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RORAL ELECTRIFICATION

Intyoducrion

Moat of the attempt to justify rural-electrification
projects in New-Directions terms has focused on the impact of
electrification on the rural poor. Tae design and operation
technologies of ruraleelectrification systems, howevar, have not
been subject to the cléae scrutiny for New-Directions implicatioms
that the technology of road construction has. Despite the lack of
discussion of altermative approaches to design and operation of
electrification systems, it would seem that some of these choices
would have comsiderable impact on how growth in the countryside
takes place. Partly because of the lack of discussion and research
on alternative design and operation questionms, rural electrification
Wwas not given as much time in this scudy as rural roads. The
following discussion, then, should be seen as indicative of the
kinds of issues that merit further exploratiou.

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

focused mainly om household use, as opposed to industrial,



commercial and public uses of rural electricity.l The attempt to
answer criticisms of rural-eclectrifization projects have also
placed most of their emphasis on the bepefits aceruing to

2 This focus of attemtion om bemefits

household users of electricity.
to household customers has coutributed partially to the peglect
of New-Directions opportunities lying in nom~bousehold consumption

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

11t should be noted that tke focus of the New-Directions-related
discussions and evaluations of RE projects his been on household
consumption even when the projects themselves had a production-
consumption focus.,

ZE.g., U.S. Agency for International Development/Fhilippines,
"Natiomride Survey on Socio~Ecomrmic Impact of Rural Electrification,”
10 February 1978; preliminary results of this study can be found
iz U.S. Agency for Iantermatiomal Development, "Philippines: Rural
Electrification V," Project Paper AID-DLC/P2275, 21 November 1977,
PP. 51~56; Development Altermatives Inc., "An Evaluation of the
Program Performance of the Internatiomal Program Divisionm of the
National Rural Electric Cooperative Association™ 28 Jaauary 1977;
and Developmant Associates, Inc., "A System for Evaluating tha
Economic and Social Impact of Rural ElectTification in Bolivia,"
(Final Report),. Comtract No. AMD/ocr=-C-1382.



other sides of rural electrification are discussed, it is useful
to understand why AID has teuded to focus on the benefits to

household consumption of rural electricity.



Household vs. Other Consumntion

Most of AID's rural electrification projects have baeen
promoted, designed and implemented by the National Rural Electric
Cooperative Association (NRECA). Im 1976 and 1977, for example,
NRECA worked om 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 comtractor for
the design and hml@ution of ruralw-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 tn the potential household consumer who was not large enough
to interest the private utilities. The cost of rural household
comnectiops 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 sattlement of Europe and many
Third-World .councies._ The U.S. cooperative model, then, was infused

with a populist appeal to the "little guy" who was being exploited



by the big utilities. The little guy was the neglected rural
household consumer, not the industries or commercial establishments

that one might find in the area of influence of an RE cooperative.

The Philiggine success story

Before giving some examples of the housshold emphasis
in AID and NRECA decisionﬁaking on rural-élect:ifica:ion projects,
it is important to note ome final reasom for this empbasis. AID's
20Sst successful rural-electrification program has been in the
Philippines, where it invested US$80 milliom in RE projects over
the 1972~1978 period. For AID and NBECA, this successful progran
became a launching pad for o:her RE programs in Asia=-maialy, in
Pakistan, Indonesia and Bangladesh. Rural-electrification projects
now account for 407 of AID's food-nutrition lending in Asia.

The Philippice case was somewhat unusual in that rural
electrification received a major political and financial commitment
of the govermment because it was seen as crucial to ome of its
basic political objectives-—to win support away from the Communists
in the countryside. This political objective meant a stcong

emphasis on household consumpﬁion,3 alsoreflected in the AID-financed

3The objective of winning owar the peasants would not necessarily

mean a priority for household consumption; elentrified and small-
scale irrigation for agriculrure 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

cTeare and assist water-user associations. (Continued om following

page.)
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(Footnote 3 continued) Electrificarion was not the ocaly rural
program in the Philippines witn the objective of winning support from
the Communists. The "compast farm" progrim was also meant "to help
blunt the threat of insurgency and to bring dissident farmers back

to the govermment fold." Jose V. Barrameda, Jr., "Compact Farming

in Camarines Sur,” p. 1, Appendix to Frack Lynch, ™Rice Farm Harvests
and Practices in Camarines Sur...," Social Survey Research Unit,
Research Report Series, No. 2, Jauuary 1974.



impact studies carried out by the Philippine Rural Electrification
Administration with the technical assistance of the U.S. Csnsus
Bm:ea.:.;.4 Interestinrgly enough, the results of the Census Bureau/REA
impact study suggest that the political objective was achieved: the
benefit cited most frequently by the new rural household consumers
was "an increase in peace and security in the countryside.65

The Philippine case, them, was a happy marriage of the
AID/NRECA emphasis on household conswsption and the high politicail
priority given by the Philippine govermment to wvinning over the
rural population by su'pplying it with househ;id electricity. Since
the Philippine case is one of AID's most successful stories of
rural electzification——in terms of getting the system in place and
having it managed well=—it is not surprising that the household
smphasis of that success stcry and its evaluations tends to get

carried over to other cases.

ASée 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 form of the
survey instrument, whersby respondents were given pre-determined
answers £0 select fram—one of which was "an increase in peace
and security." Respondents may have felt it was safe to give the
peace-and-security answer. This type of respomse has also been
reportad in RE impact studies for other countries.

Cne would like to know what the increased peace-and-security resultad
from. Individual household lighting? Village and towm lighting?
One would think that the village lighting would be the most likely
apswer. This in itself would be an interesting finding, because
it would mean that the major bemefit to household comsumers of
rural electrification resulted from a public-service use of
electricity, rather than from individual household conmections.



Flat vs., metered charges

The concerms 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 make when designing RE projects
in other countries. NRECA tends to be against the use of flat
charges for household consumption, for example, instead of charges
based on metered use. Flat charges have been used by the Indonmesian
mwrm&uﬁymdwmo&ucmmﬁuon&egwﬂswutﬁs
saves the additional cost and complexity of meters and their monitoring.
NRECA is against these flat rates, ia contrast,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's consumption.6

The use of flat charges in the Third-World context of
frequent blackouts and rationing may actually result in less
inequity than one might think. The shortages, that is, put a ceiling
on how much aoyone can consume, and thus act as a leveler of the
distribution of electricity consumption among households. Indeed,
the Indonesian power authority combines the £lzt charges with a

device that autamatically limits electricity use after a certain poixnt.

6
A partial discussion of this difference of opinion is found in

USAID, "Rural Electrification

Preliminary Engineering and Feazibility Study Report,” by the
National Rural Electric Cooperative Association, Task Order No. 5,
Contract No. AID/pha - 1090, Central Java, Indonmesia, August 1977,
pp. 62-63.



This limiter, adopted by the Indonesians to rationm scarce electricity,
ends up performing the same leveling function as frequent blackouts—
and in an even more equitable way. (AID and NRECA have also expressed
disapproval of the limiting devices because they are felt to ba

part of 2 "gshortage men:ali:y."7 The conditions of shortage will

no lomger exist once the Indonesian project is finished, it is felt,
and the limiters will restrict the utilization of the new installed
plant to full capacity.)

Another reason that flat charges may make more semse in
AlD-recipient countries has to do with institutional problems of
state~controlled electricity distribution. Distribution of
electricity is ncted for its difficulties in developing countries,
partly because of the myriad individual accounts a state utilicy
bas to deal with and the vulnerability of such a bill=collecting
process to graft and corruption. This contrasts markedly with the
organization of electric—power gemeration, where contact with
buyers involves only a few large wholesale purchasers. Anything
that minimizes the aumber of contacts that a state distribution

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

7Disagreemenc with the limiters can be found in the citation of
the preceding footnote, pp. 49, 63.



a better chance to do wall.

Finally, metering is objectad 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 wvould be if it
had to do so with metering. The equity benefits of matering, in
sum, m3y be less than their costs. Though flat charges are disliked
by AID and NRECA on equity grounds, he alleged superiority of
Jetesing on these same grounds may turn out to be academic in
developing-country anv:’;romnents.

There are ways other than metering to approach the equity
question that concerms NRECA. In a;rea where homogeneously poor
Populaticns are found, for example, lower flat rates could be charged
to these consumers than to those living in areas populated by
betzer—-off groups. Or different flat razes could be determined, at
the time of the eleactricity counection, based on a measure of the
quality of the house or of the mmber of appliances possessed by
the nousehold. Or, as AID tﬁed to do in the Indomesian case, RE
development can be limited o horngeneously poor a.reas.8 Though
these approaches are a sruder way than metering of gerting at equity,
they also do not imvolve the institutionmal and finaneial costs that

metering does.

8 : )
USAID, "Iadnnesia=——Rural ]
Electrification I," Project Paper AID-DLC/P-2244, 2 September 1977.
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Pro:ecting hougehold rates

Another rural-electrification issue that merits same
exploratior is electricity rates. Consistent with pro-household
concerns, AID aud NRECA have sometimes objected t> the charging of
lower rates to users of electricity for productive purposes—or for

: @Fgﬁ—volm purchases by such users——as is oftan the policy of
State power authorities in recipient countries. Pakistan and India
are cxsmples, where users of tubewell pumps for irrigatisn have
been allowed to pay considerably less than household users do.

The argument against such rate policies is, in pavt, that household
users should not have to subsidize non~heusehold 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 cunsiderations discussed above
conceraing flat charges vs. metering. Supplying fewer larger users
As opposed to many smaller omes, that is, m2y ba a more easily
achievable task for a state power authority—for the same reasons
that electricit‘y. generaticn is "easier" than distributionm.

New-Direczions policies are concermed with zaximizing the
impact cf rural infrastructure projects um the rural poor. This
means that the costs to househcld consimers of "paying for" the
lower rates to productive uses of electricity should be comparad to

the benefits to the rural poor of additionmal employment resulting
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from the productive uses of elactricity——and from the fact that
state power authorities are often more interested in and do better
at supplying productive users. Tubewells in particular are known
for the increased opportunity they provide to employ additicmal
laber. because they increase the potential to farm the land
intensively. On New-Directioms grounds, then, priority might

be givern in scme cases to certain nom~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
bousecheld users may be less to the rural poof"than the gain in
increased employment opportunities resulting from productive
electricity use.

All this is not to say that non~household uses of
electricity wiil always have higher benefits than household uses—
or that productive uses of electricity will even have the emp loyment
ozuefits predicted. Some recant literature, for example, suggests
that (1) the employment-generating effects of rural light industry
are not really whac they were thought to be,9 and (2) that

productive uses of rural electricity yield such bigh returas that

gfhis reasoning, as well as the other side of the argument, is
prrseated in Dwight Perkins, Rural Small-sczle Tndusser in the
Peopnle's Republic of China (Berkeley: University of Califormia
Press, 1977). For a sumpary of the case in favor of rural light
izdustry, on pro—amployment grounds, see Intarnational Bank for
Reconstruction and Development (IBRD), "Rural Enterprise and

Nonfarm Employment,” A World Bank Paper, January 1978.




12

users do not need subsidies to adopt i:.lo Despite these doubts,
however, recipieat countries still show preferences for a promotional
approach to nom-household rates. This approach needs to be evaluatrad
in terms 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 ome in the literature om rural elec::ification.ll Tampering
vith rates ia this way is considered financially untidy for the
electric utility, whose prime comcernm should be to make itself a
self-sufficient enterprise. The institutiopal viability 'of these
enterprises, it is fel%, should not be burdened with redistributive
or promotional policies; more efficient subsidies and taxes should
be found %o implemeat these policies. The productive users of
electricity, moreover, are said to be able to pay market rates for
it because the returms 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 altermative source of electricity.
Subsidies to productive users, then, are said to have little pet

impact on the growth of production, for they simply reimburse

10
For a summary of the argument against "promotional” rates for
productive uses of electric power, see
IZRD, "Rural Electzificationm,"
A World Bank Paper, October 1§75.

1lSee,for example, the IBRD paper on rural electrification cited above.
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these users for costs that they were willing to undertake anyway.
Finally, the effects of promotional rates zze said to be regressive.
The subsidy is often financed out ¢f the household ratss, that is,
which means that the "little guy" ends up subsidizing the big one. 12

The arguments against using electricity rates for subsidies
and taxes makes good sense. The main reason I question them is +hat
the use of electricity rates to pursue develcpment strategies is
common practice in Third-World countries——as it has been in the
history of U.S. electric~power development. While AID and IBRD
often object to the subsidies, the Tecipient countries continue to
apply them. Since AID often ends up going along with the subsidies
in the end, there is some reason for trying to figure out how one
might live with them better——instead of steering clear of them
completely for economic reasoms.

The donor world is much less accustomed than Third-World
countries to liwving with the concept .of state.campanies as

mechanisms thrcugh which to chamnel national development policies.

lz’rhe proponents of this anti-subsidy/tax position do mot reject the
concept of subsidizing power rates for rural electzicity across=-
the-board, at least in the early years of the system's growth.
Because the unit cost of supplying rural electricity is so much
higher tham for urban electricicy, it is felt, the rate should pot
reflect the full cost of providing service in the early years.
If it did, it is argued, little electricity consumption would occur.
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Donors are more interested in the potential for financial self-
sufficiency of revemue-earming public enterprises. They are concerned
wvith the independence and protection freom the rast of the public
sector that revenmue will provide. Third-World goverzments often

see just the opposite side of the picture: the revenue-earning aspect
of the service presents one of the scarce opportunizies to execute
smoothly the subsidy or tax faatures of certain development strategies.
An important part of this opposite picture is that well-working
institutional mechamisms for dealing out subsidies and collectiag
taxes are hard to come by in developing coun£¥ies. Such mechanisms
are difficult and expencive to create and are usually vulnerable

to graft. When a ready-made mechanism for both subsidies and taxes
comes alang, like electTicity 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—-made
mechanism of.electric-pcwer rates must seem quite effective to
policymakers in Third-World countries——and worth the cost imposed

on the financial independence of the power enti:y.l3

lBThzs sane logic also lies tehind the insistence of Third~World
countzies on using concessicaal interest rates onm agricultural
credz:-—despzte the harrage of domor criticism and comnon-sense
economic reasoming against zhis position. Like electricity rates,
interest rates are a handy instrument to lasch onto: they are
administered by an already-msung institution, with considerable
institutional repressntation in the geographic area where the
to-be-subsidized sector is located. As with electTicity rates,
interest-rate subsidies represent 2 quick and ready vehizle for
getting something difficult done.
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Despite the current wisdam to the contrary, AID should
take a closer look at the possibilicies for using the electricicy-
rate structure to pursue same New-Directions objectivas. Recipient
countries will probably use the rates for similar purposas anyway.
And there may be good institutional reasons, as noted above, to
prefer the state power companies as instruments for executing such
policies. These raasoms may be just as powerful, in a differentc

realm, as the econcmic arguwsents against doing so.

Household consumers and the rural poor

Impact studies of rural electrification consistently find
that the household users of rural electricity are the better off
14
among the rural population. Tais is oot surprising, since

household electricity usage requires expenditures for hookups, wiring,

14 . .
E:g., Universicy of Florida, Center for Latin American Studies,

"Rural Electrification: An Evaluation of Effects om Econcmic and
Social Chauges in Costa Rica and Colombia," 31 August 1973; IBRD,
"Costs and Benefits of Rural Electrificatiop—A Casa Study in El
Salvador," P.U. Report No. RES 5, 1975; USAID/Philippines,
"Socio-Economic Impact..."
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monthly comsumption, ard for the purchase of appliances.ls Where
Tural electricity actually succeeds in reaching truly poor households,
moregver, usage is virtually limited to lighting. In these cases,
electricity does mot succeed in substituting for wood and other
fuels in cooking, the principal use of emergy by poor rural
households.16

It is difficult to provide a strong New-Directions
justification for rural electrification if one rests the argument
mainly om household consumption: either the poorest of the poor are
excluded, or their gain is limited to the suﬁgtitu:icn of |
electricity for other fuels in lighting. It may be that the
substitution of electricity for othar sources of lighting in poor
households represeats 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 mom~household uses of electricity, or

Some AID missioms have recognized the regressive effacts of

electricity's user costs on bepmefit distribution. They have attempted

to eliminate, lower, and/or finance the capizal costs of commecting

to the system. The concern for lowering counecticn costs also

arose out of the finding that many rural iahabicants would pot

comnect up to the proposed systems at prevailing charges~=which

would make it impossible to finmancially justify che RE project.
163.3., the Philippine impact survey cited in the above aote, pp.4=5;
the Nicaragua case study in Development Alternatives, Inc., "An
Evaluation of the Program Performance of the Internatiomal Program
Division of the National Rural Electzic Cooperative Associazion"
28 January 1977.
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through investment in other rural services like water supply.

All this is pot to say that the benefits of household
consumption are not worthwhile omes. It is just that household
consumptivn may uot be the trump card that rural alectrificatiem
has to offer with respect to the rural poor. In one semse, thenm,
AID's and NRECA's concern for equitable treatment of the household
consumer may sometimes lead to a more "regressive" approach with
Tespect to the rural poor: greater employment opportunities for
the poorest are neglccted in order to protect the household ¢ nsumers
of elec::icity; who are not the poorest. La;er electricity rzces
for nom-household consumption, then, might in some cases be more
equitable because they transfer the benefits of a project f£rom
the better-off beneficiaries of rural electricity (the household

consumers) to the poorest~off beneficiaries (these who gain

employment because of the use of electricicy).

Electric utilities and appliance~using consumption

It is the nature of electricicty-producing companies that
they engage in the promotion of electricicy use. Increased usage
gives them greater revemues and evens out the peaks and troughs of

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

17
The load factor, expressed in parcentage termms, is the ratio of

average capacify usage to peak capacity. The higher the load
factor, the less uuu;ilized capacity there will be.
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use by utilities occurs even in systems where there are periods of
rationing or outages resulting frem faulty equipment and maincenance,
inadequate installed capacity aad, in hydro-based systems, lack of
rain., The consumer, rather than the utility, incurs the costs of

the idle or dameged appliances during the rationing periods, or

the costs of privately regulatirg uneven voltage. Increased consumer
use of the utility's electricity supply, them, increases its

revenues during non-rationing periods and imposes extra costs mainly
on the coasumer during -shortages.

Rural electrification is'éonsiderably more costly
than urban electrification because of lower population demsities in
the areas servad. Put together with the necessity of installing a
minimum costly physical plant from the start, this means that rural
electzic utilities can have considerable aexcasc capacity, and thus
operate at nigh unit costs, for many years. If run well, then, a
Tural utility will have to promote electricity censumption even

more agressively than the urban utility.
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For all the above reasoms, it is in the utility's interest
18
to create and serve an appliance-using clieatele. One such

pramotion technique is the offering of imstallment credit=—through
electric cooperatives, for example—for the purchase of electrical

19
appliances. For purely business reasonms, then, it may be against

o S————Cr

A passage from a NRECA report on the Indonesian rural=electrification
project gives a sense of these premotion concerms: "This electric
cooperative will be providing electric utility service to a very
large group of persons who have never befeore usad such scrvice...

A great amount of eduration and pover use promotiomal work must

be plamned and carried out by the sponsoring agency of the
govermment and by the cooperative itself. Very few of the
prospective customers have ever had the opportunity to emjoy use

of electric service. Viability of the project depends on a high
race of counections and an increasing use of power over the years...
Full utilization of the system should be eacouraged. Member
services specialists can show consumers how to benmefit from
additicnal uses of electric emergy. Night lighting and other
off-peak comsumption of power will give the system a better load
factor” (p. 91).

Also, "Ia countries and in times not hampered by emergy shortages,
there should alsc be an incentive compoament to the rate
schedule to emcourage consumers to make more abundant use of
electricity. They must believe that their invescment in a greater
use of electzicity is worthwhile when equated to the soecial and
economic benefits derived frem that use" (p. 70). USAID, "Rural
Eleczrification Prelimina=y Engincering and Feasibility Study
Report,” by NRECA, South Sulawesi, Iadonesia (August 1977).
Also, "In every hame, there are many potential uses for
electricity. Consumers zust be shown that the electric gervice
is better and cheaper than altermatives” (p. 77). USAID,
"Preliminary Engineering..." by NRECA, Cantzal Java (dugust 1977).
lgThe Indonesian mission has suggested that the state power authoricy
use credit in the bousewiring fund, after it is rolled gver, to
finance consimer purchases of water-heating coils, hot plates
and rice cookers. USAID, "Indomesia~Rural Zlectrification "
No. 497-0267, Volume II . (August 1977), Anmex G-1, p.3.
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the interests of rural electric cocperatives 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 fiparced cut of rates charged to the
appliance-using clientele. There is samewhat of a conflict, in
sum, between the objectives of maximizing the impact of rural
electrification on the rural poor and of creating and rumning a
well-functioning rural ucility,

AID's rural-electrification coops provide am opportunity
to look into the question of what type of utility can be more
attentive to the rural poor—public grids, private grids, or
autonamous local utilities (publie, private or coop). The above=-
cited impact study of the Philippine rural electrification found
2 somewhat lower inccme level among users in villages and towns
supplied by coops rather than private or stata utilities. But the diffarence
in incame levels was not great enough, nor the analysis of causality
camprebansive enough, to determine whether this finding has any significance
with respect to the coop model. Aa ATD=-contracted study of RE
cooperatives in Latin smerica found that they charged more for
power than the state-operated grid systems.lga ‘The study did not look
into whather this difference was duzs to real differences in cost,
or tz different pricing and profit policies. Since AID relies so

beavily on the coop model for its rural-electrification programs,

19a \ .
Development Alternatives, Inc., "in Evaluation of the Program

Perormance of the Intermationa] Program Division of the
National Rural Electric Cooperative Association," 28 January 1977.
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it is important that this type of finding ba investigatid further.

It may be that a stromg business orienmtation of a utility, along
with its emphasis on appliance~using slientale, is the only way

to get adequate electric utilities established. Tf that is che case,
then rural electrification may not be conducive to having its impact

directed to the rural peor.

Conclusion

The discussion above suggests that the greatest New=
Directions impact of rural-electrification prejects may lie elseawhere
than with the benefits to rural households. Concern with providing
equity to household users—or distributing equity properly among
househcld users—-may result in a fairly limited impact on the rural
poor. The focus of equity concerns on the household consumer is
somewhat misplaced outside the context of U.S. rural history, where
rural unemployment was mot a major problem the way it is in the
Third World today. In the Third World, morecver, the plight of
the "little guy" at the mercy of the "exploitative" private utility
is not a gripping issue. Instead, a good par: of the gaias from
eleczrification for the poorest may occur through electricity-using
production activities that increase employment. In addition, the
impact on the poor of public uces of electricity=—1like village
hospitals and village lighting—may be much greater tham the

availability of electricity for individual household use.
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That rural electricity can have a positive effect on
the rural poor through the employment effects of noun-household uses
is not & new idea. But AID's tendency to focus on household consumption
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-elactrification
projects and devise cciteria for maximizing ic; (2) correspondingly,
devote less evaluation funds to household electricity impact scudies;
these studics read as samewhat forced attempts to "squeeze"
New-Directions justificarions out of rural~el;c:rification.projects,
trying to smooth over the fact that household electzicicy will be
used mainly by the better-off; and (3) try to break loose from
the unquestioning acceptance of the comveatiomal wisdem on how to

design and rum rural-electrification systems.
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Forward Linkages

If an electric power system is put in place and managed
reasonably well, one can be fairly certain that households will be
connected up to it and receive its benmefits. There is much less
certainty, however, about whether employment-generating usas of
electricity will occur, as well as publie=saector uses benetiting the
poor. Though the non—household use of electricicy may have a
greater potential than household use for baving an impact on
the rural poor, then, the certainty that such“a favorable outcome
will occur is not as great.

AID should attempt to increase the probabilicy that the
potential benefits of non-household use will actually take place——
instead of settling mainly for the more certain household banefits,
which do not always fit New-Directions objectives that well. Some
possible ways of exploring this potemcial are (1) to look at
cases where rural elecrification has had powerful employment effects,
and Ty to uncover the sequence that led from the power facilities
to the employment impact; (2) to amalyze the ways in which various
"technical" decisions=—about rates, layout of the facilities,
selection of commmmities to be served and geographical sequence of
electrification=~can influence the locatiom of rural industries
and the type that locate; and (3) to try to forge the link between

electrification and employment-creating uses ia the AID project
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itself—for example, by including credit and tachnmical assistanca
for location of small labor-using indvstries.
Rural-electrification projects tend to be looked at as
technically pat. Design and operational questions are seen as
being subject to standa=d solutions.zo It is important to
Tecognize, however, that there are technical and organizational
alternatives, and that they can have different development impacts.
In many instances, the techmical choices necessary to bringlabcut
the desired linkages may be considered contrary to good standard
practice=—as labor-intensive road construction"techniquas were
considered for many years. It is not that contractor organizations
caunot be convinced or directed to make decisions that maximize
such linkages; they are simply not used to looking for the opportusities

for such decisions in the myriad choices they make when designing

S AT

20
A NRECA discussion of engineering and comstruction for the

proposed North Central Rlaten RE Froject in Indonesia is an
example: "Large outlays of momey for system design can be avoided
by using already available standard design/criteria, construcsion
specifications and drawings, and approved materials. All of
these have been thoroughly field~-tested in closa to a thousand
rural electric cooperatives, and are available from the Rural
Zleccrificacion Administration in the U.5.4" (p. 39). USAID,
"Preliminary Engineering..." JRECA, Ceatral Java.
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their projects. Ultimately, then, AID should learn more about

how to identify these technical alternatives and their differing
development impacts. What it learms should inform the instructions
it gives to its rural-electrification contractors.

Another approach to forging the link between rural
electrification and electricity uses that impact favorably oa the
Tural poor is for AID to he selective about whers it does such
projecss. AID might finance RE projects only with govermments that
are already showing a stromg political and financial commitmiar to
making the link between rurai electrification and emp loyment
generation. Usually, however, a certain type of AID project seems
to "spread" from ome country to the mext—often because it worked
well in ome country, like rural electrificarion ia the Philippines,
or because it fits AID's programming comstwaints, like sector lending
in the late 1960s. This way of deciding what to do in any particular
country has its merits. Learming by doing takes place, and each
successive experienmce with a particular type of project is a lictle
more informed. (This benefit is ofcten sacrtificed, however, becanuse
of the pressure to do certain types of projects simuitaneously.)

But che "spread" model does not allow for much selectiom of projects
on the grounds of what works best in the countTy at hand. The
soundest New-Directioms justification for a rural infrastructure

project, thenm, may be related to parallel commitments and programs
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that a particular recipieut-govermment is undertaking—programs 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 clipic that could not operate without electricity-using
sterilization procedureé, a school that could aot operate at aight
without electric light, etr. To the extent that such services ars
free, they can reach the rural poor more than individual household
electricity. AID should attempt to identify those elactricity-
dependent services that have the greatest impact on the rural poor
and, as in the case of employment-creatiag uses, try to force the
linkage in the project between the supply of electricity and the
supply of the service. A local-cliric component for exzmple, could
be included in a rural electrification project,

As in the case of employment~generating uses of electricity,
there may be same 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
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not constitute that significant a bemefit to those poor. Indeed,
financing the hookup costs may simply rasult in subsidizing the
capital costs for better—off households=—costs thac they might
have been willing and able to pay on their owm.

In New-Directions terms, then, the mora significant
benefits of rural elactrification @may lie mot so much in lowering
the capital costs of household commections as in maximizing the
creation of elec:rici:y-gsing servicas that bemefit the non-adopting
poorQ To this end, one might want to promote the cammunity uses
of electricity and rely partly oo the "bet:é;-off" household
connections to help pay for them through "tougher" rates. (Note
the contradiction between this suggestion and the normal tendency
of electric utilities, noted above, to promote the greater use of
household electricity.) 1In order to clarify some of these issues,
it would be useful to have seame evaluation work om various AID
attempts thus far to lcwer_:he ccst of the hookups. It is
important to find out if oon-adopters are staying vehind because
they cannot affcrd the capital costs of electzicity——or the
operating costs. I£ the latrer is the case, then Zinancing the
bookup charges will have less potential than other approaches

for extending the benefits of electrification to the rural poor.
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Backward Linkﬁggi

Parallel to concerning itself with the linkage between
rural electricity and employing-creating uses of it, AID should
try to maximize the linkage between electrification projects and
local suppliers. Much of the equipment for RE projects can often
be manufactured locally at campetitive prices—-particularly poles,
lines, conductor, smal; transformers, switchgear and substatioms.
In general, publie~sector infrastructure projects usually account
for large shares of the gross capital formation that takes place in
developing countries and therefore Tepresent significant opportunities
to feed demand into local industry. Because of this potential of
its infrastructure projects, AID should require that such projects
attempt to feed their demand into local industry. Similarly, AID
should ask what decisions are being maca about project design and
specifications that will facilitate local supply of the project.

The importance of requiring that infrastructure projects
show what they are doing to feed demand inzo local industry
cannot be overempnasized. This is because the stakes are high, and
because the biases of the system all run in the other direction,
including AID procedures themselves. It is important to know not

only what attempts are being made to maximize loecal procurement,
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particularly of labor—-intansive goods. But it is also important to
find out how the techmical specifications for the project can be
changed so as to qualify existing local production. The questions
should be asked in a way that elieits an actual attempt to do things
differently, rather tham 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 forward as such projects have in the pasﬁ. In Zfact, it
would be useful to coutract an emtity that bas 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 im AID tesponsible for
technical assistance to local industry would be amother appropriate

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

Arrangements with local suppliers

The Philippine rural-electrification project provides
one example of how AID cam liak its projects to local-industry
supply. AID had insisted that the Philippine project use locally=-
supplied rather than imported wood poles for stringing the electricity
wires. The Philippine clectrification authority wanted to 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 insistiag on import substitution, since the RE network
" being constructad would provide a constant and predictable demand
for replacement poles in the future. In the Indonesian case, AID
was less successiul in foreing this cype of linkage. NRECA had
susrveyed the gvailability and suitabilicy of Indomesian woods, and
strongly recommended the establishment of, and procurement from, a
local wood~pole indust::y.z1 The Indonesians wanted to continue to
import steel poles at three to four times the projected zost of
producing wood poles lecally—rather than_qgﬁ;i:_themselves to the
prarotion of a lacal-supply operation. AID therefore excluded-the poles
in its share of financing for the Project, and the Indomesians paid
Zor the imported steel poles themselves. Similarly, NRECA has
tried to facilitate the purchase of locally-produced comductor in
some of its projects in Asia, as well as other hardware. It wculd

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

uader which they can be successful.

21 \ . ;
An extensive discussion of Indomesia's wood=supply potential

for the RE project can be found ia USATD, "Preliminary Engineering..."
NRECA, CentTal Java, pp. 45~48,



31

A significant obstacle to feeding the demand for AID-financed
infrastructure projects into local industry is the tariff exemptions
gfanted such projects inmany developing countries. Recipient~
govermmert tariff policy and AID compliance with it inadverteatly
undermines the local-industrialization objectives that the tariffs
are meant to serve. AID should try to devise a strategy for its
iafrastructure 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 aéplied
to the imported raw materials required by the local supplier, and
not just to the project.

The local items selected for special treatment could be
those that were most labor-intemsive 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
coustTuction. The wood poles are a case of this type of predictable

and contizuous furture demand. As part of such an arrangement, AID's

22
This suggestion was made to HRECA by the manager of an Indomesian

wire-and-cable-fabricating plant. He felt he could offer iaternacionally
competitive prices onm ACSR and all-aluminum cable if he could import

the rod and cord-wire duty free. To the same end, he suggested that

the Indonesian govermment use part of the foreigm-currency proceeds

of the AID loan to purchase the required raw materials, which could

then be furnished in bond to his plant. USAID, "Preliminary
Engineering...," NRECA, Central Java, p. 4§.
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rural-slecerification 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 fer which there will be an ongoing demand.

Certain bargains might be struck by AID wund the central
government with the electric—power emtity. The government, for
example, might subsidize the extra cost of the selectad local
products to the powar 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 dimipuition of the
tariff in the furture. Whatever such arrangements might be, it is
importantz that they be sought with the central government and not
wizh the power eatity. The latter, understandably, will mot be
interested in paying more to achieve the employment-creating and
developﬁen: impacts of local procurement. Indeed, the power entiry
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 reap direccly.

23
In the longer-rum, of course, the benefit of this acrtion can

accrue to the power eatity in the form of a reliable and
reasonably-priced local source of supply for future maiatenance
and construction needs.
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Svecifications

The specifications of infrastructure projects provide
considerable opportunities either to avoid oz encourage local suppliers.
Mogt specifications for internationally=financad projects will tend
to Fxclude local suppliers, without necessarily meaning to. This
happens because specifications get writtem in ways that are customary
and familiar to the internationmal design and engineering firms that
work on such projects. These ways of doing things grew out of the
Tesource avallahzlztzes azd the relative fac'or endowmen:s of the
Western industrialized countries. Speczfzcazlons for roads, for
example, usually require materials for the road base chat are best
handled with equipment- rather than labor-based techniques; base
materials more suited to labor-intensive techniques rarely appear.
Thus possibilities that labor-based techniques will be used are
considerably zmarrow under current spec-writing customs—-no matter
how earmestly the domor and recipient are interested in promoting
them.

To the extent that the problem of labor-intensive
techniques and local suppliers is embedded in specificatiocns, 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 curvently engaged in such an endeavor with

respect to roads, tryiag to remove same of the pro~equipment biases
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of standard roadbuilding specifications.z4 AID could do the same
thing with rural-electrification projects, along with the
additional task of removing anti~-local=supniy biases.

It may be more diffieult to systematically rcmove
anti-local-ipdustry biases fram specifications, as opposed to
anti~-employment biases, because the avajlability of local materials
and the adequacy of local industry will vary from ome country to
the next. Thus AID may have to scout the local situation for each
individual project, preQious to drawing up the specifications. Though
this task might seem cumberscme, the development and New~Directions
impaces it could facilitate may well be greater than that of the
electrification project itself—and at an imcremental cost that

would be small in relation to the project.

4

USAID, Africa Bureau, "Iafrastructure Projects,” by Palmer Staarms,
9 November 1977; USAID, "Utilization of Local Labor on Highway
Comstruction Projects" (Draft), by Palmer Stearns, n.d.


http:specifications.24

35

An Effice of backward linkagg

Because of the high .return to be gained from a backward-
linkage approach to its comstruction projects, AID should set up a
separate office to deal only with this matter. Such a umit would
be a more operational and potent way of introducing a "technology-
transfer” program for industries in recipient-countries—in comparison
to running such a program independently of AID's comstruction projects.
The latter has been recently propused for middle-income countries.
The office could have a roving staff, mainly engineers, who would
deal only with this par=icular question for ;;ch iafrastructure
project financed by AID.

Making the local—sgpply question the function of an
office devotad exclusively to it——rather than of each countzry
mission in the preparation of its project paper—increases the
likelihcod that the task will receive good treatment. IS the
task is assigned to the mission's project preparation taam, it
will be looked at as an additional burden, undaerstandably, to be
dispensed with as quickly as possible. Leaving the specificationms
the way they are and letting procurement fall where it may will
be a much less time-consuming task. It will take comsiderably
more time to find out that local industry may actually be able
to supply same items, to have the specifications re=writtem 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 mattar seriously,
in short, it cannot be expected to act as an advocate of local~industry
supply. An office whese only respbn'sib'ility was the promotion of
local industry would be fulfilling its role—rather than cutting
into its scarce time—by coming up with possibilities for local
supply and 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 success of such an
undertaking. One will come up against the réiuctance of ti:ose who
will worzy about the additional work this approach might give them,
and of those who are used to having structures designed in certain
vays. The success of such an attempt, then, will be more
dependent on the separation and role of the office tham its size.
Cne person might achieve more than the total result of every mission
giving consideration to the issue in every comstruction project——
and coming up with a boilerplate "status-of-local-supply” statement.

In order to gain same ideas about how such an effors
could work, ATD should look at the scattered experiences of success
in this area~—as in the case of the Philippine telephone poles
noted above. AID would have more leverage with central govermments
in creating a mechanism for feeding project demand into local

industry if the mechanism were routinely used for all AID-fipanced
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construction projects, -ot just for a particular project or for
a particular sector like electric power. In so doing, AID would
increase the value of the procurement 3t stake to 2 level whers it
would be strongly in the self-intarest of the central goverument
and the private sector to participate. If such a mechanism were
to work ome time around, morecver, it might be comsidered by other

donors.
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The Case for Electrificatiom and Central-station Systems

AID's justifications of rural-electrification projects
normally assume that (1) rural electricity is more eavirommentally
. . . 25
and economically sound than existing enmergy sources, and

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

25
E.g., the Indonesia RE econcmic amalysis states that "given the

improved quality, reliability, and convenience of electzie power
vis~a-vis alternmative enrgy sources..." (Annex KR, p. 1, italics
mine) . USAID, "Indonesia—Rural Electrification I," No. 497-0267,
Volume 1I, August 1977. Also, "bulk generatad-electricity
is a more efficient source of energy for household uses (lighting
and cooking) or productive uses (lighting and motive power) than
the alctermative emergy sources currently available” (p. 1). Also
from the same annex, "the use of wood for cooking has resulted in
3 severe reduction in forest cover...which ig 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 ecomomic analysis
refers to the kerosene cost savings and hence foreign exchange
savings to result from rural electrification (pp. 59-60). TUSAID,
"Philippines:Rural Electrification V."
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26
efficient than independent diesel generators (autogeneration).

The envirommental justification made for rural-electrification
projects is that the two zlternative sources of household energy—
wood and kerosene——are environmentally undesirable. The use of
wood for fuel causes deforestation and erosion, it is said, and
kerosene pollutes the air. Tie econemic argument against kerosene
is that it is a petroleum derivative, the use of which should be

minimized on price and balance~of-payments grounds.

26 .
The DAI evaluation of NRECA's RE programs reports that NRECA

believes there can be "uo serious development without central
station electricity." Development Alternatives, Inc., "An
Evaluation of the Program Performance of the International
Program Division of the National Rural Electwic Cooperative
Association," 28 January 1977. The DIS sumpary of the Indomesia
RE paper states that the govermment of Indomesiaz "has provided
expensive and unreliable small diesel generators in isolaraed
towns."

The social analysis of the Jordan RE paper has quite representative
passages on autogrperation. "Several villages are presently
served...by privately-owned diesel gemerators...of old vintage
and ill maintained and thus upreliable...To some extent all the
foregoing benefits af central-station electricity _are available
through privately-owned generators, however, the guantity and
quality of the electricity provided is umcertain. »Public service
will...raise the standard of living by encouraging the seeking

of employment and increased income with which to purchase |
household appliances and luxury items such as television sets
(pP. 26-27). USAID, "Jordanm: Rural and Urbanm Electrification,"”
Project Paper AID-DLC/P-2238, 25 August 1977.
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These above-stacad'assumptions may be accurate in some
cases and not in others. In any particular case, however, they
need to be proven true, becauge a complete analysfis of the macter
could easily arrive at the opposite conclusion in many instances.
With respect to wood, for exzmple, AID's impact studies of rural
electrification have themselves shown thar a majority of
household users do not substicute electricity for wood in cocking
and i:oning.27 Indeed, it was found ina the Philippines that aven
in households using electricity for refrigerators, fans ard
television sets, wood frequen:ly.continued :6 be used for ironing
and cooking.28 These findings suggest not ounly that many of the
rural poor will not substitute wood for electricity but that
electricity is not competitive with wood. Contrary to what is
assumed in loan papers, thenm, the adoption of electricity does
not seem to have a significant impact on the household use
of wood for emergy. Even in cases where there is substitution
of electricity for wood in cooking, it is likely that the becrter=off
consumers are the omes who are making the substitution. This
leaves a significart amount of woodcutting still being dome by the

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

27

28_
Ibid., p. 3.

E.g., USAID/Philippines, "Socio-Economis Impact..."
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To the extent that woodcutting is a byproduct of slash-
and-burn cropping svstems, its use or non-use as household energy
will be determined more by that fact than by whether or not
electricity is available. In that wood is frequently an input in
the joint producticn of cooked foods and agriculture, moreaver, it
may be difficult to offer electricity at a price low enough to
induce the substitution of electricity for wood as emergy for
cooking. For many of the rural poor, moreover, the acquisition of
firewood requires no cash outlays, and only the expenditurs of
householé labor. Eleetwicity, -in contrast, requires a capital
outlay for a hot plate and iron, and regular cash outlays for
ccutimed uysage. In reality, them, net much is being achieved by
rural electrification in the 7ight against deforestation, and the
"conservation benefit" is hardly worth mentioning. AID can work on
deforestation problems mora directly than through rural electrificatiop=—
with greater impact, and in ways that take into account the wood=
gathering econamies of the rural poor.

With respect to the bemefits of substituting electricity
for kerosenme in household lighting, ome cammot argue that electricity
is preferable on exvirommental grounds unless one campletes the
comparison. That is, the pollution caused by oil-based and cocal-based
thermzl plants that generate electricity for lighting must be shown

to be less than that caused by kerosense-based lighting of households—
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not to mention any additional pollution caused by -industrial or
cammercial operations that establish themselves as a result of the
new availability of electricity.

With respect to the petroleum znd foreign=excharge~savinag
"benefit" of switching froam kerosene to electricity, the same
argument applies: onme must show that the pew electricity-generating
thermal plants, and the industrial growth they facilitate would

: 29
cause less petroleum consumption than existing kerosene lamps,

29 .
The econamic analysis of the Indonmesia RE paper is the best

dttempt to make such an all-inclusive analysis of the fuel-savings
question. (USAID, "Indonesia=—Rural Electrification I,"

(August 1977), p.1l4; and USAID, "Indonesia——
Rural Electrification I," Anpex K, pp. 7-10.) It compares the
econcomic cost of gemerating a kwh—equivalent of emergy derived
from kerosene and that fram 2lectricity. It also compares the
fuel=oil needs for total Indonmesian electricity consumption to
those required for current kerosene consumption iz all uses. The
latter camparison pertzins to the issue discugsed in the text,
but is not specific emough to determine vwhether the results are
relevant——and does not seem to include incrsased oil consumption
resulting from expanded uses camp lementary to the new supply of
electricity. The Indomesian RE project, for example, -includes
the introduction of new fuel=oil-using diesel plants.
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As mentioned above, moreogver, electric utilities promote the increased
use of electricity as part of good management practice. A proper
comparison between the petroleum costs of kerosene vs. eléct:icity,
then, would have to include the increased energy usage resulting
fram electricity, and the resulting increased fuel demands.

To a certain extent, envirommental arguments for rural
electrification are "boilerplate" and thus should not be taken
seriously. They reflect the curren: preoccupation with envirommental
issues and the demands made upon AID to be responsive to them. But
the arguments should be more carefully trea:e;, because they can
justify actious that are in direct comfliet with New-Directions
objectives-~and because there is ample room in AID's projects for
serious dealing with these issues. A concern for lessening the use
of petroleum derivatives in the genmeratiom of energy, for example,
could take the form of financing micro hydro installations. A
concern for deforestation might take the form of providing household
sources of enmergy that could campete with wood and thus would be
adopted. Or, such concern could lead to a program to change the
land-tenure pattern, common in Third-World countries, which leaves
the rich valley bottamlands to large farmers and forcss peasants

to £arm the mountaingides.
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Autogeneration vs. ceatral-station systems

Most justificatioms of rural-electrification projects
state that these new systems will replace the "higher cost" and
"inefficient" alternatives of independent local diesel gemeration
(au:ogeneration).jo Central=-station electricity is assumed to be
superior. This assertionm, which may be true in some casas and
not in others, is stated rather than proven in AID project papers.

Maintenance is a major problem iu electricity systems
ia Third-World countries—especially in the case of rural systems,
where so much elaboration of the transmission system is necessary.
The maintenance problem is not peculiar to electric power; it exists
just as seriously in other infrastructure projects, like roads and
water supply. Most anmalyses of the costs of central-station
electricity vs. autogemeration, howaver, do mot take into account
the lack of maintenance aud the costs of the Tesulting downtime in
the system. Like the cost-benefit analyses of roads, these comparisoms
assume that paintenance will be forthcoming. AID's long experience
with these types of projects has shown that maintenance is mot
forthcaming, more often tban rot, and that losses from its absence

are considerable. The Pakistan electric pover network, for example,

OSee footnoce 26 above.
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is said to sustain losses of 35 of the electricity generated——
resulting principally fram inadequzte maintenance and, to a lessar
extent, theft. An argument for rural electrification, them, must
show that even with the normally high amounts of electricity loss,
centrally-generated and distributed electricity is more econamic
than a series of uuconnected local systems. Typically, however, the
cost campariscn assumes that the proposed project itself will cure
the maintenance problem.

Outages and voltage variations are characteristic of
electricity supply in developing countries, Bgth in centrai and
autogenerating systems. Central-system supply tends to magnify the
losses from downtime by tramsmitting them to all comnected localities,
vhile the failings of autogemerators affect only the immediate
locality. In making the comparison between central-station and
autogenerated electricity, then, one needs to compare the losses
frum downtime as between the two systems. Since cemtral-station
electricity is sibject to problems in the extensive transmission
network of an RE system, as well as in the generation system, a set
of independent municipalities supplied by independent genmerators
might well experience less aggregated blackout time in any one year
than a central system supplying the same localities.

An example of the kind of cost comsideratioms being

raised here is provided by the DAI evaluation of a NRECA
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rural-electrification program in Nicaragua.31 The study reported
that the agro-industrial fi:;ms using the new cantral-st.ation electricity
also owned their own diesel generators. The diesels, the firms said,
were more reliable.than the central-system supply. This was not
simply a case of making good use of generatnrs already owned before
the advent of central-system elactricity; scme owners reported
buying the genmerators after central-syscem electricity became available
because the latter could not be counted upcn. (Even for those who
own generators before central electricicy is available, the retention
of such generators is costly because deterior;';tion 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 lowar—
cost for higher~cost 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 combination of private autogeneration and central-system
supply may have been cheaper than using autogeneration omly. Rural-
electrification systems do not normally charge the £full cost of supplying
power, at least in the early years, because these unit COSts are so

much higher than those of urban electricity supply. Thus the

BIDAI, "An Evaluation of the Program Performance of the International

Program Division of the NRECA," 28 January 1977.
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autogenerating consumer might save scmething by substituting same
of the central-system supply for the previously autogenerated supply.
The cost of this particular electrificationm project to the econcmy
rather than the autogenerator, however,was clearly not less than the
existing system of "inefficient" autogenerators. The new system,
that is, included the operating and deterioration costs of keeping
the autogenerators in service, in addition to those of putting in
and running the central-syscem supply. The Nicaragua study shows,
in sum, that the costs of central-statisn supply under the conditions
normally prevailing in developing countries can not always be
assumed to be less than those of autogemeraticm.

There is an institutional reason that central-station
supply involves so many losses for rural-electrification systems
in developing countries. State power entities have shown themselves
to be better at gemeration than at distribution of electric power,
for the reasons noted above. Rural-electrification systems represent
the greatest possible elaboratiom of the transmission system, and
thus involve an activity where state-sponsored management of
electric-power supply tends to be weaker. To move fram a set of
huMMmtmmnmmmdhuudutoaumnlwum,wm.
involves a more demanding task of management——as does the move frem
generation to distribution. State power campanies, usually already

in charge of power development in recipient countries, are less up
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to this type of task than to others. Thus a group of independent
autugenerating campanies may produce better aggregate performance,
simply because the integration of electricity supply to these
separate localities is not necessary.

For all these reasons, the timing of the move from
autogeneration to central-system supply should be conservatively
determined. If AID makes the move before the management capacity
is in place, then the econamic edge that central-system supply
has over au:ogeneratioﬁ may oot really exist—at least for many years.
There may well be many cases where 2 more efficient way of
providing rural electricity is to finance the growth of separate
autogenerated‘systems, thereby avoiding an existing and weak
state pover authority. Or, the best sequence for developing
. management capability for rural electrification may be through
previous mastery of the easier task of genmeratiom. Or, as in the
case of the Philippines, the best path may be the creation of a
separate RE system with coops fram scratch. AID should loek at the
Tural-electxification success stories of the Philippines—as well
as of Taiwan and Japan—with these management questions .n mind.

An attempt should be made to understand what the path of institutional
growtyi and maturation was in these cases-—and whether omntside
assistance was able to overcame the kinds of management weaknesses

found in the other Asian RE programs today.
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The unique success story of rural electrificationm in
the Philippines provides at least one answer to the above questions.
The existing state power company in the Philippines has been
prohibited by law from doing anmything but gemeration. Thus when AID
and NRECA moved in, they had clear ground on which to create a
new rural-electrification administration, independent of the state
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 ci;ate samething from
scratch in these other situations is limited—not only because of
the uniqueness of the Philippine commitment to electrification and
Teceptiveness to AID and NRECA--but because of already existing
prerogatives and preferences om the part of the state power
authorities. In Indonmesia, for example, there was considerable
conflict between the state power authority (PLN) aad AID/NRECA over
questions of turf, The PLN did not waat independent coops to be
created and used as a vehicle of rural electrificatiom. A
compramise 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 coe
The project is described in USAID, "Indomesia—-Rural Electrification

I," No. 497-0267 (August 1977).
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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
such projects if they did not include gemeration. Im its original
form, for example, AID's Indomesian RE project included socme diesel
generators. Congress objected to the loan, a:;d particulariy the
generators. AID let the generators go, kmowing by that time that
they would be picked up by the Camadiams, who were also looking
for something to fipnance in Indonesia.

Transmission and distribution in the countryside, then,
tend to be looked at as more "New-Directionsy" than gemeratiom.
This distinction does not seem an unreasonmable way of selecting
projects that get ome closer to the rural poor. But the central-
system grids of AID's RE programs are transmission-intensive
compared to a set of independent autogenerators, which are
generationo—intensive. Thus it actually is not true that transmission
can get one closer to the rural poor than genmeration, if one is
talking about autogeneration as opposed to the gemeruting plants

that supply central systems.
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Interestingly, thg New=Directions distinction betweer
generation and transmission gives even greater sredence to the
assumption that central=-system grids ars dlways better than
autogenmerators. It makes it easy to overlook ome of the advantages
of autogeneration. By requiving very little transmission and
coordination of the various Systems, as noted above, generation
minimizes the demand for organizationmal and management skills ch;t
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 tramsmissionm.

Piecemeal and lumpy iovestments

Thera is another reason that a set of independent
generators supplying a region might be more economic than a central
system. The system approach coastitutes a lumpy, indivisible
investment, cumpared to the town-by-town acquisition of independent
generators. Because of the scarcity of capital in developing-
country econamies, a single investment at onc memeant of time is
considerably more costly than stringing out these aame expenditures
through time. Towns, of course, can conmec: up one by one to a
central rural systq; cnce it is in place. But the system is still
a lumpier inmvestmeat than growth by autogenmeratiom, since the
former requires a major investment in a transmission network and a

minimum aqumber of towns to start out with.
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This lLumpy-vs.-piecemeal-distinction was actually first
2pplied to the analysis of development projects alsc in the area of
electric power, more than ten years ago.33 IBRD research demonstrated
that the economic camparisca of hydro vs. thermal power projects,
when based on the interet rates charges b} 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
conecessional intearest rate om domor lending to discount the stream
of costs and benefits of the two alternatives; the future operating
costs of thermal are not discouated 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 lumpy investment in hydro) as opposed to future costs
(the higher operating costs of thermal).

As in the case of themmal vs. hydro, izdependent
autoganerator growth has an advantage over cent-al=-system projects
in that it strings omt. the total costs of supplying eleczricity

through time, instead of comcentrating them in the present.

33
IZRD, The Econcmic Choice between Hvdroelectric and Thermal

Power Develomments, by Herman G. van der Tak, world Bamk Stact
Occasional Papers No. 1, 1966,
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Actually, autogenmeration is to central supply as thermal is to
hydro in two ways: not only can the investment be strung ocut over
time, town by town, but the operating costs for sutogemeration
are higher than those of a centrsl RE supply.34 Like thermal vs.
hydro, then, autogeneration has lower present (capifal) costs and
higher future (operating) costs in camparison to cemtral supply.

The iecemeal growth pattern of electricity supply through
autogeneration has another advantage in a sapital-scarce developing
country. Autogeneration allows the demand potential of am area to
became known before ome 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 projectiomns of future
demand and is subject to comsiderable umcertainty. It is not
uncommon, £or example, for an RE network to be in existence for
20 or 30 years before its capacity is fully utilized. The growth
of electricity supply cthrough separacte autogemeration systems avoids
these long periods of startup and excess capacity, so costly in
capital-scarce countries. It also serves as an indicasion of existing

demand and potential for future growth in a particular locality.

34The World Bank shows typical operating costs of autogeneration at

12 times greater than those of grid-supplied projects. Total
autogeneration costs are said to range fram 9 to 20 cemts per kwh
or more (at 1972 oil prices), in comparisom to total costs for
public supplies of 4 to 18 cants (except in the case of widely
scattered villages, where these costs will be two to three times
greater.) IBRD, "Rural Elecsrification.”
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This :né.kes the task of central RE projects easier, when they
ultimately do come about, and lowers the likelihood of expensive
mistakes resulting fram imaccurace 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 RY systemg—-tan years vs. 30=40 years.
Autogeneration is typically criticized im AID loan
papers for making power available only during certain periocds—-
typically only at night. The proposed central-system supply, it is
said, will have the advantage of providing electricity op 4 24-hour.
"full-service" basis.>> This partial functioming of autogenmerators
can also be seen as ome of their "piecemeal," and therefore
desirable, features. The 24~hour~service standard for AID projects,
that is, is quite a rigorous ome for many rural aress, and may be

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

Both the Jordan and Indonesia RE papers refer to the fact thar
villages supplied with autogenmerators have electricicy only at
night, citing this as a reason for the superiority of the proposed
cenrral-system supply.
36Same of the differences of opimion between NRECA and the Indonesian
state power authority revolved around this type of issue. The
Indonesians were accustamed to plamning and designing on the
assumption of partial supply and interruptions, as in the case of
the limiters discussed above. MNRECA, in contrast, wanted plamnming
to be based on "full-service" thinking.
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poor is precty much limited to lighting, as shown by the impact
studies, them not that much is being lost by supplying electricity
on. during the night hours.

The high investment in ganeration and transmission required
for central-station RE systems makes it financially unwise to think
of less than 24~housx servicé.37 At the same time, the resulting high
unit cost of rural electricity makas it impossible to set rates at
levels high emough to cover these cverage costs=—at least until the
system is fully loaded up. The high operating costs of autogenerators,
in contrast, mean there is same finzmeial seng; in supplying electricity
only at maments of greatest demand. Also in contrast tn central-
System supply, there is nothing to be gained by setting rates at less
than costs. The ecovumics of eentral-system rural electrification,
in other words, carry an inherent bias toward the promotion 2f more
electricicy consumption, while those of autogeneration do not. The

most compelling reason to promote greater electricicy use under

3/The World Bauk estimates the average costs of rural-electrification
projects as three to four times greater than those of urban projects.
Not infrequently, moreover, the excess capacity in the rural systems
will be enough to meet up to 20 years of growth in demand. As a
resulet, it is typically recammended that rates be set at lower than
unit costs—at least for the first five to 15 years of RE projects.
IERD, "Rural Electrification," PP. 54,59.
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central-system supply can beccme the advantage of more rapidly
amortizing high-cost installed capacity—rather than the econumic
benefits of such expanded use to consumers or the impact on regional
development. The "higher—priced" autogeneraced electricity, thea,
may also raflect the real cost of rural electricity to the econcmy
instead of just "inefficiemey." The sparer consumptiom oppertunities
available under autogeneration, in sum, may sometimes firt betzer
the needs of rural areas. It can nmot be assumed that full-service
supply is always more desirable than partial supply, in sum, 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 electriciry supply
can econcmize on central-govermment 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
possibilicy arises of hooking up to a central RE system. The
community with sutoganerated supply has the incentive of lowering
the costs of something it already buys. The community with no
electricity at all has less incentive to comtribute to the

installation of a service for which it will have to make new cash



57

outlays and whose advantages are not familiar. Not smrisingly,
studies of village prefercncess have shown electricity to be of low
priority to villages without it=—in camparison to investments in
health and water supply.sa

Development of rural electricity supply through autogeneratiom,
in sum, is likely to help mobilize support and capital for the next
and much more costly stage of the process—central-system supply.
Thiz potential for mobilization of loecal imterest inm and financing
for infrastructure projlects is a strong argument in yeneral for
decentralization of decisiommaking and financing, as noted above in
the discussion of rural roads. Thus the piecemeal nature of
autogeneration growth not only saves on scarce public capital amd
allows eventual RE systems to make more ecomamic decisions about
location and capacity. It also provides a significant opportunmity
for the mobilizatiom of loecal capital for further stages of
electrification=~in a way that large lumpy investments, financed by
the central govermment and from outside, do not.

The lumpiness of ceatral RE systems is precisely what
makes them desirable to AID as projects. Though lumpiness may be
a costly way to use scarce resources in the recipient-country

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

- e

38
id.
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time than the piecemeal approacﬁ.ag This efficiency relates not simply
to dollars commited per unit of AID staff time, but also to the
institutional feasibility of such projects for AID. With central-system
Tural electrification, AID has to deal with ouly one or two govermment
authorities-—and has a contracting organization at hand, NRECA, that

is rea&y and able to do such projects. anywhere in the world. The
financing of independent gemerators, in contrast, could involve

myriad local authorities and private entities—as well as going

against the preferences.and working habits of AID's rural-electrification

contractor.

Conclusion

There may be ways of combining the efficiency for AID of
the central=-station approach and the efficiency for daﬁaloping-country
econamies of the piecemsal approach. Ome possibility could be a2 central-
govermment fund for local autogeneratiom projects or for hookups
to central-station RE grids. The fund could be partly finauced by

AID and operated on a matching basis with the localities. This would

395imilarly, IBRD staff has noted that despite its correctiom-
of the pro-hydro bias in hydro-thermal cost.campariscns, as
described above, large hydro projects kept being approved at the
same rate.



39

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 localiries
are likely to put forth scme effort—like roads, schools, clinics,
The resulting deceatralized decisiommaking of such an approach could
have a sigpificant impact om 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 loecal
Projects were decided upom 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 autogenmerationm.
The DAI evaluation of NRECA's RE programs suggests that the coop
approach can be gqod at setting up local organizatioms to generate
and distribute their own electricity or to obtain a hookup to a
cantral grid. In Latin Amerieca, however, RE coops did not seem to
be able to supply power at prices that were campetitive with those
charged by the central state pover authotities.ao The latter were
eithe; al;eady in existence at the time of AID's RE projecs, or
came into existavce during the course of the project. Though the

evaluation reported these price discrepancies as contributing to the

DAL, "An Evaluation of the Program Performance of the Intermational
Program Division of the NRECA." The study did not indicate
whether the coops' costs were nigher, as well as their prices.
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"takeover” and "demise" of the coops by the state systems, this sequence
of events couldalsoc be looked at inm a positiva way: the coop may have
been 2 crucial firsc step toward getting the attention of the state
System to serve these particular localities. If a more efficient
entity came along aud raplaced the coop, this does not deny its
important role in atiracting a more efficienmt supplier to the townm.

The role of the local coop ia the sequence described
above is ccmplementary to that of autogeneration: it creatas an
organized group at the local level that will be able to pressure
more effectively than previously for a hookup to the central syscem.
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",
morecver, can take care of the §ask that is hardest for state powaer
campanies to do-——organization for and carrying out of local distribution.
The coop approach, thenm, could be applied to the creatiom of
autogeneragor systems, as the first step in a sequence of
electrification growth. Later steps, if successiully taken, could
well involve the withering away of the coop=—as happened in the
Latin American cases noted bv 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, Eack approach corresponds to a stage of
elactric power development. There is scume argument for not skipping
the autogeneration stage, however, as AID may be doing in same

of its rural-electrification projects. There is good reason for
AID to finance autogeneration, mnorecver, and not ounly just central-
station systems. Finally, the justification for moving to central-
station systems should be more rigorously made for AID's projects.
This is because the move is costly and because the comparative
costs of replacing czis.ting dutogenerators with RE systems have

been underestimated.
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SEEEEEZ and Recommendations

With the new coucern for the rural poor, AID's
infrastructure projects have had a more difficult time gaining
quu.Nwﬂhuﬁmsuﬁhsuymaiﬁnnmuueuﬁnu
do not have a direct impact on the ruyral 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 elec::ijicatiou
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 Tepresent their greatest
potential. Namely, it has emphasized the benefits resulting from
household consumption of rural eletricity more than those from
productive and municipal uses. The household focus deminates
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 coutractor, NRECA (The Nationmal Rmral Electrification

Cocperative 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 othaer types of rural development pProjects.
Either the poor do not have the resources or the housas to hook
up to tha sfst:e.m-—or they use electricity only for lighting,
continuing with wood for cooking and ironing. On the one hand,
oune can not claim a significane New-Directions impact on the
Tural poor om the grounds of lighting only. On the other hared,
one cam 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, with highest prioricy
given to services like health and water supply.

A stronger New-Directions case for Tural electrification
can be made on the groun;:ls ¢ the potential impact on the rural
poor of certain productive and municipal uses of electricicy,
and of procuremenz frem local industry of materials used to build
and maintain such infrastrucrure Projects. Productive uses—
in the formm of rural light industry or irrigation=—generate

employment for the rural poor, whose major source of incame is
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from off-farm earnings. Municipal uses of electricity can
facilitate the supply of services such as health clinies, night
education classes, or street lighting. These servicas are
accessible to and valued by the rural poor more than household
connections.

As currently designed, Tural-electrification projects
do mot necessarily result on their own in these desirable impaces.
AID should therefore direct more attention to evaluating the
non-household potential of its rural-electrification projects=—
Dot 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. Same possible approaches would be the following: (1)
credit and/or technical assistance for rural light iandustry could
be included in RE projects—or other features that would increase
the probability that electrification would result in the
establishment or expamsion of employmeat-creating uses; (2)
similarly, AID could v to increase the probability that municipal
services directly benefiting the rural poor, and dependent on
electricity, would be in:;oduced with an electrification project:

a health-clinic camponent might be put :ogethgr vith an EE project,
or special consideratiom could be given for hockups and rates to

municipalities that organize such efforts on their own; (3) attempts
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should be made to facilitate local Procurement of equipment and
materials for rutal-electrification projects and, indeed, for all
AID-financed infrastructure projects; infrastructure projects create
a la:gg, predictable and ongoing demand for certain locally
suppliable materials, and mapy such local supply operations are
labor-intensive.

Promotiag the local supply of AID's rural-electrification
projects will require an overhaul of specifications for RE projects—
as is now being dome with road-comstruction specifications as part
of the attempt to introduce labor-intensive methods of comstruction.
The effort will also require that AID enlis:t the assistance of those
who have a vested interest chat such local supply take place—1local
associations of manufacturers, ministries of industry and commerce,
local labor uniuns, etc. For the AID mission, in contrast, local-
supply arrangements arc undesirable in that they mean an increased
expenditure of scarce project-preparation time. 1In 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

oppor-unity thac such projects offur for New-Directions impacts.
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All the above suggesticns will .require a questioning
ol the standard way in which AID's rural-electrification projacts
are designed ard implementad. Modifications of design and
specifications will be required that maximize the emp loymant-
creating uses of rural electricity and the enxployment-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‘-frum those in' roads,
for electrification comcern will be focused more on emp Loyment~creating
uses of the infrastructure facility thanm on emp loyment-creating
techniques of comstruction. But the two are similar in thar they
both merit the promotion by AID of employment-creating supply of
construction and maintenance materials.

AID may in same cases be introducing large Tural-electrification
projects into areas where electrification, or cemrral systems, are
0ot yet econamically justified. Up to now, ADD's justificatioms
of rural electrificacion simply assume that electzicity is more

ficient than existing forms of energy use (wood, kerosene,
batteries, etc.)=—and that central-scatior. systems are more econamic
than existing diesel genmerators (autogeneration). AID usually says,

for example, that one of the important ecomomic benefits of the
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introduction of ;u;al glectficity is the replacement of keroseme
use in housghold lighting: electricity is cheaper than kerosene,
causes less pollution, and.rgduces the demand.fof petroleum
derivatives. This is a quite partial reckoning of costs and
benefits. The saved cost of kerosepe in household lighcing needs
to be compared to the increased use of petroleum derivatives that
results from the new power-generating plants and from consumption
uses that are complementary with the increased use of electricity.
Similarly imcomplete benefits are.éited with respect
to the substitution of electricity for wood as a source of energy
in the household. This substitution is said to help prevent
deforestation. AID studies actually show, however, that even
those poor who hook up to the system continue to use wood for
cocking and ironing. This suggests that electricity is not
competitive with wood=—at least for the poorest—and does not
thereforg lead to the alleged comservation begefit.
Central-station systems should also not be assumed to
be always more efficient than autogemeration. The intzoduction
of rural electricity through independent diesel generators—or the
continuation of an existing autogenerated supply——would in va:ious
cases be more efficient than the introducticn of central-system

supply,‘ In contrast to autogemerator units, central-station
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Systems require difficult management ckills that are scarce in
developing countries, especially for the state power authorities
ow usually in charge of electrification., The integration of pover
supply in ceatmal-station Systems==said to be oue source of their
efficieacy=—can upon closer examination be seen to have a significant
disadvantage: central Systems spread the results of breakdowns to
3J0Te consumers and over more Systems than in the case of a set of
independent autogenmerators covering the same uumber of municipalities.
Because thege breakdowns; and the faulty maintemance practices that
contribute to them, are common in developing countries, the
breakdown-magni fying impact of central systems introduces a significant
econamic cost not present in the more primitive, unconnected g1neracors.
Growthi through autogenerators allows a more divisible
investment in electric pover-—often more suitable to the capital
scarcities of developing countries and the uncertainties about how
and where demand will grow. Growch of rural electricircy through
autogeneration can alsc elici: loecal organization and financial
participation in a:way that central-system growth does not.
Unfortunately, the biggest argument against autogemeration is that
it is easier for AID to fipance a big capital project than lots of
little ones. The evaluation Suggests same ways in which this problem
might be overcame, and. how AID might finance autcgeneration in cases

where it is more desirable than central-system supply.
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