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PREFACE 

The A.t.D. Program Evaluation Discussion Paper Series: Office 
of Evaluation Approach 

,This is one of a series of .discussion papers issued 
by the gency for International Development. This paper is 
sponsored by the Office of Evaluation. 

The purpose of the A.I.D. Program Evaluation Discussion 
Paper Series is to stimulate thought and dialogue on development 
problems and to encourage experimentation. the authors of the 
papers are instructed to be critical in·a constructive sense and 
to examine explicit or implicit assumptions that are usually taken 
as given, to look for unrecognized and often cross-sectoral linkages, 
to examine host country institutional factors, to examine how AID's 
organization, staffing and procedures affect its effectiveness, and 
to identify alternative approaches and policy options. Two key 
factors characterize the series: actual development experience is 
sought as .a basis for opinion and opinion is directed towards policy 
issues. The papers are a mix of what is known {from experience 
and evaluation evidence) and what needs to be known from further 
evaluative studies. 

Because the discussion papers are exploratory, they are 
not intended to be comprehensive in coverage, conclusive in their 
argument, or primarily technical in orientation. They are intended 
to help formulate additional hypotheses for testing and to assess 
what additional work needs to be done on the problem. We hope that 
the discussion papers will help stimulate innovative and more 
effective progrannning and project design in our overseas missions·. 
and that they will also be of interest to scholars carrying out 
research on development. 

Most importantly, however; we hope that the papers will 
elicit responses from ourreaders--responses that will confirm or 
refute assertions, refine or·add issues to be analyzed, and suggest 
case studies necessary to resolve issues. 

The primary objective of the Office of Evaluation is to 
provide AID management with analyses of the intended and unintended 
impact of projects, programs, policies, and procedures. It is our 
intEnt that lessons gleaned from AID's past be made readily avail
able to improve present planning. 
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The Office tailors its approach to suit the nature of 
a problem, i.ts 11rgehcy, and the type of data available. After 
identifying .a.problem and ascertaining management interest in.it, 
the Office !s staff ·normally links up with or establishes . a network 
of ,AID and non-AID eXperts. the staff also reviews .information. 

,.from rthe Agency's automated data base systems ·and assembles 
documents including project papers, project evaluations, and 
special studies sponsored by other parts of the Agency. 1n cori- · 
junction with this, the Office commissions discussion .papers 
by .experts who are familiar. with .development .problems. It may 
also hold workshops.and .conferences ,and, :if necessary, '.carry out 
field studies of past projects and programs.. The Office does not 
sponsor basic research .on development but concentrates on analyzing 
available information. 

findings ~r~ issu~~d in di~~usSlon· papers:'·'.workshbp· and 
conference reports, circular airgrams·, actibn memoranda, sector 
and sub sector .studies .and .case .studies. These do not. constitute 
formal guidance unless they .are explicitly cleared and issued as 
such. 

t' \"' ~" 

About the Author 

. Judith Tendler has a\'Ph.b. in ec'bnbniics 'from Columbia. 
University. Ber doctoral dissertatidn--Electd.c P&tver :in Brazil': 
'Entrepreheurship in the Public Sector-..... was published by Harvard 
University Press. Dr •. Tendler worked for the 'Age'ncy from 1967 to 
1970--first in the Brazil Mission in Rio de. Janeiro,· arid then in 
the Offiee of Developmerit :Resources bf :the ta tin AineriC.a Bureau. 
During that period, she did several eva'lU:ations -bf ·electric;,,,. 

. power, highWaf:cortstrt.iction, and highway-mafo.tenance projects. 
Since· leaving the Agency, Dr. Tendler has worked as· a: consultant 
for the World Bank, the Inter-American Development Bank, the 
'Organrzatiol1 of Americaif States,· and the 'Agenc.y.:..-mainly in the 
area: of ~griclil tural ana rural development p'toj ecfs. Dr. "Tendler 
was a Fe11o~'At the Center for Advanced 'Studies in .;the' Behavioral 
Scierit:.es at s'tanford in 1973•1974, during which t:ime she :completed 
a book on pr'c(ject decisibr\m&k1ng in foreign assistance organiZations. 
Her book, Inside Foreign Aid, was ptiblished by'the· Johns Hopkins 
University Press in 1975. 
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Author's Note 

This paper, together with a tompanion paper on 
rural roads, is based on 40 interviews conducted in Washington 
over the peri6d of a month irt the spring of 1978. Valuable 
additions to the interviews were provided.by the comments of AID 
staffers at my preliminary presentation in May, and by the literature 
cited at the end of the paper. 

The reader 'will find Httle citation of sources in 
the text. Most of the lessons to be learn'ed fromAID's projects 
are not written down:, a'.lld come from my· interviews. Out of 
consideration for those who talked with me, I have preferred ·to 
not cite interview sources at all. I have referred where possible 
to written analyses and descriptions of projects and points 
discussed in the text. A list of the documents collected during 
this period follows the text •. 

A drat't of this paper was distributed withi.n AID in 
late 1978, followed by a seminar held at AID in Februatj of 1979. 
The seminar provoked lively discussion on various sides •of the · 
issues, and many valuable contributions were made to the ideas 
presented in the paper. In the interests of facilitating an 
immediate wider distribution of the paper within the Agency, 
and because the paper is preliminary to a. series of field studies 
of rural-electrification projects to be undertaken by the Studies 
Division, I chose not to .revise the· paper at this, point. The· 
seminar resulted in the formation of an Agency-wide study group 
on rural-electrification-project evaluations, which will attempt 
to see that the issues .raised by the paper and the seminar receive 
attention in subsequent project evaluations sponsored by the various 
bureaus -0f the Agency. 

I am most grateful to the many persons who spent time 
telling their project stories in .response to my questions, to 
those who took time to write down their reactions to my paper, 
and to those·who attended the seminar and made it a vigorous 
exchange ·of ideas•·· I very much appreciated the support and the 
challenges provided by the Studies Division of PPC. 

~Judith Tendler 
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Summary and Recommendations 

With the new concern for the rural ,poor, AID' s 

infrastructure projects have had a more difficult time gaining 

approval. New-Directions critics say that infrastructure projects 

do not have a direct ~impact on the rural poor, in comparison 

to projects in the .areas of rural health, nutrition and agriculture. 

In contrast to .these latter projects, it is said, infrastructure 

can not be focused exclusively on the poor. Rural electrification 

has been particularly affected by this new thinking, though a 

good number of such projects have still succeeded in overcoming the 

opposition. 

In trying to.defend rural-electrification (RE) projects 

against New-Directions disapproval, AID seems to have focused on 

aspects of such projects that do not represent their greatest 

potential. Namely, it has emphasized the benefits resulting from 
I. 

household consumption of rural eleetricitymore than those from .. 

productive and .municipal uses •. The household focus dominates 

AID's impact studies of rural-electrification programs--partly because 
'. ! ... 

of the household emphasis of its most successful RE program in the 

Philippines, and partly because of the household orientation of 

its sole RE contractor, NRECA (The National Rural Electrification 

Cooperative Association). 
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It is difficult to show that the introduction of rural 

electrification to households can have as significant an impact 

on the rural poor as other types of rural development projects. 

Either the poor do not have the resources or the houses to hook 

_up to the system--or they use electricity only.for lighting, 

continuing with wood for cooking ~nd ironing. On the ori.e hand, 

one can not claim a significant New-Directions impact on the 

rural poor on the grounds of lighting only. On the o:ther hand, 

one can not classify as the rural poor those who do make more 

extensive use of household electricity through the purchase 

of appliances. Finally, the rural poor themselves do not place 

high value on the acquisition of household electricity. When 

villages without electricity are polled about their preferences, 
.. -

electrification is low down on the list, w1th highest priority 

given to services like health and water supply. 

A stronger New-Directions case for rural electrification 
. .. ' .· -' ' " ,- , 

can be made on the grounds of the potential impact on the rural 

poor of certain productiv~ 'and municipal uses of eiectricity, 

and of procurement from local industry of . .materials us~d to build 

and Jn.aintain such infrastructure projects. Productive uses--

in the f onn of rural light industry or irrigation-generat~ 

employment for the rural poor, whose major source of incame l.S 
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from off-farm earnings. Municipal uses of electricity can 

facilitate the supply of services such as health clinics, night 

education classes, or street lighting. These services are 

accessible to and valued by the rural poor more than household 
~'-' : ' 

connections. 

As currently designed, rural-electrification ~rejects 

do not necessarily result on their own in these desirable impacts. 

AID should therefore direct more attention to evaluating .the 

non-household potential of its rural-electrification projects-
-. 0 3 -

not to provide them with a better justification, but so as to 

learn how to design them in a way that assures that this potential is 

realized •.. Some pos~~ble approaches would be the .following: .U>. 
' 

credit and/or technical assistance for rural light industry could 

be included in RE proj~cts--or other features that would increase 

· the probability that electrification ~ould result in the 

es~ablishment or expansion of employment-creating uses; (2) 

similarly, AID could try to increase the probability that municipal 
' ; ' - ,_,,.,. '"- . ~-- "'. -

services directly benefiting the rural poor, and dependent on 

electricity, would .be intro~u~ed with an electrification project: 

a health-clinic component might be put together with an RE project, 
.. - ' (,' -,- ! 

or special consideration could be given for hookups and rates to 

municipalities that organize .such efforts on their own; (3) attempts 

-vii-



should be made to facilitate local procurement of equipment and 

materials for rural-electrification projects and, indeed, for all 

AID-financed infrastructure projects; infrastructure projects create 

a large, predictable and ongoing demand for certain locally 

supp liable materials, and many such local ·supply operations are 

labor-intensive. 

Promoting the local supply of AID's rural-electrification 

projects will require an overhaul of specifications for RE projects--

as is now being done with road-construction specifications as part 
»'; ,.,• ; ' ,· '> ' 

of the attempt to introduce labor-intensive methods of construction. 

The effort will also require that AID enlist the assistance of those 

who have a vested. i~terest that such local supply t~e place--local 
. . - . ' ~ ' ., . ·, -

associations of manufacturers, ministries of industry and commerce, 

local labor unions, etc. For the AID mission, in contrast, local-

supply arrangements are undesirable in that they mean an increased 

expenditure of scarce project•preparation time. In order to keep 

this burden off the" .mission, and to create a vested interest for 

lOcal supply within AID itself, AID should create an office of 

"backward linkage" to supervise the search for local-supply 

possibilities. By neglecting the backward-linkage aspect of its RE· 

and other infrastructure projects, AID may be giving up the greatest 

opportunity that such projects off.er for New~Directions impacts. 
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All the above suggestions will require a questioning 

of the standard way .in.which AID's rural-electrification projects 

are designed and implemented •. Modifications of des~gn and 

specifications .will be required that . .maximize the empl6YJ11ent

creating .1Jses ,of rural electricity.and the.employment-creating local. 

procurement for RE.projects. Up to now, .RE project design.has.not. 

been subject to this kind of scrutiny, in contrast to the case of 

road-construction technology •. The desired modifications of RE 

project .design,. of course, .will be different from. those in roads, 

for electrification concern will.be focused more on employment-creating 

uses of the infrastructure facility .than on employment-creating 

techniques of construction. But the two are similar in ;hat.they 

both merit the promotion ~yAID of employment-creating ,supply of 

construction and maintenance materials. 

AID may in some cases be introducing large rural-electrification 

projects into areas where electrification •. or central systems, are 

not yet economically justified. Up to now, AID's justifications 

of rural electrification simply assume that electricity is more 

efficient than existing 1fo:cms of energy use (wood, kerosene, 

batteries, etc.)--and that central-station systems are more economic 

than existing diesel generators (autogeneration) • .AID usually says, 

for e:xamp le, . that one of the important ~conomic benefits of .the 



introduction of rural electricity is t:hc replacement of kerosene 

use in household lighting: dect:ricity is cheapet than kerosene, 

causes less pollution, and reduces t:he demand for petroleum' 

derivatives. This is a qu:i.te partial reckoning of ~osts and 

benefits. The saved cost' of keros~ne.in h.ou~ehold.lighting needs 

to be cOlllpared to the 'l.ncreased use of petroleum. derivatives that 

results frOm the new power-generating plants and .from consumption 

uses that are complementary ilith the increas~d use of electricity. 

Similarly inC:omplete benefit~ are ci. ted with respect 

to the substitution of ~lectricity fdr :wbe'd as a source of etiergy 

in the household. This substitution is said to help prevent: 

deforestation. A.Ii>~t:udies actually show, hbwever, that even 

those poor who hook up to the system continue to us~ wood for 
.~ ~ v' 

cooking and ironing. This suggests that electricity is not 

competitive with wood--at least for the poorest--arid does not 

therefore lead to the alleged conservation benefit. 

Central-stati~n systems sbould ~lso not beasswned to 

be always .more efficient than autogener~t:i.~n. The introduction 

of rural electrid:ty through ind~pei:ldent dieselgenerators-ot'the 

continuation of an existing autogenetated supply-~ould iri. various 

cases be mote efficient than the introduction of cerittal-system 

supply. In contrast to autogenerator units, central-station 
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systems require difficult management skills that are scarce in 

developing countries, especially for the.state power authorities 

now usually in charge of electrification. 7he integration of power 

supply in central-station systems--said to be one source of their 

efficiency--can upon closer examination be seen to have a significant 

disadvantage: central systems spread the results of breakdowns to 

more consumers and over more systems than in the case of a set of 

independent autogenerators covering the same number of municipalities. 

Because these breakdowns, and the faulty maintenance practices that 

contribute to them, are conmen in developing countries, the 

breakdown-magnifying impact of central systems introduces a significant 

economic cost not present in the more primitive, unconnected generators. 

Growth through autogenerators allows a more divisible 

investment in electric power--often more suitable to the capital 

scarcities of developing countries and the uncertainties about how 

and where demand will grow. Growth of rural electricity through 

autogeneration can also elicit local organization and financial 

participation in a way that central-system growth does n&t. 

Unfortunately, the biggest argument against autogeneration is that 

it is easier for AID to finance a big capital project than lots of 

little ones. The evaluation suggests some ways in which this problem 

might be overcome, and.!l.ow AID might finance autogeneration in cases 

where it is more desirable than central-system supply. 
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introduction 

Most o'f the attempt .to justify rura1...:eiecttification 
. . 

projects in New-Directiorts.tefuis has focused on the iDl'pactof 

electtific~d.on. drt the rur~f poor. : Th~ desigtt and 'operati.6n 

technologi~s a·f rurai.:eiectfification systems, hawever, have not 

been subject to the ~lose scruti.ny fbr Ne~Dhections implications 

that the technology of road construction has. Despite the lack of 

discu~~i.on .of alternative ap~roaches to' design and"operad.o~ of 
' ' / ' ~ 

electiific~tion systems, it ~ould seem thii.t s~e of the§e 'choices 

would have considerable impact on how.growth in the countryside 

: takes place. Partlybeca~se of t:h~ l~ck Of discu~sicm ~nJ research 

ot'l alternad..ve d~~ign and opera ti oil ques ti.ens, ·rural electrification . . 
- . . f· ·, - - ' . " ·- . / -~-- _- '" -

was not given as inuch time in this study as tural roads.·· The 

f6Uowing d:i.scu.ssi~n,. then, should be seen as. :i.n.d.ica~ive of the 

kinds of issues th~t merit further explorati~n.· 

AID's impact studies of rural electrification (RE) have 

focused mainly on household use, as opposed to industrial, 
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commercial and public uses of rural electricity. 1 The attempt to 

answer criticisms of rural-electrification projects have also 

placed most of their emphasis on the benefits . accruing to 

household users of electricity. 2 This focus .of.attention on benefits 

to household customers has.contributed partially to the.neglect 

of New-Directions opportunities lying in non~household consumption 

and in the design and operation of the system itself. Before these 

1It should be noted that the focus.of the New-Directions-related 
discussions and evaluations of RE projects has been on household 
consumption even when the projects themselves had a production-
consU:mption focus. · · · 

~E.g., U.S. Agency for International Developmetit/flhilippines, 
"Nationwide Sur'7ey on Socio-Economic.Impact of Rural Electrification," 
10 February 1978; preliminary results of this study can be found 
in U ,S. Agency for International Development, ''Philippines: Rural 
Electrification V," Project Paper AID-DLC/P2275, 21 November 1977, 
pp. 51-56; Development Alternatives Inc., "An Evaluation of .. the 
Program Performance of the International Program Division of the 
National Rural Electric Cooperative Association" 28 January 1977; 
and Development Associates, Inc.,. "A System for Evaluating the 
Economic and Social ·Impact of Rural Electrification.in Bolivia," 
{Final Report), Contract No. AID/otr~C-1382. 



other sides of rural electrification are discussed, it is useful 

to understand why AID 'has ;tended fcf focmf'on 'the benefits to 

household consumption of rural electricity. 

3 



4 

Household vs. Other Consumption· 

Most of AID's rural electrification projects have been 

promoted, designed and implemented by the National Rural Electric 

Cooperative Association (NRECA). In 1976 and 1977, _for example, 

NRECA worked on various stages of promotion and design of AID 

rural-electrification projects for the Philippines, Bangladesh, 

Pakistan, Syria, Guatemala, Honduras and Bolivia. Outside the 

engineering design work, AID uses only NRECA as its contractor for 

the design and implementation of rural-electrification projects. 

(NRECA does'not have the capacity to do engineering design, according 

to AID; this work is contracted out to private engineering firms.) 

The NRECA model, forged out of its experience with rural 

cooperatives in the United States during the 1930s, evolved mainly 

out of concern over rural household consumption. The appeal of the 

cooperative model for rural electrification in the U.S. was an 

appeal to the potential household consumer who was not large enough 

to interest the private utilities. The cost of rural household 

connections was particularly high in the U.S. countryside, where 

rural settlement patterns were dispersed. This was in contrast to 

the denser and more nucleated rural settlement of Europe and many 

Third-World countries. The U.S. cooperative model, then, was infused 

with a populist appeal to the "little guy" who was being exploited 
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by the big utilities. The little guy was the neglected rural 

household consumer, not the industries or commercial establishments 

that one mi~ht find in the area of influence of an RE cooperative. 

The Philippine success story 

Before giving some examples of the household emphasis 

in AID and NRECA decisionmaking on rural-electrification projects, 

it is important to note one final reason for this emphasis. AID's 

most successful rural-electrification program has been in the 

Philippines, where it invested US$80 million in RE projects over 

the 1972-1978 period. For AID and NRECA, this successful program 

became a launching pad for other RE programs in Asia--mainly, in 

Pakistan, Indonesia and Bangladesh. Rural-electrification projects 

now account for 40% of AID's food-nutrition lending in Asia. 

Tiie Philippine case was somewhat unusual in that rural 

electrification received a major political and financial commitment 

of the government because it was seen as crucial to one of its 

basic political objectives--to win support away from the Communists 

in the countryside. This political objective meant a strong 

emphasis on household •consumption,3 also reflected in the AID-financed 

3The objec.t·ive ''1f :winhing ·Over the peasattts· would .not necessarily 
mean a ·priority for household :eonsUD?ption; electrified and ·small
scale irrigation for agriculture would also ·further such' an objective. 
Though such a use of electricity was not an initial focus of the 
Philippine program, it was added later as part of a program to 
create and assist water-user associations. (Continued on following 
page.) 
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(Footnote 3 continued) Electrificatioh was not the Only rural 
program in the Philippines with the objective of winning support from 
the Communists. The "compact farm" program was also meant "to help 
blunt the threat of insurgency and to bring dissident farmers back 
to the government fold. 11 Jose V. Barra:meda, Jr., "Cotnpact Farming 
in Camarines Sur/' p. 1, Appendix to ;Frank Lynch, "Rice Farm Harvests 
and Practices in Camal:'ines Sur ••• ," Sod.al Survey Research Unit, 
Research Report Sel:'ies, No. 2, January 1974. 

/ 
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impact studies carried out by the Philippine National Electrification 

Administration with the technical assistance of the U.S. Census 

4 Bureau. Interestingly enough, the results of the Census Bureau/NEA 

impact study suggest that the political objective was achieved: the 

benefit cited most frequently by the neW rural household co~sumers 

was "an increase in peace and security in the countryside." 5 

The Philippine case, then, was a happy marriage of the 

AID/NRECA emphasis on household consumption and the high political 

priority given by the Philippine govermnent to winning over the 

rural population by supplying it with household electricity. Since 

the Philippine case is one of AID's most successful stories of 

rural electrification--in terms of getting the system in place and 

having it managed well--it is not surprising that the household 

emphasis of that success story and its evaluations tends to get 

carried over to other cases. 

4see footnote 1 above. 

5P.52 of the Philippine RE loan paper cited above. It is difficult 
to say to what extent this result was influenced by the fonn of the 
survey instrument, whereby respondents were given pre-determined 
answers to select from--olle'- of which was "an in.crease in peace 
and security." Respondents may have felt it was safe to give the 
peace-and-security ansver. This type of response has also been 
reported in RE impact studies for other countries. 

One would like to know what the increased peace-and-security resulted 
from. Individual household lighting? Village and town lighting? 
One would think that the village lighting would be the most likely 
answer. Tb.is in itself would be an interesting finding, because 
it would mean that the major benefit to household consumers of 
riiral electrification resulted from a public-service use of 
electricity, rather than from individual household connections. 



• 
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Flat vs. metered charges 

The concerns of U.S. rural-electric cooperative development; 

and its focus on the household consumer, are prevalent ,today in the 

myriad decisions that NRECA and.AID µiake when designing RE projects 

.in other countries. NR.ECA tends to be against the use of flat 

charges .for h,ousehold consuJllption, ,for example, instead of charges 

based on metered use. Flat charges have been used by the Indonesian 

power,. authority and some other countries on the grounds .that this 
. ' ' . 

' saves the additional cost and c::onrplexity ~f meters and their monitoring. 

NRECA is against these flat rates, .in .contras~, on the grounds that 

they are inequitable. The user of little electricity, who is likely 

to be among the poorest of household consumers, pays the same as 

the larger user and thus subsidizes the latter'~ ,consumption.
6 

The use of flat charges in the Third-World context of 

frequent blackouts ~nd rationing may actually result in less 

inequity than one might think. The shortages, .. that is, put a. ceiling 

on how much_ anyone .can consume, and thus act as a leveler of the 

distribution of electricity consumption among households. Indeed, 

the Indonesian power authority combines the flat charges with a 

device that automatically limits electricity use after a certain point. 

6 

. . 

A partial discussion of this difference of opinion is found in 
USAID, ''Rural Electrification 
Preliminary Engineering and Feasibility Study Report," by the 
National Rural Electric Cooperative Association, Task Order No. 5, 
Contract No. AID/pha - 1090, Central Java, Indonesia, August 1977, 
pp. 62-63. 
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This limiter, adopted by the Indonesians to ration scarce electricity, 

ends up performing the same leveling function as frequent blackouts~~ , 
. . 

arid in. an even more equitable way. (Aln arid NRECA have also expressed 
. , . '. ' " ' 

disapproval of the limiting devices because they are felt to be 

partiof a "shortage mentality. 117 Th~ conditions of shortage will 

no longer 'exist once the Indonesian project is finished, it I~ felt, . 

and the limiters will restrict the·utiiization of the neW installed 

plant to full capacity~) · 
:t ' " -

Another reason that flat: charges may make more sense in 
.. 

AID-recipient countries has to do with institutional problems of· 
.. 

state-controlled electricity distri.but:i.mi. Distribution of 
' c ,' ;·' ''· 

electricity is noted for its difficulties in developing countries, 

partly because of the myriad individual accounts a state utility 

has to deal with and the vulnerability of such a bill-collecting 

process to graft and corruption. This ~ontrasts markedly with the 

organization of electric-power generation, 'where contact with 

buyers involves only a fw large wholesale purchasers. .Anything 

that minimizes the nUmber of co'Gt'acts. that a state distribution 

company has with its consuming public, then, will give the company 

7
Disagreement with the limiters can be found in the citation of 
the preceding footnote, pp. 49, 63. 
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a better chance to do well. 

Finally, metering is objected to by recipient countries 

on the grounds of its costliness and cumbersomeness. With flat 

charging, then, the utility may be more willing and able to hook 

up a larger portion of the poor population than it would be if it 

had to do so with metering. The e9uity benefits of metering, in 

sum, may be less than their costs. Though flat charges are disliked 

by AID and NRECA on equity grounds, the alleged superiority of 

metering on these same grounds may turn out to be academic in 

developing-country environments. 

There are ways other than metering to approach the equity 

question that concerns NRECA. In areas where homogeneously poor 

populations are found, for example, lower flat rates could be charged 

to these consumers than to those living in areas populated by 

better-off groups. Or different flat rates could be determined, at 

the time of the electricity connection, based on a measure of the 

quality of the house or of the number of appliances possessed by 

the household. Or, as AID tried to do in the Indonesian case, RE 
. 8 

development can be limited to homogeneously poor areas. Though 

these approaches are a cruder way than metering of getting at equity, 

they also do not involve the institutional and financial costs that 

metering does. 

8 
USAID. "Indonesia--Rural 
Electrification I," Project Paper AID-DLC/P-2244, 2 September· 1977. 
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Protecting household rates 

Another ru~al-electrification issue that merits some 

exploration is electricity rates. Consistent with pro-household 

concerns, AID and NRECA have sometimes objected to the charging of 

lower rates to users of electricity for productive purposes--or for 

larger-volume purchases by such users--as is of ten the policy of 

state power authorities in recipient countries. Pakistan and India 

are examples, where users of tubewell pumps for irrigation have 

been allowed to pay considerably less than household users do. 

The argument against such rate policies is, in part, that household 

users should not have to subsidize non-household users. 

Third-World countries frequently prefer to subsidize 

productive uses of electric power at the cost of household uses. 

This preference may relate to the considerations discussed above 

concerning flat charges vs. metering. Supp lying fewer larger users 

as opposed to many smaller ones,. that is, may be a more easily 

achievable task for a state power authority--for the same reasons 

that electricity generation is "easier" than distribution. 

New-Directions policies are concerned with maximizing the 

impact of rural infrastructure projects on the rural poor. This 

means that the costs to household consumers of "paying for" the 

lower rates to productive uses of electricity should be compared to 

the benefits to the rural poor of additional employment resulting· 
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from the productive uses of electricity--and from the fact that 

state power authorities ~re often more.interested in and do better 

at supplying productive users. Tubewells .in particular are known 

for the increased opportunity they provide to employ additional 

labor, because they increase the potential to farm the land 

intensively •. On New-Directions grounds, then, priority might 

be given in some cases .to certain .non-household uses of electricity, 

perhaps even explicitly at the expense of household users. As in 

the example of metering vs. flat charges, the loss in equity to 

household users may be less to the rural poor than the gain in 

increased employment opportunities resulting from productive 

electricity use. 

All this .is not to say .that non-;household uses of 

electricity will always have higher benefits than household uses

or that productive uses of electricity will even have the employment 

benefits predicted. Some .recent literature, for .example, suggests 

that (1) the employment-generating effects of rural light industry 

are not really what they were thought to be, 9 and (2) that 

productive uses of rural electricity yield such high returns that 

9This reasoning, as well as the .other side of .the argument, is 
pr~sented iri Dwight Perkins, Rural Small-scale Industry in the 
People's Republic of China (Berkeley: University of California 
Press, 1977). For. a. summary of the.Casi!. in favor.of .rural light 
industry, on pro-employment grounds·, st!e lnternational Bank for 
Reconstruction and Developlllent (IBRD)s ''Rural Enterprise and 
Nonfarm Employment," A t-Jorld Bank Paper, January 1978. 

• 
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users do ~ot need subsidies to adopt it. lO Despite these doubts, 

however, ~ecipient countries still show preferences. for· a promotion.al 

approach to non-hous~hold 'rates. This approach needs to be evaluated 

in tenns of its New-Directions potential. 

The position I am taking with respect to·electricity rates, 

and the use of them for subsidy and taxing purposes, is not a: 

popular one in the literature on rural electr'ification.
11 

Tampering 

with rates in this way is ·considered financially untidy for the 

electric utility, whose prime concern should be to make itself a 

self-sufficient enterprise. The institutional viability of these 

enterprises, it is felt', should not be burdened with redistributive 

or promotional policies; more efficient subsidies and taxes should 

be found to implement these policies. The productive users of 

electricity, moreover, are said to be able to pay market Tates for 

it because the returns to such electricity use are so high--as 

witnessed by the fact that firms often buy their own high-cost 

generators when there is no alternative source of electricity. 

Subsidies to productive users, then, are said to have little net 
-- . ~ ' . 

impact on the growth of production, for they simply reimburse 

10 
For a summary of the argument against "pramotional" 
productive uses of electric power,· see 
IBRD,. ''Rural Electrification," 
A World Bank Paper, October 1975. 

rates for 

11see,for exami)le, the !BRD paper on rural ~lectrification· cited above • 

• 
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these tlsers.for costs thatthey were wi11ing·tb unaeri:ak.e aD:yway~ 

Fina.iiy, the. effects·: t>f promotioki rates 'are 6a.:rcr t:O be regrassive. 

The subsidy is bftet1 firi~ndeciout 6£ the hohsehoi.d rates, that·i~, 

vhich means that.the"iittle guy1' ends· up subsidH:ing'.the'big one.12 

The arguments a~:ilinst using elei:tH.city' rates for subsidies 

and 'taxes make gooci sense. The mi:i.rt reason~ r· qiiei:!Hon them is' that 

the use of el'ec tri.cl ty rates to pursue' devetopillerit; s'trategies, is 

cmmnon practice in Third;.,World countd.es--as it has oeen in the 
. , 

history of U .s'. electric-power development. While AID k:n:d IBRD 

often object to th'e subsidies', the redipient. countries :Co'l1.ti~ue to 

apply 'thein. Sinh'e AID 'o£te'ri :ends up goirlf along with the subsidies 

iri the 'end, 'there ls soine rea~ont for 'trying' to :figure' out how otie 

might liV'e with 'them 'b.~tter-'...irfstead of ste'ering clear of them 

completely fpr econbim.c reasons. 

The d6n6i wor1d is much less accus"t:Omed than Ttiitd~World 

countries tO living ·with' dre .coucepi' of stata c9J]ipanie·s as 

mecha.nisiits through which t6 CliS.tui.el 118.tionar' developnlEint ·policies. 

12The proponents of this anti-subsidy/tax position do not reject the 
concept of subsidizing power .rates for rural electricity across
the-board,. at least· in the earlfyears Of the system's gr6wth. · 
Because the unit cost of supplying rural'electfic:ity is so'mch 
higher than for urban electricity, it is felt, the tate.Shduld not 
reflect the full cost of 'providing ser.Tice in the early years. 
If it did, itl.s argued; little electricity consutn'j:>tion·wouldoccur. 
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Donors are more interested in· the potential for financial self-

sufficiency of revenue-earning public enterprises. They are concerned 

with the independence and protection from the rest of the public 

sector .that revenue will provide. Third-World governments often 

see just the opposite side of the picture: the revenue-earning aspect 

of the service presents one of the scarce opportunities to execute 

smoothly the subsidy or tax features of certain development strategies. 

An important part .of this opposite picture is that well-working .. 

institutional mechanisms for dealing out subsidies and collecting 

taxes are hard to come by in developing countries. Such mechanisms 

are difficult and expensive to create and are usually vulnerable 

to .graft• When a ready-made mechanism for both subsidies .and taxes 

comes along, like electricity charges, it is hard to resist. In. 

comparison to the more difficult and direct approaches to the 

subsidization and taxation of various sectors, then, the ready-tnade 

mechanism of electric-power rates must seem ~uite effective to 

policymakers in Third-World countries--and worth the cost imposed 

on the financial independence of the power entit1.13 

13. . . . 1 . . . . . 
This saJ!l.e logic a so lies behind the insistence of Third-World 
countries on using concessional interest rates on agricultural 
credit--despite the barrage of donor criticism and common-sense 
economic reasoning against this position. . Like electricity rates, 
interest rates are a handy instrument to latch onto: they are 
administered by an already-.existing institution, with considerable 
institutional representation in the geographic area where the 
to-be-subsidized sector is located. As with electricity rates, 
interest-rate subsidies represent a quick and ready vehicle for 
getting something difficult done. 
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Despite the .current wisdom to the contrary, AID should 

take a closer look at the possibilities for using the electricity-

rate structure to pursue some New-Directions objectives. Recipient 

countries will probably use the rates for similar purposes anyway. 

And there may be good institutional reasons, as noted above, to 

prefer the state power companies as instruments for executing·such 

policies. These reasons may be just as powerful, in a different 

realm, as the economic arguments against doing so. 

Household consumers and the ru~al poor 

Impact studies of rural ei~ctriHcation· consistently find 

that the household user~ Of rural electricity lire.the better off 
. 14. 

among the rural population. This is not surprising, since 

household electricity usage reql.iires eltpenditures for hookups, wiring, 

14 .· . ,. '. ... . ,.,) ' ' 
E.g., University of Floridat Center for Latin American Studies, 
''Rural Electrification: An Evaluation of Effects on Economic and 
Social 'Changes in Costa Rica and Colonibia," 31 August 1973; IBRD, 
~Costs and Benefits of Rural Electrification--A Case Study in El 
Salvador," P.11. Report No. RES 5, 1975; USAID/Philippines, 
11socio-Economic Impact ••• " 
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. • • t . 15 
monthly consumption, and for the purchase of appliances. Where 

· rural electricity actually succeeds in reaching truly poor households, 

moreover, usage is virtually limited to lightiI1g. In these c.s.ses, 

electricity does not succeed in s~bsti.tuting f6r wood and other 
' .· ' 

fuels in cooking, the principal use of energy by poor rural 

househoids.
16 

it is difficu1t to pro'Vtde a strong New-Directi.ons 

justification for rural electrification if one rests the argument 

ma.inly on household consumption: either the poorest of ,the poor are 

excluded; or their gain is limited to the substitution of 

electricity for other fuels in lighting. It may be that the 

substitution of electricity for other sources of lighting in poor 

households represents an important gain for the rural poor. But 

AID needs to show that this gain is greater than those to be had 

from the development of non-household uses of electricity, or 

15 . 
Some AID missions have recognized the regressive effects of 
electricity's·user costs on benefit distribution. They have attempted 
to eliminate, lower, and/or finance the capital costs of connecting 
to the system. The concern for lowering connection costs also 
arose out of the finding that many rural inhabitants would not 
connect up to the proposed systems at prevailing charges-1ihich 
would make it impossible to financially justify the RE project. 

16E.g., the Philippine impact survey cited in the above note, pp.4-5; 
the Nicaragua case study in Development Alternatives, Inc., "An 
E~aluation of the Program Performance of the International Program 
Division of the National Rural Electric Cooperative Association" 
28 January 1977. 
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through imrestment in other rural services like water supply. 

All this is not to say that the benefits of household 

consumption are not worthwhile ones. It is just that household 

consumption may not be the trump card that rural electrification 

bas to offer with respect to the rural poor. In one sense, then, 

AID's and NRECA's concern for equitable treatment of the household 

consumer may sometimes lead to a more "regressive" approach with 

respect to the rural poor: greater employment opportunities for 

the poorest are neglected in order to protect the household consumers 

of electricity, ,who are not the poorest. Lower electricity rates 

for non-household consumption, then, might in some cases be ~ 

equitable because they transfer the benefits of a project from 

the better-off beneficiaries of rural electricity (the household 

consumers} to the poorest-off beneficiaries (those who gain 

employment because of the use of electricity}. 

Electric utilities and appliance-using consumption 

It is the nature of ·~lectricity-prOducing companies· that 

they engage in the promotion of electricity use. Increased usage 

gives them greater revenues and evens out the peaks and troughs of 

17 
demand, thus increasing their load factor. Promotion of electricity 

17 
The load factor, expressed in percentage tenns, is the ratio of 
average capacity usage to peak capacity. The higher the load 
factor, the less unutilized capacity there will be.· 
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use by utilities occurs even in systems where there are periods of 

rationing or outages resulting from faulty equipment and maintenance, 

inadequate installed capacity and, in hydro-based systems, lack of 

rain. The consumer, rather than the utility, incurs the costs of 

the idle or damaged appliances during the rationing periods, or 

the costs of privately regulating uneven voltage. Increased consumer 

use of the utility's electricity supply, then, increases its 

revenues during non-rationing periods and imposes extra costs mainly 

on the consumer during shortages. 

Rural electrification is considerably more costly 

than urban electrification because of lower population densities in 

the areas seTv.Eid. Put together with the necessity of installing a 

minimum costly physical plant from the start, this means that rural 

electric utilities can have considerable excesc capacity, and thus 

operate at high unit costs, for many years. If run well, then, a 

rural utility will have to promote electricity consumption even 

more aggressively .than the urban utility. 
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. ' 

For all the above reasons, it is in the utility's interest 
18 

to create and serve an appliance-using clientele. One such 
. 

promotion technique is the offering of installment credit--through 

electric cooperatives, for example--for the purchase of electrical 
19 

appliances. For purely business reasons, then, it may be against 

18 .·', •, ' .· ' ' . 
A passage from a NRECA report on the Indonesian rural-electrification 
project gives a sense of these promotion concerns~ .. "This ;elect:ric 
cooperative will be providing electric utility service to a very 
large group of .persons who have never before used .such service ••. 
A great amount of education and power use promotional work must 
be planned and carried out by .. the sponsoring· agency ·of ·the 
government and by the cooperative itself. Very few of the 
prospective customera have ever had the opportunity ,-to ianjoy use 
of electric service. Viability of the project depends on a high 
rate of connections and an increasing. use ·'Of power .over the years ••• 
Full utilization of the system should be encouraged. Member 
services, specialists can show consumers ·.how ·to benefit from 
additional uses of electric energy. Night lighting and other 
off-peak consumption of power ·will. give the system.a better load 
factor" (p. · 91). · 

i 
Also, "In~oauntr:ies and in times not hampered by energy shortages, 
there should also be an incentive component-to the· rate 
schedule to encourage consumers to make more abundant use of 
electricity. They must believe that their invest:inent in a greater 
use of electricity is worthwhile when equated to the social and 
economic benefits ,derived £ram that use" (p. 70). USAID, ."Rural 
Electrification Preliminary Engineering and Feasibility Study 
Report," by .NRECA, South Sulawesi, Indonesia ·(August 1977). 
Also, "In every home, there ore many potential uses for 
electricity. Consumers .must be shown that the electric .. s<?rvice 
is better and cheaper than alternatives" (p. 77). . USAID, 
"Preliminary Engineering• ... " by .NRECA, CentraL.Java (August 19!7). 

19The Indonesian mission has suggested that :the, state power authority 
use credit in ~he housewiring fund, after it is rolled over, to 
finance consum~r purchases of water-heating coils,.hot plates 
and rice cookers. USAID, 1'Indonesia--Rural Electrification I, 11 

No. 497-0267~olume II (August 1977), AnrteX G-1, p.3. 

fl,' 
,_ ... 
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the interests of rural electric cooperatives and other local utilities 

to make decisions about rates, investments, and other matters that 

would benefit the poorest sectors of the population--especially if 

any of these actions are financed out of rates charged to the 

appliance-using clientele. There is somewhat of a conflict, in 

sum, between the objectives of maximizing the impact of rural 

electrification on the rural poor and of creating and running a 

well-functioning rural U.tility. 

:AID's rural-electrification coops ·prO"lide an opportunity 

to look into the question of what type of utility can be more 

attentive to 'the rU.ra.l poor-...:public: grids, private grids, o~ 

autonomous local utilities (public:, private or coop).· The abave

cited impact study of the Philippine rural electrification found 

a somewhat lwer incO:me · level among users in vi Hages and towns 

supplied by coops rather. than private or state utilities. But the difference 

in incaine levels was not great anotigh, nor the analysis of causality' 

comprehensive enough, to detertni.rii! whether this'fiilding has any significance 

'With respect to thee coop 'm0del. An AID..:contrad:ed ·study of R:£ 
' .. '' 

cooperatives in Latin:Am.erica found that they charged more for 

power than the state-operated grid systems~19a The study did not look 

into whether this difference was due tc> real difference~ iI'l cost~ 

or to 'different pricing. and profit poliCies. si.tice AID reties so' 

heavily on the coop 1110del for· its riltal;;.electrification programs, 

19a I . 

. DevelOpment Alternatives, Inc.,. "An Evaluation of the Program 
Per?rmance of the International Program Division of the . 
National Rural Electric Cooperative Association," 28 January 1977. 
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it is important that this type of finding be investigated' further. 
; 

It may be that a s~rong business orientation of a utility, along 
.' . . ! ' . 

with its emphasis ,on appliance-using clieutele, .is the only way 
, ' 

to get adequate electric utilities established. If that is the ca.se, 

then rural electrification may not be conduci'\Te to having its impact 

directed to the rural poor. 

Conclusion 

, The diseussi6n above >'suggests that ;the "greatest New-

Directions impact of'rural-e1eb.ti'ificatioil projects may lie elsevliete 

thatt with the benefits· to rural.households.: Coti.~ern ~th·providing 

equity toliousehoid iisers.;.-or;diStribtidng eqtiity.pfopetly among 

household users•--m&y~ result" in a fairly limited impact on the rural 

poor. The focus of equity'. eoncerns on the household constlm.er is 

somewhat misplaced outside 'the context bf U.S. rural history,:where 

rural unemployment was not a major problem the way it is in the 

Third World today. In the Third World, moreover, the plight of 

the "little guy" at the mercy of the "exploitative" private utility 

is not a gripping issue. Instead, a good part of the gains from. 

electrification for the poorest may occur through electricity-using 

production activities that increase employment. In addition, the 

impact on the poor of public uses of electricity--like village 

hospitals and village lighting--may be much greater than the 

availability of electricity for individual household use. 
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That rural electricity can have a positive effe~t ori 
~ .· 

/ , . I ' . ' , ~ - ' 

the rural poor through the employment effects of non-household uses 

is not a new idea. B~t AID's tendency to,fodus on househ~ld constimption 

in its evaluations of rural electrification has resulted in a neglect 

of this potential. More specifically, AID should (1) look into. the 

way this particular impact has occurred in rural-electrification 

projects and devise criteria for maximizing it; (2) correspondingly, 

devoteless evaluation funds to household electricity impact studies; 

these studias read as somewhat forced attempts to "squeeze" 

New;..Directions justifications out of rural-electrification projects, 

trying to smooth over the .. fact that household electricity will be. 

used 111.ainly by the ·better•off; and {3) try to break loose from 

the unquestioning acceptance of the conventional wisdom on how to 

design and run rural-electrification systems. 
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Forward Linkages 

If an electric pow'er system is put in place and mana3ed 

reasonably well, orie can be' fairly certain: that households will be 

connected ul> to it and receive its' benefits. There is much less 

certainty, hdweVe~, ~bout whether einployment;,;.getieradng uses of 

eleccri'ci ty witf :occ~r, as \ieii ·a.s publiC:-sect~r uiies hen"efidng·· 'th.e 

poor. Though the 1.lon-household use of electricity liiay have a 

greater potential tha:n bouseb.old. use for having. an impact on 

.- -- "r_ ' t ':' '.: 

the rural poor, then, the certainty that such a favorable outcome 

will occur ls not a.s great. 

AID should attetnPt to iricrease the probability that the 

potential benefits of nott.:.Ohousehold usewi.li actually take ·pl.ace.-.: 

instead of settling ~i.nly for the more certain hou.sehold benefits, 

which do not always fit New-<Di.rections objectives that well. Some 

possible ways of exploring this potential are {1) to look at 

cases .where rural electrifiCation has 'had peiwerf'U:f .employttient effects, 

and try to uncov~r the .s'equetice that led from the ·p'OW'er facil1tfes 

to the employment itApact; · (2) to tinalyzEi '~~e ways in vhich :various 

"technical" d~cisiort~~-about ;rates, layout .of the faC:iliti.es, 

selection of commUnities to be served and geographical sequence of 

electrification--can influence the location of TUral industries 

and the type that locate; and (3) to try to forge the link between 

electrification and employment-creating uses in the AID project 
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itself-for example, by including credit and technical assistance 

for location of small labor-using industries. 

Rural-electrification projects tend to be looked at as 

technically pat. Design and operational questions are seen as 

• • 20 • 
being subJ~Ct to standard solutions. It is l.lllPortant to 

recognize, however, .that' there .are .technical and organizational 
. - " 

alternatives, and that they can have different development impacts. 

In many instances, the technical choices necessary to bring about 

the desired linkages may J:>e considered contrary to good standard 

practice--as labor-intensive road construction techniques were 

considered for many years. It is not that contractor organizations 

cannot be convinced or directed to make .decisions that maximize 

such linkages; they are simply not used to looking for the opportunities 

for such decisions .in the JllYriad ;Choices they make when designing 

20 
A NRECA discussion of engineering and construction for the . 
proposed North Central Klaten RE project in Indonesia is an 
.example~ "Large outlays of money for system design can.be avoided 
by using already available standard design/criteria, construction 
specifications and drawings, .and approved material!:. All of 
these have been thoroughly field-tested in close to a thousand 
rural electric cooperatives, and are available from the Rural 
Electrification Administration in the U.S.A11 (p. 39). USAID, 
"Preliminary Engineering ••• 11 NRECA, Central Java. 
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their projects • Ultimately,· then, AID should learn more about 

how to identify thes·e technical alternatives .and their differing 

development impacts. What it learns should infonn the instructions 

it gives to its rural-electrification contractors. 

Another approach to forging the link between rurai 

electrification and electricity uses that impact favorably on the 

rural poor is for AID to be selective about where it doea such 

projects. AID might finance RE projects only with governments that 

are already showing a strong political and financial ccumdtment to 
'£ ( 

making the link between rural electrification and employment 

generation. Usually, however, a certain type of AID project seems 
I /- ,,.,_, , 

to "spread" from one country to the next--often because it worked 

well in one country, like rural electrification in the Philippines, 

or because it fits Am's programming constraints, like sector lending 

in the late 1960s. This way of deciding what to do in any particular 

country is not wlth~ut merit. Learning by doing takes place, and each 

successive experience ·with a particular type of project is a little 

more infonned. (This benefit is often sacrificed, however, because 

of the pressure to do certain types of projects simultaneously.) 

But the "spread" model does not al.low· for much selection of projects 

on the grounds of what works best in the country at hand. The 

soundest New-Directions justification fo~ a rural infrastructure 

project, then, may be related to parallel commitments and programs 
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that a particular recipient-govermnent is undertaking--p-r.ograms that 

will maximize the impact of the infrastructure facility on the rural 

poor. 

Services to the rural poor 

One item consistently mentioned in AID's impact studies 

of rural electrification was the way in which electricity facilitated 

the supplying of public services that were not previously available-

a community clinic that could not operate without electricity-using 

sterilization procedures, a school that could not operate at night 

without electric light, etc. To the extent that such services are 

free, they can reach the rural poor more than individual household 

electricity. ADJ should attempt to identify those electricity

dependent services that have the greatest impact on the rural poor 

and, as in the case of employment-creating uses, try to force the 

link.age in the project between the supply of electricity and the 

supply of the service. A local-clinic component: for example, could 

be included in a rural electrification project. 

As in the case of employment-generating uses of electricity, 

there may be some argument to having the more "regressive" household 

sector subsidize these public uses of electricity. If the poorest 

of the rural poor. are not usually able to .acquire individual 

household connections, then lowering the costs of the hookup may 



not constitute that significant a benefit to those poor. Indeed, 

financing the hookup costs .may simply result in subsidizing the 

capital costs for better-off households--costs that they might 

have been willing and able to pay on their own. 
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In New-Directiont: terms, then, the more significant 

benefits of rural electrification .may lie not so .much Jn lowering 

the capital costs of household connections as in maximizing the 

creation of electricity-using services that benefit the non-adopting 

poor. To this end, one might want to promote the community uses 

of electricity and rely partly on the "better-off" household 

connections to help.pay for.them through utougher" rates. (Note 

the contradiction between this .suggestion and the normal tendency 

of electric utilities, noted above, to promote the greater use of 

household electricity.) In order to clarify some of these issues, 

it would be useful to have some evaluation work on various AID 

attempts thus far to lower the cost of the hookups. It is 

important to find out if non-adopters are staying behind because 

they cannot afford the capital costs of electricity--or the 

operating costs •.. If .. the latter is the case, then financing the 

hookup charges will have less potential than other approaches 

for extending the benefits of electrification to the rural poor. 



Backward Linkages 

Parallel to concerning itseff with tb.e linkage between 

rural electricity and em.ployment..:creating uses of it, AlD should 

try to maximize the linkage between eiect;ific'ation projects and 

local suppliers. Much of the equipment for RE projects can often 

28 

be .manufactured locally a.t cempetitive prices-;.,.particularly poles' 

lines, conductors,small transformers, switchgear and substations. 

In general, public-sector infrastructure projects usually ac'C:ount 

for large shares of the gross capital fo~tidn that takes place in 

developing countries and therefore represent significant opportunities 

to feed demand into local industry. Because of this potential of 

its infrastructure projects, A!D should require that such projects 

attempt to feed their demand into local industry. Similarly, AID 

should ask what decisions arebeing made about project design and 

specifications that will facilitate local supply of the project. 

The importance of requiring that infrastructure projects 

shaw wha.t they are doing to feed demand into local industry 
. ' . . 

cannot be °'7ereinphasized. This is because the stakes are high, and 

because the biases of the system all run in the other direction, 

including AID procediires themselves. It is imPortant to know not 

only what attempts are being made to maximize local procurement, 
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particularly of labor-intensive goods. But it is also ililportant to 

find out how the technical specifications for the project can be 

changed so as to qualify eXi.sting local production. The questions 

should be asked in a way that elicits an actual attempt to do things 

differently, rather than just a "cosmetic" response. To obtain 

adequate answers to such questions, it may be necessary to hire 

an independent consultant with no vested interests in having the 

project go forwardas such projects have iri the past. In fact, it 

would be useful to contract an entity that has a vested interest 

in making the project go the other way--a local manufacturing 

association, the representative of a ministry of industry and 

commerce, a labor union. A separate office in AID responsible for 

technical assistance to local industry would be another appropriate 

entity with the "right" vested interest, as discussed further below. 

/ 

Arrangements with local suppliers 

'·The Philippine rut'al-electrifica:tidn prdject provides 

one example of how AID can link its 'Projects to· loca.t--iiidustry 

supply. AID had insisted thA.t th~ Philippine project .use locally- .. 

supplied rather- than imported wood poles 'for stringl.hg the electricity 
. , 

wires. The Philippine electrification ·authoTity want~d td import 

the poles since local sources of supply were not adequate. AID 

prevailed in this case, and AID-contracted technicians helped set 

up local timber operations. Today the electricity poles in the 

Philippines are fully locally supplied. 
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The case of the wooden poles was a particularly apt 

occasion for insisting on import substitution, since the RE network 

being constructed would pravide a constant and predictable demand 

for replacement poles in t:he future: In the Indonesian case, AID 

was less successful in forcing this type of linkage. NRECA had 

surveyed the availability and suitability of Indonesian woods, and 

strongly recommended the establishment of, and procurement from, a 
21 

local wood-pole industry._ The Indonesians wanted to continue to 

import steel poles at three to four times the projected cost of 

producing wood poles ldcally-~rather tha~ ~ommit themselves to the 

promotion of a loeal ... supply ope-ration. AID therefore excluded the poles 

in its share of financing for the p~oject, and the Indonesians paid 

for the imported steel poles themselves. Similarly, NRECA has 

tried to facilitate the purchase of locally-produced conductors in 

some of its projects in Asia, as well as other hardware. It would 

be useful to find out more about such attempts, and the conditions 

under which they can be successful. 

21
An extensive discussion of Indonesia's wood-supply potential 
for the RE project·can be found in USAID,. "Preliminary Engineering ••• " 
NRECA, Central Java, pp. 45-48. 
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A significant obstacle to feeding the demand for AID-financed 

infrastructure projects into local industry is the tariff exemptions 

granted such projects in many developing countries. Recipient-

government tariff policy and AID compliance with it inadvertently 

undennines the local-industrialization objectives that the tariffs 

are meant to serve. AID should try to devise a strategy for its 

infrastructure projects that deals with this particular problem. 

An agreement might be sought whereby for certain cases the more 

costly local product would be purchased, and/or the tariff would 

not be waived. The tariff exemption, moreover, could be applied 

to the imported raw materials required by the local supplier, and 

• 22 
not just to the proJect. 

The local items selected for special treatment could be 

those that were most labor-intensive in their production and for - - -

which a stream of future demand would be assured through maintenance 

and replacement needs or because of a long-term program of future 

construction. The wood poles are a case of this type of predictable 

and continuous future demand. As part of such an arrangement, AID's 

22
This suggestion was made to_NRECA by the manager of an'Indonesian 
wire-and-cable--fabricating plant. He felt he could offer internationally 
competitive prices on ACSR and all-aluminum cable if he could import 
the rod and cord-wire duty free. Alternatively, he suggested that 
the Indonesian government use part of the foreign-currency proceeds 
of the AID loan to purchase the required raw materials, which could 
then be furnished in bond to his plant. USAID, "Prelillli.nary 
Engineering ••• , 11 NRECA, Central Java, p. 49. 
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rural-electrification projects could also include technical assistance 

and}or credit funds for enabling local industry to supply certain 

items for such projects~items that are labor-intensive in production 

and for which there will be an ongoing demand. 

Certain bargains ini.ght be struck by AID and the central 

government with the electric-power entity. The government, for 

example, might subsidize the extra cost of the selected local 

products to the power entity. At the same time, it could inform the 

local producers that it was subsidizing their high-priced and/or 

lower-quality production now in exchange for diminution of the 

tariff in the future. Whatever ~uch arrangements might be, it is 

important that they be sought with-the central government and not 

with the power entity. The latter, understandably, will not be 

interested in paying more to achieve the employment-creating and 

development impacts of local procurement. Indeed, the power entity 

will normally resist local procurement on the grounds that it is 

being forced to pay a higher price in exchange for a benefit to 

the economy that it does not 
. 23 

reap directly. 

23 
In the longer-run, of course, the benefit of this action can 
accrue to the power . entity in the form. of a reliable and 
reasonably-priced local source of supply for future .maintenance 
and construction needs. . 
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Specifications 

The specifications of infrastructure projects provi.de 

considerable opportunities .either to avoid or encourage local s·uppliers. 

Most specifications for internationally-f:Lnanced projects w'ill tend 

to exclude local suppliers' without. necessarily ~e~ni.ng to. This 
. '' ~ . ,. -

happens because specifications get written i.n ways that are customary 

and familiar to the itit~rnational design and engineering fi.cns that 
' , ' 

work on such projects. These ~ays of doing things grew out of the 
. . 

resource availabilities and the relative factor endCMllents of the 

'Western industrialized co~ntries. Specificad~ns for road~, for 

example, usually require materials for the road b~se that are best 
• • • - .. ' - • ; • , ;' d ' -J f . .• - ,- : . 

handled with equipment- rather than labor-based techniques; base 

materials more suited to labor-inte~siv~ techniques rarely appear. 

Thus possibilities that labor-based techniques will be'usedare' 

considerably narrow under current spec-writing customs--no·matter 
·-· - . ,,---· 

how earnestly the donor and ~ecipient are interested in promoting 

them. 

To the extent that the problem of labor-intensive 

techniques and local suppliers is embedded in specifications, AID 

will have to make a deliberate foray into spec-writing practices to 

see how they can be neutralized at the least. The engineering 

department of AID is currently engaged in such an endeavor with 

respect to roads, trying to remove some of the pro-equipment biases 
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24 
of standard roadbuilding specifications. AID could do the same 

thing with rural-electrification projects, along vith the 

additional task of removing anti-local-supply biases. 

It may be 111ore diffieult to systematically rC!Illove 

anti-local-industry biases from specifications, as opposed to 

anti-employment biases, because the availability of local materials 

and the adequacy of local industry will vary from one country to 

the next. Thus AID may have to scout the local situation for each 

individual project, previous to drawing up the specifications. Though 

this task might seem cumbersome, the development and New-Directions 

impacts it could facilit".lte may well be greater than/ that of the 

electrification project itself--and at an incremental cost that 

would be small in relation to the project. 

24 
USAID, Africa Bureau, "Infrastructure Projects," by Palmer Stearns, 
9 Nov~er.1977; USAID, "Utilization. of Local Labor on Highway 
Construction Projects" (Draft), by Palmer Stearns, n.d. 
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An off ice of backward linkage 

Because of the high return to be gained from a backward-

linkage approach to its construction projects, Am should.set up a 

separate office to deal only with this matter. Such a unit would 

be a more ppl!:rational and potent way .. of introducing a "technology-

transfer" program for industries in recipient-countries--in ~omparison 

to running such a program independently of AID's construction projects. 

The latter has been recently proposed for middle-income countries. 

The office could have a roving staff', mainly engineers, who would 

deal only with this particular question for each infrastructure 

project financed by AID~ 

. Making the .local-supply question the function of an 

office devot!ed exdusively to it--rathcr .than of each country 

mission in the preparation of its project paper--increases the 
' -<- ' ,' 

likelihood that .the task will receive good treatment. If the 

task is assigned to .the mission's project preparation team, it 

will be looked at .as an .additional burden, understandably, to be 

dispensed with as quickly.as possible. Leaving the specifications 

the way they are and letting procure:in.ent fall .where it may will 

be a much less time-consUllli.ng task. It will take considerably 

more time to find out that local industry may actually be able 

to supply some items, to have the specifications re-written to 

allow for this, and to work out an arrangement with local suppliers. 
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Because of the costs to the .mission of taking such.a: matter seriously, 

in short, it cannot be expected to act as:an ~dvocat~ of iC>cal-industry 

supply. An office whose only respo!lsibilit:y was th~ ptamoti.on of 

local industry would be fulfilling its role..;.;...rather than cutting 

into its scarce t.i.m~---by coming up with possibilities fat' loc&l 

supply anci with ways of changing specifications so that this could 

happen. 

The advocacy role of the party in charge of facilitating 

local-industry supply will be crucial to the .succ'ess of ·such' an 

undertaking. 
< 

The effort will come up against the reluctance of those who 
,. 

will worry about the additional work this appr~ach might give tbem, 

and of those who are used to having structures designed' in certain 

ways. The success of sudh an attempt, then, will be more 

dependent on the separation and role of the office than its size. 

' ' 

one person might achieve more than the total result of every mission 

giving consideration to th~ i.ssue in every construction project--

and coming up w:i.th a boilerplate '"status-of-localLsupply" statemant. 

In order to gain some ideas· about how such an effort 

could work, AID should look at the scattered experiences of success 

in this area--as in the case of the Philippine telephone polas 

noted above. AID would h·ave more leverage with central gavermnents 

in creating a .mechanism for feeding project demand into local 

industry if the mechanism .wer'e routinely used for all AID-financed 



construction projects, :not .just for ra particular project or for 

a particular sector like electric power. In so doing, AID would 

increase the value of the procurement at stake to a level where it 

would be strongly in the self-interest of the central government 

and the private sector to participate. If such a mechanism were 

to work one ti.me around, moreover, it ~ight be c~nsidered by other 

donors. 

37 
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The Case for Electrification and Central.;.station Systems 

AID's justifications of rural-electrification projects 

normally assume that (l) rural electricity is more environmentally 

. . . ~ and econcmu.cally sound than existing energy sources, and 

(2) central-station electricity is more economically and environmentally 

25 , , • II • E.g., the Indonesia RE economic analysis states that given the 
improved quality, reliability, and convenience of electric power 
vis-a-vis alternative enrgy sources ••• " (Annex K, p. l, italics 
mine). USAID, "Indonesia--Rural Electrification I," No. 497-0267, 
Volume II, August 1977. Also, "bulk generated-electricity 
is a more efficient source of energy for household uses (lighting 
and cooking) or productive uses (lighting and motive power) than 
the alteaiative energy sources currently available" (p. l). Also 
from the same annex, "the use of wood for cooking has resulted in 
a severe reduction in forest cover •.• which is causing serious 
soil erosion problems. The reduction of soil erosion may be 
another type of resource savings which results from rural 
electrification" (p. 10). The Philippine RE economic analysis 
refers to the kerosene cost savings and hence foreign exchange 
savings to result from rural electrification (pp. 59-60). USAID, 
"Philippines:Rural Electrification V." 

I 
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efficient than independent diesel~generators (autogetieration). 

The environmental justification .lD.ade for ·ruril.1-elcctrification 

39 

projects is that the two alternoitive sources of household energy• .. ·· ·· 

wood and kerosene-are· enviromnentally undesirable• The use of 

wood for fuel causes deforestation and erosion,·it is said, and 

kerosene pollutes the air. The economic argument against kerosene 

is that it is a petroleum derivative 1 the use of which should be 

minimized on p:tice and balance ... of-payments grounds. 

26 . ...,..,... t 
The DAI evaluation of m.,.l:<CA s RE programs reports· that. NRECA 
believes there can be "no serious development without central 
station electricity." Development Alternatives,1 Inc., "An 
Evaluation of the Program Performance of the International 
Program Division of the National Rural Electric Cooperative 
Association,n 28 January 1977. The DIS summary of the Indonesia 
RE paper states· that the government of Indonesia ''has provided 
expensive and unreliable small diesel generators in isolated 
towns. n 

The social analysis of the Jordan RE paper has quite ,representative 
passages on autogeneration. · "Several villages are presently 
served ... by privately.:..owned diesel generators ••• of old vintage . 
and ill maintained and thus unreliable •.• To some extent all the 
foregoing .benef:i!ts . af· central-station' electricity,, are available 
through privately-owned generators, however, the quantity and 
quality of the •el~ctricity provided is uncertain. Public service 
will. •. raise the standard of living by encouraging the seeking 
of emplo)1ment and increased income with which to purchase . 
household appliances and luxury items such as television sets" 
(pp. 26-27). USAID,' "Jordan: Rural and Urban Electrification," 
Project Paper AID-DLC/P-2238, 25 August 1977. 



These above-stated assumptions may be· accurate in same 

cases and not in others. In any particular case, ho-wc'J'cr, they 

need to be proven true, because a complete analysis of the matter 

could easily arrive at the opposite conclusion in many inst;;,.nccs. 
I 

With respect to wood, for example, AID' s impact studies of rural 

electrification ha:ve thC!Illselvcs shown that a majority of 

household users do not substitute electricity for wood in cooking 

and ironing. 
27 

Indeed, it was·• found in the Philippines that even 

in households using electricity for refrigerator&, fans and 

television sets, wood f.requep:tly continued to be used for ironing 

d k
. 28 an coo 1ng. These findings suggest not only that many of the 

rural poor will not substitute ~lectricity for wood but that 

electricity is not competitive with wood. 
\ - -- . . 

Contrary.to what is 

assumed in loan papers, then, the adoption of electricity does 

not seem to have a significant impact on the' household use 

of wood for energy. Even in cases where there is substitution 

40 

of electricity for W'ood in cooking, it is likely that the better-off 

consumers are the· ones· who are making the substitution. This 

leaves a significant amount of woodcutting still being done by the 

poorer electricity users, not to mention the non-adopters. 

27 
E.g., USAID/Philippines, "Socio-Econamic Impact .•• " 

28 
Ibid.' p. 3. 



To the extent that woodc~tti~g·' is a byproduct of slash-

and-burn cropping systems, its use or non-use as household energy 

will be detei:mi.ned more by that fact thati by whether or not 
,. . ·. ","' •' . 

electricity is available. In that wood is frequently an input in 

the joint production of cooked foods and agriculture, moreover, it 

may be difficult to offer electricity a.t a price low ·enough to 

induce the subst'itution of elect:.ii.city £~::rr wood as 'energy' for 

cooking. For .many of t11e rural poor, moreover, the acquisition of 

firewood requires no cash outlays, and only the expenditure of 

household labor. Electricity, .in contrast, requires.~ tapital 

outlay for .a ,hot pl~t.e and iron, :a.nd ~egular cash outlays for 

continued usage. in real:i. ty' . thertit n~t IIDlCn' is·:.bei.ng achieved By 

41 

rural electrification in the fight again~t deforest.atiol:i, and th~ 

"conservation benef i
1
1:" is hardly worth mef!.tioning: AlD c~ work on 

deforestation 'problems.more dire~tly than through rutal electrification--

with.greater.impact,.and in ways that take into account.the wood-

gathering economies of the rural poor. · 

With respect to the benefits of substituting electricity 

for kerosene in household lighting:t one cannot argue that electricity 

is preferable on environmental grounds unless one completes the 

comparison. That is, the.pollution caused by oil-based and coal-based 

thermal plants that generate electricity for lighting must be shown 

to be less than that caused by kerosene-based lighting of households--
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not to mention any additional pollution caused by industrial or · 

commercial operations that establish themselves as a result of the 

new B1Tailability of electricity. 

With respect to the petroleum- and foreign-exchange-smring 

"benefit" of switching from kerosene to electricity, the same 

argument applies: one must show that the new electricity-generating 

thermal plants, .and the industrial growth they facilitate, vould 
29 

cause less petroleum consumption than existing kerosene lamps. 

29 
The economic analysis of the Indonesia RE paper is the best 
attempt to make such an all-inclusive analysis of the fuel-savings 
question. (USAlD, "Indonesia--Rural Electrification I," 

(August 1977), p.14; and USAID, "Indonesia"""
Rural Electrification I," Annex K, pp. 7-10.) It compares the 
economic cost of generating a kwh-equivalent of energy derived 
from kerosene and that frao electricity~ It also compares the 
fuel-oil needs for tot.al Indonesian electricity consumption to 
those required for current kerosene consumption in all uses. The 
latter comparison pertains to the issue discussed in the text, 
but is not specific enough to determine whether the results are 
relevant--and does not seem to include increased oil consumption 
resulting from expanded uses complementary to the new supply of 
electricity. The Indonesian RE project, for e.xainple, includes 
the introduction of new fuel-oil-using diesel plants • 

• 
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As mentioned above, moreover, electric utilities promote the increased 

use of electricity as part of good management practice. .A proper 

comparison between the petroleum costs .of kerosene vs. electricity, 

then, would have to include the increased ~nergy usage resulting 

from electricity, and the resulting increased fuel demands. 

To a certain extent, environmental arguments for rural 

electrification are ''boilerplate" and .thus should not be taken 

seriously. They reflect the current preoccupation with environmental 

issues and the demands made upon AID to be responsive to .them. But 

the arguments should pe more carefully treated, pecause they can 

justify actions that are in direct conflict with New-Directions 

objectives-and because there is ample room in AID's projects for 
\" . 

serious dealing with these issues. A concern for Jessening the use 

of petroleum derivatives in the generation .of energy, ~or example, 

could take the form of financing micro hydro instalJ..ations. A 

concern for deforestation might take the f or:m of providing household 

sources of energy that could compete with wood and .thus would be 

adopted. Or, such .concern .~ould lead to .a program to change .the 

land-tenure .pattern, coIIDllOn in Third-World countries, which leaves 

the rich valley bottom.lands to large farmers and forces peasants 

to farm the mountainsides. 



Auttigeneration v~. centr~1-stati6n systems 

Most .)usd.fications of rural-electrification projects 

state that these new systems will replace the 11higber cost 11' and 

"inefficient" alternatives of independent lohal diesel .generation 

(autogeneration) . 
3° Central-station elettrici fy is assumed to be 

superior. This assertion, which may be true 'in sbme cases and 

not in others, is stated rather than prdven in AID project papers. 
- - , . 

:Maintenance is ·a m.a.jor problem iri electricity systems 

in Third-World c&untries--especially in the case.of rural systems, 

where so nmch ~1aboration of the transmissi.~n system is necessary. 
. . ' ' . 
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The maintenance problem is not peculiar to electric power·; it exists 

just as seriously in other infrastructure projects, like roads and 

water supply. Most analyses of the costs ·of cetitral-station · 
• . ''V ·- ·, • • 

electricity vs. autogerieration, hovever, do not take into account 

the lack of maintenance and the costs of the tesu1ting·dow'ntime in 
. . . . . ~· . 

the system. Like the cost;...benefit analyses of roads,· these comparisons 

assume that maintenance will be forthcomirtg. AID' s long experience 

with these types of proj~cts has shawn that maint~nance is not 

forthcoming, more .:o-fte~ than notJ, and th~t 1~sses from its absence 

are considerable. The Paki~tan elect~ic p~er network, for example, 

30 
See footnote 26 aboire. 



45 

is said to sustain losses of 35% of the eiectt'ic.ity generated-• 

resulting principally fram inadequate lhaintenance a.nd, t:o·a lesser 

extent, theft. An argu:m.ent for rural electtification, · t:hen,: mnst ·· 

show that even with the normally high amounts of electriCity loss, 

centrally-generated atid distributedelectricity·is 'morli! econamic 

than a series of unconnected local· systems;. ··Typicalln howei.rer, the· 

cost comparison assumes that the pr6posed project itself -will cure 

the maintenance problem. 

Outages.and voltage variations·are:chara:ctetistic of 

electricity supply in developing countries, both in central and · 

autogenerating systems. Central-system supply tends to magnify the 

losses from downtime by transmitting them to all connected localities, 

while the failings of autogenerators affect only the immediate 

locality. In making the co111parison between central-station and 

autogenerated electricity, then, one<needs to compare·the losses· 

from downtime .as•bet"CJeeh the t"CJo systems;, Since central-station 

electricity is subject to problems in the extensive·tt'ansmission: 

network of an RE system, as well as in the generation system, a set 

of independent .:tnUnicipalities supplied by independent· generators· 

might well experience less aggregated blackout ti.me in anyone year 

than a central system suPt>lying· the same localities.· 

An example of the kind of cost considerations being 

raised here is pt'ovided by the DAI evaluation pf :a NRECA 
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31 
rural-electrification program in Nicaragua. The study reported 

that the agro-industrial firms using the new central-station electricity 

also owned their own diesel generators.· The diesels, the f inns said, 

were more reliable than the central-system supply. This was not 

simply a case of .making good use of generators already owned before 

the advent of central-system elactvicity; some owners reported 

buying the generators after central-system· electricity became available 

because the latter could not be counted upon. (Even for those who 

own generators before central electricityisavailable, the retention 

of such generators is costly because deterioration occurs when the. 

equipment is not in frequent use.) 

The result of introducing central-system electricity in 

the Nicaraguan case, then, was not necessarily to substitute lower-

cost for higher'-cos~ electricity .. To· a certain extent, the new 

system supplemented rather than substituted for the existing 

higher-cost supplies. The cost to the agro..;.industrial consumer 

of this combin::i.tion of private autogeneration an.d central-system · 

supply may have been cheaper than using autogeneration only. Rural-

electrification systems do not normally charge the full cost uf supplying 

power, at least in the early years, because these unit costs are so 

much higher than those of urban electricity supply. Thus the 

31 II . , 
· DAI, An Evalua·tion of the Program Perf6tmance of the International 

Program Division of the NRECA, 11 28 January 1977. 
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autogenerating consumer might save something by substituting some 

of the centra1-syst'em. supply for the previou~ly autogenerated supply. 

The cost 0£ this particular etectrif"ication pro]ect to the economy 

rather'"·than the autogenerator, however,wa~ 'ciea1.'ly not less thati the 

existing system of "inef£icient"' atitogener~fots. 'T'hE! new s)Tstem, 

that iS' incltlded the operatinf and det~r:i.oration cbsts of keeping 

the autogenerAtbrs' :fn· seririce,' :i.n a.ddi. tion to t'hos~ of. puttiiif i?i 

and running the centr al-~yS tem supply. The ''N icaf~gua, study sho'WS , 

in sum, that the costs 'of eentral-~tafion suppi}'under the conditions 

normally prev~iling in'de*eioping countries ean not'.afwfiys be 

assumed to be less than those of autoge1lera1:iot1. 

There is· an l.nstitutionai reason that centra.t-static:>fi 

supply involves so many losses for rural-eiectri.fication·systems 

in developing;cohntries. State pwer entities have shown them8elves 

to be better At generation than at distribution of electric power, 

for the reaso11s noted :above. Rural-electrification systems represent 

the greatest· possihl·e elaboration -of· the· tra1:!.sm:i.1sSion system, and 

thus involve an activity where ~tate .. sponsored management of 

el~c'tric-poWer suppl1 tends to be weaket.". ''to move from a set of 

independent autogenerated locallties to a central system,' then, 

involves a more· 'demanding task of management..;-a:s does the" move from 

generation ti:> distrii:rution •. · 'State pbwer companies; usually already 

in charge of porier;d.evelopment in reC::Lpient countrfes, are less up 
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to this type of task than to others. Thus a group of independent . 

autogeuerating companies may produce better aggregate perf onnance, 

simply because the integration of electricity supply to these 

separate localities is not necessary. 

For all these reasons, the.timing of the move from 

autogeneratiort to central-system supply should be conservatively 

determined. If AID makes the move before the management capacity 

is in placa, then the economic edge that central-system supply 

has over autogeneration may .not really exist--at least for lllB.ny years. 

There may well be many cases where a more efficient way of 

providing rural electricity is to finance the growth of separate 

autogenerated systems, thereby avoiding an existing and weak 

state power authority. Or, .the best sequence for developing 

management capability for rural electrification may be through 

previous mastery of the easier task of generation. Or, as in the 

case of the Philippines, the best path may be the creation of a 

separate RE system with coops from scratch. AID should look at the 

rural-electrification success stories of the Philippines--as well 

as of Taiwan and Japan--with these managemertt questions in mind. 

An attempt should be .made to understand what the path of .institutional 

growth and maturation was in these .cases~-and whether outside 

assistance was able to overcome the kinds of management weaknesses 

found in the other Asian RE programs today. 
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The unique success story of rural electrification in 

the Philippines provi.des at least one answer to.'the above questions. 

The existing state power company in the Philippines has been 

prohibited by law from doing anything but generation. Thus when AID 

and NRECA moved in, they had clear ground on which to create a 

new rural-electrification administration, independent of the state 
i 

power authority. In most other countries where AID has rural-

electrification programs or aspirations, this is not the case. It 

has to work with an existing state power authority, most of which 

are admitted to be weak. AID's ability to create something from 

scratch in these other situations is limited--not only because of 

the uniqueness of the Philippine commitment to electrification and 

receptiveness to AID and NRECA--but because of already existing 

prerogatives and preferences on the part of the state power 

authorities. In Indonesia, for example, there was considerable 

conflict between the state power authority (PLN) and AID/NRECA over 

questions of turf. The PLN did not want independent coops to be 
<C 

created and used as a vehicle of rural electrification. A 

compromise was finally arrived at whereby a non-coop approach was 

"" 
used for the densely populated island of Java, the area most 

desirable to the PLN. AID was allowed to try the coop approach in 
, . 32 

the less populated outer islands, where the PLN had less interest. 

32 
The project is described in USAID, "Indonesia--Rural Electrification 
t," No. 497-0267 (August 1977). 



New Directions and.central-station projects 

AID's focus on central-system projects as opposed to 

autogenerators is partly a reflection of the philosophy of its 

rural-electrification contractor, NRECA. It also reflects New

Directions attitudes about infrastructure projects. Though 

unsympathetic to rural-electrification projects in general, New

Directions sentiment in Congress has been more sympathetic to 
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such projects if they did not include generation. In its original 

form, for example, AID's Indonesian RE project included some diesel 

generators. Congress objected to the loan,· and particularly the 

generators. AID let the generators go, knO'Wing by that time that 

they would be picked up by the Cauadians, who were also looking 

for something to finance in Indonesia. 

Transmission and distribution in the countryside, then, 

tend to be looked at as more 0 New-Directionsy" than generation. 

This distinction does not seem an unreasonable way of selecting 

projects that get one closer to the rural poor. But the central

system grids of AID's RE programs are transmislion-intensive 

compared to a set of independent autogenerators, which are 

generation-intensive. Thus it actually is not true that transmission 

can get one closer to the rural poor than generation, if one is 

talking about autogeneration as opposed to the generating plants 

that supply central systems. 
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Interestingly, the New-Directions distinction between 

generation and transmission gives even greater credence to the 

assumption that central-system grids are always better than 

autogenerators. It :makes it easy to overlook one of the advantages 

of autogeneration. By requiring very little transmission and 

coordination of the vl:ll'idus ,systems, as noted above, generation 

.minimizes the demand for organizational and management skills that 

are scarce in recipient countries. Thus autogeneration may 

sometimes do better at getting electricity to the rural poor 

precisely because it is generation and is not transmission. 

Piecemeal and lmilpy investments 

There {8 'another re'S:sori t.hat a set of independent 

generators supplying a region miglit oe· more economic than a central 

system. The system :approach cdnstitutes a ·:iu:mpy,· 'indivisible 

investment, compared to the town..:by:-town acqtiiSition of independent · 

generators. Because 'of the scatcitf of capital in developing

country ec6n6ll11es, a·· single in'iTes tmetit at one mdmetit of time is 

considerably·more C:ostlythan strit1ging out these·aim.e e:tpetiditures 

through time. Tows, of course, :can connect up one by one··te1 a 

central rural system once it is in place. But the system is still 

a lumpier .investment than' growth by a\ltogene'tation; since the 

former requires a major investment in·atransmission netwbr:k'~nd'a 

minimum. number of towns to start out with. 
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This lumpy-vs.-piecemeal~distinction was actually first 

applied to the analysis of development projects also in the area of 

33 
electric power; more than ten years ago. IBRD research dem~nstrated 

that the economic comparison of hydro vs. thermal power projects, 

when based on the interest rates charges by donor institutions, gave 

an artificial edge to hydro projects. The hydro project has a 

greater initial capital cost than the equivalent thermal, while 

thermal has higher operating costs than hydro. If one uses the 
. ~ 

concessional interest rate on donor lending to discount the stream 

of costs and benefits of the two alternatives, the future operatfng 

costs of thermal are not discounted as heavily as they would be if 

the higher, real cost of capital were used •.. Using the real cost of 

capital; in contrast, . . gives greater relative weight to present 

costs (the 1umpy investment in hydro) as opposed to future costs 

(the higher ~peratin:g costs of thermal). 

As in the case of thermal vs. hydro, .independent 

autogenerator grovth has an advontage .over .central-system projects 

in·that it strin3s out the .total costs of supplying electricity 

through time, instead of concentrating them in the present. 

n . 
IBRD,. .. The Economic Choice between: Hydroelectric and Thermal 
Power Developments, by Herman G. van der Tak, World Bank Staff 
Occasional Papers No. 1, 1966. 



Actually, autogeneration is to central supply as thermal is to 

hydro in two ways: not only can the investment be strung out over 

time, town by town, but the operating costs for autogeneration 
. . 34 

are higher than those of a central RE supply. Like thermal vs. 

hydro, then, autogeneration has lower present (capital) costs and 

higher future (operating) costs in comparison to central supply. 
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The pie.cE!Dleal growth pattern of electricity supply through 

autogenerationhas another advantage ·in a capital-scarce developing 

country. Autogeneration allows the demand potential of an area to 

become known before one has to make the major and irreversible 

investment involved in central-system supply. The planning of RE 

networks must be based to a great extent on projections of future 

demand and is subject to considerable uncertainty. It is not 

uncommon, for exmnple,. for an RE network to be in existence for 

20 or 30 years before its capac·i ty is fully .utili~~d. The growth 

of electricity supply through separate autogeneration systems avoids 

these long periods of startup and excess capacity, so costly.in 

capital-scarce countries. It also serves as ~n indicatio~ of eitisting 

demand-and potential for future growth in a particular locality. 

34The World Bank shows typical operating costs of autogeneration at 
12 times greater than thos.e. of grid-supplied projects. .Total . 
autogeneration costs are said to range from 9 to 20 cents per kwh 
or more (at 1972 oil prices), in comparison to total costs for 
public supplies of 4 to 18 cents (except in the case of widely 
scattered villages, where these costs will be two to three times 
greater.) IBRD, ''Rural Electrification." 
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Th.is lllakes the task of central RE projects easier, when they 

ultimately do came about, and lowers th~ likelihood of expensive 

mistakes resulting from inaccurate estimation of demand growth. 

Autogenerators are also suited to this demand-mapping and transitional 

role because their service lives are much shorter than those of the 

equipment in central RE systems~ten years vs. 30-40 years. 

Autogeneration is typically criticized in AID loan 

papers for .making power available only during certain periods-• ,,, . 

typically only at night. The proposed central-system supply, it is 

said, wi 11 haiTe the advantage of providing ·electricity on a .24-bour, 

"full-service" basis.35 The partial functioning of autogenerators, 

however, can also be seen as one of their "piecemeal", and therefore 

desirable, features. The 24-hour-service standard for AID projects, 

that is, is quite a rigorous one for many rural areas, and may be 

36 
more than adequate. After all, if use of electricity by the rural 

35 

36 

Both the Jordan and Indonesia RE papers ref er to the fact that 
villages supplied with autogenerators have electricity only at 
night, citing this as a reason for the superiority of the proposed 
central -system supply. 

Some of the differences of· opinion bet:Ween NRECA and the Indonesian 
state power authority revolved around this type of issue. The 
Indonesians were accustomed to planning and designing on the 
assumption of partial supply and interruptions, as in the case of 
the limiters discussed above;. ·NRECA, 'in contrast, wanted planning 
to be based on "full-service" thinking. 
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poor is pretty much liJni.ted to lighting, as shown by the impact 

studies, then not that .much is being lost by supplying electricity 

only during the night hours. 

The high investment in generation and transmission required 

for central-station RE systems .makes it financially unwise to think 
. 37 

of less than 24-hour service. At the same time, the resulting high 

unit cost of rural electricity .makes it impossible to set rates at 

levels high enough to cover these average costs-•at least until the 

system is fully loaded up. The high operating cos~s of autogenerators, 

in contrast, mean there is same financial sense to supplying electricity 

only at moments of greatest demand. There is nothing to be gained, in 

contrast to central-system supply, by setting rates at less 

than costs. The economics of eentral-system rural electrification, 

in other words, carry an inherent bias toward the promotion of more 

electricity consumption, while ~hose of autogeneration do not. The 

most compelling reason to promote greater electricity use under 

37 . f 1. 1 'f• . The World Bank estimates the average costs o rura -e ectr1 1cat1on 
projects as three· t6 four tilb.es greater than those of u:rbati projects. 
Not infrequently, moreover, the excess capacity in the rural systems 
will be enou·gh to lileet tip to 20 years of growth in dE!lMtJ.d. As a 
result, it is typically recammended that rates be set at lower than 
unit costs.:..-at least for the .first,five to 15 yeats of RE projects. 
IBRD, "Rural Electrification," pp. 54,59. 

.• 
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central-system supply, that is, may turn out to be the gain from 

. more rapidly amortizing high-cost installed capacity--rather than the 

economic benefits of such expanded use to consumers or the impact 

on regional development. The "higher-priced" autogenerated electricity, 

then, may also reflect the real cost of rural electricity to the 

economy instead of just "inefficiency." And the sparer consumption 

opportunities available under autogeneration may sometimes fit better 

the needs of rural areas. Thus it can not be assumed that full-seTVice 

supply is always more desirable than partial supply, given the 

considerably greater investment costs of the former and the fact 

that autogeneration may satisfy.most of the needs of the rural poor 

for electricity in many rural areas. 

The piecemeal development of rural electricity supply 

can economize on central-government finances. Communities with 

already-existing electricity supply are likely to mobilize efforts 

and finance when an opportunity presents itself to improve the 

quality of that supply and lower its price--i.e., when the 

possibility arises of hooking up to a central RE system. !!he 

community with autogenerated supply has the incentive of lowering 

the costs of something it already buys. The co1Dmllnity with no 

electricity at all has less incentive to contribute to the 

inBtallation of a service for which it will have to make new cash 
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outlays and whose advantages· are not familiar.··. Not surprisingly,- , . 

studies of village·prcferences have shawn electricity ~o be.of low 

priority to village11 without it-in' comparison, to investments in 
38 

heal th ·.and water supply• 
I 

Development of .ru:tal•electricity supply through.autogeneration, 

in sum, is likely to help mobilize. support· and .capital for the next 

and .much .more costly ~tage .. of .the process--central-system supply. : 

This potential for mobilization .of local interest in and financing • 

for infrastructure projects is :a strong argument in general.for 

decentralization of decisiomnaking and financing,as noted in 

the discussion of rural roads. Thus the piecemeal nature of 

autogeneration growth not only saves on scarce public capital and 

allows eventual RE systems to make more economlc decisions about 
,,, t ~,-'' ~ j ' '; _, ~' ' ·~ ' 

location and capacity. It also provides a significant opportunity 

for the mobi.l!zation of local capital for further stages of 
< ~ • _1 

electrification--in a way that large lumpy investments, financed by 

the central government and from outside, do not. 

The lumpiness of central RE systems is prea~ely what 

makes them desirable to AID as projects. Though lumpiness ma.y b~ 

a costly way to use•·scarce resourc~s in.the recipient-country 

economy, it is at the same time a .more efficient use of AID staff 

38 . 
Ibid. 
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. 39 
time than the piecemeal approach• This "efficiency relates not simply 

to dollars ci:nmilited pet unit of Am staff time, but also to the 

institutional feasibility of such projects for Am. With central•system 

rural electrification, Am has to deal with only one or tWo gover~nt 

authorities--and has a contracting organization at hand; NRECA, that 

is ready and ab le to do such proj ectS anywhere in the world. The 

financing of independent gen.era.tors., in contrast:, couldinvolve 

myriad local authorities and private entitief3 .... .:..a~' well as going 

against the preferences and working habits <Jf AID's rural-electrification 

con tractor. 

Conclusion 

There may be ways of combining the efficiency for AID of 

the central-station approach and the efficiency for devel.opiurcountry 

e.aena:mies. &f the piecemeal approach. One possibility could be a central-

government fund for local autogeneration projects or for hookups 

to central-station RE grids. The full(f could be partly financed by 

Am and operated on a matching basis with the localities. This would 

39
Si.mi.larly, I'BRD staff has noted that despite its correction 
of the pro-hydro bias in hyare-the:r:Duil cost: cainpari&O'Cls, · as 
described above, large hydro projects kept being approved at the 
same rate. 
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create a mechanism for tapping the potential that exists for local 

financing of and organization for such projects. Such a fund .might 

eventually be expanded to include other projects for which localities 

are likely to put forth some effort--like roads, schools, clinics. 
;, ( 

The resulting decentralized decisiomnaking of such an approach could 

have a significant impact on the rural poor--above and beyond the 

potential impacts of central-station RE projects. The New-Directions 

appeal of this approach would be the mechanism by which local 

projects were decided upon and funded, and not just the fact that 

one was financing an electrification, roads, or schools project. 

One of the more successful aspects of AID's experience 

with rural electric cooperatives might also be applied to autogeneration. 

The DAI evaluation of NRECA's RE programs suggests that the coop 

approach can be good at setting up local organizations to generate 

and distribute their own electricity or to obtain a hookup to a 

central grid. In Latin America, however, RE coops did not seem to 

be able to supply power at prices that were competitive with those 
40 

charged by the central state power authorities. The latter were 

either already in existence at the ti.me of AID's RE project, or 

came into e:xist-ence during the course of the project. Though the 

evaluation reported these price discrepancies as contributing to the 

40 . 
DAI, "An Evaluation of the Program Performance of the International 
Program Division of the NRECA." The study did not indicate 
whether the coops' costs were higher, as well as their prices. 
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"takeover" and "demise" of the coops by the state systems, this sequence 

of events could also be looked at in a positive way: the coop may have 

been a crucial first step toward getting the attention of the state 

system to serve these particular localities. If a, more efficient 

entity came along and replaced the coop, this does not deny its 

important role in attracting a .more efficient supplier to the town. 

The role of the local coop in the sequence described 

above is complemeµtary to that of autogeneration: it creates an 

organized group at the local level that will be able to pressure 

more effectively than previously for a hookup to the central system. 

The autogenerating coop's experience with its own electricity, or 

as part of a smaller system, will provide some track record of 

electricity demand for the larger power authority. The coop "phase'', 

moreover, can take care of the task that is hardest for state power 

companies to do--organization for and carrying out of local distribution. 

The coop approach, then, could be applied to the creation of 

autogenerator systems, a& the first step in a sequence of 

electrification growth.· Later steps, if successfully taken, couid 

well involve the withering away of the coo·p-as happened in the 

Latin American cases noted by DAI. 

It should be clear by now that autogeneration and 

central-station systems are not being discussed here as mutually 
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exclusive alternatives. Each approach corresponds to a stage of 

electric power development. There ,is same argument for"not skipping 

the autogenerat:ion stager however, as AID may be doing ,{n s·ome 

of its rural-electrification projects. There is good reason for 
. . . . . . 

AID to ·finance autogeneration, xu:>redver; a~d not only just 'central- ' 

station systems. Finally, the justffication· for :m.cnting to central-

station systems should be lllOre rigorously JDade·for .AID's~projects. 

This is because the move is costly and because the comparative 

costs of replacing "C.Xisting autdgeneritors ~ith RE systems have 

been underes tifuated / · · 
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