American Studies,
"Rural Electrification: an Evaluation of Effects on Economic
and Social Changes in Costa Rica and Colombia," 1973, p. iii.

2James E. Ross (NRECA), "Cooperative Rural Electrification:

Its Implications for International Development,” 1966, p. 1;
and Samuel Bunker (Administration 1 PD/NRECA), Memorandum dated
September 30, 1981.

3"Rural Electrification in the Third World," Rural Electrifica-
tion, (NRECA), February 1981, p. 10.

4Development Alternatives Inc. (DAI), "An Evaluation of the
Program Performance of the International Program Division of
the National Rural Electric Cooperative Association (NRECA),"
1977, p. iv.



carry out rural electgification programs in the newly
developing countries,

Since the early 1960s, rural electrification projects in
developing countries have found a number of donors in addition
to AID/NRECA. PFor example, the World Bank Group has provided
financing fog projects in Ecuador, the Philippines, Egypt, and
North Yemen. Saudi Arabia has financed a North Yemen genera-
ting plant and may offer additional financing. The People's
Republic of China has loaned $30 milliqn to the Philippines for
developing small hydroelectric plants. And Canada agd Kuwait
are assisting Indonesia and Bangladesh, respectively.

Initial AID enthusiasm for rural electrification projects
was influenced by the success of rural electrification in the
United States in the 1930s. In a 1965 study, AID drew several
lessons from the U.S. rural electrification experience:

In the United States...rural electrification coopera-
tive programs...demonstrated that reasonably-priced
power substantially increases the number of small
rural industries, especially the processing of agri-
cultural, forestry, and mineral products. ' Such sound
developments are the key to greater rural prosperity.
This increases the efficiency of agriculture.... The
electrification projects provide employment for sur-
plus labor which otherwise might migrate to city
slums, They also provide part-time, farm, and indus-
trial employment to help stabilize income, maintaan a
high living standard, and promote rural security.

5Ross, p.1l. The World Bank Group became the second donor to
make an international loan for rural electrification. 1In 1972
the Group granted credit {including $450,000 for rural village
electrification) to the Government of Ecuador. ({(University of
Florida, p. iii.) '

61t should be noted that extensive involvement by the World
Bank in rural electrification has been quite recent. Earlier
World Bank rural electrification activities in the 1960s tended
to be modest. (Samuel Bunker, NRECA, Memorandum dated
September 30, 1981.

TRural Electrification, p. 15.

8samuel Bunker, NRECA, Memorandum dated September 30, 1981.

9AID, "Rural Electric Cooperatives in International Develop-
ment,” 1965, p. 2.



This positive attitude toward rural electrification was
shared by other international development organizations in the
early 1960s. For example, a 1963 United Nations report con-
cluded:

It is clear...that the introduction of electricity to
rural areas brings with it an appreciable improvement
in the level of agricultural life and contributes
considerably to farm production. By using electric
power it is also possible to improve the quality of
farm, vegetable, and animal products; and the better
regulated output thus achieved enables better prices
to be obtained. Moreover the social significance of
rural electrification is stressed by several coun-
tries as a means of improving the living and working
conditions of rural populations, and also of ibowing
down the drift from the countryside to towns.

III. AID AND RURAL ELECTRIFICATION IN THE 1960s

In the early 1960s, infrastructure was a major focus of
economic development within AID and within the general interna-
tional development community. Electrification projects focused
more on the establishment of adequate power capacity than on
building transmission and distribution facilities. During this
period, AID viewed rural electrification projects primarily as
capital projects. Design and feasibility were determined prin-
cipally by engineers. In project approval, primary concerns
were engineerigg design and the projected financial viability
of borrowers.

Statutory criteria of the Poreign Assistance Act of 1961
did require AID to account for the way a loan would promote a
country's development and contribute to the welfare of its

lOAID, "Rural Electrification," 1965, p.2, quoting from U.N.
Economic Commission for Africa, "Activity of the United Nations
in the Field of Rural Electrification,” September 10, 1963.

lpobert R. Nathan Associates, Inc. "Contribution of AID
Documentation to the Evaluation of its Rural Electrification
Projects,”™ Vol. I, 1979, p.15. Through 1966, AID purpose and
goal statements for rural electrification projects stressed
construction functions, and the agricultural, residential,
commercial, and industrial uses for electricity (Nathan, I, pp.
17-18).



people.12 Some attention was paid to these issues. For
example, a 1965 AID discussion of rural electrification
recommended "package®™ or "productive® rural electrification
systems that would emphasize electrification's effects on
health, sanitation, agriculture, municipal lighting, ete,13

But many times, social and economic benefits of projects were
not clearly laid out. Nathan Associates' review of AID project
documents found that Capital Assistance Papers of the early
1960s did not substantiate claims regarding likely conigmers or
how rural electrification would promote their welfare.

IV. NEW DIRECTIONS

When AID and NRECA began their joint efforts in the
1960s, the overall development focus was primarily on
strengthening a community's infrastructure and
institution building. We still have the same objec~
tives, but we have become more concerned with the
welfare of the individual, Today, we follow the
congressional mandate which directs us to Egcus on
the needs of small farmers and rural poor.

The congressional mandate referred to above was the
Foreign Assistance Act of 1973, Public Law 93-189 (S. 1443), in
which Congress took a major new direction in the U.S. bilateral
development assistance programs. This constituted a markedly
new approach to U.S. foreign aid. Previously, development as-
sistance had stressed increasing a country's overall economic
development. With the "New Directions"™ mandate of 1973, the
target of developmefg programs was defined as the poor of de-
veloping countries.

12g5ection 25la, Foreign Assistance Act 1961. Quoted in Nathan,
I' p. lSI

1351D "Rural Electrification" 1965, pp. 3-4.

l4yathan, I, p. 15. No specific examples of these documents
were given, '

15A1p Administrator Douglas Bennett, Jr. writing in Rural
Electrification, February 1981, p. 21.

16y 5. House of Representatives, Committee on International
Relations, "New Directions in Development Aid..." 1977, p. III.



Key elements of the 1973 Foreign Assistance Act included
the following:

-= Concentration on three sectors--food and nutrition,
population and health, and education and human
resource development--in order to help developing
countries meet the basic needs of their people

- Proiscts and programs directed towards the poor major-
ity in developing countries, so that program bene-
fits do not accrue only to a select few

-- Encouraging private and voluntary organizations to
participate with AID in assistance programs (in plan-
ning, implementing, and evaluating programs)

-- §Stress on integrating women into development efforts

-- Emphasis on involvement of the poor themselves in the
developmigt process to avoid the suggestion of
handouts

Tc meet this mandate, AID began a reexamination of all its
programs, including rural electrification. Since 1973, AID has
supported NRECA and other nongovernmental organizations iB re-
viewing the impact of rural electrification on the poor.

. With changing development priorities, AID's expectations
for rural electrification projects changed. In early projects,
preproject impact assessments assumed a direct transfer of ex-
perience from the U.S. model and focused primarily on farm
output, rural incomes, household uses, and democratic partici-
pation., "As time progressed, expectations regarding rural-
urban migration, family plaBning and the preservation of fores-
try resources were added.”™ And subsequent to the "New
Directions™ mandate (and several evaluative studies), expecta-
tions were further revised. WNathan Associates gives the
example of the second Guatemala loan that stresses that the

17rhe "poor majority" was defined by certain benchmark
criteria: per capita income, nutrition, health, etc.

lsAID, “Implementation of 'New Directions' in Development
Assistance,..," 1975, p. 3.

19gural Electrification, p. 21.

20hathan, II, p. 14.



impact of rural electrification deginds in part on a broader,
multiprogram development strategy.

V. NATIONAL RURAL ELECTRIC COOPERATIVE ASSOCIATION (NRECA)

From the beginning, AID efforts in rural electrification
have been linked with those of AID's primary contractor, NRECA.
A 1962 Basic Ordering Agreement between AID and NRECA provided
a long-term mechanism through which AID could recruit NRECA
specialists without going through a lengthy open-bidding pro-
cess, This ease of recruitment (in addition to NRECA's sub-
stantial experience) has made NRECA the contractor of choice in
almost all AID-funded rural electrification projects.

NRECA's expertise lies in rural electrification manage-
ment; engineering firms are hired separately to design the
physical system. 1In a typical case, NRECA specialists would be
brought in during the first stages of a project for development
and planning work. NRECA promotional activities may, in fact,
have initiated the interest in rural electrification in a
particular country.

In the next stage, project implementation, NRECA still
plays a prominent role. It should be noted that it is the host
country government, not AID, which signs the contract in rural
electrification implementation. And in most cases, host coun-
tries have chosen NRECA over other management consulting firms,
{Two of2§he few exceptions to this were in Bolivia and
India.) - Here, NRECA has several advantages over its
competitors. One, it has often been involved in preproject
activities and thus is already familiar with project outlines.
Two, and this cannot be overemphasized, in comparison with its
competitors, NRECA has accumulated far more experience in the
specialized field of rural electrification and has easier

21Nathan, II, p. 14.

221n Bolivia, the Cochabamba cooperative insisted on hiring
another firm. In India, Indian (not U.,S.) contractors have
recently been sought. (July 20, 1981 telephone conversation
with Mr., Hasan A. Hasan, Chief, Engineering Division, Asia/
Program Development, AID; and July 23, 1981 telephone conver-
sation with Mr., Wilson Hodgin (Ret.) Chief, Engineering Divi-
sion, Asia/Program Development, AID,)



access to rural elec&sification specialists (through its U.S.
cooperative system).

Because of NRECA's prominence in AID-funded rural electri-
fication project development and implementation, it is impor-
tant to understand the role played by NRECA and by its
companion organization, the U.S. Rural Electrification
Administration (REA).

The REA was created on May 11, 1935, by an Executive Order
from President Franklin D. Roosevelt. The REA made low-
interest loans to groups that would agree to provide rural
areas with electric service. NRECA was founded to provide
services to rural electric cooperatives, which were orgagized
across the United States in response to the REA program,

By the time of the AID/NRECA agreement in 1962, NRECA's
member cooperatives had over 25 years of experience in rural
electrification. During those years, electricity had spread
from 10 percen& of all vuU.S. farms in 1932 to 98 percent of all
farms in 1962.%2 These successful rural electrification
efforts in the United States were based on a program that
stressed: '

-- Member~-owned cooperatives to provide nonprofit service
in thinly populated areas

23NRECA was actually used in India for the first AID financing
where cooperative development (five projects) was involved. 1In
later loans, cooperatives were not involved and external con-
sultants were not required. (Samuel Bunker, NRECA, Memorandum
dated September 20, 1981.)

24NRECA International Consulting Services, "Social and Economic
Benefits of Rural Cooperatives," (pamphlet, n.d.). It should
be noted that the REA and NRECA are now and always have been
two separate entities. REA is a U.S. Government organization;
NRECA is a private organization. (Samuel Bunker, NRECA, Memo-
randum dated September 30, 1981.)

25AID, "Rural Electrification,” 1965, p.24. This increase was
due in large part to the cooperatives that NRECA served and to
the competition which these cooperatives stimulated among pri-
vate power companies,



== The concept of 'aﬁga coverage, " which stressed
household hookups

-= Reduced costs for construction of rural lines
-- Availability of technical and other assistance
-— Availability of government financing27

== Intensive educa&éonal and promotional efforts on
electricity use

As NRECA gained experience, the organization became enthu-
siastic about an international program through which NRECA
could share its Egperience in rural electrification with devel-
oping countries. Clyde Ellis (NRECA general manager 1943 to
1967) first approached then President-elect Kennedy on the is-
sue in 1959, 1In early 1960, Ellis wrote Secretary of State

265, B, McCurley and D. H., Cooper of the REA commented on "area
coverage": "In developing full area coverage, REA borrowers
build a ‘'backbone' distribution system adequate for provision
of service to everyone in the area who might eventually want
service" (emphasis added). 1In AID, "Rural Electrification,®
1965, p. 15,

27REA was empowered "to make self-liquidating loans to com-
panies, cooperatives, municipalities, and public power dis-
tricts to finance the construction and operation of generation
plants, transmission and distribution lines and related facili-
ties,..to furnish electric service to unserved persons in rural
areas.” REA loans are generally secured by first mortgages on
the electric systems and are made for a maximum period of 35
years at 2 percent interest. (From Interview with J. B.
McCurley and D. H. Cooper of NRECA in AID, "Rural Electrifica-
tion,"” 1965, p. 15.)

28AID "Rural Electrification,™ 1965, p. 15.

29pAI comments that it would not be greatly exaggerated to
describe NRECA's International Program Division as a "true
believer™ in rural electrification: "In conversation and in
document one message came through clearly: all rural areas are
candidates for electrification and, furthermore, serious devel-
opment cannot take place without central station electricity.”
DAI, p.9, fn. 2.
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Dean Rusk. By 1961 Ellis had persuaded NRECA's board38f direc-
tors to support the idea of an international program.

AID responded that NRECA could give valuable assistance in
Alb-funded rural electrification projects. A 1965 discussion
paper stated that NRECA would offer comprehensive organizational,
"managerial and technical help in the establ%ihment and early
operation of rural electrification systems." This included
training programs such as formal courses overseas and in the
United States, on-the-job training, and orientation for AID
personnel who would be involved in rural electrification. NRECA
also offered consultation services for technical, organizational,
and management problems encountered in rural electrification.
Finally, AID believed NRECA might be able to supply some of their
excess equipment tBit is needed for demonstration rural electri-
fication projects.

Since the early 1960s, NRECA's International Program Divi-
sion (IPD) has engaged in three major forms of activity
overseas:

-= Active promotion of rural electrification throughout
the world

-~ Offering technical and consultative services for rural
electrification in developing countries

- Training3§nd other support for rural electrification
programs

30Rura1 Electrification, p. 10,

311n the early 1960s there were approximately 1,000 rural elec-
tric cooperatives in the United States from which administrative,
managerial, and technical talent could be drawn. AID, "Rural
Electrification,”™ 1965, p. 8.

325 1965 AID study comments, "Today, rural electric cooperatives
supply an average of about 400 kWh per consumer per month as
against 60 to 90 kWwh some years ago when lines were built. As a
result, power distributors are "heavying up" their lines and
substations. Materials and equipment such as conductor wire,
transformers, meters, etc., have been--and are being--outgrown
by the U.S. rural electric cooperatives. Many of the systems
have established a stockpile of good, serviceable equipment
which might help meet some of the current needs of participating
countries.™ (AID, "Rural Electrification,™ 1965, p.9.)

33DAI, PpP. v-vi.
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A. Promotional Activities

NRECA/IPD devotes a great deal of time and energy to pro-
moting rural electrification throughout the world. 1ts efforts
take the form of direct and indirect contact with developing
country officials, multinational congsrences, and discussions
with potential lending institutions, NRECA/IPD actively
gseeks out opportunities to encourage an interest in rural elec-
trification in developing countries. DAI reported that NRECA/
IPD had “carried out promotional activities in a total of 55
countries since 1962. As of February 1976, 132 05 these coun-
tries had received formal assistance from NRECA.3>

As part of its promotion efforts, NRECA/IPD helps coun-
tries identify possible funding sources for rural electrifica-
tion projects. AID, the World Bank, the Inter-American
Development Bank, and the Asian Developggnt Bank have all been
identified as possible funding sources.

DAI's report called NRECA/IPD:

aggressive and competent, perhaps even peerless,...in
promoting rural electrification and in initiating
programs of rural electrification around the world:
just the number of countries visited and assisted is
ample evidence of the conviction, the zeal and the
effectiveness witg which IPD carries out its
responsibilities. 7

B. Technical and Consultative Services

DAI's evaluation of NRECA/IPD's program performance con-
cluded that the organization had been "highly qualified and
effective”™ in technical and consultative services--such as
identifying optimal areas and resources available3§or estab-
lishing and strengthening rural electric systems.

34pa1, p. 21.
350AI, pp. 22-23.
36pa1, p. 32.
3Tpa1, p. 33.

38par, p. 33.
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NRECA/IPD also takes on ad hoc program and project plan-
ning., For example, it assisted in preparing an AID project
proposal in Nicaragua. In Thailand, NRECA/IPD collaggrated with
an engineering firm to draft a proposal for a study.

C. Training

One of the most valued services performed by NRECA/IPD is
its training program on rural electrification, "for in countries
assisted by NRECA there is often a greater scarcity osotrained
human resources than financial or natural resources.”

Once or twice a year there have been formal training pro-
grams jointly sponsored by NRECA, U.S. Department of Agriculture
(USDA), AID, and other institutiozi. NRECA/IPD has prepared most
of the materials for the courses. NRECA/IPD also conducts
informal observational tours to NRECA-member cooperatives in the
United States. Finally, there is consultative training, which
consists of on-the-job training and seminars "often conducted in
the conteii of an NRECA troubleshooting mission to a cooperating
country.”

In 1977, after 15 years of experience, NRECA/IPD's efforts
in rural electrification in developing countries earned the
following praise:

NRECA/IPD is highly qualified and perhaps without
equal in the fields of encouraging governments to
undertake rural electrification and in offering
technical planning and technical consg}ting services
and training to developing countries.

39DAI, p. 31. 1In Nicaragua, NRECA/IPD staff assisted the AID
Mission in preparing a "Rural Electric Cooperative Management
Grant™ (which was not, in fact, accepted as written by AID).
In Thailand, NRECA prepared a joint proposal with R. W. Beck
Engineering Co. to conduct a prefeasibility study of a rural
electrification program.

40pa1, p. 60.

41The course is administered by USDA Division of Economic
Research (DAI, p.6l).

42pa1, p. 62-63.

43DAI, Executive Summary, (no page).
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VI. THE NRECA/REA MODEL

NRECA (and the U.S. REA model that NRECA supported) has
strongly influenced AID-funded rural electrification projects
throughout the years. When Nathan Associates reviewed AID
project documents in 1979, it found these documents considered
"almost exclusively the United States experience under the Rural
Electrification Administration (REA) as the mogsl for the need
and design of rural electrification projects.”

Key elements of the REA rural electrification model are the
concept of "“area coverage,® the support of member-owned coopera-
tives, and the stress on central grid (as opposed to autogener-
ated) power. All of these elements are considered important for
establishing the 24-hour, low cost, reliable electricity that
NRECA wants to provide in rural areas.

A. Area Coverage

NRECA has a strong commitment to the idea of "area cover-
age,"” which stresses household connection. Clyde Ellis, former
NRECA General Manager, expressed this when he wrote, "Rural
electrification will never be complete until the last person in
the QQSt remote corner of the world who wants electricity has
it.*"

Influenced by a view of rural electrification as a univer-
sally and immediately desirable goal, AID has supported NRECA's
idea of area coveragiw—connection for every rural household which
desires electricity. 6 on a project level, this thinking has
frequently made farm (not rural village) electrificai%on the
object of AID-funded rural electrification projects.

44Nathan, 11, p. 12.

4SQuoted in DAI, p., 9, fn. 2, from Clyde Ellis, The Giant Step,
Random House, N.Y., 1966, p. 221.

461 real life, it should be noted that feasibility studies
{and not "connection for every household which desires electri-
city”) determine how and where a system should be introduced.
But NRECA projects are regional in concept, and electric ser-
vice is eventually anticipated for all within the area.

(Samuel Bunker, NRECA, Memorandum dated September 30, 1981.)

47pa1, p. 35.
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There has been some recognition within AID that the REA
model could only be taken so far--that U.S. target populations
were different from those in developing countries. When REA
began its rural electrification projects in the United States,
most U.S. villages and small towns had already been electrified.
REA efforts were aimed at ﬁlectrifying individual farms, which
averaged three to a mile.4

But the situation is very different in most developing
countries. Villages do not already have electric systems or, if
an electric system exists, it tends to be highly inadequate:

Initially, rural electrification in these countries
is directed primarily towards the villages. From
there, service is extended as feasible to small,
scattered settlements and individual farms, outside
the villages.... [At the first stages] rural
electrification systems in developing countries do
not serve the large number 35 individual, scattered
farmers as do U.S. systems.

Most rural electrification projects in developing coun~
tries are, in fact, extensions of urban electrification ser-
vices to concentggtions of rural populations rather than to
scattered farms. Rural electrification programs include
urban centers in order to have the concentrations of population
necessary to pay for the generation and distribution of power.
"Rural electrification, in other words, generally means that
urban centers provide thglbulk of the demand for the electric
service in rural areas.”

481, practice, the first REA loans served areas near main
roads, Later loans extended the lines to more isolated farms.
(AID, "Rural Electrification,"™ 1965, p. 13; and Samuel Bunker,
NRECA, Memorandum dated September 30, 1981.)

49In practice, the first REA loans served areas near main
roads. Later loans extended the lines to more isolated farms.
(AID, "Rural Electrification," 1965, p. 3; and Samuel Bunker,
NRECE, Memorandum dated September 30, 1981.)

30gee Inter-American Development Bank, "Evaluation Report on
Rural Electrification and Energy," 1979, p. 1ll.

51DAI, p. 40. DAI found that a common argument in favor of
rural electrification would not hold {e.g., that rural electri-
fication programs would channel development benefits to subsis-
tence farmers and away from towns). DAI found some NRECA-
supported cooperatives in developing countries that included
urban centers with populations over 25,000, {(See DAI, Annexes,
for details.)
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In spite of such reports, AID has historically perceived
rural electrification in terms of connecting up individual,
scattered rural farms and rural households. This has undoubt-
edly been partially due to the strong focus on household con-
nections in NRECA's view of area coverage. But in addition,
the Philippine project--AID's most extensive and most widely
known rural electrification project--contributed to this per-
ception through its strong focus on household connections. (In
the Philippine case, President Marcos had made a strong politi-
cal commitment to electrifying remote villages and rural house-
holds.)

Project documents have reflected the confusion between the
vision of area coverage (and its stress on farm and rural
household connections) and the reality of most rural electrifi-
cation projects, which focus on population centers. WNathan
Associates' study found that rural/urbagzdistinction had not
generally been made in project designs, No guidance was
given as to what proportion of the target population should be
rural. "The cases which provide such information generally
conclude that rural outreach is substantiallg less than urban
by their own definition of urban and rural." 3

Because of the equation, in theory, of "rural electrifica-
tion" with "farm and rural household electrification,™ AID has
tended to defend these programs by emphasizing the benefits
resulting from househo%i use, rather than emphasizing produc-
tive or municipal use. It has been suggested that AID direct
more attention to nonhousehold uses for electricity--that AID
should attempt to design rural electrification projects so that
productivgsand municipal uses of electricity could be better
realized. This implies a new concept of area coverage in
rural electrification, a concept that is c¢loser to the thinking
of some other international donors.

52Except for Bolivia and Colombia loans.

53Nathan, II, p. 48. The reports gave examples from Bolivia,
Ecuador, Colombia, and the Philippines.

54In 1979, Judith Tendler wrote that this argument was used
particularly to defend rural electrification against "New
Directions" critics, who charged that infrastructure projects
like rural electrification did not have the direct impact on
the rural poor of, say, rural health, nutrition, and agricul-
ture projects, Judith Tendler, "Rural Electrification:
Linkages and Justifications," April 1979, pp. v and vii.

55Tendler, pp. v and vii.
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One proposal has been made that in identifying target pop-
ulations for rural development, an international donor should
consider the nature of work that rural people do, not whether
they live on the land in isolated households. That is, rural
development efforts should be aimed at geographical areas where
the population is engaged in primary production activities,
such as agriculture. The people in these areas might be
scattered throughout the countryside, or they might live in
villages or towns.

Rural electrification projects would thus provide electri-
city to individual farms, farm households, agrobusinesses, and
to market towns (for household gse, municipal services,
commerce, and light industry).5

B. Cooperatives

A second key element in the REA U.S. rural electrification
experience is the stress on member-owned cooperatives. 1In the
early 1960s when AID began its involvement in rural electrifi-
cation, the Cuban situation spurred Congress to seek ways to
halt the Communist influence of Fidel Castro's government.
Cooperatives, it was thought, would be one answer. The
Humphrey Amendment of the Foreign Assistance Act of 1961 made
it the official policy of the U.S. foreign aid progsams to
encourage the development and use of cooperatives. In 1966,
a further amendment specified cooperatives as one way to 5
encourage democratic institutions in developing countries, 8

NRECA has strongly favored the cooperative model--
especially in its early overseas rural electrification
projects--but has not always insisted on it. Some host coun-
tries have shown a reluctance to adopt the cooperative model at
all. And most countries wish to control all rural electrifica-
tion activities from the top. Faced with this, NRECA has shown
itself willing to work with whatever distribution structure a
host-country government wants to establish--public or private

561ADB, pp. 1-2.

3Tphe same passage also called for development and use of credit
uniong and savings and loan associations. (DAI, pp. 5-6.)

58pAI, pp. 5-6.
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poweggcompanies--rather than not have rural electrification at
all.

In its review of NRECA's International Program Division
(IPD), Development Alternatives Inc. (DAI) concluded that rural
electric cooperatives were not necessarily "the poor banded
together to help themselves" (as envisioned by the 1966 Amend-
ment to the Foreign Assistance Act). Rather, they should be
seen "as what they more often are--legal entities which control
(within the often narrow boundaries set by a national author-
ity) procedures and management, and which are able to receive
funds and pay back loans at rgasonable interest rates over the
life of purchased equipment."

The procedures commonly followed by NRECA/IPD program
planners help mold this kind of rural electric cooperative,
Program planners work primarily with government and national
electrification authorities to electrify rural areas and then
to help them plan how to do it. 1In practice, a national-level
rural electrification authority becomes the recipient of rural
electrification loan funds. This national-level organization
then has the authority to dishurse or re-lend the mogfy to
local-level cooperatives or private power companies. ~ The
result frequently is strong central government control of the
cooperatives and an emphasis on cooperatives as legal entities
that can receive and pay back rural electrification locan funds.
*From the point of view of the host country government...most
of the benefits to be derived from using cooperatives to elec~
trify the countryside have to dg %argely with legal questions
and with relative debt burdens. 6

There are several other ways in which AID/NRECA rural
electric cooperatives differ from the image of a cooperative as
a group of "rural poor meeting together in face-to-face discus-
sions and helping to generate a sense o£3accomplishment and
self-determination at the local level." For one thing, NRECA
recommends relatively large numbers of members in its overseas
cooperatives. DAI found that one in the Philippines had over

59DAI, ppP. 10, 14, and 52, DAI found that as long ago as 1964,
NRECA showed itself willing to work through a private power
company in El Salvador. (DAI, p. 14, fn. 1l.)

60pa1, p.54.
61par, p. 30-31,
62pa1, p. 55.

63pa1, p. 53.
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25,000 members and one in Bolivia had over 27,000 members ., 64
Also, in developing countries, the rural population may well
lack the literacy skills and management and business experience
required to run a modern business enterprise. The result has
often been cooperative managers and employees gho are also
employees of the national electric authority.6

For such reasons, rural electric cooperatives may be too
‘unigue to fit the common image of cooperatives. DAI found that
rural electric cooperatives did not resemble other cooperatives
in developing countries and warned against extrapolating bene-
fits issuing from other typegeof cooperative organizations to
rural electric cooperatives.

NRECA's development, over the years, of a flexible posi-
tion on rural electric cooperatives might have been a signal to
AID to rethink its views on the subject. 1Instead, AID has in
large part retained its enthusiasm for the cooperative rural
electrification model.

Some questions have been raised within AID concerning the
usefulness of the cooperative. An early AID report in 1965
warned a%?inst following the U.S. REA cooperative model too
closely. Later, a 1975 AID paper concluded that the cooper-
ative mechanism for rural electrification was not demonstrably
superior to institutional alternatives (credit unions, commer-
cial banks, etc.), although cooperatives did help address one
major institutional problem in rural electrification--the high
cost of individual loans. The report criticized some of AID's
early electrification efforts which assumed that the c¢reation
of a cooperative would itself solve credit, marketing, and
distrggution problems, as well as problems of social organiza-
tion.

Despite such questioning, the language of the first two
AID/NRECA rural electrification funding mechanisms stressed the

64par, p. 53.

65DAI, p. 54. DAI gives examples from Nicaragua and the
Philippines.

66par, p. 53.
67AID, "Rural Electrification,™ 1965, p. 6. This paper

continued to support the value of the general cooperative
model, however.

GGDAI, pp. 14-15. Quotes from "Non-Capital Project Paper for
1975," Development Program Grant, May 15, 1975, pp. 4-5.
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cooperative model.89 The third funding mechanism does not
absolutely rule out other organizational structures, but gives
weight to the cooperative alternative when it specifies that
NRECA shall conduct studies to determine the sqﬁial, economic,
and political financing for such cooperatives,'

Although some very recent loans (to Guatemala, Honduras,
and Indonesia) did not stress cooperatives, AID has for the
most part continued its 9Tthusiasm for rural electric coopera-
tives up to the present. For example, a recent project paper
(Bangladesh, 1981) showed strong support for the cooperative
model. It stated that local control and autonomy for project
area Rural Electric Societies (the cooperatives) was "central
in the rural electrification strategy for providing efficient,
reliable rural electric service,®™ The project paper noted that
these cooperatives must be carefully nurtured, and remarked,
"Here the experience ¢f NRECA consultants, most of whom have
managed or been working members of indepeggent rural
cooperatives in the U.S., is invaluable."

But AID support for rural electric cooperatives may have
to be reexamined. At the heart of the matter is AID's past
expectation that the cooperative form would serve two pur-
poses: that it would be an effective way of administering
rural electric systems, and that it would be a means of build-
ing democratic institutions in developing countries. As AID
looks at its rural electrification programs in the light of
today's development priorities, the separate nature of these
two purposes should be kept clear. It may be discovered that
rural electric cooperatives are well suissd to one purpose and
are of less value in pursuing the other.

69DAI, P. 15. The first two AID/NRECA funding mechanisms were
Task Order 1 of Basic Ordering Agreement (November 1962), and a
Development Program Grant (July 1975).

70Special Support Grant (AID-SOD-PDC~-G-0076), paragraphs 3a
and b.

lsamuel Bunker, NRECA, Memorandum dated September 30, 1981,

72AID, "Bangladesh: Rural Electrification II," FY 1981 Project
Paper, p. 1ll.

73“0nce the rural electrification program gets off the ground,
whether there is any fundamental difference in the benefits to
be derived from a cooperative serving 20,000 members or a
branch of the national electric authority serving 20,000
clients is open to question." DAI, p. 55.
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C. Central Station Power From a Central Grid

A third element in the REA rural electrification model is
the emphasis on central station power (as opposed to local,
autogeneration). 1In its study of NRECA's International Program
Division, DAI found, running through conversations and through
documents, a strong belief within NRECA that "serious develogz
ment cannot take place without central station electricity."

In practice, central station electricity can be provided
by larger autogensgation plants, which could serve a relatively
broad local area. More often, however, discussions of AID/
NRECA central station electricity projects assume that power is
supplied by a central grid system. A central grid system is a
regional or national system of transmission or distribution
lines cross-connecteq in order to allow multiple supply to any
point on the system. 6 1t has been widely held that such a
central grid system is in most cases the most economical way to
reach more and more rural people. Because of the technical
nature of rural electric systems, electrification projects are
incremental--they reach out from the ends of previously in-
stalled urban trans?yssion lines and/or distribution networks
to new rural users.

In the past, AID has generally accepted this position,
assuming that the alternative (usually independent diesel-
powered autogeneration which reaches fewer peop%g) is much less
efficient and reliable than central grid power. Even when
accepting the idea that a developing country might need to use
smaller diesel generators in the short run to meet its electri-
city needs, AID has felt that the "ultimate ogaective should be
a connection to a central transmission grid."

Nathan Associates found that in most AID/NRECA project
documents, the superior reliability of central grid systems is

74pa1, p. 9 £n. 2.

75an example of this is in Palawan, the Philippines, which has
two 500 kW diesel generators for the area's electrification.
(Samuel Bunker, NRECA, Memorandum dated September 30, 1981.)
76Samuel Bunker, NRECA, Memorandum dated September 30, 1981.
771ppB, p. 11.

78Tendler, p. 38.

79AID, "Rural Electrification,™ 1965, p. 5.
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agsserted as an advantage over existing autogenerated systems.
But "no further analysis of tgas issue was generally undertaken
prior to project initiation." The same study found that in
most rural electrification project documents there was no
discussion of alternative technological or organizational
approaches, WNathan Associates found a few exceptions--for
example, early Philippine cooperatives where autogeneration was
provided, But generally there has been an emphasis on distri-
bution Eiom a central grid as opposed to an autogeneration
system.

Recently, however, a number of questions have been asked
about the central grid model, Judith Tendler's 1979 paper pre-
sented several of her findings for discussion. Tendler
suggested:

-- Central station grids tend to magnify the losses from
system downtime by transmitting losses to all con-
nected localities., A failed autogeneragar, by con-
trast, affects only the immediate area.

-—- Because autogeneration requires little transmission
and coordination of various systems (compared with a
central grid system), autogeneration "minimizes the
demand for organizational and managggent skills that
are scarce in recipient countries."

-- "Piecemeal"” investments in autogeneration--one small
system at a time--may be a better use of scarce
capital in developing countries thansﬁne large
investment in a central grid system.

It is important to note that Tendler feels autogeneration
and central station systems are not mutually exclusive alter-
natives. She believes each approach corresponds to a stage in
electric power development. For example, she suggests that the
NRECA cooperative approach might work well in an autogeneration
system, as a first step in electrification growth.

80Nathan, 11, p. 19.
8lNathan, II, p. 27.

8271endler, p. 45.

83Tendler, p. 51.

84Tendler, p. 51.
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This cooperative "phase" would be followed by a series of
steps leading ultimately to the central grid pattern. As the
sequence of ggents progressed, the cooperatives would gradually
wither away.

Elizabeth Cecelski (Resources for the Future) took a
similar approach in her 1979 study of rural electrification.
She also saw autogeggration as a preliminary step to providing
central grid power. Cecelski questions Tendler's idea that
central power systems magnify the losses from downtime compared
with autogeneration:

It is difficult to see why this should necessarily be
so: indeed, maintaining autogeneration capacities
demanﬁg scarce technical and managerial skills as
well.

She agrees with Tendler that one advantage of autogeneration
is that it spreads out the capital costs of electrification. By
making small capital investments as demand develops, the ugger-
tainties of projecting rural electric loads are minimized.

However, Cecelsgski adds that other factors should also be
considered. Whether central grid power or autogeneration is pre-
ferable in an individual case will depend upon the following
factors: the relative costs of power generation for each, the
distance of consumers from the central grid and the dgasity of
consumer populations, and the load factor of an area.

A recent article by AID Administrator Douglas J. Bennett,
Jr. suggested that AID's thinking on the central grid model may
be undergoing a change. Writing in REA's magazine, Rural

85Tend1er, pp. 60-61. Tendler suggests an organized local-
level group could better pressure for eventual hookups to a
central system and could provide a record of local electricity
needs for central power authorities.

86g)jzabeth Cecelski, "The Role of Rural Electrification in
Development," Resources for the Future, Washington, D.C., July
1979, p. 54.

8-"Cecelski, p. 57.

BBCecelski, p. 54.

89Cecelski, P. 52. (The load factor is the ratio of average to
peak consumption of a system. For example, a high load factor

means high fuel and operating costs for autogeneration, which
cannot compete with the economies of scale of a central grid.)
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Electrification, he says, "Whether achieved through a national
grid, through many unconnected mini-hydroelectric plants or a

combination of the Bwo, rural electrification is an efficient

development tool."?d

The article notes that small hydroelectric projects "hold
promise" and remarks favorably on wind and solar power genera-
tion. "Initial installation costs for all the renewable energy
resources are relatively expenséie, [but] ongoing operation and
maintenance costs are minimal.” This might make autogeneration

from renewable energy sources preferable to central grid power in
some localities.

In some cases, central grid power will never be preferable
to autogeneration. Many low-demand areas will always remain
remote from the main grid, and because of this it may never be
worth electrifying them from the central grid. Even in Europe
and North America where rural electrification programs were
substantially completed 20 yeaﬁs ago, local autogenerators
continue to serve some areas.

D. Low Cost of Electricity

In addition to the three key elements discussed above--area
coverage, member-owned cooperatives, and central grid power--
NRECA's program is also characterized by an emphasis on the low
cost of the electricity provided. Cost issues are complex and
few have been adequately considered up until now. For example,
the question of appropriate rate policy has been influenced by
the rural household emphasis of NRECA's model. Are metered
rates, which reflect actual use, more appropriate in developing
countries than flat rates, which save on installation and meter-
reading costs? Should urban consumers, whose electric costs are

90Rrura1 Electrification, p. 38. Essentially, this point of is
not inconsistent with NRECA's position that autogenerated power
(£Erom large units) may sometimes be more appropriate than
central grid electricity. NRECA points out that it helped
install autogenerated electricity in early projects in the
Philippines, Ecuador, Costa Rica, and Bolivia. (One project,
at Santo Domingo de Los Colorados in Ecuador, is an autogenera-
tion project to this day.} (Samuel Bunker, NRECA, Memorandum
dated September 30, 1981.)

91Rural Eiectrification, p. 38.

9256 International Bank for Reconstruction and Development
(IBRD)., World Bank Group, "Issues in Rural Electrification,”
July 24, 1974, p. 9.
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lower, subsidize rurei consumers by absorbing part of the costs
of system expansion?

Nathan Associates identified a number of important cost
issues that had not been sufficiently discussed in rural
electrification project documents:

-- Comparative construction costs of local autogeneration
and distribution and large central grid distribution
systems

-- Comparative power-production costs of these two systems,
including fuel, maintenance, and depreciation

-=- Relative admlnlstratlve and personnel costs (considering
scarce management skills)

~— Metering and billing costs
-—- Costs of obtaining financing, for example, costs of

stock-issued cooperative or noncooperative sgitems,
state systems, private and municipal systems

E. Promotional and Educational Activities

One of the most important elements of the REA model in the
United States was the educational and promotional campaign for
electricityggse that accompanied the introduction of electricity
to an area. This type of promotional activity is also very
important in developing countries. Because of the design and the
initial large investment required by most rural electrification
projects, the financial viability of the new electric coggerative
frequently depends upon how many consumers it can reach.

However, in marked contrast with rural electrification
efforts in the United States, such campaigns have been lacking in
AID/NRECA projects in developing countries, Nathan Associates
found no evidence of any promotional activities in the project
documents reviewed. Nathan Associates concluded that it was
therefore impossible to fully determine whether greater outreach
would increase consumption of electricity, or whether other

93See Tendler, p. 7 ff. for a discussion of this question.
94Nathan, II, p. 27.
95AID, "Rural Electrification,” 1965, p. 15.

96Nathan, II, p. 44.
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factors--low income, low area grgvth potential, etc.,--were the
impediments to greater outreach.

VII. CONCLUSIONS

NRECA has been AID's primary rural electrification contrac-~-
tor since the 1960s, The NRECA/REA model, taken from experience
with rural electrification in the United States, has profoundly
influenced AID-funded rural electrification projects. "New
Directions" development priorities--and changing expectations for
the benefits rural electrification should bring--have also af-
fected AID's thinking on rural electrification.

It seems important, at this point in the relatively short
history of rural electrification, to determine which components
of the NRECA/REA model are vital to successful rural electrifi-
cation in developing countries, and which elements (although
suited to the United States) are not appropriate for AID-funded
rural electrification projects. To do this, AID may have to look
at its expectations for rural electrification, and to define more
clearly what it means by a "successful® rural electrification
project,

As a final note, the following should be remembered:

The major expansion of rural electrification occurred
in the United States in the 1940's and beyond in a
highly favorable economic and social environment....
At a national level...the expenditure for rural elec-
trification [was not] of such magnitude as to reguire
the serious curtailment of other projects in a nation
that was already highly developed and which had rela-

tively few pressing needs for invessgents in the
social and economic infrastructure.

97Nathan, I1, p. 44.

98yniversity of Florida, p. 1.



APPENDIX B

RURAL ELECTRIFICATION FUNDING MECHANISMS

by

Alice Davenport



I. INTRODUCTION

Three funding mechanisms have established the relationship
between the National Rural Electric Cooperatives Association
(NRECA) and the U.S. Agency for International Development
(AID) :

-~ Task Order 1 (T.0.l) of a Basic Ordering Agreement
between AID and NRECA, November 1962-

- Deve%opment Program Grant (two-year grant) issued July
1975

-- Specific Support Grant: June 1, 1978 to February 23,
1981. 3(This wag extended to run until February 28,
1982.)

A brief look at the provisions of these funding mechanisms
will help shed some light on changing development priorities in
ID-funded rural electrification efforts and
w NRECA (AID's primary rural electrification
Ceveecee oo, ... interpreted its responsibilities under the
funding agreements.

Previous Page Blank

II. TASK ORDER 1

The 1962 Task Order 1 (T.0.l1l) has been the basic instru-
ment which established and maintained the home office staff of
NRECA's International Program Division (IPD). T.O0.l is project-~
oriented. It does not, in itself, provide funding for technical
assistance to rural electrification, but it does provide the
mechanism to recruit specialists for these projects, NRECA/IPD
generally recruits these specialists from member cooperatives
in the United States. (Their services are paid for through
separate task orders.) T.0.l requires NRECA/IPD to supervise,
coordinate, and evaluate the performance of these specialists.4

T.0.1 also requires NRECA/IPD to conduct studies "to
determine the social, economic and political desirability for

1a1D/pha/BOA-1090 Project No. 921-13-960-009.
2project No. 932-13-950-058.
3Specific Support Grant No. AID/SOD/PDC~G-0076.

4pa1, p. 5.

Previous Page Blank
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establishing rural electric cooperatives and the advagtages,
possibilities, and limitations of such cooperatives."”

Finally, T.0.1l calls for NRECA/IPD to organize formal and in-
formal training progra@s for cooperating country rural electri-
fication participants.

I1I. DEVELOPMENT PROGRAM GRANT

The second funding mechanism was the two-year Development
Program Grant (DPG) issued in July 1975. 1Its purpose was to
enable NRECA "to expand its capabilities in the areas of man-
agement, program and project design analysis and evaluation in
order to increase its 7ffectiveness in preogram planning in
developing countries.”

The DPG was intended to be less project-oriented than the
first funding mechanism (T.0.l1). The shift from contract to
grant format was meant to allow NRECA to work outside the
narrow proiect framework emphasized by T.0.1., The_DPG also
gave an emphasis to evaluation not found in T.0.l.

IV. NRECA/IPD

In its 1977 study, Development Alternatives Inc. (DAI)
found that NRECA/IPD felt it had several major areas of
responsibility under T.0.1 and DPG:

1. To promote and export rural electrification to as many
countries as possible

2. Once the idea of rural electrification has been
favorably received by a donor agency or a developing
country, to plan a countrywide rural electrification

5T.0.1, guoted in DAI, p. 5.
6r.0.1, in DAI, p. 6.
Tp.0.1 quoted in DAI, p. iv.

8r.0.1, in DAI, pp. 6-7. DAI found that the NRECA/IPD staff
felt that the main effect of the DPG was to increase their
capacity to do more of what they had been doing for 14 years
under T.0.l--except that DPG required designing and carrying
out impact assessments of rural electrification projects.
(DAI, p.9.)
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project, including necessary training for rural
electrification officials
3. "Troubleshooting®"--providing management and technical
assistance to existing cooperatives, other rural power

companies, or national rural electric agencies for
special problems

4. To conduct impact assessment59

V. SPECIFIC SUPPORT GRANT

The third funding mechanism, the Specific Support Grant,
has been in effect from June 1978 to the present. (This grant
has been extended to run through February 28, 1982.)

The purpose, as stated in the grant, is to:

permit NRECA to assist in the planning, development
and establishment of self-sustaining, financially
viable, properly managed and maintained rural
electric systems, supported by institutions within
LDC [Less-Developed Countries] government frameworks,
providing power at reasonable rates to LDC rural
regidents, including the rural poor; and to augment
the response and institutional capability of the
International Program Division of NRECA to assist
[AID] Missions and LDCs in the planning, design,
implementation and evaluation of rural electiac
systems in the context of rural development,

NRECA was specifically required@ to "prepare evaluations of
the impact of rural electric systems on the lives of rural peo-
ple and the improved production and employment that occur when

central stationliural electric service is provided in develop-
ing countries."”

9DAI, pp. 9-10. The DAI study called T.0.1l and DPG "very
difficult to interpret” and stated: “DAI is in basic sympathy,
therefore, with the difficulties encountered by a practical,
task-oriented organization like NRECA in interpreting the re-
guirements of the two funding mechanisms and in transferring
these requirements to their actual operations." (DAI, p. 16.)

lOSpecific Support Grant, Attachment A, Paragraph A, "Purpose.”

11Specific Support Grant, Attachment A, Paragraph B-1ll.
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In addition, NRECA was also asked to engage in a number of
related activities--establishing development models, for exam-
ple. To do this, NRECA would perform studies to identify the
preconditions for rural electric development and the conditions
which have contributed to the success or failiﬁe of rural elec-
trification programs in developing countries.

In response to such requirements in the Development Support
Grant, NRECA/IPD has conducted an evaluation study in Cosig
Rica, and has proposed a second study in the Philippines.

12Specific Support Grant, Attachment A, Paragraph 2.

13NRECA/IPD, "Rural Electrification in Costa Rica: Viability
Concepts and Evaluation,"” November 1980 (Draft); and Proposal
letter from S. Bunker (NRECA/IPD) to J. Shaffer (AID), dated
June 1, 1981.
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I. BREARDOWN OF AID INVOLVEMENT IN RURAL ELECTRLFICATION1

The following tables detailing AID's involvement in rural
electrification by country are based on information held in the
AID database under the topic "“Rural Electrification." This
list, however, may include projects in which rural
electrification played only a small part.

Another list of projects has been provided by the National
Electric Cooperative Association, International Program Divi-
sion, which gives AID loans and grants more specifically for
rural electrification. This list is also included in this
section.

These tables are not necessarily a comprehensive list of
all such projects. '

Previous Page Blank

lrhe sources for tables based on the AID database are the
following: Practical Concepts, Inc., "Patterns in Electri-
fication Projects: An Analysis of AID Automated Data," IQC No.
AID/otr-C-1377, Work Order 20, Report to AID December 12, 1978;
and Development Information System (DIS), AID database, search
conducted by AID library on June 18, 1981.

Previous Page Blank
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Table C-1.

Breakdown of AID Involvement in Rural Electriflcation

g

Country/ Estimated
Regime/ Project 1 Costs
Bureau Number Project Title Dates (U.S.$000)2 Comments
Regional 4980133 Mekong River Basin: Develop- 1961-1975 13,854 = eeae-
ment Natural Resources
4980236 Mekong River Basin: Develop- l974-1977 ceme-
ment Natural Resources
4980260 Mekong River Basin: Develop- 1978-1979 v
ment Natural Resources
Afghanistan 3060101 Kajakal Hydroelectric Plant 1967-19568 17,000 Loan
(1968-1978: PCI)
3060141 No project title given 1966-19T4 11,819 Status = "completed™,,
Bangladesh 3880021 Rural Electrification FY 1978-1980 35,300 (grant) PCI: estimated
{1977~1983: PCI) 34,000 (loan) costs=$50,000,000
Bolivia 5110000 Contx--Technical Support FY 1956-1979 11,018: 5 grants Includes technical
(PCI: costs=z=9,688) support for RE
study.
5110205 Infrastructure Monitoring FY 1968-1976 10,729 Project Evaluation
Summary RE Phases I
& II Bolivia
5110049 No project title given FY 1974-1979 19,035 ————
51loh49l No project title given FY 1979 5,000 —————
5110493 No project title given FY 1979 15,500 ————




Table C-1. Breakdown of AID Involvement in Rural Electrification (cont.)

Country/ Estimated
Regime/ Project 1 Cosats >
Bureau Number Project Title Dates (U.S.$000) Comments
Bolivia 5110534 Rural Electrification FY 1979-1980 200 Grant
(cont.)} Management
Costa Rica 514999999 Speclal Evaluation Report 1973 No budget given U. of Florida study
Colombia 515999999 "RE: Evaluation...
Costa Rica & Colombia”
Ecuador 5180072 Financing Sub-Loans No dates given No budget given One reported output:
"RE Coop organized"™
5180099 Rural Electrification FY 1971 3,413
Assistance (PCI: 1971-1976) (PCI: costs=3550) Loan
2630013 Technical and Feasibility FY 1976 15,000 Grant. Included
Studles 11 plans for RE sector
assessment
El Salvador 5190251 Marginal Community FY 1980-1981 15,550 (total Includes development
Improvement 2 loans and of electrical systems
2 grants)
 Guatemala 520021% Rural Electrification FY 1972 6,992 Loan
5200217 Rural Electrification I 1977 No budget given Project Appraisal
Report

5200248 Rural Electrification II FY 1979 8,600 Loan



Table C-1. Breakdown of AID Involvement in Rural Electrification (cont.)

Country/ Estimated
Regime/ Project 1 Coats
Bureau Number Project Title Dates (U.S.$000)2 Comments
Honduras 5220109 Municipal Development Bank FY 1975 4,100 Loan. Includes
initiation of 3 RE
project
5220138 Rural Electrification FY 1977 19,000 Loan
(PCI: 1978-1982)
India 3860233 Beas Dam Project FY 1666 14,438 Loan
(PCI: 1966-1974)
3860342 India: Rural Electric None given None given @ = ===
Coop Development
3860462 Rural Electrification FY 1979 58,000 Loan
k970267 Rural Electrification I FY 1978-1981 11,000 grant PCI: est, cost:
(PCI: 1978-1983) 30,000 loan $36,000,000
4970283 None given FY 1980 36,700 000 ————
4970295 None given FY 1979 1,650 =00 eem—-
Costa Rieca 5320046 Integrated Regional Rural FY 1977-1979 2,000 grant Includes financing
Development (PCI: 1977-1981) 13,000 loan rural electrification
Moroceo 6080159 Morocco: Renewable Energy FY 1980-1982 5,000 grant Includes small
Development decentralized rural

hydro projects



Table C-1.

Breakdown of AID Involvement in Rural Electrification (cont.)

Country/ Estimated
Regime/ Project 1 Costs
Bureau Number Project Title Dates (U.s.$000)2 Comments
Nicaragua 5240078 Rural Electric Cooperatives FY 1968 10,200 Loan
(1I) (PCI: 1968-1973)
5240096 Nicaragua--RE III FY 1971 3,299 Loan
(PCI: 1971-1975)
3910408 None given Kone given 55,000 Status = "planned"
5270119 None given 1967-1973 None gilven Status = "completed”
5270226 Small Hydro Projects FY 1981-1985 9,000 (loan) Project beneficiaries
1,000 (grant) = campesino rural
communities
Philippines 4920189 RE Services Coop--TW FY 1968 None given Evaluation MISAMIS/
ORIENTAL
4920236 Philippine Development FY 1969-1976 3,776 Includes RE
(PCI: 1968-1977) (PCI: costsa=3783) component (grant)
4920248 Rural Electrification FY 1972-1977 2,537 Includes "Philippines
(PCI: 1971-1980) {PCI: costz=2487) .- +RE" Sector Evalua-
tion (Grant)
4920306 Rural Electrification IV FY 1976 20,000 Loan
4920314 None given 1974-1980 18,595 -—
‘4920315 None given 1971-1977 39,399 0 ===--
4520321 Philippine RE V¥ FYlg?8 = 8,400 = mm—=-

8,400

!
wn



Table C-1,

Breakdown of AID Involvement in Rural Electrification (cont.)

Country/ Estimated

Regime/ Project 1 Costs

Bureau Number Project Title Dates (U.S.$000)2 Comments
Philippines 4920888 Rural Electrification III FY 1977 20,000 Loan
Philippines 4980260 Rural Electrification FY 1978-1979 250 grant @====000—==——
Asia Reg. Training 4,000 grant
Bureau

2760025 None given FY 1979 30,000 Status = "planned"
Thailand 4930248 Hill Tribe Research Food FY 1973 42 Grant. Includes
(PCI: 1973-1975) electric generation
project

Engineering 9250203 Eval. Lend. Prog. Rural FY 1971-1974 97 Grant

Bureau

9320058

9320087

9320117
9365715

Electrification

National Rural Electric
{Coop. Assoc. {NRECA)

Evaluation Assistance RE:
NRECA

None given

Small Decentralized Hydro-
power

FY 1975-1977

FY 1976

1978-1981
FY 1980-1983

None given

17

388

3,200

Progress reports
Interim report

Grant

Status = "active"

Grant

1Wher-e AID Library dates and PCI dates differ, PCI dates are given in parentheses.
2Whnere AID Library estimated costs and PCI estimated costs differ PCI estimated costs are given in parentheses.

o
i
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Table C-2A. Major AID Loans and Grants for Rural
Electrification Since May 1977

AID Loan
Country (U.S.$)
Philippines v 8,400,000
492-0321
Honduras 10,000,000
522-0138
Guatemala' 10,250,000
520-0248
Indonesia 30,000,000
497-0283
Bangladesh 37,000,000
388-0021
subtotal {(Since May 1977) 95,650,000
Subtotal (May 1977) 136,860,000
$232,510,000

If all AID loans since 1963 total $30,000,000,000, then RE
loans are

$ 232,510,000
= .0077%

$30,000,000,000




II. BREAKDOWN OF THE INVOLVEMENT OF OTHER INTERNATION%L
ORGANIZATIONS IN THE RURAL ELECTRIFICATICN SECTOR

A, Inter-American Development Bank

The Inter-American Development Bank (IDB) signed one loan
for rural electrification in 1962 and two more in 1969. 1In the
years 1970 through 1980, the IDB signed 17 more rural electri-
fication loans. (The IDB definition of "rural electrification
projects,” however, includes construction of generation struc-
tures as well as energy transmission and distribution facili-
ties.) Seven of the 19 rural electrification sector loans
signed since 1969 have been completely disbursed. The re-
mainder represent ongoing commitments of the IDB. Total IDB
involvement in the rural electrification sector from 1969
through September 1980 was more than U.S.5400 million for
projects with an estimated aggregate cost of over U.S.$1 bil-
lion. For the future, IDB does not indicate that it plans to
greatly alter its pattern of involvement in rural electrifica-
tion, although criteria for groject preparation, execution, and
evaluation may be tightened.

B. The World Bank

The World Bank began formal lending for rural electrifica-
tion in 1976. Previously, Bank funding for rural electrifica-
tion had been included as part of other projects, primarily
because the Bank did not have a policy for evaluating and ap-
proving rural electrification as a separate project activity.
Total lending for rural electrification from fiscal year 1976
through fiscal year 1981 was $676 million (8 percent of World
Bank lending for the power sector).

At present, the World Bank does not consider rural elec-
trification projects among its top priorities. For one thing,
rural electrification is not viewed as a useful vehicle for the
Bank's usual institution-building functions (e.g., assistance

Zrhis is not necessarily a comprehensive list of all such
projects.

3see Inter-American Development Bank, "Summary of Ex-Post
Evaluations of Rural Electrification Projects,"” (Washington,
D.C.: IDB, July 1981).



C-10

in planning and pricing). Moreover, the Bank believes rural
electrification projects are capable of attracting financing
from other donors (ranging from Canada to OPEC) that see in
rural electrification the attractions of an easily implement-
able, replicable development activity. Therefore, the World
Bank's participation in such projects does not necessarily
result in the resource transfers the Bank considers important.

Historically, the World Bank has provided some 10 percent
of the funds loaned to borrowing countries by international
lenders. In the future, however, this may drop to approxi-
mately 5 percent of the total. 1In this future scenario, the
Bank anticipates a continued involvement in the rural electri-
fication sector, but the form and the extent of the involvement
may change, As it has in the past, the Bank will continue to
apply lenient standards to the financial earnings and rates of
return on rural electrification projects. However, as avail-
able funding diminishes, the Bank will be more and more careful
where it places its rural electrification projects. For exam-
ple, the Bank will look for areas with threshold characteris-
tics which would enable a rural economy to effectively use
electricity (e.g., an area with a cash economy).

Future Bank involvement in rural electrification will also
be influenced by the fact that country governments are them-
selves backing off from rural electrification projects.

Brazil, for example, has virtually halted rural electrifica-
tion, and India is taking a hard look at the wvalue of a rural
electrification program that stresses electrification for irri-
gation pump sets.

Because maintenance and loss-avoidance in many existing
rural electrification systems leaves much to be desired, most
future World Bank involvement in rural electrification may take
the form of programs to rehabilitate existing rural electrifi-
cation systems, rather than programs to build new systems. The
World Bank could also play a useful role by coordinating other
aid sources, by applying rigorous economic analysis to project
justification and, subproject priorities, and by optimizing
design standards.?

4Conversation with Mr. James Fish, World Bank Energy Depart-
ment, Washington, D.C., on October 5, 1981; and "Summary of FY
76-81 Power Lending," World Bank memorandum from Edwin A. Moore
dated Auqust 11, 1981,
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Table C-3. IDB's Involvement in the Electrification Sector, 1980
Amount
Country Project {(million U.S.$)
Argentina Piedra Aguila-Limay Medio hydroelectric

power project. Engineering study. $33.0
Brazil Expansion of transmission facilities,

State of San Maranhao. 13.5
Brazil Distribution system. State of Bahia. Will

provide low-income users with electricity. 80.0
Colomhia Electrification project. 50.0
Colombia Playas hydroelectric power project. 85.0
Cost Rica Rural electrification. 26.5
Costa Rica Ventanas-Garita hydroelectric power project. 82.5
Dominican Lopez-Angustora hydroelectric power project, 44.5

Republic
Dominican Pilot project for sclar-powered electric
Republic plant in rural area. Technical cocperation

project. NA
Guyana Technical cooperation for a wood-fired

steam and power plant, NA
Haiti Technical cooperation for Artibonite River

hydroelectric power plant. NA
Nicaragua Rural electrification project in Departments

of Matagalpa and Zelaya. Project near

completion. 16.5
Panama In 1980 concluded a S-year master plan for

rural electrification in Panama. Partially

funded by IADB. ' 0.147
Uruguay Assist Uruguay to build transmission lines. 25.0
Source: Inter-American Development Bank, "Annual Report 1980," Washington,

D.C., 1980, pp. 38, 39, and 84.
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Summary of World Bank Rural Electrification Lending,

Fiscal Year 1976-1981

Fiscal Year/ Amount
Country Project (million U.8.$%)

1976
Malaysia Seventh power project. Includes rural 2 (total

electrification component. project 35)
India Rural electrification I. 140 rural

electrification schemes. 57
1977
Egypt Regional electrification. Had rural 24 (total

electrification component. project 48)
1978
Syria Regional electrification. Extending

service to 150,000 rural households

involving 5000 km to 20 kv and low

tension lines and 70 MVA of distributor

transformer capacity. 40
Yemen, PDR Wadi Hadramout Power. Four 4-MW heavy

fuel oil-fueled diesels at Qaraw and rural

distribution system. 5
Philippines Rural electrification. Extension of 69

kV system lines to supply consumers of the

rural cooperatives. 60
Thailand Rural electrification I. Electrification

of 4,567 villages with a total population

of about 5 million. 25
Brazil South-southeast distribution. Includes 10 (total

some rural electrification. project 130)
1979
Jordan Third power project. Includes rural

electrification compcnent (electrifi- 3 (total

cation for 33 villages) project 15)
Morocco Village electrification. Electrification

of 220 rural centers.

42
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Summary of World Bank Rural Electrification Lending,

Fiscal Year 1976-1981 (cont.)

Fiscal Year/
Country

Project

Amount
{million U.8.8$)

1979 (cont.)

India Rural electrification II. Providing

electricity to 2 1/2 million people in

15,000 villages included in about 1,800

subprojects. 175
Brazil COPEL second power distribution. Sub-

transmission and distribution facilities

to extend service to about 415,000

households including 45,000 low=-1income 14 (total

households and 50,000 rural consumers. project 109)
1980
Egypt Third power project. Includeg rural 9 (total

electrification component. project 127)
Thailand Second rural electrification proiect.

Electrification of 7,876 villageas in

27 provinces, 75
Brazil CEEE distribution. Included expansion 4 (total

of service to 12,000 rural consumers, project 11l4)
1981
ivory Coast Power I. Provide electricity supply

to the rural area. 33
Jordan Power IV. Includes extension of distri- 9 (total

bution network to 50 villages. project 25)
Tunisia Power III. Implementation of part of a

5-year rural electrification program, 41
Yemen AR Power II. Expansion and connection of

the distribution networks in 17 villages. 12
Colombia Village electrification. Rehabilitation

of distribution networks plus provision of

electricity for 120 villages. 36
Source: "Summary of FY 76-8l Power Lending," World Bank Memorandum from

Edwin

A. Moore dated August 11, 1981,



Table C-5. World Bank Lending Program in Electric Power
(million current U.S. dollars)

Item Amount
Current Lending Program $7,590
Current Total Project Cost 37,950
Desirable Lending Program : 11,000
Desirable Total Project Cost 47,450

Source: Table 30, "Current and Desirable World Bank Energy
Programs, FY 1981-85" in "Energy in Developing
Countries." (Washington, D.C.: World Bank, August
1980), r. 72.

Table C-6. U.S. Bureau of the Census
Rural Electrification Data

No. of Professional

Project Personmonths Status
Bangladesh RE Evaluation 5 Completed
Indonesia RE Evaluation 11 Ongoing
Philippines RE Evaluation 15 Preliminary

results
draf ted
for 1980
survey

Source: U.S. Bureau of the Census, Surveys and Evaluation
' Unit, International Statistical Program Center,
"Annual Report for FY 1980." (No cost figures were
given for these projects.)



APPENDIX D

EVALUATION STUDIES: RURAL ELECTRIFICATION

by

Alice Davenport



I. BRIEF HISTORY OF EVALUATION IN AID-FUNDED RURAL
ELECTRIFICATION PROJECTS

Evaluation studies were not conducted when rural communi-
ties in the United States or other developed countries were
electrified. Therefore, when AID and other international
donors began their rural electrification projects in the 1960s
and 1970s, there were no studies available that defined the
relationship between electrification and economic and social
change~~-nothing to help provide criteria for judging_ the prior-
ity of electrification among other capital projects.l

In the early 1960s, when AID first began its involvement
with rural electrification, the concept of "evaluation® itself
was very nebulous. There was little consensus within AID (or
within most Federal Government programs) regarding its increas-
ingly frequent use. During this period, AID viewed development
nrniarte nrimarjly as capital projects. Evaluation of rural

Previous Page Blank 1} Projects considered completion of infrastruc-

+ to schedules, and appropriate distribution of

fanmms awawwg the evaluation was "more an audit than a socio-
economic assessment.”

In a review of AID rural electrification project docu-
ments, Nathan Associates found that before 1970 there were few,
if any, project evaluations that included assessment of social
and economic impacts. A few special studies were undertaken by
AID contractors—--including university sociologists who produced
profiles of project recipients (age, income, level of educa-
tion, etc.). But more data for these studies were collected
before project initiation than during or after project imple-~-
mentation.

When baseline data were collected no follow-up
studies were undertaken tc 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,”

lUniversity of Florida Center for Latin American Studies,
"Rural Electrification: an Evaluation of Effects of Economics
and Social Changes in Costa Rica and Colombia,®™ 1973, p. iii.

2Robert R. Nathan Associates, Inc, "Contribution of AID
Documentation to the Evaluation of its Rural Electrification
Projects,™ Vol. I and II, 1979, p. 1l6.

3Nathan, I, pp. 16-17.

Previous Page Blank
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The first AID/NRECA funding mechanism (the Task Order 1 in
the Basic Agreement of 1962) did not stress evaluative activi-
ties. But with the second funding mechanism (the 1975 Develop-
ment Program Grant), NRECA's International Program Division was
asked to cgncern itself with overall development and impact
questions.* -

One result of AID's evolving interest in evaluation was to
put rural electrification programs into a larger perspective of
national development objectives. AID began to require certain
justifications in its funding procedure: social soundness,
economi¢, environmental, and technical analyses, along with
statements of hog the project would fit in with other develop-
ment activities. In the third AID/NRECA funding mechanism
(the Specific Support Grant of 1978), NRECA was specifically
required to "prepare evaluations on the impact of rural elec-
trification systems,"” and to engage in a number of related
studies. (For example, NRECA was asked to identify the precon-
ditions negessary for successful rural electrification
projects.)

I7. A REVIEW OF SELECTED RURAL ELECTRIFICATION STUDIES

A number of studies have been undertaken on rural electri-
fication in developing countries. These studies and the
resulting conclusions and recommendations are understandably
oriented towards the primary purposes and interests of the
sponsoring organization. This section offers a review of some
of the most helpful of these studies.

One of AID's first attempts to analyze the impacts of
rural electrification projects was "Rural Electrification
Cooperatives in Country Development® (1965, no author given).
Since the first AID/NRECA rural electric cooperative had only
been set up in the previocus year, this 1965 report was more

4Development Alternatives, Inc. (DAI), "An Evaluation of the
Program Performance of the International Program Division of

the National Rural Electric Cooperative Association (NRECA),

p. 34. But DAI commented that NRECA's International Program
Division had not been given "the resources (financial or human)
to properly address these issues or carry out these activities,"

5DAI, p. 47. The World Bank has similar requirements.

6Specific Support Grant, Attachment A, Paragraphs B-2 and B-1l1.




like a discussion paper (raising points for consiqeration) than
an evaluation of a rural electrification program.

Another early study was "Cooperative Rural Electrifica-
tion: Its Implications for International Development."™ James
E. Ross of NRECA submitted this study to AID in April 1966.
This was a look at the first five pilot rural electric coopera-
tives to be assisted jointly by AID and NRECA--located in
Colombia, Nicaragua, and Ecuador. Ross found positive links
between cooperative rural electrification and increased income
levels, and between rural electrification and economic and
social change. Ross stressed, however, that cooperative rural
electrification in itself would not trigger development in the
area, He felt its role was that of a catalyst:

Implications of the study are that the institutional
arrangements of a cooperative can provide the frame-
work for carrying out development needs which will
become evident to the community as it is exposed to
the conveniences of electricity and a better way of
life, The greatest contribution of cooperative rural
electrification in less developed countries may be as
a prime mover in dgvelopment--as a catalyst to the
desire to develop.

In 1973, the University of Florida produced a study for
AID, "Rural Electrification: An Evaluation of Effects on
Economic and Social Changes in Costa Rica and Colombia." Up to
that time, the report found, rural electrification feasibility
studies had been based largely on financial projections. But
financial costs and benefits are not necessarily an adegquate
indication of the socioeconomic impacts of rural electrifica-
tion, The study's objective was to examine the social and
economic impact on selected areas in Costa Rica and Colombia,
looking at such issues as rural electrification and infrastruc-
ture development, the comparative effectiveness of various
lending patterns, and the development of researsh instruments
to measure the impact of rural electrification.

TInternational Cooperative Development Service, Office of
Material Resources, AID, "Rural Electric Cooperatives in
Country Development," April 1965 (no author given).

8James E. Ross (NRECA), "Cooperative Rural Electrification:
Its Implications for International Development,” April 1966,
p. 321.

9University of Florida, p. xvii.



In 1974, Gilbert Moon (NRECA) published a study for the
World Bank Group, "A Report on Rural Electrification: The
Costs, Benefits, Usages, Issues and Developments in Five Coun-
tries." This report evaluafsd AID/NRECA rural electrification
projects in five countries, focusing mainly on cost and
financial viability issues, but with some discussion of usage
patterns. The Moon/ NRECA report concluded that in capital-
short countries with many infrastructure needs, rural electri-
fication is a marginal program if measured only in direct
monetary returns:

Since it is a program which requires grass-roots
support and often experiences a time lag between es-
tablished goals and accomplishments, rural electri-
fication is better handled as a basic ingredieTE or
essential part of a total development program.

The report makes a number of specific recommendations that
the author believes are necessary for a successful (e.g., tech-
nically and financially viable) rural electrification project.

In 1974, the International Bank for Reconstruction and
Develcopment {IBRD) of the World Bank Group published "Issues in
Rural Electrification." This report was based on an El1 Salvador
research study, on field trips to four countries, and on cor-
respondence with over 20 countries in Africa, Asia, and Latin
America. IBRD was concerned with several main issues: the
prospects for successful investment in rural electrification,
the best approach to this inviatment, and the implications for
Bank policies and procedures. The report is not, nor was it
meant to be, primarily an evaluation of the socioeconomic im-
pacts of rural electrification.

In June 1979 the Inter-American Development Bank (IDB)
released its "Evaluation Report on Rural Electrification and
Energy." This is a general review encompassing most IDB field

lOThe five countries were WNicaragqua, Ecuador, Costa Rica,
India, and the Philippines.

11Gi1bert Moon/NRECA, "For the World Bank Group: A Report on
Rural Electrification--The Costs, Benefits, Usages, Issues and
Developments in Five Countries,"™ July 1974, p. 137. Historical
information for the report was obtained from NRECA files; fore-
cast statistics were prepared on project sites by NRECA spe-
cialists as a local cooperative management tool.

12International Bank for Reconstruction and Development (World
Bank Group), "Issues in Rural Electrification,™ July 24, 1974,
p. i.



operations (31 in all), most IDB field technical consulting
operations, and field trips to 48 project sites in 9 countries.
The report discusses the economic and social impacts of rural
electrification but finds that existing evaluation data are not
sufficient for definite conclusions along these lines, 1IDB
found data limited on the socioeconomic background o{ users and
the socioeconomic benefits of rural electrification.' >

In 1977, Development Alternatives Inc. (DAI) submitted a
report to AID: “An Evaluation of the Program Performance of
the International Program Division of the National Rural
Electric Cooperative Association." The study was not primarily
an evaluation of rural electrification as a proiject activity.
However, DAI looked closely at available studies and found that
often preliminary or tentative impact studies had been pre-
sented as convincing demonstrationf of support for rural elec-
trification as a development tool. 4" par reported that it
could not find documented evidence in academically sound,
theoretically solid impact assessments for the hypothesis that
rural electrification is universally applicable and beneficial
to AID's tigget population, the poor majority of developing
countries. '

Another study, funded by AID at about this time, was
"pPatterns in Electrification Projects: An Analysis of AID's
Automated Data" (December 1978) prepared by Practical Concepts
Inc., (PCI). This study was an overview of AID-funded projects
that in some manner involved rural electrification. Thirty-two
projects were identified--including completed, active, and
planned projects. :

PCI reported that most projects were in the Asia and Latin
America Bureaus. And although the number of projects financed
by each of these Bureaus was similar, the average size of a
Latin America Bureau project was half that of an Asia Bureau
project., PCI found that the Near Fast Bureau had displayed
little activity in the rural electrification sector, and that
the Africa Bureau had not pursued rural electrification as a
project activity. Total AID allocation for rural Electrifica-
tion 1961 to 1977 was found to be $209.6 million.l

13Inter-American Development Bank, the Group of Controllers of
the Review and Evaluation System, "Evaluation Report on Rural
Electrification and Energy," June 1979, pp. 26, 29, and 31.

l4par, 1977, p. 88.
15pa1, 1977, p. 88.

16Practical Concepts, Inc., "Patterns in Electrification Proj-
ects: An Analysis of AID's Automated Data,"” December 12, 1978.
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In September 1979, Robert R, Nathan Associates submitted a
report to AID, "Contribution of AID Documentation to the Evalu-
ation of its Rural Electrification Sector Projects.” AID had
requested this study to determine the extent that existing
documentation could contribute to an evaluation of AID-funded.
rural electrification projects. Nathan Associates reviewed
project documents for seven countries--Bolivia, Colombia, Costa
Rica, Ecuador, Guatemala, Nicaragua, and the Philippines. The
majox conclusion of the study was that existing AID project
documents did not provide adequate information for a full
evaluation of the effects of rural electrification projects.17

In response to concern for the impacts of AID programs,
AID produced a series of discussion papers meant to stimulate
thought and dialoque on development problems and to encourage
experimentation. The papers were intended to be a "mix of what
is known (from experience and evaluation evidence) gnd what
needs to be known from future evaluative studies.”

As part of this series, Judith Tendler produced "Rural
Electrification Linkages and Justifications" in April 1979.
Tendler discussed a number of rural electrification issues
including household consumers and the rural poor, flat versus
metered charges, and autogeneration versus central-station
systems. Tendler's paper was based on 40 interviews conducted
in Washington, D.C. in the spring of 1978, with additional
information from discussion with AID staff and from literature
sources.

In 1979, Elizabeth Cecelski {Resources for the Future) re-
leased "Draft: The Role of Rural Electrification in Develop-
ment." This working paper presented some limited conclusions
based on scattered data and anecdotal evidence. Cecelski found
that although large sums of money had been spent on rural elec-
trification, information was lacking on its impact on economic
development. She recommended further research analysis in
several areas: alternatives to electrification, alternatives
to the central grid model, subsidies and the true cost of rural
electrification, direct and indirect benefits to recipients,
and necessary Ygeconditions for successful rural electrifica-
tion projects.

17Nathan, I and 11, p. _ .

83udith Tendler, "Rural Electrifjcation: Linkages and Justifi-
cations," April 1979, "Preface," p. ii.

19Elizabeth Cecelski, "The Role of Rural Electrification in
Development,®” Resources for the Future, Washington, D.C., July
1979, p. 91 ff.



The U.S. Bureau of the Census (BUCEN) provided training
and technical support to the Philippines National Electrifica-
tion Administration to conduct a project-level evaluation that
would provide insights into the household imgsct of the rural
electrification programs in the Philippines. To provide data
for this evaluation, two large-scale household surveys have
been conducted. Findings from a 1977 survey were released in
1978. On March 19, 1981, BUCEN released some initial findings
from its 1980 survey, "Philippine Rural Electrification Evalua-
tion: Preliminary Results of the 1980 Household Survey."

This survey project had the following major components and
purposes:

-- The development of comprehensive data on the socio-
economic characteristics of households that connected
to the system versus those that did not connect

-- The identification of the uses made of electricity and
the changing pattern of use over time

-- The identification of the extent to which rural elec-
" trification reached the poor majority as opposed to
upper- and middle~-income groups

-~ The magnitude of the demand for electricity21

In response to the requirements of the third AID/NRECA
funding mechanism (the 1981 Specific Support Grant), NRECA has
developed a preliminary analytic rationale and framework for
developing and implementing impact analysis, NRECA has pro-
duced a preliminary draft of findings from a study of rural
electrification in Costa Rica. 1In addition, NRECA hopes to 2
conduct an evaluation study during 1981 in the Philippines.2

20y.s, Bureau of the Census, "Philippine Rural Electrification
Evaluation: Preliminary Results of the 1980 Household Survey,
U.S. Bureau of the Census, Washington, D.C., March 1981.

21y,s, Bureau of the Census, p. 31.

22NRECA/IPD, "Rural Electrification in Costa Rica: Viability
Concepts and Evaluations”, November 1980 {Draft). A letter
from S. Bunker (NRECA/IPD) to J. Shaffer (AID, Coordinator of
Cooperative Development) dated June 1, 1981 proposed this
Philippine study. 1In a June 23, 1981 telephone conversation,
Bill Costis (NRECA/IPD) indicated that NRECA would go ahead
with the project after certain funding questions had been
solved, and after the Philippine Government had given its
approval for the project.



In reviewing existing evaluations of rural electrification
projects, it is important to remember that the term "evaluation"
itself is open to widespread interpretation. Nathan Associates
reached the following conclusion:

To date, there is an overabundance of definitions and
far too little consensus on what actually constitutes
an evaluation. Some persons use the term in refer-
ence to pre-project cost-benefit analysis., During a
project, or after it is implemented, the term may
refer to a range of project reviews--from short-run
studies (several weeks) gauging overall project
progress or only as one aspect of a project (i.e., an
audit} but without resort to sophisticated research
methods, to long-run impact measurement studies, or
program effectiveness studies utiliziEq econometric
or survey and statistical techniques.“

It is hoped that this paper, a sector evaluation of AID's
rural electrification efforts, will help clarify some of these
problems of interpretation.

III. RELEVANT FINDINGS FROM OTHER RURAL ELECTRIFICATION
EVALUATIONS

A. Rural Electrification and the Poor

1, Bow Many Are Reached?

Other studies have produced mixed findings for connection
rates in rural electrification project areas, which suggests
that wide variation must be allowed in estimating rates of
electrical hook-ups in order to allow for great differences in
geography and population on areas to be electrified.

U.S. Bureau of the Census (BUCEN). A BUCEN Philippine
study found that slightly over half of all the Philippine rural
poor are in the National Electric Cooperative areas, and that
23 percent of these people had been connected to the system.

Within NEA service areas, electrified households represent
36 percent of all rural households in the area., Rural area
coverage of NEA cooperatives was somewhat higher than rural
area coverage by private and municipal electric systems. This

23Nathan, I, p. 1l6.



was especially true in remote villages, where NEA cooperatives
connected 12 percent of householdﬁ4 and private and municipal
systems connected only 2 percent.

Denton/Asian Development Bank. Denton's 1975 study in the
Philippines estimated that all but the very poorest of the

population (possiggy the lowest 15 percent) were able to hook
up to the system.

AID Bangladesh Project Papers. The overall sign-up rate
for electricity in Bangladesh project areas was higher than
expected. Nearly 40 percent of all households deposited fees
for future connection. And since the sources for household
figures come from a census of the entire area, it is likely
that the proportion of thage signing up is much higher along
the distribution network.

Plunkett/AID Pakistan. In 25 sample villages in Pakistan,
households with electricity varied from 12 to 39 percent of 29
total households, with a national average of only 24 percent,

Cecelski/Resources for the Future. 1In India, electrifica-
tion has been introduced on a regional basis emphasizing irri-
gation use, with a limited concern for household hook-ups to
the system or for the socioeconomic levels of those who do hook
up. Cecelski found that the average number of connections in
some electrified Indian villages was as low as 10 or 20
percent,

Cecelski speculates that household connections may be
higher in Latin America (where income levels are relatively
high) than in Asia (except for the Philippines, where rural
electrification was promotegaby the government and household
connections were stressed).

24U.S. Bureau of the Census, pp. 17, 21, and 23,

25prank Denton/Asian Development Bank, "Philippine Rural Elec~-
trification: A Social Analysis," n.p. ADB, 1975, pp. 24-25,

26AID, "Bangladesh Rural Electrification Fiscal 1980 Project
Paper Amendment," Washington D.C., 1980, p. 13.

27H. S. Plunkett/AID Pakistan, "Social Effects of Rural Elec-
trification: An Examination of Data from Pakistan," Islamabad,
n.d., p. 4.

28Cecelski, PP. 24 and 27,
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2. Socioeconomic Characteristics of Users

A number of studies have concluded that users of electri-
city tend to be more affluent than nonusers.

Nathan Associates. Nathan Asscciates reviewed a number of
studies and concluded that rural electric cooperatives appear
to reach the poor but not the poorest. Nathan Associates
~looked at studies including DAI's evaluation in Nicaragua,
Ross' survey in Costa Rica, and the NEA Philippine survey.

29

Tendier. Tendler also concluded that households with
electricity were the better off among the rural poor. She
looked at the University of Florida study of Costa Rica and
Colombia, a 1975 Wgﬁld Bank survey in El Salvador, and an AID
Philippines study.

Inter-American Development Bank. The IDB found that the
largest group of users of electricity (in numbers, not in the
amount of e%fctricity consumed)} were the medium- to low-income
categories.

McCawley. McCawley concluded that electricity was a
luxury in Indonesia and felt that rural electrification
programs often had the unintended effec§ of channeling
subsidies to wealthier rural residents,3?2

AID Bangladesh Project Papers. A quick study in
Bangladesh revealed that economically, households with
electricity appeared to be better off than average, with hggher
literacy and educational levels than the national average.

29Nathan II, p. 50.

3°Tendler, P. _ .

3linter-American Development Bank, p. 38.

32peter McCawley, "Rural Electrification in Indonesia--Is It

Time?" Bulletin of Indonesian Economic Studies, 1979 (?),
p. 68.

33AID/Bangladesh, "annual Evaluation of the Rural Electrifica-
tion Project,™ 1981, Attachment 2, p. 3.
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Hjort. Hjort's Kenya study found that consumers of
electricity were generally richer than nonconsumers; Hjort felt
that a regular, substantial cash income was neg?ed before
households would become electricity consumers.

Plunkett/AID Pakistan. In Pakistan, the average income of
nonelectrified households was only half that of electrified
households. The study concludes that penetration of elesgrifi-
cation to rural areas of Pakistan is not very effective,

Bureau of the Census. 1In the Philippines, the Bureau
found that nonelectrified areas were somewhat poorer, though
not greatly different from electrified areas. This was
attributed to the fact that more central areas {(inhabited by
the relatively bet&gr off among the rural pocr) were
electrified first, _

3. Obstacles to Household Connection

A number of other studies support the conclusions of the
four AID evaluation teams that the cost of hook-ups to the
system is the greatest obstacle to household electrification.

Hjort. 1In Kenya, Hjort found that high installation
cosgg, not monthly bills, were the major obstacles to hook-
upl

Cecelski. Cecelski comments that since electricity costs
are themselves only 30 to 60 percent of the total cost of using
electricity, "subsidies to electric rates alone are unlikely to
have a substantial effect on consumption unless subsidies or
liberal cregét fis] also provided for connections and appliance
purchases.," '

AID Bangladesh Project Papers. Findings from Bangladesh
have been mixed. For example, the 1980 AID Bangladesh paper
concluded that low-income households were likely to lack funds

34pnders Hjort, "Socio-Economic Effects of Rural Electrifica-
tion in Kenya," Stockholm, 1974, p. 4l.

35P1unkett, pp. 4-5.
36y.s. Bureau of the Census, p. 21.
37Hjort, pp. 10 and 50.

38Cecelski, p. 72.
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for connection, housewiring, and appliances. To address this
need, the project included provisions for hcusewiring aimed at
lower income residents, But the 1981 Bangladesh paper reported
a high rate nf consumer demand for electricity, with most of
the households that were signed up for service willing to
finance their own housewiring. Because of this, there was some
doubt about gge necessity for including housewiring loans in
the program.

Nathan Associates' and McCawley's Studies. 1In Colombia,
Indonesia, and Nicaragua, surveys indicated that more general
costs--which included monthly charges and cooperative member-
ship feeioas well as hook-up charges--were all constraints to
hook up.

Plunkett. Plunkett's survey in Pakistan cited institu-
tional constraints to hook up:

Applications for connection were cumbersome and in-
convenient, involving several trips to various of-
fices, and much red tape...the lower the respondent's
social class, and the less his eduiition, the more
confusing these procedures became,

4. Hougehold Use of Electricity

Many studies support the findings from the four AID eval-
uations that lighting, followed by appliigce use, was the most
widespread use of household electricity.

The studies indicate that among appliances, small appli-
ances such as electric fans or irons were the most common. Such
small appliances were noted to be relatively inexpensive and
affordable even by poorer households.

391D, "Bangladesh," 1980, p. 16; and 1981, p. 8.
40Nathan, II, p. 56; and McCawley, p. 68.
41Plunkett, p. 6.

425¢e Philippine National Electric Administration/AID,
"National Survey on Sociceconomic Impact of Rural Electrifica-
tion," 1978, p. 12; Inter-American Development Bank, 1979, pp.
30-33; Inter-American Development Bank, p. 3; Nathan II, p. 56;
Cecelski, p. 28; U.S. Bureau of the Census, p. 24 ff.; DAI,

P. B"l?o
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Inter-American Development Bank. The IDB found that,
despite the relatively high cost of larger appliances like
refrigerators and televisions, a large percentage of families
purchased them, regardless of income bracket, They also found
that use of appliances (and types of appliances) varies by
country. The IDB speculates that customs duties and the cost
of credit for appliance purch3§e, which vary by country, are
responsible for this finding,

5. Substitution of Electricity for Other Enerqy

Nathan Associates' review of the literature found little
information in studies on the substitution of electricity for
alternative energy. Reports from the Inter-American Develop-
ment Bank, Hjort, and Tendler indicate 1itt1$ substitution of
electricity for wood or charcoal in cooking.’4

6. Value of Electricity for the Rural Poor

Those who work in the field of rural electrification have
drawn mixed conclusions on the importance the rural poor place
on electricity. Some observers have found that in areas where
little infrastructure existed and where no electricity was
available, the poor did not cite electricity as a top priority.
But other studies have shown a strong desire for electricity on
the part of the rural poor.

The World Bank and Cecelski studies found that rural
electrification was highly prized by the rural poor. Cecelski
found the poor were wii%ing to spend up to 20 percent of their
income on electricity.

In Bangladesh sign-up response for future electrical hook-
ups was greater than expected because of the strong desire in
the rural sector for electrical service. Bangladesh rural
residents cited enhaaged social prestige as a reason for
getting electricity.

43Inter-American Development Bank, 1981, pp. 2-3.

44Nathan, 11, p. 53; Tendler p. 40; Inter-American Development
Bank, p. 3; and Hjort p. 42,

45World Bank, 1974, p. 1l1; and Cecelski, p. 27.

46AID, "Bangladesh," 1980, pp. 10 and 14.
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Yet other studies, such as Hjort's in Kenya, did not find
that electricity was a top priority in rural areas. (Partici-~
pants in the Rural Electrification Sector Meeting noted tﬂﬁt
studies in Indonesia and India reflected these findings.)

7. Household Productive Use of Electricity

Several suggestions have been made to redefine "productive™
use of household electricity.

U.S. Bureau of the Census, The availability of household
lighting may itself have had an effect on production by length-
ening the day. BUCEN's study in Indonesia found that 25 per-
cent of households with electricity used light for production
in home business., 1In the Philippines, BUCEN found that 20
percent of electrified households had home businesses agg that
95 percent of these used light for productive purposes.

Cecelski. A broader definition of "productive use" might
include consideration of time freed for other labor by house-
hold machines like electrified water pumps and corn mills.
Cecelski refers to a report on the Mexican PIDER rural develop-
ment project in which saving several hours of work a day in
lifting water and grinding corn for household use peﬁaitted
time for irrigation and cultivation of home gardens.

8. Impact on Migration

Other studies found little evidence that electrification
slowed down gB stopped migration into the cities from the
countryside,

4-"Hjort, p. 84; and see Appendix F, Report on the Rural Elec-
trification Sector Meeting, Section II. B., Household Use: Com-
ments by Participants.

48Comments by M. Hartz, U,S. Bureau of the Census, at Rural
Electrification Sector Meeting, September 18, 1981, Washington,
D.C.

49Cecelski, p. 30. She cites a personal communication from
Auguste Schumacher, June 1979,

50gee Cecelski, p. 46; Nathan, II, p. 63; Inter-American Devel=-
opment Bank 1979, p._; World Bank, 1974, p. 17; Hjort, p. 13.
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9. Social Service Use

Public Lighting

Other studies note that outside lighting contributed
greatly to area residents' feelings of security.

AID Bangladesh 1980 Project Paper. 1In a survey of rural
areas to receive electricity, 30 to 40 percent of the respon~-
dents looked forward to betgir protection against thieves after
outside areas were lighted.

Plunkett and Hjort. 1In Pakistan and Kenya, studies also
found that rural residents valued public lighting for the pro-
tection it provides from crime. (In Kenya, respondents further
valued outside lighting as a protection against animalg2 rang-
ing from snakes and scorpions to lions and elephants.)

Other Public Uses for Lighting

These include loudspeakers in mosques (Pakistan), pub%%c
water systems (Philippines), and hospital service (Kenya).

Rural Electrification and Other Social Service Programs

Inter-American Development Bank The IDB found rural elec-
trification widely regarded as an important social service,
similar to water, health, and educational services. But at the
same time the Bank found few projects that exhibited much con-
cern for the social uses to which electricity could be put.

The Bank therefore recommended that future projects pay more
attention to the gsed to link rural electrification with social
service delivery.

3la1p, "Bangladesh," 1980, p. 14.
52P1unkett, p. 5; Hjort, p. 58.
53P1unkett, P. 5: Denton, p. 25; Hjort, pp. 13 and 85.

54Inter—American Development Bank, 1979, pp. 18, 19, and 30.



Nathan Associates. Nathan Associates' review found sub-
stantial government and public usage of electricity. However,
it also found instances where such use was a "mixed blessing"
(e.g., Ecuador), when the public sector was in arrears in §§S
payments, creating a burden for other categories of users.

B. Rural Electrification and Agricultural Development

1. Effect on Poor Farmers

Inter-American Development Bank. Studies by the IDB con-
firm findings by the four AID evaluation teams that rural elec-
trification had little effect on small holdings (which often
concentrate on basic grain production). The IDB suggests that
this is due to traditional subsistence techniques that do not
easily incorporate electric irrigation pumps or other modern
methods, as well as a lack of knowledge and access to credit.
The IDB found that capital-intensive operations such as dairy
or poultry raising made more use of available electricity,
although such operations freguently had insta%%ed their own
autogenerators prior to area electrification.

2. Linkage to Other Development Programs

Inter-American Development Bank. The IDB experience sug-
gests the benefit of linking rural electrification with other
agricultural development programs. In its 1979 evaluation, the
Bank found that many small farms that had been in the low-
income category when they first hooked up to electricity, had
subsequently prospered and had become part of the middle-income
category. The IDB noted that this was especially true in areas
where colonization, land settlement, irrigation, or other intg-
grated agricultural development projects had been introduced. 7

Cecelski. Cecelski points out that the cost of electric-
ity itself is a minor part of the total cost of operating a
pumpset, Other costs include connection, digging a well, and
the electric motor itself. Therefore, additional subsidies

55Nathan, II, p. 56.
561pB, 1979, p. 31 ff.; IDB, 1981, pp. 2-4.
371pB, 1979, p. 32.
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{e.qg., liberal credit programs forsaquipment) are needed in
addition to those for electricity.

AID Bangladesh Project Papers. AID-funded rural elec-
trification projects in Bangladesh encourage agricultural and
agroindustrial sign-ups. The Bangladesh Rural Electrification
Boarggplans to give priority to connections for such productive
use.

C. Rural Electrification and Economic Development

1. General Findings

Like the four AID impact evaluation studies, other studies
have found it difficult to prove a relationship between elec-
trification and economic development.

Nathan Associates. Nathan Associates found no evaluative
document able to prove "a direct linkage between availability
of electricity and increasing incomgb despite the prevalence of
this impact in purpose statements.,”

Inter-American Development Bank. The Bank found it diffi-
cult to link rural electrification gith economic development in
agriculture, industry, or commerce.

Cecelski. Cecelski, too, found it difficult to prove a
relationship between electrification and industrial develop-
ment, Citing data from studies in India, Cecelski feels that
the record is poor for the establishment of new small-scale
industries in newly electrified areas. She notes that those
industries that have appeared in various areas since grid
electrification seem to be of the same type as those previougiy
existing in the area (e.g., small flour mills, oil presses).

58Cecelski, p. 73.

59a1D, "Bangladesh,” 1980, p. 13.
60Nathan, II, p. 51.

l1pB, 1979, p. 27.

62cecelski, pp. 40 and 76.
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Other Studies. Differing from the studies above, other
studies (Bangladesh and the Philippines) have concluded that
rural industry Qas grown significantly after electrification in
certain areas, :

2. Effect of Rural Electrification on Employment

Nathan Associates and Inter-American Development Bank
studies found little concrete evidence that increased employ-
ment resulted from rural electrification programs. In Kenya,
Hjort found that electrified businesses were mostly ngily
owned, and provided few job opportiunities for others.

3. Productive Use of Electricity

Findings for productive use of electricity vary greatly.
The World Bank found that rural productive use (farms, agroin-
dustry, commercial-community use) varied among nine countries.
Productive usage ranged from 75 percent and 80 percent (in
Tanzania and India) to 40 percent and 45 percent (in Pakistan
and El1 Salvador). 1In Renya, Hjort found businesses used about
one-third the total glectricity consumed in areas that were
"well electrified.”®

4, Linking Rural Electrification with Other Economic
Development Efforts

Studies agree that rural electrification programs should
be linked with other development efforts in order to assure
full usage of electricity for economic development.

McCarthy. Concerning Indonesia, McCarthy comments that
productive use of electricity "will not take off...unless the
electricity supplies provide incentives, particularly connec-
tion cost incentives, for the initial start-up period of new
small-scale industries." McCarthy also recommends incentives

63Denton, p. 27 and AID, "Bangladesh,™ 1980, Attachment 2, p. 9.

64Nathan, I1I, p. 55; IDB, 1979, p. 35; Hjort, p. 1ll.

65World Bank, 1974, p. 10; and Hjort, p. 59.
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to encourage industry to switch to central grid power and g5
tensive advisory service to assist the switchover process,

McCawley. McCawley warns that electricity sales in
Indonesia will remain well below target for small-scale
industry unless general government economingolicies foster
industries that already exist in the area.

Cecelski. Looking at the Indian example, Cecelski
stresses the interrelationship between key productive inputs
such as c¢redit, land, technology, and electricity. A change in
the availability of any one, she feels, could affect an area's
economic development. She comments:

It is important to keep in mind...that the demand for
electricity is a derived demand; the demand for elec-
tricity for pumps is a result of the demand for irri-
gation; the demand for electricity for motor power in
small industries derives from a demand for their
products...thus, the benefits obtainable from elec-
trification will depend equally upon complementary
investment decisions and inputs, availability of
credit...infraggructure, government information
services, etc.

AID Bangladesh Project Papers. AID-funded rural
electrification project plans recognize the need for linkage
with other development programs and with other institutions,
One result has been that targeted productive connections might
be exceeded. Sign-ups show 30,204 irrigation/small industry
sites compared to the 8,311 sites targeted.

5. Level of Development Necessary

Rural areas that make effective use of electricity in
business, commerce, or agriculture appear to be those that have
already achieved some degree of development prior to electrifi-
cation.

The World Bank. The World Bank recommends locating rural
electrification projects in areas where reasonably strong and
growing demand for electricity already exists {e.g., an area

66McCarthy, p. 2.

67McCawley, p. 49.

68Cecelski, pp. 16 and 20.
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with reasonably good roads, rising wages and living sthdards,
and growth of productive activities on~ and off-farm).

Moon/NRECA. Moon suggests using criteria that include the
existence of all-weather roads, consumer dengaty, and the
existence of local administrative expertise.

Cecelski. 1In areas where output and incomes are already
increasing, Cecelski believes small industry outputs of
consumer goods and agricultural implements should find ready
markets. However, in less-developed areas, she points out that
incentives are weak for entrepreneurs to use electricity in
order to achieve higher output and profit levels. It is dif-
ficult for such entrepreneurs to raise the necessary capital
for equipment and to find a market for the extra production.
"I1f no markets can be found for extra production, then higher
productivity simply means less employment, not a desirable
result in tyi labor surplus economies of most developing
countries."

D. Rural Electric QOrganizations

1. Relationship of Rural Electric Cooperatives to
Central Government Organizations

Nathan Associates, Inter-American Development Bank, and
McCarthy. The strength and weakness of local electric coopera-
tives is often related to the support, or lack of it, that they
receive from central authorities. The IDB has found instances
where strong regional electric companies wanted to distribute
the electricity themselves. And in Indonesia, McCarthy found
that the cooperatives felt that the Minist;g of Cooperatives
was undercutting their power and autonomy.

69%o0r1d Bank, 1974, p. 54.
70Moon, p. 137.
71Cecelski, p. 79.

724athan, II, p. 35; IDB, 1979, p. 28; McCarthy, p. 3.
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Cooperative Versus Other Organizational Forms

The World Bank. The World Bank found little evidence to

suggest that one approach to rural electric organizations works
better than another,

The merits of co-ops and other forms of local admin-
istration, as compared tc the merits of supply from
the utility, rest in the incentives to ¢good manage-
ment rather than in the incentives to consumers

(which is one of ﬁge benefits which co-ops are
thought to have).

Development Alternatives, Inc, Although believing that

cooperatives were a preferred method of distributing electric-
ity in rural areas, DAI found little evidence that cooperatives
were providing many of their intended benefits. DAI suggested
that in some cases it might be wise to promote rural electrifi-

cation througg either private companies or national
authorities,

E. Financial Viability of Rural Electric Organizations

1.

Forecasting Electricity Supply and Demand

McCawley comments:

Forecasting the likely effective demand for electric-
ity in rural areas is an important exercise because
demand will both determine revenue from sales and
have an important bearing on unit costs. If tariffs
are "too high," demand will be disappeinting and the
system will be underutilized, while if tariffs are
"too low," the excess demand will need to be rationed
and the implicit subsidies provided wi%% be received
by those lucky enough to be connected,

73World Bank, 1974, p. 52,

74

75

DAI' p.sg.

McCawley, p.47.
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2. PRlectricity Rates

The World Bank. The World Bank notes that financial per-
formance can often be significantly improved by appropriate
attention to pricing policy. Furthermore, the Bank warns that
it is important to establish a satisfactory pricing policy
early in the program because of the exceptional unpopularity
and difficulty of effecting price changes. The Bank feels that
the two most common defects in tariff structure are the exces-
sive use of declining block tariffs that do not correspond to
marginal cost structure, and low tariffs that are often given
to large consumers who are willing to pay more. And finally,
the Bank found that in spite of the social and economic devel-
opment aims of its i9gestments, larger consumers frequently are
subsidized the most.

Inter-American Development Bank. The IDB recommends
adjusting rate structures so that the poor can afford a minimum
monthly charge with loans or grants {from country sources) to
help pay for individual connections. The Bank stresses the
need to balance sufficient revenues with other economic and
social impacts. An IDB study found that various tariffs were
in effect in different areas, In some areas, urban users
subsidized rural electricity consumption; in other areas, rural
electricity rates were higher, ref+9cting the higher costs of
delivering service to rural areas.

Cecelski. Cecelski found that cross-subsidies from
domestic to industrial use appeared most common., Other
subsidies were government subsidies (such as interest-free
loans), which allowed operating and maintenance expenses to be
met through revenues, or concessional rates from international
lenders.

Cecelski also noted that in various developing countries
of Africa, Asia, and South America, declining block structures
were the most common., Large users such as éndustry paid
towards the low end of the price spectrum.7

Nathan Associates and McCawley. Nathan Associates and
McCawley both warned against tariff structures that result in
higher-than-average costs per kWh for residential use. An

76Wworld Bank, 1974, pp.34 and 41.

7TtpB, 1979, pp. 32 and 47; and IDB, 1981, p. 14.

78Cecelski, pp. 63 and 66,
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ideal tariff structure will encourage as many lighting custo-
mers as possible to purchase electricity, in keeping with the
system's peak load capacity, and will attract other types °§9
users so as to raise the overall load factor of the system.

3, Cost-Benefit Analysis

Nathan Associates. Nathan Associates fcund that cost-
benefit analysis of rural electrification projects was con-
ducted in only a few cases, The most important cost issues
that needed to be addressed, Nathan Associates concluded, were
comparative construction costs of central grid versus autogen-
eration systems, the relative power production costs of each
system, aBg the relative administrative and personnel costs
involved.

Cecelski. Cecelski felt that the following ought to be
included in discussions of the costs and benefits: (1) cost of
generation, (2) distance from the grid and peopulation density,
(3) the load factor (ratio of average to peak consumption for
the system), andai4) the types of consumers who will be using
the electricity.

Inter-American Development Bank, An IDB 1981 report urges
more cost-benefit analysis of rural electrification in compari-
son with other supply alternatives and stepped-up efforts to
develop a standard methodg%ogy for cost-benefit analysis of
electrification projects.

79Nathan, II, p. 20; McCawley, pp. 47 and 50.
80Nathan, II, p. 27-29,
81lcecelski, p. 51-52.

82:1pB, 1981, p. 17.
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I. BACKGROUND FOR THE FOUR COUNTRY STUDIES

In 1973, a congressional mandate required AID programs to
attempt to reach the "poor majority” (as defined by per capita
income, health, and nutrition status). With this new concern
for the rural poor came criticism that infrastructure projects,
such as electrifigation, do not have the impact of, for exam-
ple, rural health, nutrition, and agriculture projects. Early
evaluation studies were inconclusive on the benefits of rural
electrification programs., Newer evaluations (e.g., Nathan
Associates, Tendler, Cecelski) found existing project data
inadequate for firm conclusions.

Since existing documentation did not provide sufficient
information to evaluate the rural electrification sector as a
whole, the Bureau for Preogram and Policy Coordination (PPC)
undertook four country studies that attempted to supply needed
information on the sector. The four countries chosen for

- " “ies--Costa Rica, Ecuador, Bolivia, and the
Previous Page Blank @ ]Jocated in Latin America and Asia, where the
‘ ID-funded electrification activity had taken
place.* 1In choosing locations for these impact evaluations,
PPC considered such factors as project maturity, availabi%ity
of supplementary data, and ease of access to the country.

For example, the Honduras project was not considered
mature enough to justify an impact evaluation. And in
Colombia, AID ceased its involvement in rural electrificagion
80 long ago that an evaluation study was not practicable.

It was felt that Korean rural electrification efforts
lacked sufficient data. Since AID was already funding an
ongoing rural electrification impact evaluation in India (by
Resources for the Future), another study there did not seem

1AID has engaged in few rural electrification projects in the
Near East and is not pursuing rural electrification as a proj-~
ect activity in Africa. (Practical Concepts Inc., "Patterns in
Electrification Projects: An Analysis of AID's Automated
Data," December 12, 1978. See Appendix E for a breakdown by
country of AID electrification projects.)

2prom host country sources, from AID, or from other sources
such as NRECA.

3The Nathan Associates’ report stated that In Colombia "the AID
loan was a discrete project which expired over 10 years ago.
There is no possibility of following up this activity after so
long a period has lapsed.”™ WNathan, II, p. C-22.

Previous Page Blank
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necessary. Also at the time of the evaluation studies, access
was difficult to such countries as Pakistan, Nicaragua, or
Afghanistan, where AID had been involved in rural electrifica-
tion projects.

A. The Philippines

From 1968 to 1977 AID committed $91.8 million in loans for
rural electrification in the Philippines. This represented
about 23 percent of the total project costs {(estimated at
around $387.5 million).4

With an extensive rural electrification network already in
place, and with central government commitment to electrify the
entire country by 1990, the Philippines appeared to offer a
fruitful field for study. In addition, Philippine rural elec-
trification efforts emphasized individual household connections
and the rural electric cooperative organization form, the model
advocated by AID's sole rural electrification contractor, NRECA.

Extensive background documentation was available--the
Nathan Associates' study lists some 46 documents relating to
Philippine rurgl electrification. This included several evalu-
ation reports. Finally, as a country facing a mounting bill
for imported oil, the Philippines was representative of many
developing countries in the same position.

4nyathan, 1I, p. P-8.

5Nathan, 11, pp. P-10-P-14, Several examples are Herim et al.,
"An Evaluative Study of the Misamis-Oriental Rural Electric
Service Cooperative," Research Institute for Mindanao Culture,
Xavier University for the Philippines, 1975; Denton, F.H.,
"Philippine Rural Electrification: Social Analysis," undated
(ca. 1976); Denton, F.H. Lighting Up the Countryside: The
Story of the Electric Cooperatives in the Philippines, Develop-
ment Academy of the Philippines, 1979. Nathan Associates'
report comments: "A wealth of information and insight with
respect to design, organization and implementation alternatives
exists in the collective experience of hundreds of small pri-
vate and municipal utilities which operate in the Philippines,"
(Nathan, 1I, p. P-94.)




B. Bolivia

Bolivia had several attractions as a study location. It
had been a main focus of AID rural electrification efforts in
Latin America. According to a study by Practical Concepts,
Inc., 5 of the 11 Latin Amerigan Bureau electrification proj-
ects were located in Bolivia. The 1979 Nathan Associates'
study had concluded@ "Bolivia offers some of the mo§t promise
for ultimately determining project effectiveness."

Two Bolivian projects, begun in 1973 and 1974 and obligat-
ing $21 million, were chosen for study. These projects had
reached sufficient maturity for an evaluation study, and there
was adequate documentation. Development Alternatives, Inc.
had, in fact, already designed an evalv-iion system (for the
second Bolivian loan) which was to have provided baseline data
for followup studies.8

In addition, the AID Mission welcomed an evaluation. The
two main areas of AID's electrification efforts in Bolivia had
been in the fertile south and on the harsher, colder Altiplano.
The Mission hoped an impact evaluation might shed more light on
the relative benefits of electrifying two such dissimilar
areas. That is, could a better impact be achieved in the south
than on the Altiplano with the same amount of money?

A final factor in the choice of Bolivia was an interest in
investigating the relationship between rural electrification
efforts and the unusually low energy prices in Bolivia.

C. Ecuador

From 1964 to 1972, AID funded three rural electrification
loans in Ecuador, totaling $5 million. Project design included
cooperative and noncooperative subborrowers. (Funds went to
three new rural cooperatives and to six existing private

6Practical Concepts, Inc., Appendix A.

7Nathan, II, p. B-24,
8Nathan, II, p. B-24.
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electric companies.) This provided a ready-made comparisongof
the two forms of service delivery to the target population.

Although the Nathan Associates' study did not recommend
further evaluation efforts in Ecuador (on the grounds that
AID's electrification loan activity had ceased), the study did
find there was sufficient information available on Ecuador to
provide "insight anto some of the problems of rural electrifi-
cation projects.l

The Mission itself was enthusiastic about an evaluation.
The Latin American Bureau was planning followup projects in
Ecuador, and the Mission wished them to have the benefit of an
evaluation study of rural electrification efforts so far.

D. <Costa Rica

Between 1965 and 1969, AID made loans totaling $3,.3 mil-
lion for the purpose of electrifying three diverse areas of
Costa Rica through member-owned cooperatives. (This loan was
supplemented by $818,000 in local funds.)

Although AID involvement had ceased in 1969, ICE (Insti-
tuto Costarricense de Electricidad) had, to some extent at
least, pursued a piYgram of rural electrification using the
cooperative model. Good documentation existed and several

95amue1 Bunker (NRECA) provides the following comment: "For
the record, only one co-op ever received AID funds in Ecuador.
Funds were scheduled for Daule and two others in the 1970 loan,
but funds were not released until 1975, and by then the Daule
cooperative had been taken over by INECEL [the national elec-
tric organization]." (Samuel Bunker, NRECA, memorandum dated
September 30, 1980.)

loNathan, 11, p. E-24,

Ilgeveral ICE technicians gave real support to developing
cooperatives, but ICE, in principal, never really favored
cooperatives. (Samuel Bunker, NRECA, memorandum dated
September 30, 1981.)
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previous studies had provided other useful persgsctives on the
impacts of rural electrification in Costa Rica.

The final choice of four project locations was made by the
rural electrification sector coordinator in the Bureau for
Program and Policy Coordination, Office of Evaluation. The
regional bureau evaluating staff assisted in the selections,
Four studies were conducted between April and October 1980.
Total cost of the four impact evaluations was $66,525. (This
included $i§,390 for operating expenses and $33,135 for program
expenses.,)

IT. OVERALL SUMMARY OF EVALUATION TEAMS' METHODOLOGY

Of 20 team participants, 13 were AID employees., Teams

were composed of people from a number of disciplines and with a
wide range of AID experience. Team leaders were chosen on the
basis of their professional qualifications and field experience.
Team members who were not AID employees were social scientists
or economists with local language capabilities and a familiar-
ity with the country in which the evaluation was taking place.
On occasion, the teams used the services of bilingual research
assistants (e.g., Spanish/Aymara in Bolivia).

Preparatory workshops were held during which the teams
defined the impact evaluation format and looked at specific
project documents., Site selection criteria and timetables were
worked out, and cables were sent to the Missions describing the
proposed scope of work. Budget needs and travel details were
ironed out. '

During this period, team members also met with others,
such as NRECA representatives, who had familiarity with the
projects to be studied. AID Mission personnel and officials of
the host country central government provided the teams with
background material,

12p0r example, Ross, James, Cooperative Rural Electrification:
Case Studies of Pilot Projects in Latin America. Praeger/
NRECA, 1972 (includes chapter on Costa Rica); Davis et al.,
"Rural Electrification: An Evaluation of Effects on Economic
and Social Changes in Costa Rica and Colombia," University of
Florida, August 31, 1973.

13Average cost per evaluation was $16,631 ($8,347 for operating
expenses and $8,284 for program expenses). See Appendix C for
individual project costs.



E-6

The four impact evaluation studies were conducted between
April and October 1980. Each study took approximately 3 weeks,
although the manner in which each team apportioned this time
varied from study to study. For example, the Ecuador study
differed from the others in that its team members did not
conduct the household survey themselves. Rather, the local
sociologist team member had his students conduct an in-depth
household survey at one site, Santo Domingo, while the rest of
the team made field visits to other locations.

Each team tried to visit as wide a range of sites as pos-
sible. Teams considered the following factors:

-~ Geographical, ecological, cultural, and economic
variation

-- Length of time the area had been electrified. Gener-
ally, teams preferred those areas electrified for
longer periods over those that had been very recently
electrified., The Costa Rica team, however, tried to
include some sites that had been recently electrified

-— ©8ites with a variety of consumers (residential,
commercial, industrial, etc.)

-- Ease of access to the sites (important because of the
relatively brief time period allotted for each study)

-- One team (Ecuador) sought a mix of cooperative and
company forms to compare and contrast them as utility
organizations

-- Another team (Costa Rica) chose a mix of areas with
cooperative, municipal, and national power company
distributors.

In each area, the teams sought to contact a variety of
users, e.g., residential, municipal, farm and agrobusiness,
church, commercial, and industrial. Teams made an effort to
interview people from different socioceconomic levels and to
contact both adopters and nonadopters of electricity. The
Costa Rica team sought a 50/50 male/female sample split. In
addition, teams interviewed personnel from the local electric
cooperative or company; from the national electric company;
from local health, education, and social service institutions;
and from other organizations that provided complementary ser-
vices (e.g., credit unions, banks, irrigation agencies, potable
water services, etc.).

The survey instrument varied among the studies. Two teams
(Ecuador and Costa Rica) used a questionnaire. Most of the
questions were closed-ended and addressed such issues as
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productive use of electricity and income level of users. 1In
Ecuador, the local sociologist team member directed a household
survey that used a questionnaire form, while remaining team
members gathered information by observation, interviews with
officials, etc.

In contrast, the Philippines and Bolivia teams used un-

structured interviews to gather data on househcold and other
use.

None of the four teams used random sampling techniques,
believing that with a limited number of cases, such techniques
would not be helpful. Rather, the teams preferred to make an
intuitive selection of respondents--using team members'
expertise and local advice to ensure the broadest possible
coverage of electricity users.

IIT. MAJOR ISSUES INVESTIGATED BY THE TEAMS

One major concern of all the impact evaluation teams was
the effect of rural electrification on the poor. The teams
were concerned with the following questions:

~~ Have the benefits of electrification reached the rural
poor?

-- What effect does electrification have on the quality
of rural life?

-~ What effect does electrification have on industrial,

commercial, and social service development in rural
areas?

Three teams {(Philippines, Ecuador, and Costa Rica) looked
at the role of the cooperative form in rural electrification.
The Philippine and Costa Rican studies discussed this issue in
particular depth.

To greater or lesser degrees, all the studies touched on
complementary programs that contributed to the success of rural
electrification projects. (This would include economic devel-
opment projects, electricity promotion programs, etc.)

Similarly, all the teams looked at the financial viability
of the electric distributors (be they companies or coopera-
tives). Here, the teams took up such issues as rate struc-
tures, capital costs to consumers, and energy costs incurred in
producing the electricity. In addition, the Bolivia team con-
sidered the relationship of financial viability and the
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relatively expensive U.S. design standards used in AID-funded
rural electrification projects.

IV. SUMMARY INFORMATION ON EVALUATION METHODOLOGY, BY COUNTRY

A. Costa Rica

1. Evaluation Team

-- Paula 0. Goddard, Team Leader (Bureau for Program and
Policy Coordination)

-- Gustavo Gomez, Management, Consultant (San Juan,
Puerto Rico)

-- Polly Harrison, Regional Social Science Advisor
(USAID/Nicaragua)

~- George Hoover, Engineer (Bureau for Latin America and
Caribbean Region)

~— Survey Team: Carlos Brenos Castillo, Ricardo Wing
Arguello, Francisco Guido Cruz (Centro Investigaciones
Sociales, San Juan, Costa Rica)

2. Costs of Impact Evaluation

Operating Budget: $ 6,705
Program Budget:

10,717
Total 3$17,42214
3. Time

The study was conducted over a 3-week period in September
and October 1980,

l4pctablishment of three cooperatives in Costa Rica had
obligated $3.3 million.



4, How Sites Were Chosen

The team chose to include sites in each of three AID-
funded cooperative areas: in the area of a municipal power
distributor and in the area of a national distributor. The
study was carried out in the jurisdictions of Coopesantos,
Coopeguanacaste, Coopelesca, Coopealfaroruiz, JASEC (Junta
Administrativa de Servisios Electricidad) and ICE (Institute
Costarricence de Electricidad).

Within each zone, the evaluation team chcse:

-— Sites that would reflect a variety of production
systems

~= Sites with adopters and nonadopters

-— Sites not yet reached by electrification

-~ Sites in the same production zone but under the juris-
diction of different power distributors (to control
for possible differences in distributor styles and
relationships)

-— 8ites that had been recently electrified

The team visited a total of 17 communities in 8 counties

in 4 provinces., The total sample was 96 households.

5. The Respondents

The team tried to choose respondents from different socio-
economic levels, with a roughly 50/50 male/female sample split,
and to include adopters and nonadopters of electricity. The
team gathered data from 96 (structured)} household interviews
and from a number of unstructured interviews.

6. Survey Instrument

The team used a questionnaire with 61 questions, all
closed-ended except the last one, which addressed perceived
values and utility of electrification.




7. Procedure

At each location, the whole team had one morning's discus-
sion with cooperative representatives. After the morning's
discussion, the survey team conducted the household surveys.
The other members of the evaluation team continued research at
the level of cooperatives and other pertinent institutions
{such as ICE and banks). These team members also interviewed
different types and sizes of commercial and industrial users of
rural electrification. (The household survey team dealt only
with home commerce or industry that was part of or attached to
the respondent's dwelling.)

8. Major Issues Investigated by the Costa Rica Team

-= DO cooperatives serve the rural poor better than other
available distribution systems? This included consid-
eration of member participation, financial and techni-

cal viability of the cooperatives, rate structures,
etc,

-~ Impact of electrification at the home/farm level and
at the community/commercial level. This included
consideration of economic growth in the area, and
household, industrial, commercial, and social service
use of electricity. The team also looked at the value
Costa Ricans place on electricity.

B. Bolivia

1. Evaluation Team

~-=- Edward Butler, Team Leader (Bureau for the Near East)

-- [Karen M. Poe, Anthropologist (Bureau for Program and
Policy Coordination)

-- Judith Tendler, Economist (Consultant)

All members of the evaluation team had extensive field
experience in South America. The Assistant Evaluation Officer
and the Engineering Officer from the Bolivian Mission assisted
the team on specific tasks. Bilingual research assistants (who
speak Spanish/Aymara and Spanish/Quechua) provided field
support.



2., Cost of Impact Evaluation

Operating Budget: §$ 4,440

Program Budget: 18,607
Total $23,04710
3. Time

The study was conducted over a 3-week period in May and
June 1980, The team spent the first 2 weeks in the field
collecting data. Members spent the final week in La Paz to
obtain additional information and to prepare a preliminary
draft of the findings. The findings were shared with the
Bolivia Mission in a2 debriefing session.

4., How Sites Were Chosen

The team used the following criteria for site selection:

-~ 'Length of time the site had been electrified. Systems
which were energized for longer pericds were preferred
over those recently completed or still under construc-
tion.

-- BEcological and cultural variation., Sites were chosen
that represented three distinct climatic and cultural
areas of Bolivia.

-— Ease of access to the sites for field visits. This
was important because of the limited time available
for the investigation and because of the great dis-
tances involved between regions affected by the
electrification program.

The team chose four regional systems in Santa Cruz, Cocha-
bamba, Sucre, and La Paz.

15¢wo loans to Bolivia from the United States had obligated
$21.3 million for rural electrification.



5. The Respondents

All team members conducted interviews with both household
and preoductive (e.g., commercial, industrial, or agricultural)
users. The team also interviewed staff from the National
Electric Company and four distributing entities and consulted
with personnel from other agencies that provided complementary
services in each region--credit to small industries, irrigation
development, potable water service, etc. The team sought to
interview a variety of electricity users (residential, school,
commercial, small industries, etc.) in about 30 towns and
villages along distribution lines.

6. Survey Instrument

Interview guidelines were developed by the team and were
modified as the evaluation progressed. Specific guidelines
were used for contacts with utility and other agency staff.
The team purposely maintained an open-ended interviewing style
to facilitate the flow of information and to explore fully the
interrelationships of electricity use with a wide range of
social and economic activities.

7. Procedure

In each region, the team first visited utility management
and technical staff for briefings on project problems and prog-
ress. Next, the team split up, and each member made field
visits, following the different distribution lines radiating
from the departmental capital into the rural areas around it.
A variety of electricity users were interviewed in approxi-
mately 30 towns and villages along the entire distribution
line, rather than preselecting communities and interviewees,
"This enabled the team to determine impact in the unique
context of each community and to pursue questions in greater
depth, frequently selecting subsequent intervigwees based upon
information provided by previous informants.,”

During the 3 to 4 days spent in each region, team members
divided up analytic work by their interests and technical
expertise. For example, the economist dealt with rate struc-
tures, the anthropologist concentrated on residential uses, the
team leader looked at selected productive and social usage.

16golivia: Rural Electrification, p. E-2.
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However, team members made an effort throughout the study to
share information and to integrate their findings and analyses.

8. Major Issues Investigated by the Bolivia Team

Impact of electrification on the quality of rural
life, The team looked at households and social service
uses for electricity and at people's attitude towards
electricity.

Impact of electrification on economic development in
rural areas. This included a review of the role of
promotional programs in rural electrification.

Consideration of the effects of loan practices, rate
structures, and high technical design standards on the
financial viability of the utilities.

C. Ecuador

l. Evaluation Team

Judd L., Kessler, Attorney, Team Leader (Bureau for the
Near East)

Janet Ballantyne, Economist (USAID/Peru)

Robert Maushammer, Economist (Bureau for Latin
America)

Nelson Romero Simancas, Sociologist, Regional Planner
{Ecuador Coconsultant)

Team members were chosen on the basis of their profes-
sional qualifications, extensive field experience, and fluency
in Spanish,



2. Cost of Impact Evaluation

Operating Budget: $7,950

Program Budget: 1(48117
Total $9,431
3. Time

The study was conducted over 17 days in August 1980,
While the AID team members visited various sites in Ecuador,
Lic. Simancas' student teams conducted a week-long household
survey in Santo Domingo.

4, How Sites Were Chosen

Choices of locations identified for site visits by the
team were modified after the team's arrival in Quito. Sites
finally chosen were:

A cooperative at Santo Domingo and a company at Santa
Elena. AID had been invclved with both projects over
a period of time and they presented widely varying
topographic, productive, and demographic characteris-
tics. In addition, they gave the team an opportunity
to compare the cooperative and company forms of util-
ity management.

Daule. Daule had been the site of the only other AID-
assisted cooperative that had operated for a signifi-
cant time. But the Daule cooperative had been taken
over by Ecuador's national electric company and merged
with the company serving the nearby city of Guayaquil.
The team felt that studying the failure of this coop-
erative might shed light on other issues in rural
electrification.

Ambato. Santo Domingo, Daule, and Santa Elena are
located in the lowland coastal area of Ecuador (an
area that contains almost half the country's popula-
tion). Ambato, by contrast, ig lccated in the moun-
tainous area of central Ecuador which holds almost all
of the remaining population.

17etween 1964 and 1972, AID extended three loans (total = $5.8
million) to the Government of Ecuador for rural electrification.
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The house-to-house survey was conducted only in Santo
Domingo because of AID's extensive involvement in electrifica-
tion in the area, the area's economic growth, and the availa-
bility of good baseline data., Although Santo Domingo is not
representative of the rural areas of Ecuador, the team felt
that the combined characteristics of the region, including
large nonelectrified areas side-by-side with electrified ones,
would provide useful data.

5. The Respondents

At each site, the team contacted:

== Individuals who had played a significant historical
role in the development of the local electric
enterprise

-— Representatives of local branches of government
institutions (e.g., the National Development Bank)

-- Local health and social service organizations
-— Residential, commercial, and industrial users and

nonusers of electricity

6. Survey Instrument

The household survey, administered in Santo Dominge only,
was developed in cooperation with Lic. Nelson Romero Simancas
(who had lived and studied in the Santo Domingo area for 14
years). The survey was in the form of a questionnaire with 38
gquestions, most of them closed-ended. The questionnaire was
aimed at such issues as identifying productive uses of
electricity, impact on family and community life, income levels
of users and nonusers, family outlays for all forms of energy,
participation in community groups, and aspirations for family
and community improvement. The AID team members used this
survey as an empirical reference point for their necessarily
more subjective judgments.

7. Procedure

The team spent several days in Quito refining the prelimi-
nary evaluation design that had been prepared in Washington,
D.C., identifying and interviewing officials of key government
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agencies and working with Lic. Simancas on the survey question-
naire design, The team modified the choice of locations origi-
nally identified for site visits.

At each site, the team contacted representatives of key
organizations and various users and nonusers., At the same
time, Lic. Simancas and his students conducted a household
survey in Santo Domingo. The questionnaire was administered to
over 600 households and businesses involving 3,200 persons.

The team spent the last 4 days in Quito collecting further

backup materials and writing a preliminary draft of the evalua-
tion report.

8. Major Issues Investigated by the Ecuador Team

-~ The role of cooperatives in rural electrification,
The team considered the success of one Ecuadorian
cooperative (Santo Domingo) and looked at the reasons
the cooperative form was not successful elsewhere in
Ecuador.

-- The impact of rural electrification of poor house-
holds, This included a discussion of household, com-
mercial, industrial, and social service uses.

-- The relationship of rural electrification with broader

political and economic trends and with other develop-
ment efforts.

D. Philippines

l. Evaluation Team

-~ David H. Mandel, Team Leader, Project Development
Officer (Bureau for Near East)

== Peter F. Allgeier, Economist (Bureau for Program and
Policy Coordination)

-- Gary Wasserman, Special Assistant, Political Scientist
(Bureau for Program and Policy Coordination)

-- Gerald Hickey, Anthropologist (Bureau for Asia)
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Robert Salazar, Social Scientist (Consultant)

Josephine Alviar, Social Scientist (Consultant)

2., Cost of Impact Evaluation

Operating Budget: $14,295
Program Budget:

2,330
Total 376, 62518

3. Time

The study was condutted over a 3-week period in April

1980.

4. How Sites Were Chosen

The

The team restricted its selection to cooperatives that
had been energized for at least 4 to 5 years. Since
these older cooperatives had expanded, the team could
look at recently electrified barrios within each
cooperative.

The team chose cooperatives with a full range of con-
sumers--residential, commercial, industrial, irriga-
tion, public buildings, and street lighting.

The team also considered such factors as a range of
rate levels, examples of self-generating and distribu-
tion-only cooperative service areas with high inci-
dences of poverty, service areas offering agricultural
opportunities of major importance to the Philippines,
and geographic dispersion among the country's major
island groups.

sites chosen were at Calaca (Batangas Province), Daet

(Camarines Norte Province), Manapla and Bacolod City (Negros
Occidential Province), Tolosa and Tacloban City (Leyte
Province), and Naga City (Camarines Sur Province).

18rotal AID rural electrification investment in the Philippines
has been $92.15 million.



5. The Respondents

At each site the team met with the interviewed cooperative
management and staff., In interviews in the poblaciones and
barrios, the team actively sought interviewees who would help
the team obtain maximum variety. A random selection was not
considered appropriate for such a small number of sites. Team
members sought interviews with persons who used electricity in
business enterprises, school directors, health personnel, the
parish priest, municipal officials, members of the cooperative
board of directors, rural bankers and shopkeepers, individual
farmers, farm laborers, fishermen, carpenters, and casual
workers., The team tried to include adopters and nonadopters of
electricity.

6. Survey Instrument

The team visited two cooperatives as a single team to
refine research approaches and to familiarize themselves with
each other's areas of inquiry. The interviews were relatively
unstructured but intensive (each usually took over an hour).
"The objective of the interview was to understand the condi-
tions of rural life for the interviewee, how that individual
responded to the introduction of electricity in the area and
what that individual perceived toc be the effects of electig-
fication upon himself or herself and upon the community."

7. Procedure

Prior to the study, the team reviewed literature on rural
electrification and on the Philippine setting. The team also
held a series of interviews in Washington, D.C., to gain addi-
tional background information and to develcp the team's scope
of work. Interviewees included AID staff previously associated
with the project, NRECA personnel, U.S. Census Bureau staff
involved in a Philippine survey of power use, and experts on
rural electrification in other institutions (e.g., IBRD,
Resources for the Future),

Three days were spent in Manila with AID Mission and staff
of the National Electrification Administration of the Philip-
pines to collect background material on areas considered for
field work. The team members visited two cooperatives together

13¢he Philippines: Rural Electrification, Appendix 1I.
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and concluded that it would be necessary to spend 3 to 4 days
in each service area of the cooperatives studied. At each
site, the team started with a half-day orientation and a series
of interviews with cooperative management and staff., The rest
of the site visit was spent interviewing people in the
poblaciones and barrios.

After the field interviews, the team returned to Manila
for discussion of preliminary findings with AID Mission and NEA
staff. NEA provided additional information that had been
unavailable in the field.

B. Major Issues Investigated by the Philippines Team

+ == Rural electrification and economic development. What
complementary inputs are necessary for economic devel-
opment in an area?

~- Rural electrification and the poor. Have the benefits
of electrification reached the poor? What has been
the impact on the quality of life?

== The degree to which the cooperative form of organiza-
tion has stimulated development.

-- Financial viability issues. These include a consid-
eration of rate structures, market compositions, rela-
tionship of electricity and rising energy costs,
expansion of the system, etc.



APPENDIX F

REPORT ON THE RURAL ELECTRIFICATION SECTOR MEETING

(Wwashington, D.C. September 18, 1981)

by

Alice Davenport



I. INTRODUCTION

The Rural Electrification Sector meeting, sponsored by the
AID Office of Evaluation/Studies Division, was held on
September 18, 1981, at the State Department, washington, D.C.
Participants included representatives from variocus bureaus of
AID, other international donor agencies {(e.g., the World Bank),
and the private sector. Approximately 50 participants at the
day~long meeting, representing varying disciplines, expressed
diverse views on the impact of rural electrification.

After meeting together in an introductory plenary session,
participants divided into two discussion groups, each with a
moderator and two discussants. The discussants gave short
presentations on findings from the impact evaluations covered
in the sector summary paper, before opening up the discussion
to other members of the group. The following topics were dis-
cussed: The impact of rural electrification on households and

_ ; the impact of rural electrification on agri-

Previous Page Blank ¢jon and commercial/industrial use; utility
and major policy gquestions in rural electrifica-
tion. In a final plenary session at the end of the day, dis-
cussion group moderators reported on the conclusions of their
workshops, identified major questions that remained, and gave
several policy prescriptions.

II. FINDINGS AND DISCUSSION: HOUSEHOLD USE

A. Findings of the Four AID Evaluation Studies

There were three main findings from the studies: (1) con-
nection rates were high and included a substantial number of
the rural poor, (2) electricity's major impact on households
came from its social uses, and (3) productive use of electric-
ity in the home was limited.

B. Comments by Participants

-~ Reaching the rural poor is only one of a number of
factors determining the location of rural electrification pro-
grams. For example, in Brazil, Argentina, and Colombia, elec-
trification is a function of density. Electric lines follow
roads, and customers tend to be located along these routes.
Placing electrical lines along roads may be less expensive
because population density is often greater than in outlying
areas, but such households may not include the poorest, who are
often located away from the roadways.

Previous Page Blank
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In India, other criteria are used in selecting areas to be
electrified. Electricity is introduced on a regional basis,
with irrigation use emphasized, and there is limited concern
for household hook-ups or the socioeconomic levels of those
houses that do hook up. In the Philippines, another pattern
was followed, but here, too, the socioceconomic makeup of area
households was not often considered. Originally, priority for
rural electrification in the Philippines was based on an area's
need for small-scale industry, for agrobhusiness, fishing, etc.
Within each region the role of establishing priority was even-
tually turned over to the local cooperative boards, where a mix
of political and financial concerns predominated the selection.

-- It is possible that the urban-rural dichotomy is over-
stressed in locating rural electrification in developing coun-
tries. Perhaps a better way of looking at this issue is to ask
how long the time sequence is between electrifying towns and
electrifying remote hamlets.

-— There is some evidence that rural electrification
tends not to reach the poorest persons in the population. Some
studies, such as the University of Florida survey, showed that
those households with electricity have tended to be wealthier,
more educated, and to held more land than those without elec-
tricity.

-- Electricity is highly valuved by rural residents.
People will hook up, not only because electricity is "good,"
but because it is cost-effective. Electricity has been found
to be price-responsive. Consumers will occasionally be influ-
enced by cultural feelings for or against electricity use, but
generally the decision to hook up is made when electricity is
viewed as the least expensive energy alternative. The question
is, at what cost will people hook up and how much subsidy is
built into the tariff? All rural electric systems are subsi-
dized because of uneconomical low load factors. And because of
the high value rural residents place on electricity, there may
be valid political reasons for government subsidization.

-- BAnother view suggests that the decision of a household
to hook up depends on factors other than the cost-effectiveness
of the electrification (e.g., households might be influenced by
the reliability of the electricity or by promotions on appli-
ances).

-- In India, the growth of household electrification has
been relatively slow, especially among the poorest villages.
Unreliable service has been a factor in limiting demand for
household hook-ups. Those households which do have electricity
indicated that rural electrification has improved the quality
of their lives. And, as found in the four AID impact evalua-
tions, little of the electricity was used for home industry or
home business.



-- A noteworthy fact is that those who work in the field
of rural electrification present conflicting information about
the importance the rural poor place on electricity. Some ob-
servers have found that in areas where little infrastructure
existed and where no electricity was available, the poor did
not cite electricity as a top priority. In Indonesia and
India, for example, electricity was well down on a list of
desired items (e.qg., after roads or potable water). However,
other studies in Pakistan and Bolivia showed that the rural
poor desired electricity second only to roads. It is possible
that preference rankings for various infrastructure items may
be a function of familiarity (e.q., it covaries with experi-
ence).

—-- It was arqued that household "productive use" of elec-
tricity may have been too narrowly defined in the four AID
impact evaluation studies. The U.S. Bureau of the Census sur-
vey in Indonesia suggested that the availability of household
lighting itself had an effect on productivity by lengthening
the day. 1In addition, electricity-powered radios and televi-
sions allow people to become better informed and may thus have
an important indirect influence on productivity.

-- Widespread publicity is often neglected in rural elec-
trification projects, yet is vital to the full use of the
system, encouraging the use of electricity in the home, on the
farm, etc.

ITI. FINDINGS AND DISCUSSION: SOCIAL SERVICE USE

A, Findings of the Four AID Evaluation Studies

Without explicit linkage to programs designed to develop
social services (e.g., health clinics, adult education), elec-
trification was only marginally used to improve social service
in an area. '

B. Comments by Participants

-- An underlying issue in this area of rural electrifica-
tion is the unresolved gquestion of whether rural electrifica-
tion should be considered a social or a consumer good. Educa-
tional systems, for example, are judged on the basis of their
social service benefits. Most countries view the social bene-
fits of education as worthy of heavy government subsidization.
Few question the value of such heavily subsidized social ser-
vices.
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But planners find it difficult to determine whether rural
electrification is a social service or a consumer good. This
is an important distinction, because criteria for "success"
will be different depending on the point of view. It is pos-
sible that planners lean toward the "rural electrification as a
consumer good" theory since social service benefits are ex-
tremely hard to measure in discussions of the costs and ben-
efits of a system.

-- Rural electrification is being used to some degree for
social services ranging from public lighting to health clinics,
although the extent of use may be less than expected. Part of
the reason for disappointing levels of social service use may
lie in the fact that sources of decision-making in developing
countries are often highly centralized. Social service organi-
zations simply do not have the "response capability" of, say,
private entrepreneurs who, given some available capital and
skills, can make immediate productive use of available elec-
tricity. A major recommendation is that linkages must be
strengthened to sources of decisionmaking in the social service

sector to support their "response capability" to electrifica-
tion.

-- Up until now, AID and other donor agencies may not
have devoted as much planning effort to social service linkages
as they should have, Such linkage is as important for the
success of an rural electrification project in social service
terms as the choice of the type of poles, lines, etc. is in
technical terms.

-= There is a close relationship between social service
development and economic development. That is, as an area
develops economically, pressures grow for social services for
the residents of an area.

-- A final question emerging from the discussion of
social service use was the following: If a major project goal
is developing social services, then is rural electrification
really the best way to spend development funds? That is, would
more be gained if the funds were invested directly in health or
education rather than in rural electrification? Further, since
rural electrification is a highly subsidized investment, is
such an investment (sometimes supported by a highly regressive
tax system) desirable in terms of reaching the poor and in
providing social services for them?
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IV. FINDINGS AND DISCUSSION: AGRICULTURAL PRODUCTIVE USE

A. Findings of the Four AID Evaluation Studies

The studies found that the most important impact of rural
electrification on agriculture was indirect--through the growth
of processing plants (e.g., rice mills) or farm service indus-
try (e.g., equipment repair shops--and little use was made of
electricity for irrigation or other on-farm uses except in
large, relatively sophisticated farming operations such as
dairying.

B. Comments by Participants

-= In agricultural use, as in household use, there is the
problem of defining "production.™ In agriculture, can we limit
a discussion of productive use to electricity used in motorized
machinery? For example, could production be defined as new
planting practices that may be adopted because of information
disseminated through television? Off-farm (indirect) agricul-
tural uses of electricity do seem to be more widespread than
on-farm uses, and it is true that such off-farm uses of rural
electrification often encourage productivity among area farm-
ers. But such analysis is still measured in terms of the rural
electrification used for motorized machinery. A wider defini-
tion of "productive use" should be considered.

-- Disappointing levels of electrical use for irrigation
are related to the lack of linkages to social services and
other complementary development inputs. Irrigation is a
sophisticated farming process that requires knowledge of double
cropping as well as access to fertilizer and a marketing sys-
tem. In areas where electrified irrigation is appropriate,
electricity is necessary but not sufficient for successful use
of irrigation methods.

In the Philippines, AID is involved in small-scale irriga-
tion projects that are trying to more fully use already exist-
ing electrical capacity. The real issue in these project areas
was the lack of subsidization for irrigation. Planners ex-
pected that farmers would pay for the cost of the system.

These costs included electric pumps and additional equipment to
protect these pumps from brownouts and blackouts, Many farmers
could not afford such costs.

——- With time and a good rate structure, one can increase
the use of electricity for irrigation. But this is much more



difficult to attain where diesel~generated power is used: die-
sel-generated irrigation systems are generally small, and in
many cases rapidly rising diesel costs are pushing pumped irri-
gation past the point where it is economical.

-- Philippines rural electrification programs did not
include funding for linkages to encourage irrigation use. The
project paper for the Bangladesh project, in contrast, includes
linkage plans.

-~ A study by Resources for the Future of India's rural
electrification program suggested that potential for ground-
water irrigation should be closely studied in locating electric
lines. 1In areas with canal irrigation, for example, electrifi-
cation did not have much impact on irrigation patterns. Plan-
ners in areas with attractively cheap hydropower, such as many
areas of Africa, must be careful in assuming that irrigation
will work in any given electrified area.

-— India, which has already encouraged use of electricity
for irrigation pumpsets, is taking a hard look at grid exten-
sions because of rising costs. Planners are considering pro-
viding electricity for pumpsets only and using the released
funds for other rural development efforts.

-— It is possible that electrified irrigation systems
resulting in double-cropping practices can encourage rural
employment. However, in rural electrification, as in other
sectors, AID may have vastly overestimated job creation effects
of the investment.

V. FINDINGS AND DISCUSSION: COMMERCIAL/INDUSTRIAL PRODUCTIVE
USE

A. Pindings of the Four AID Evaluation Studies

It was found that commercial establishments and industries
hooked up earlier and used more fully electricity if they were
larger or if they were located in a market town where existing
levels of economic development were relatively high.

B. Comments by Participants

-= In discussing productive output in an area, one will
never be able to verify that economic growth was the result of
rural electrification or that the growth would have occurred
anyway without the rural electrification program. 1In other



words, it is a chicken and egg question: Which comes first,
increased production or electrification? The likeliest way to
deal with this question is to look at relative development
levels as a continuum and to view rural electrification as
merely one input in a process of growth-—-and to see electric
energy as merely one choice among many.

~~ While looking at the benefits of rural electrification
for industrial production, one must also look at harmful conse-
quences, such as possible displacement effects of new industry
on the local rural farmers.

-— Although there is clearly a time factor in spreading
the productive benefits of electrification (it takes time for
local entrepreneurs to take advantage of the existence of elec-
tricity), there are nevertheless some areas where there is
little potential for growth at all without massive infusions of
other development aid. 1In such areas, electricity on its own
will not produce hoped-for benefits,

VI. FINDINGS AND DISCUSSION: RURAL ELECTRIFICATION
ORGANIZATIOQONS .

A. Findings of the Four AID Evaluation Studies

The studies found that most AID-sponsored rural electrifi-
cation organizations were well managed and delivered electric-
ity to rural areas that would not have been served without AID
intervention, and electric cooperatives did little to enhance
democratic participation by the rural poor, although coopera-
tives did appear to help in keeping electric systems from being
totally centralized by powerful national or regional utility
systems.

B. Comments by Participants

-~ The cooperative form for rural electrification organi-
zations does not seem to have met planners' goals for partic-
ipatory involvement. However, there is still much room for
discussion about the definition of a "good" rate of participa-
tion. One may look at the number of members at meetings, the
way members are involved with the management of the coopera-
tives, how basic decisions are made (are resolutions that are
introduced by members then circumvented by management?} and
commitment within the cooperatives to giving rural electrifica-
tion to the poor. There may not be one key index for member
responsiveness. Observers have found widely varying degrees of
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member attendance at meetings, but figures compare favorably
with attendance figures in the United States for rural electric
cooperative meetings.

Other criteria for judging the success of the rural elec-
trification cooperative form might be the responsiveness of the
cooperative to consumer complaints, or the effectiveness of the
cooperative in delivering electricity to its members. The
degree of local technical involvement and the sustainability of
the system may also be good indicators of the impact that an
rural electrification cooperative has had on local participa-
tory levels.

-- An interesting dichotomy is posed by the observation
that in some cases (e.g., Indonesia), rural electrification
cooperatives may not work unless the government creates a sep-
arate national rural electrification management entity. Other
participants observed that local organizational entities that
can control their own operations tend to be better managed.
For example, rural electrification cooperatives that collect
and control their own revenues have a vested interest in and
responsibility for the system's continued functioning.

—- It is reasocnable that rural electrification utility
organizations should be judged on the basis of effective deliv-
ery of service, not on the levels of local participation in the
cooperatives, Colombia, for example, has no cooperatives, but
has a national rural electrification approach that produces the
same end result as the cooperatives in terms of delivering
electricity. '

Some donor agencies are concerned with strong, uniform
standards for implementation and evaluation. Such concerns may
encourage centralized control over the rural electrification
process and may limit the amount of influence of the local co-
operative members. Some participants pointed out that strong
central control, as in the Philippines, may be the key to the
success of a program and does not necessarily result in less
responsiveness to local concerns.

-- Cooperatives do not always provide cheap electricity,
even with government subsidies. A study in the Philippines
found that cooperative customers pay more for electricity than
any other group of customers in the Philippines (including pri-
vate rural electric companies).

-~ Rural electrification cooperatives may not have fully
met all the original participatory or cost-benefit goals en-
visioned by planners, but they may have provided a number of
unintended benefits. Pirst, there is the possibility of a
spread effect from good management practices. Second, the
cooperatives seem to be more influenced by local environments



than are central systems and, thus, cooperatives seem to pro-
vide a counter to centralized power.

VII. POLICY QUESTIONS

The following general discussion ties together a number of
important points that were made at the rural electrification
sector meeting and that have policy implications for AID. This
section does not attempt to resolve all the policy issues that
were raised; some questions will need more research before
conclusions can be drawn. However, enough information is
available on many of the issues discussed by the participants
to suggest some important policy guidelines for AID in its
future activities in the rurdl electrification sector.

A. The Objectives of Rural Electrification: Is Rural
Electrification a Social Service or a Consumer Good?

In the past, rural electrification project planners have
been unable to resolve whether electrification should be viewed
as a social service or as a consumer good. The view of elec-
tricity as a consumer good frequently clashes with the polit-
ical views of host~country governments that may see rural
electrification as a social program that helps redress urban-
rural imbalances. Participants generally felt that a range of
objectives were valid for rural electrification systems. From
the point of view of a host-country government anxious to show
tangible concern for its rural population, rural electrifica-
tion is an ideal social service program. Rural electrification
ranks high in implementability and in replicability when com-
pared to other revenue-generating social services like health
care or public water systems, The fact that rural electrifica-
tion is relatively easy to implement (because it is a tried and
true technology) has made such programs very attractive to host
countries and to AID in the past,

Political benefits of reaching rural residents with rural
electrification are not always included in cost-benefit anal-
yses. But rapid dispersion of electricity to rural households
may, indeed, be a benefit that should be considered. Analysts
should look at the reasons underlying such political benefits,
and ask what it is worth to governments to obtain such bene-
fits. Besides the political support of rural residents for a
government, such benefits could include discouraging rural-to-
urban migration, repopulation of underused areas, or defense
objectives.



F-10

As energy and construction costs increase, fewer and fewer
rural electrification projects will be affordable by govern-
ments, and many may wind down activity in the rural electrifi-
cation sector. However, it is possible that cost~benefit
analyses that factor in the social and political benefits would
show good reasons for governments to continue rural electrifi-
cation activities, in spite of higher costs.

B. Equity Issue

If rural electrification is viewed totally, or in part, as
a social service, there are serious guestions of equity to con-
sider. It has been suggested, for example, that rural electri-
fication may enhance regional differences between electrified
and nonelectrified areas. 1In rural electrification projects,
concern for regional equity has led to situations such as one
in Pakistan where the host government required rural electrifi-
cation in all provinces, even though electrifying some areas
was very hard to defend on a cost-benefit basis. In such in-
stances, it may not follow that development efforts must use
funds for the same purposes in all areas to be equitable, Grid
systems may not be suitable in some areas. Other energy sys-
tems, or other development efforts, may make better use of the
development funds.

There is also some reason to believe that introducing
rural electrification into a poor area may contribute to local
inequities by enhancing societal stratification. The rich may
be able to make far more use of electricity than the poor,
through the use of appliances or farm or industrial machinery
(which may be too expensive for the poor). As an example,
before electricity is available for refrigeration, all vil-
lagers, rich and poor, must market daily. But after electrifi-
cation, rich villagers who can afford electrification may
change their daily marketing routine and thus set themselves
off from the rest of the village,

Finally, it is not yet clear, judging from available
studies, that electricity is the most sought after service in
the poorest rural areas. Before assuming that the introduction
of rural electrification will solve equity problems, planners
should determine if electricity is desired by the local people
over other projects such as roads or health clinics.




F-11

C. Where and How Should Rural Electrification be Introduced:
Economic Development

Rural electrification project plans have included expecta-
tions for economic as well as social benefits, and there are
two ways of viewing the questions of economic development. One
holds that electricity is a catalyst to development: once
electricity is provided, other development follows naturally.
Another view states that development is not spontaneous, that
it requires many complementary development efforts.

The former position pins a great deal of faith on the cap-
ability of local farmers and entrepreneurs to respond and use
electricity when it is made available. If rural electrifica-
tion is viewed in this way, an argument can be made for placing
rural electrification projects in areas that have already
achieved a "development breakthrough," that is, in areas where
education, capital, and marketing mechanisms already exist that
can easily make use of electricity. Benefits to the poor could
be expected to come from a "trickle-down" effect as the area
develops economically.

The other view, that rural electrification is only one of
many necessary complementary development efforts, has different
implications. This viewpoint would encourage linking rural
electrification projects with health, education, or agricul-~
tural development projects, for example, and would thus seem to
encourage the introduction of rural electrification into the
poorest, least developed areas that need all these services.

However, this dichotomy may be posing the question too
starkly. In the real world, choices in rural electrification
would be made on the basis of specific situations that could
incorporate elements of both these views. In India, develop-
ment of the agricultural production sector was seen as the key
to generating demand for electricity. Thus, India has a subsi-
dized rate structure for productive agricultural uses of elec-
tricity such as electric pump sets, and the hope is that once
these inputs to agriculture increase production and incomes,
more and more demand for electricity will be generated.

In some areas of India, local entrepreneurs have shown the
capability to respond to available electricity. 1In Punjab, for
example, studies have found a certain amount of spread effect
as small factories electrify their operations. But Punjab has
been called the "Switzerland of India"™ and had a relatively
high level of development before widespread rural electrifica-
tion efforts, The role of electricity as a catalyst in devel-
opment has not been widely noted in other areas of India, where
low load factors of 10 to 20 percent are still a problem.
Implications are that if the government wishes to enhance the



economic development of a poorer area such as Bihar, it must
introduce a wide range of complementary development inputs
‘along with rural electrification.

In the future, as pressures mount for allocation of scarce
resources, it may be that international funding agencies will
be more likely to introduce expensive rural electrification
programs in areas like Punjab, where development is more likely
to take off on its own, than in areas like Bihar, where many
other interventions will be needed. It may be that in areas
like Bihar, equity questions may be answered by investing
development funds in other projects, such as road-building,
that could be more fully used by the poor for economic develop-
ment,

D. The Role of Rural Electrification in Development

Many developing countries will be faced with some diffi-
cult energy choices in the future: how to reduce oil import
dependence, especially for middle distillate supply (e.g.,
diesel fuel); how to reduce serious problems of deforestation
as population growth presses up against smaller and smaller
amounts of this traditional energy source; and how to improve
the efficiency of energy used (wood, for example, has only a 5
to 8 percent energy efficiency conversion). Each of these
problems interrelates; solving one may exacerbate another.

Given these problems, in a future where, except for iso-
lated cases, there will be little cheap, reliable energy avail-
able, assumptions about rural electrification as a cheap energy
source may have to be dropped. The question will become: how
can specific energy needs be met in a cost-effective, reliable,
and socially acceptable manner? The attraction of rural
electrification as a tried and true, easily implementable
technology will continue, but planners will have to look at
development priorities and determine how rural electrification
fits in with other sectors. Rural electrification should be
seen as a sophisticated kind of energy which may or may not
best meet an area's energy needs. Planners should ask if
lighting or shaft power are the most important energy needs.

Or perhaps process heat (for agricultural processing or cook-
ing) may be the biggest potential use for electricity. The
goal will become one of finding the best energy strategy for a
particular developing area.

In India, for example, it may be desirable to use bicgas
for heating, cooking, and pumping. 1If electricity were used
for lighting, this would free kerosene or diesel fuel to be
used in the transportation sector, where there is no readily
substitutable energy supply. But in Nepal, which has great



hydropower potential, tapping this hydropower for rural elec-
trification may buy time to solve severe deforestation problems
that beset the country. 1In this case, electricity may be the
best energy choice for all rural energy needs.

E. The Costs and Benefits of Rural Electrification

A major roadblock to discussions of rural electrification
as one major energy strategy available to developing countries
is the difficulty of determining the basic financial assump-
tions that can be made about rural electrification. Much work
needs to be done on the costs and the benefits of an rural
electrification system. Issues include:

-- The cost of money and the role of government subsidies

-- The cost of energy (which has increased by a factor of
10 since early AID-funded rural electrification sys-
tems were designed)

-- Financial viability of a system (how capital and cur-
rent costs are being paid out)

-- {Costs and benefits of central grid and of autogener-
ated power

-- Analysis of a government's political commitment to
rural electrification (If rural electrification is a
major political commitment, a government may want to
proceed with a rural electrification project no matter
what the cost.)

One of the difficulties in this kind of analysis is at-
tempting to measure social benefits of rural electrification.
If energy costs were low, it might be sufficient justification
for the project to know that rural electrification does improve
the quality of life in rural areas and that rural electrifica-
tion provides an important psychological benefit as a tangible
first step to modernization, But as cheap energy becomes more
and more difficult to find, and as the cost of rural electrifi-
cation rises, planners will need to take a closer look at rural
electrification's benefits--in other words, they will need a
more sophisticated knowledge of why rural electrification is
"good."

All attempts to assess intangible benefits present their
own problems:

-- Using tariffs (what people are willing to pay for
electricity) as a proxy for social value may not take



into account substantial, pelitically motivated sub-
sidies by the country's government.

—-- Proposals to use the c¢hange in pre- and post-
electrification real estate values (to quantify the
benefits of household electrification) pose the
problem that there is little or no market for land in
many developing countries.

-- To assess the social benefits of rural electrifica-
tion, the costs and benefits of other social services
should also be weighed. It is difficult to assess how
much such programs as health clinics or adult educa-
tion classes are worth.

-=- Attempts to measure behavioral differences in house-
holds with or without electricity as a way of assess-
ing social benefits may not tell the full story. For
example, factors other than the availability of elec~
tricity may have led to a person's reading at night in
an electrified household (newly acquired literacy, for
instance).

F. What Should Be AID's Future Role in Rural Electrification?

The following three major recommendations emerged from the
discussions outlined above:

1, AID should look at rural electrification as a means
and not as an end (i.e., rural electrification should be seen
as one of many ways for meeting the energy needs of a given
area). The major question should be how specific energy needs
can be met in a cost-effective, reliable, and socially accept-
able manner. Rural electrification should be seen as a sophis-
ticated kind of energy that may or may not best meet an area's
energy needs.

2. In order to fully assess the value of rural electrifi-
cation in meeting the energy needs of an area, AID should con-
duct studies that will give a clearer picture of the costs and
benefits of rural electrification systems. This is particu-
larly important in a time when energy costs are rising while
available development funds are decreasing.

3. 1If rural electrification is determined to be an appro-
priate development activity, AID must find ways to make its
shrinking budget more effective, Because of funding considera-
tions, AID may have to limit its involvement in infrastructure
projects such as rural electrification in the future. Several
suggestions have been made on the most effective ways for AID
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to be involved if such is the case. Emphasize AID's involve-
ment in all levels of rural electrification projects only in
Security Assistance countries where sufficient funds are avail-
able. 1In Development Assistance countries, leave most of the
financial involvement in rural electrification to multilateral
organizations and develop a limited role for AID in rural
electrification. Such limited activity could include involve-
ment in pilot projects of innovative energy systems and at key
points such as institution-building, credit for small-scale
institutions, or loans for connections. AID could alsc be
active in the broader role of assisting developing countries to
plan for their overall energy needs (which is in keeping with
the recommendation to view rural electrification as only one of
many energy choices). Technical assistance on construction and
maintenance of rural electrification systems should be closely
linked with capital financing of the system, whether the donor
agency is AID or, more likely, a multilateral lending organiza-
tion,
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Comprehensive Evaluation Study (October 1980)

No. 10: A Review of Issues in Nutrition Program Evaluation
{(July 1981) PN-AAJ-174




CROSS REFERENCE LIST BY SECTOR

EVALUATION METHODOLOGY/EVALUATION ISSUES {(con't)

Discussion Papers:

No. 12: Turning Private Veluntary Organizations Into
Development Agencies; Questions for Evaluation (April
1982) PN-AAJ-612

Special Study:
No. 8: Toward A Health Project Evaluation Framework (June
1982) PN-AAJ-619

FOOD AID

Program Evaluation:

No. 6: PL 480 Title II: A Study of the Impact of A Food
Assistance Program in the Philippines (August 1982)
PN-AAJ-622

Discussion Paper

No. 15: Food Aid and Development: The Impact and Effectiveness
of Bilateral PL 480 Title I-Type Assistance {(December
1982) PN-AAL-003

Impact Evaluations:

No. 8: Morocco: Pood Aid and Nutrition Education (August
1980) PN-AAH-851 .

No. 39: Sri Lanka: The Impact Of PL 480 Title I Food
Assistance PN-AAJ-623

No. 45: PL 480 Title I: The Egyptian Case {June 1983)
PN-AAL-015

No. 47: The Impact of PL 480 Title I in Peru: Food Aid as an
Effective Development Resource (October 1983) PN-AAL-021

HEALTH/NUTRITION

Discussion Papers:

No. 1: Reaching the Rural Poor: Indigenous Health
Practitioners Are There Already (March 1979) PN-AAG-685

No. 10: A Review of Issues in Nutrition Program Evaluation
(July 1981) PN-AAJ-174

Impact Evaluations:

No., 8: Morrocco: Food Aid and Nutrition Education (August
1980) PN-AAH-851

No. 9: Senegal: The Sine Saloum Rural Health Care Project
(October 1980) PN-AAJ-008

No. 36: Korea Health Demonstration Project (July 1982)
PN-AAJ-621




CROSS REFERENCE LIST BY SECTOR

HEALTH/NUTRITION (con't)

Special Studies:

No. 2: Water Supply and Diarrhea: Guatemala Revisited (August
1980) PN-AAJ~-007

No. 8: Toward A Health Project Evaluation Framework (June
1982) PN-AAJ-619

INSTITUTION BUILDING

Discussion Paper:

No. 11: Effective Institution Building: a Guide for Project
Designers and Project Managers Based on Lessons Learned
From the AID Portfolio (March 1982) PN-AAJ-611

INTEGRATED RURAL DEVELOPMENT

Impact Evaluations:

No. 28: Philippines: Bicol Integrated Area Development
(January 1982) PN-AAJ-179

No. 43: Egypt: The Egyptian American Rural Improvement
Service, A Point Four Project, 1952-63 (April 1983)
PN-AAL-011

No. 49: HAITI: Hacho Rural Community Development
(November 1983} PN-AAL-025

Special Study:
No. 7: The Vicos Experiment: A Study Of The Impacts Of The

Cornell-Peru Project In A Highland Community (April 1982)
PN-AAJ-616

IRRIGATION

Discussion Paper:
No. 9: The Impact of Irrigation on Development: Issues for a
Comprehensive Evaluation Study (October 1980)

Impact Evaluations:

No. 4: Philippine Small Scale Irrigation (May 1980) PN-AAH-749

No. 12: Korean Irrigation (December 1980)

No. 29: Sederhana: Indonesia Small-Scale Irrigation (February
1982) PN-AAJ-608

No. 31: Sudan: The Rahad Irrigation Project {(March 1982)
PN-AAJ-610

No. 35: The On-Farm Water Management Project in Pakistan (June
1982) PN-AAJ-617

No. 42: Bangladesh Small-Scale Irrigation {(April 1983)
PN-AAL-~-010




CROSS REFERENCE LIST BY SECTOR

IRRIGATION (con't)

Impact Evaluations:

No. 43: Egypt: The Egyptian American Rural Improvement
Service, A Point Four Project, 1952-63 (April 1983}
PN-AAL-011

Program Evaluation:
No. 8: Irrigation And AID's Experience: A Consideration Based
On Evaluations (August 1983) PN-AAL-019

LIVESTOCK DEVELOPMENT

Piscussion Paper:
No. 6: The Sociology of Pastoralism and African Livestock
Development (May 1979) PN-AAG-922

Program Evaluation:
No. 4: The Workshop on Pastoralism and African Livestock
Development (June 1980) PN-AAH-238

LOCAL GOVERNMENT

Discussion Paper
No. 17: AID Assistance To Local Government: Experience
And Issues (November 1983) PN-AAL-026

Special Study:

No. 17: Local Government Trends and Performance: Assessment
of AID's Involvement in Latin America November 1983
(PN-AAL-023)

POPULATION/FAMILY PLANNING

Discussion Paper:

No., 5: Study of Family Planning Program Effectiveness (April
1979) PN-AAG-672

Program Evaluations:

No. 1: PFamily Planning Program Effectiveness: Report of a
Workshop (December 1979)

No. 2: A.I.D.'s Role in Indonesian Family Planning: A Case
Study with General Lessons for Foreign Assistance (December
1979) PN-~AAH-425

No. 3: Third Evaluation of the Thailand National Family
Planning Program (February 1980) PN-AAH-006

-5 -



CROSS REFERENCE LIST BY SECTOR

PRIVATE SECTOR

Impact Evaluation:
No. 41: Impact Evaluation of Housing Guaranty Programs In
Panama {(March 1983) PN-AAL-008

Discussion Papers:

No. 14: Private Sector: Ideas and Opportunities: A Review of
Basic Concepts and Selected Experience (June 1982)
PN-AAJ-618

No. 16: The Private Sector, The Public Sec¢tor, And Donor
Assistance In Economic Development: An Interpretive Essay
(March 1983) PN-AAL-007

No. 18: Free Zones In Developing Countries: Expanding
Opportunities for the Private Sector November 1983
(PN-AAL~-024)

Special Studies:

No. 4: The Social Impact of Agribusiness: A Case Study of
ALCOSA in Guatemala (July 1981) PN-AAJ-172

No. 6: The Economic Development of Korea: Sui Generis or
Generic? (January 1982) PN-AAJ-177

No. 9: Private Sector: Costa Rica (March 1983) PN-AAL-005

No. 10: Private Sector: The Tortoise Walk: Public Policy And
Private Activity In The Economic Development of Cameroon
(March 1983) PN-AAL-004

No. 11: The Private Sector And The Economic Development Of
Malawi (March 1983) PN-AAL-006

No. 12: Ventures In The Informal Sector, And How They Worked
Out In Brazil {(March 1983) PN-AAL-009Y9

No. 14: The Private Sector: The Regulation Of Rural Markets
In Africa (June 1983) PN-AAL-014

No. 15: The Private Sector: Ethnicity, Individual Initiative,
And Economic Growth In An African Plural Society: The
Bamileke of Camercon (June 1983) PN-AAL-016

No. 16: Private Sector Evaluation: The Dominican Republic
(June 1983} PN-AAL-D

PRIVATE VOLUNTARY ORGANIZATIONS

Discussion Paper:

No. 12: Turning Private Voluntary Organizations Into
Development Agencies; Questions for Evaluation (April
1982) PN-AAJ-612

Impact Evaluations:

No. 7: Effectiveness and Impact of the CARE/Sierra Leone Rural
Penetration Roads Projects (June 1980) PN-AAH-751

No. 10: Tunisia: CARE Water Projects (October 1980)

-6 -



CROSS REFERENCE LIST BY SECTOR

PRIVATE VOLUNTARY ORGANIZATIONS {(con't)

Impact Evaluations:
No. 24: Peru: CARE OPG Water Health Services Project (October
1981) PN-AAJ-176

Special Study:
No. 12: Ventures In the Informal Sector, And How They Worked
Qut In Brazil (March 1983) PN-AAL-009

ROADS

Discussion Papers:

No. 2: New Directions Rural Roads (March 1979) PN-AGG-670

No. 7: Socio-Economic and Environmental Impacts of Low-Volume
Rural Roads -- A Review of the Literature (Febrauary 1980)
PN-AAJ-135

Program Evaluation: .
No. 5: Rural Roads Evaluation Summary Report (March 1982)
PN-AAJ-607

Impact Evaluations:

No. 1: Colombia: Small Farmer Market Access (December 1979)
PN-AAH-768

No. 6: Impact of Rural Roads in Liberia (June 1980) PN-AAH-750

No. 7: Effectiveness and Impact of the CARE/Sierra Leone
Rural Penetration Roads Projects (June 1980) PN-AAH-751

No. 11: Jamaica Feeder Roads: An Evaluation (November 1980)

No. 13: Rural Roads in Thailand (December 1980) PN-AAH-970

No. 17: Honduras Rural Roads: 0ld Directions and New (January
1981) PN-AAH-971

No. 18: Philippines Rural Roads I and II (March 1981}
PN-AAH-973

No. 26: Kenya: Rural Roads (January 1982) PN-AAH-~-972

SMALL-SCALE ENTERPRISE

Impact Evaluation:

No. 40: Assisting Small Business In Francophone Africa -- The
Entente Fund African Enterprises Program (December 1982)
PN-AAL-002

Special Study:

No. 13: The Evaluation of Small Enterprise Programs And
Projects: Issues in Business And Community Development
(June 1983) PN-AAL-013




CROSS REFERENCE LIST BY SECTOR

SMALL-SCALE ENTERPRISE (con't)

Special Studies:

No. 2: Water Supply and Diarrhea: Guatemala Revisited (August
1980) PN-AAH-747

No. 3: Rural Water Projects in Tanzania: Technical, Social,
and Administrative Issues {Noember 1980) PN-AAH-974

WATER

Discussion Paper:
No. 4: Policy Directions for Rural Water Supply in Developing
Countries (April 1979) PN-AAG-691

Program Evaluation:
No. 7: Community Water Supply in Developing Countries:
Lessons from Experience (September 1982) PN-AAJ-624

Impact Evaluations:

No. 3: The Potable Water Project in Rural Thailand (May 1980)
PN-AAH-850

No. 5: Kenya Rural Water Supply: Program, Progress, Prospects
(June 1980) PN-AAH-724

No. 10: Tunisia: CARE Water Projects (October 1980)

No. 20: Korean Potable Water System Project: Lessons from
Experience (May 1981) PN-AAJ-170

No. 24: Peru: CARE OPG Water Health Services Poject (October
1981) PN-AAJ-176

No. 32: Panama: Rural Water (May 1982) PN-AAJ-609

WOMEN IN DEVELOPMENT

Discussion Paper:
No. 8: Assessing the Impact of Development Projects on Women
(May 1980) PN-AAH-725

COUNTRY PROGRAM STUDIES

Evaluation Report:
No. 9: U.S. Aid to Zimbabwe: An Evaluation (August 1983)
PN-AAJ-H05

CROSS REFERENCE LIST BY PUBLICATION SERIES

Impact Evaluations

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
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CROSS REFERENCE LIST BY SECTOR

CROSS REFERENCE LIST BY PUBLICATION SERIES (con't)

Impact Evaluations

35, 36, 37, 38, 39, 40,

Special Studies

1, 2' 3, 4; 5' 6’ 7; 8,

Discussion Papers

1, 2, 3, 4, 5, 6, 7, 8,

Evaluation Reports

1, 2, 3, 4, 5, 6, 7, 8,

41,

9,

9,

9y

42,

10,

10,

10,

43,

11,

11,

11

44,

12,

12,

45,

13,

13,

46,

14,

14,

47,

15,

15,

48,

16,

16,

49

17

17,

18





