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1, Introduction

In recent years, the Latin American countries are bestowing increasing
attention on rural electrification as an instrvment of economic and social
development of agricultural regions, In order to stimulate exchange of.
information and experience in this field, seminars have been organized in
collaboration with the Economic Commission for latin America, The firstione of
this kind was heid in Puenos Afres,Avgentina in 1964, the second in Santiago,
Chile in 1987, the thivd in Mexdico in 1969 and ihe fourth in Belo Horizonte in
1971, &t %the last Conference, the countries agreed to set up.an crganization in
charge, among other things, of collecting and disseminating Jdata on the subject,
which are still scarce, and to arrange for periocdical, seminars.

2, Progress in rural electrification

Table 1, compiled from the available scanty ststistics gives an
idea of the progress of rural electrification achieved in some of the
countries of the region. The table also 11lustrates the lack of uniform
criteria for its measurement, as some countries adopt rural population,
others agricultwral holdings or farms and still cthers rural clusters
of population for axpressing the same,

Also, the definition of rural areas varies from country to ecountry,
while the Comigidén Federal de Electricidad, Mexico defines Y rural zones
as those which have a population up to 10,000 and where economic activities
of the primary type predominate and where investments public ox private
are low, other countries such as Argemtina, Colombia, Chile and Venezeula
censider centres of population with less than 2,000 inhabitants as rural,
The government of Brazil defined 2/ rural electrification as supply of
electrical energy to rural areas having less than 2,500 inhabitants and
lecated outside the urban, suburban and municipal limits, with economic
activities dedicated to agriculture and livestock breeding and where no
other industries with a demand greater than 45 kVA exist,

Y/ Report ‘of the third Latin  American Confarence. on Rural Electrificiation
(Mexicéd City, 21~26 April 1969).

2/ Decree N® 62655 of 3 May 19648, )
STokla 1
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LATIN SMERICAs FROGRESS IN RIAAL ELECIRIFICATION IN SQME COUNTRIES

Table 1

population Rural gopulailon Farue Rwal cantres 3/
Country in thousands In Par ozt Par cent Por oont Remarks
(1570) +aousends soriieteg T K2 elsoe  Total N elee-
¢/ aregemise irifted trifled
Argen‘una. 2!‘ 352 ? 500 5" 000 7 L1 2] ey
Bolivia y 658 3 000 Less than 1 (1) s LT T
Brezil 93 244 43 820 uco 209 1 T,
Chile 9 780 2 790 37 - sue sen Y sua
Colombia 22 160 10 890 36 ¢of 1 282 ooo 27 4 b4o5 28
Costa Ricn 1 798 1 120 coe vep ase 2 500 75
Cuba 8 3 220 58 e ase 4ee .cs
Eouador 6 028 3 610 22 Y ase oo een
El Salvador 2 Ly 2 310 L) “or soe s sas
Guatemala 5 179 3 270 2.3 sss ses sae Y Y
Mexico 50 718 18 630 li's cas sa nee sae
' . ' | Target to be realized by
Miearagua 2 021 1 260 kH ee ase tap sep { 1972 vith works in a8
PéTu 13 586 7 240 10 ) sss sug ces
rugusy 2 88’ “60 ?O 1:‘-‘ Loo Lo Y .ae
Venozuels d/ 9 636 2 813 1N s ans 23 876 8 Pigures for 1966

Source: Pigures ocollected in ECLA from various sourcss,

af Figures rounded to last digit.

b/ Rural oentrss with population less than 2 000,

S

o/ Derived from statistics in the paper “La electrificasisn rural en Colombie = Estede actual y perspsctives futurad’ by Eduarde Barrera Qs {Iv aam),
4/ From "Informesifn Estedfstics de la Industria Exéotrice™ by C.d. Administracidn y Fomente Eldotrico, Yenezusla (1963).
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Because of these differences in apmroach and lack of preclse data,
the percentages mentloned in table 1, may be .taken as indicative of the
order of magnitude. Costa Rica has provided electricity to 75 per cent
of its rural pepulation centres, Colembia to 28 per cent and Venezuela
8 per cent, In regard to the mropcrtion of rural population served with
electricity, Urugusy has covered 70 per cent, Cuba 58 per cent and Mexice
45 per cent, the other countries in the region registering lesser
percentages, Uruguay, Colombia, Argentina and Brazil have electrified
40, 37, 7 and 1 per cent of their agricultural farms respectively. In
comparison; most couniries af Europe have almost completely electrified
their rural regions.,

3. Importance of agriculture

As may be seen from bable 2, in 50 per cent of the countries in
latin America, 50 to 82 per cent of the population live in rural areas
and agriculture accounts only for 18 to 46 per cent of the gross National
Preduct. Tt has been estimated £ for the year 1965, that the avorage
product per man employed in agriculture in Latin America was 70 dollars
only as against 1,750 dollars in the industrial group including cornstruction
and mineas.

Table 3,showa that in 10 eut of the 24 countries listed, exports of
agricultural products censtitutc more than 73 per cenn of their total
exportes. These data reveal that agriculture has a dorinant rcle in the
economy of the countries in the region. It provides the 1ivelihoed for
a considerable ﬁroportion of the inhabitants and earns a major part of
the forelgn exchanges; nsvertheless, the income levels of the farmers
are low compared to the urban workers,

3/  Rafl Prebisch, Change and Yevelopment: Latin America's Great Task
(Washington, Inter-=Anierican Development Bank, 1970), pi 34,

/Table 2




Table 2

TATIN AWMARICA: GHOSS DOMESTIC PRODUCT, RURAL POPULATION AND
INVESTIMENT IN ELEOTRIC PCUIR SHCTOR

Average gross Shares of Annual investe
domgstic pro= agrioulture ment in slece
duot 1365-1969 $n gross Rural ipde powor Total produg
Country {m1idony of domestle popula= seator b/ . _1;10::1 of eleg
dollars at product o of (pereentags of trie energy,
1960 prices) {percent- (poroart- groes domestic 1970
ages) eges) produst) (aum)
Argentina 13 8ot 1545 30.1 0445 22 184
Belivia 796 Tielt [ 1.02 242
Brazil 26 550 1906 5241 1.c8 g/ b6 200
Chile 5 328 1Ce3 2803 0,43 7 551
Colombia & 876 3046 Y5q6 0,87 © -9 000
Costa Rioa 779 2949 &3t 0o %5 1022
Cuba ron 50 3345 o 6 100
Deminican Republio v 2640 66,4 1,15 0 920
Eouador 1 535 51.7 6l.l 0.55 908
El Salvader 968 2552 67,7 0.89 660
Guatemals 1527 2740 4,8 035 651
Guyara ses saw “es e - 320
Bajti Ly Lg.1 8z.3 0a10 130
Bonduras 527 £0,0 71,0 Oo34 325
Jamediea ese eg s sen Y 1 l'|'13
Mexd oo 28 112 1.8 3647 0li0 26 00
Moarspua 626 23,56 607 1,04 560
Papama. {exeluding Cenal
Zone) 768 140 518 0.89 1 Lo8
Peru i cah 15,1 B3e3 Yoi¥ 5 353
Surdnam ves [T ane caa 1 500
Teinldad and Tcbage ey ass P see 1 228
Cruguay 1 850 21,1 16.5 0.87 2 138
Vanezuels 2 019 748 2948 218 2/ 12 794
s/ Thesa percenteges may differ slightly from the flgures in teble 1 becauss thay were cbtained from
differant sourcesa | )
y Estimates,
8/ 19 in 1970«
4/ 0.9 in 1970,

/Table 3



Table 3.
TATYH AMERIOA: TOTAL EXPCRTS AND AGRICULTURAL FRODUTTS
{Average for the period 196U-1968)

Agrioultural
; Total exporis Agrioulfural axports &g &
. oxports percentage

Country {millions of (sd114oms of of total
dollers) dollars) pxporis
Argertins 14 659 15 331 909
Bolivia 1 hoy 65 L6
Brazil 16 éoh 13 198 7945
hile 7 P2 536 6e9
Golombie 5 26k 4 o2 Y7l
Josta Riva 1 354 1112 B2.1
ihube nse ooy e
Domintoan Republio 1523 1 356 8240
Equador 1 %33 1673 93e8
E2 Salvador 1551 1439 73.8
Guatemela 2 010 1 539 793
‘-m sy Y} P
‘Mti [ XX} (223 LT
Hondutas 1 295 1018 78¢5
Jamatoa 2 203 88g Lioe2
Mexico 11 220 6 003 5345
‘Hoaragua 1 Losg 1 216 8545
Paname 826 523 6343
IPara.guay L] cae s
Peru %7 130 3 688 1.7
Surinen Sok 73 241
'rintdad and Tabage 4281 3ty 9e0
Uru@lﬂy “0e Y ore
Tenazuels ‘29 561 345 b
Totel af 113 029 52 517 4645

Siouree: FAD, Trade Yearbook, 1965

uf Bxoluding Ouba, Guysna, Haltl, Parsgusy =nd Uruguay, for want of detos

/In this



In this context, rural electrification has special soclal and economic
significance in the region, By providing the amenities of 1ife in rural
areas such as electric light; radio, television, domestic¢ appliances, ete.,
it can ameliorate the living cond:itio;_xa.of the farm workers and stem the
tide of exodus to urban areas; and at the same tine by supplying energy
for irrigation water pumps, agro-industries, cold storage plante, improved
appliances in agriculture and livestock oporation, ets., offer opportunities
of employment and better preductivity,

But experience shows that the progress in this regard is slow in
many countries owing to ihe magnitude and nature of the problems that
have to be faced, '

he Existing level of electric power development

One of the factora which militates égainst apread of rural eclectrification
is the low level of pownyr development inthe countries of the region.
Table 4 gives, berzides other data, the installed capacity per inhabitant
and per squzie kilometer of the territory for the Iatin American countries
and corresponding figur=z for "mited States of America, Japsn and France,

- The former countries have only a fraction of the capacity per inhabitant
end per square kilometer comparad to the latier highly indusirialized
couriries. These Jigures show uhe enormous leeway to be made up in power
develerment as a whole .im the countries of the region and the vastness

of the areas to be coversd by electrical network,

The pé‘Wer supply industry is capital intensive and the growth in
electrical energy production in latin American countries is generally
twlce as great as that of the gress domestic produst.

/Table A.
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LATIN AMERICA: OUTFUT AND INSTALLED CAPACITY & oF

ELECTRIC PUJER PLANTS, 1970

{Bublic utility and solf.supplying planta)

Instelled

Population Aves Tnstalled sapacity per Instao.:.:ed

Country {thousands (thousands capasity Output inhsbitant sapa g
of . {&n) y per km

of kn®) ar} (Vatts/ {1 fiem?

ighabitants) inhabitant) )
Apgenting o 352 2 777 ‘6 550 22 184 269 2,56
Bolivia 4 &58 1099 268 792 58 Cy2t
Frazil 93 il 8 512 11 150 Ug 200 120 1.3
Chile 9 %80 757 2 143 7 551 249 2483
Colombla 22 160 113 2 300 $ 000 104 2402
Costa Rice 1 %98 51 250 1022 128 he52
Cubs - 8 53y, 115 {1 500) 6 100 20% 148
Deminican Republie 4 28 g 307 920 2 627
Bozador & 008 284 300 Gy 50 1,06
El Salvadop 3 Ly 21 210 660 61 10,00
Gustemle 5 179 109 210 651 L1 1,93
Guyana. 757 215 130 " 320 172 0460
Haltd 5 234 28 4o 130 8 143
Honduras 2 533 112 110 325 3 0,98
Jaigiea 1 0o 11 430 1423 23 39409
Medeo 50 718 1973 ¥ Loo 28 900 b’ %75
Hinaragus 2 021 130 161 560 8o 1,24
Panama 1 kos 76 326 1 ko8 232 4,29
Paraguay 2 g Loy 155 209 & 038
Paru 13 516 1 295 1 686 5 353 124 1.91
Suydpam iy, 163 252 1 500 613 1455
Trinddsd and Tobago 11 5 333 1228 295 66460
Uruguay 2 BG3 187 550 2 136 183 283
Variezuela 10 755 912 2 980 12 794 277 3427
leddn Americs 279 072 20 417 B9 152 263 WMy 1,96
Und ted Statea b/ 201 152 9 363 309 432 1 432 499 1 538 3304
Jeren b/ 101 o8o 870 53 187 261 807 596 W3, 74
Frenot b/ Y49 g20 sh7 31 992 117 925 43 58,148

¢/ Preliminary figures or cetinates.

B/ FPigures for 1568, obiained frcm the statistics of the Unlon of Produsers and Distributors of Hlectrieal

Energys

/The experience



The experience lu moat countries of the world is that, in order to
sustain normal economic growth, annual investments in the electricity
sector should be of ‘the order of é to 9 per cent of the total investments
or 1 to 1.5 per cent of the gross domsstic product. Table 2 gives
approximate corresponding percentages for Latin American countries, which
with few exceptions, register lower figwes, It is obvious that only a
small fraction of the available capitzl may be channelled to rural
electrification. In Mexico, for example, where imtensive effort is
bzing made to elsctrify rural reglons, the investment in rural
electrification aduring the years 1966-1970 was in the range of 9 to
17 per cent of the total in clectricity supply industry, the average for
the years being 13 per cent, & Finance is therefore, the chief obstacle
for widespread electrification of rural areas, _

The low level of power development in the Iatin American courtries
signifies, In addition, except in a few countries', paucity nf transmission
networks and lack of irterconnexion 'between power systems, which in
many cascs operate in izolation, The generation per MW of installed
capacity, which is related to “he integrated use of the elecirical
facilities, was 3,812 kWh (1$70) in Latin America as a whole s 88 agalnst
4,630 Xifa in the United States of America and 4,920 kWh in Japan {1968).
Unless there is a wide networx of transmission and distribution lines,
many ru.r;al areas cannct be brought within the econemic orbit of electricity
supprly. The countries in the region are recently showing greater awareness
of this aspect, and conziderable headway i3 being made in Brazil, Colombia,
Mexico and Veneruela to menticn only the more important ones.

;_,_/ R441 H. Rosade hey, "Electrificacién rural sin coopera.c:Lén de
particularea™, poesented at the fourth Latin American Conference

on Rural Electrification in 197i. !
5/ Statistics of the: Union of Producers and Distributorscof Eleotric
Energy, 1968. -

/5. Economic



5, FBeconomic aspects and institutions

The highly dispersed character of the rural land holdings and
populatinn centres, often far away from electrified areas and networks
- calls for large investments for constructing the necessary power stations,
transmission and distribution lines and substations for supplying them
with electricity. The standards of living of farm workers which in many
cases hardly surpass subeistence levels and their low economic capacity
militate against investment in electric appliances and maximum use of
the available erergy, Land tenure systéms in some places have also had
unfovourabls impact in this regard,

Rural electricity supplies are consequently characterized by low
consumption and low lnad factor of energy use, The direct returtis on
powsr supply investments for these areas are low at least in the first
few yvears of operation, In =ome cases, the returns may not even be
suiTiciernt to ecover the operation and meintenancs charges. On ths
other hand; high tariffs for electrical erergy will deter ensrgy consumption
and defeat the basic objectives of electrification,

The vrivatz electricity supply undertakings with few exseptions,
with their natural ouvtlook on direct returns and profits rarely extended
the suppriy to the less profiteilies rural areas. In most countries of
Latin America, rural eicctrificaticn is now beirg fomented and exesuted
through government suppirt., In fact, the need to bestow attentien on
electrification of the less favoured areas stimulated to some extent the
progressive incrcase in the participation of the State Governments in
the electricity supply industry as a whole, in order to se¥% olf partly
the lcsset in rural supplies by earnlng adequate surpluoses from urban
and industrial consumers, The general pattern of approach has been te
encourage creation of rural electric géomoperativos in promising areas
and thus eliminate the profit motive in the marketing of electrical
energy.

In g=neral,; creation of rural electric cooperatives is sponsored
and assisted by the existing public sector organizations in the electricity
industry such as Empresa Nacional de Electricidad (ENDESA) in Chile,

/Institute Ecuatoriano



Institute Ecuatoriano de Electrificacidn (INECEL) in Ecuader, Empresa
Nacional de Electricidad (ENDE} in Bolivia, Instituto Costarricense de
Electricidad (ICE) in Costa Rica, Empresa Nacional de Iuz y Fuerza (ENALUF)
in Micaragua, etc, The Sixteen co-operatives now operating in Chile
have organiged themselves into a Federacién Nacional de Cooperativas
Eléctricas (FEI\LAGOPEL) for joint action in the matter, Recently, the
Government of Chile has set up a "Comisién de Electrificacién Rural"
charged with the task of reasseesing the progress and outlining a national
policy, o -

In Brazil, Rlectrificagfo Rural de Miras Gerais (ERMIG) was set up
as a subaldiary of Centrais Eletricas de Minas Gerais (CEMIZ) to be in
exclusive charge of attendlng to rural electrification in this state
and to the creation of electric co-operatives. In the other states of
Brazil, state organizations in charge cf the eleciricily supnly industiry
also attend to the electitdification of rural arcas and creaiion of
co~operatives,

In Peru, Divisidnu de Elsctrificacidn Rural (DEIRJ) was sstablished
under the Direccidn de Electricidad and wgs entrusted with the
responsibility of preparing naticnal plans of rural electrification,
their excoution and promoting the formaticn of co-operatives with the
collzboration ¢f Instituto Nasionzl de Cooperativas., Also; Servicica
Eléctricos Nacicrales (3ZN) is in charge of constructing, operatirg
and mainteining the power plants and distribution lines in many rural
areas, Recently, the setting up of a single organization "EIECTROPERUY
and changes in the jnstitutional structure are under consideration uf
the Governmente

In Bolivia, besides ENIE, the Instituto Nacional de Electrificacidn
Rural (INER) working under the Ministerio de Energia e Hidrocarburne is
directly concerned with the task of rural electrification. In the
Department of Stata Cruz, the Cooperativa Rural Eléctrica (CHE) attends’
net only to the supply of electricity to the town of Santa Cruz but also
to other rural centres in its vieinity and to other zones,

/In Mexico,
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In Mexieo, "Juntas Estatales de Electrificacién" in which the
Comisidn Federal de Electricidad (CFE), the State Governments and consumers
participate, have been set up, one for each state, and attend to the
programes of rurai electrification oand organization of co-operatives,
Fifty per cent of the investment is met by CFE and the balance jointly
by the State Government and consumers,

In Colombia varicus regional public sector electricity undertakings
were premoting electrificatien of rural zones partly with the finaneial
asslstance of Federacién de Cafeteros. Recently, the Institute Colombiano
de Energfa Eléctrica (ICEL), besides its other tasks of preparing,
co~ordinating and financing national plans for power development; has
been given charze of administering the "Fondo Nacional Financiero de
Electrificacidén Rural® and providing technical assistance to rural plans,

In Argentina, 721 elccirical co-operatives ineluiing 55 in. cvurse
of formation by the end of 1969, are attending to rural ex:ensions in

“addition to supplying electricity to many urban centres. They have

Joined togdther to form the "Federacidn Argentina de Cooperativas de
Electricidad Itda.". In addiiion, a few "consorcios" exist whereby

the prospectiﬁe consumers group together, prepare a project and execute

the same either with their c¢wm fynds or loans from goverrment organizations,
New consumers who desire to be connected pay a fixed amount depending

on the distance from the supply line and probable coasuaption.

Subsequently, the maintenance and operatlon of the supply may be transferred
to & co-operative. By this procedure, individual rural farms desiring
electrical energy may obtain comnexdons without waiting for the

formatien of a co-operative,

In Venezusla, the first three rural co-operatives were set up in
1965, two in the Western region and one in the Easter part with the
support of C.A. de Administracién y Fomento Eléctrico (CADAFE) and
Instituto Estatal Financiero para el Desarrollo Cemunal (FUNDACOMUN),

More are being organized,

/60 Aeg;_oach
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+ Aoproach to rural elsesctrification

In general. terms, the firé‘t rural areas to be served with electricity
are those which encircle urban centers to a radious of 30 to 50 km such as
the belts around Buenes Aires and Cordoba in Argentina,

Many of the hydro-electric sites are located far away from urban
centerse While harnessing these sites, the rural areas in the vicinity
get benefited, The construction of the Pilmaiquén Hydrostatica in Chile
in 1944 was follmwed immediately with the setting up of the first
NCooperativa Rural Eléchrica Osorno" in its neighbou‘hoodc '

In same covmtri cs such ag Feru, Ecuador, Panama, Uragney, etce, in
order to gerve ruval areas, small diesel power stations have heen
installed in isclated places and in sane cases operate for a few hours in
the evenings. WUWhile the electiical energy available frum these is
usually of high cost or has to be subsidized in some manner, such nursery
schemes are useful in fomiliarizing the rural irhabitants with the several
potential benefits of eiectricity and initiating them in the technology of
its use. Bﬁt, by and large, this method of bringing elestrical energy to
rura. consimers cannot be adopied extensively, because of its relatively
high specific cepital and operation éosts,

Msst of the countries in the region have scught to stimulate rural
electrification Y7 extending the network of trensmission and cistribution
lines so thai ths rura) -eneficiaries are not loaded with the relafively
high capital expenditure on generating capacity. BEven in such cases g, the
areas to be served with alect.rlci’c.y are selected with due care to minimize
the costs amd merdimize the benefitso The principal criteria for
selection of the rural areas for supply of electricity have bLeemn:

{(a) Availability of adecvate generating capacity for the
pfoje'cted' extensions;

(b) The density of agricultural holdings and population in the
area ghould be sufficiently high to achieve a dencity of
demand of 10 to 12 kVA per km of rural line in order to make
the extension economically viable.

/{c) There
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(¢} 'There must be reascnable prospeets of increasing the rural

' incomes and agricultural production in the area by co—ordinated
and concentrated application of various measures. Among these,
mention may be made of irrigation facilities, supply of good
seeds and fertilizers, opening up of ccmmunications and
marketing facilities, promotion of literacy, introduction of
seientific agricultural practices, expansion of rural credit,
encouragement of small scale and cottage industries, etc.

(d) Prospective consumers must evince interest in the project for
electrification, have a tradition and ewperience in co-vperation
and defray part of the capital expenditure on the scheme.

Electricity is but one among the many inputs necessary to
raise the agricultural production and econamic well-~being of a region.
The sgrarian reforms being introduced in some countries have also had a
favourable impact in this regaird.

As electricity undertakings have only a specific and limited role,
in some countries specisl institutions have been created to promote and
accelerate the economic and social development of rursl inhabitantsze
For example, Brazil has set up Instituto Nacional de Colonizacidn y
Reforma Agraria (INCRA)s Its activities embrace colonization, promotion
of so-operatives vural sxtensicn work and development. The Institute
finarces and implenents national plama for rural electrification in
collsboration with Grupo Ejecutive de Electrificacion Rural (QEER),
through the local electiricity supply undertakings.

In Argentina Instituto Nacional de Tecnologlia Agropecuaria (INTA)
has been helping for all--round development of rural regions.

Very often, organizations of this type are faced with difficulties
arising out of lack of co<ordination among the different sectoral activities
of the govermment.,

The experience in Latin America underlines the necessity to fulfil
the following conditions for realizing the economic and social goals:

(1) T» have a global plan or strategy of economic development for

the country and outline clearly the regional targets and
measures to achieve the samej;

/(13) Go-ordinate
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(i1} Co-ordinate ard intensify the diverse sectoral activities for
specified regions eliminating cenflicts and introduce the
technology of electricity to. secure optimum results and effective
progresse

7» MNational plans and investments

Rural electrification is being implemented in stages and integrated
with the ever-all plans for electric power and national or regional
economic development as is the case in Argentina, Bragil and Chiles

A three-year naticnal plan of rural electrification (1969-1571) is
under way in Argeniins &/ with an estimated invesimen!t equivalent to
4545 million dollars of which 15 million wes financed by the Banco
Interamericano de Desarrollo (BID); the Banco de la Nacion Argentina
and Direccidn Nacicnal de Energla y Combustibles provided
Te5 million dollars each and the balance by the consumerss

INCBA in Breszil v is patronizing a L~year (1971-1974) programme
for the country as a wanle, involving sn outlay of 63.5 millicn dollars
equivalent of which 30.3 million was met by IDB 19 miZlion by INCRA
" and the balance by the electricily undertakings and coscperstives,

Tn Chile, the Corporacidn de Famento de la Produccidn (CORFO)
obtained & a 3.2 1pillfen dollar loan from Agency for Internationsl
Develcpnent (AID}, to whish was aggregated nationsl contributicn of
3,6 million dollars equivalent and completed a five year (1966-.1970)
programme of rural electrification in the country. A similar nation-wide
plan is underway Ior the years 1970-1973 invelving a capital expenditure
of 5.0 million dollars cquiveient of which 2.54 million dellars are met
by & loan Irom IDB,

Moxico has investod 46.5 million dollars equivalent during 1957-1964
and 120.} million dollars equivalent for the years 1965~1970 in
electrification of rursl areas.

&/ Loc. cit., ref. 1/, amnex 2,

7/  Instituto Nacional de Desenvolvimento Agrario, Estudio de ¥ialidade
- de Electrific.gio Rural, submitied to the Ianter—American Development
Bank in July 1968, p. 2 (revised figures), :

8/  Annual report 1969-1970, CEE (Mexico).

/Honduras and
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Honduras and Venezuela have launched rural electrification plans on
a national scalé, the former a ten year programme and the latter for
1970-1974 involving investments of the order of 11.2 and 64.6 million
dollars respectively. Costa Rica has been granted a loan of
3.8 million dollars by IDB for electrification of the Provinces of
Guanacaste and Limfa. Colembia is preparing a programme for.
8.1 million dollara (ICEL-IDZ).

Bs Social benefits

Reference wag meda to the socisl benefits provided by electric light,
radio, television and domestic appliénces in rural surround’ngss

In Colembia;, Bolivia, Ecvador and in some other countries, a concerted
programme of mass education is being attempted by means of radis and in
some cases by television. Night classes are being held using electric
11lumination. The potential benefits of this campaing to rzise rural
literacy can hardly be exaggerated. The educated famm worker is likely
to adapt nimself more rapidly to the new technigues in agriculture and
use of labocur-saving srpilances to increase produstiviiy.

It ie known that mechanization in some activities in agriculture such
as use of tractors leads to unemployment in the famu. In the context of the
high percentage of population 1'ving in rural areas in latin Amerizs with
low inccomes znd underenyioyment. the question may well arise as to what
extent mechanization coirid be introduced without detriment tc¢ the employment
potential in these regions. The introduction of electrical energy, is
however, generally benelicial. Productivity is increased by installation
of incubaters, famm workshop, lighting, refrigeration, electric pumps for
irrigation, hay driers, ventilaiion in poultry farms, etcs, which do not
reduce opportunities for empluyment. On the other hand, the availability
of electricity may offer increased scope for profitable employment in
gmall scale and cottage industries.

/9+ Finance




9« Finance and subsidies

The main sources of funds for rural electrification prujects in
Latina America have beer.: _
~ Credit or budget allotment of State, Provincial or Federal
Governmenta; | '
~ Loans from international organizations such as the International
Bank for Reconstruction and Development (IBRD), IDB, etc.:
- Leans from foreign countries;
~ Surplus fands arising from the operation of electricity
undertalings such as profits, depreciztion reserves, cica;
- Contributions by consuiers;
=~ Rural develupment or Electrification funds created by legislation;
~ Benks established for rural or agricultural credit and
development, |
The terms of the loans granted by intematicnal banks vary with the
prevalling conditions in the money market., The IUB loan te Brazil had an
interest o7 6 per cent and cal'ed for revaluation of unpaid balances by
6 per ceni sunuaily, a redeption period of 17 years with three years of
grace. For Argentina, interest charged was 4 per cent annual,; with
amortization in 26.5 yearse Thase resources together with national funds
are then distributzd to the zgeicies executing the rural electrificstion
prograzmes at slightly lgher rates of interest. Many Latin American
countries suffer fram inflaticn and grant of loans without adjustment for
the yearly devaluation of currency is in fact an indirect subsidy to the
programmes
The 178 loen to Ccsta Rica had an amortization period of 30 years
including 4 years of grace and carried 3 1/4 per interest plus commissionse
The 5.5 million ¢ollars lozn to Honduras granted by the International
Development Association (IDA) was for a 20 year period including
4 years of grace and carried interest of 3/4L per cent per amnum. The
BEmpresa Nacional de Energia Eléctrica (ENEE) which is the executing
agency,'will pay an interest of 7 per cent to the government. The
difference 6 1/L per cemt will be credited to the "Fondo de Electrificacién
Rural”™ and utilized for electrification of rural arease
/Colembia has



Colambia has also created a "Fondo Financiere Nacicnal de
Electrificacién Rural®™ which will finance partly the programme of
rural electrification.

The Agency for International Development (AID) of the United States
of America has been assisting financially many of the Latin American
countries with a view to stimulating electrification of the less
favwoured regions. During the last 10 years the loans granted were as
below:gf

3.3.million doliars to Colombia (1965); 3.3 millicn dollars to
Costa Rica (1965): 3.3 nillicn dollars to Chile (1.965); 1.6 miilion
dollars to Perll {1966); L.2 million dollars to Ecuador {3.55 million
in 1970); 10.2 miliion dollars to MNicaragua (1568).

These loans carxy 0.75 to 2.5 per cent interest with long
redemriion periods, in some cases 40 years., The loans genevaily envisage
participation of countries! funds for implementation of the projects,

Various institutions exist in the different countries for rendering
financial assistance by way of loans to rural electrificaticn projecis:

Argentina ~ Direscién Racional de Energia y Cunbustibies,

Banco de la Nacion Argentina and Banco de la Provincia
de Puenos Adres;

Brazil ~ Banzo Nacicral de Crédito Cooperativo, Consejo Estatal

de Ayva y Encrgla Eléctrica; diverse organizations in

the federating states;

Chile ~ ENDESA, CORFO and Banco del Estade;
Colambia — ICEL, Federacifén de Cafeteros;
Mexico ~ CFE and State goverrments;

Uruguay  — Usinas Eléctricas y Teléfenos del Estado (UIE).
The rural electrification projects are thus subsidized indirectly to some
extent by granting loans at low rates of interest and long amortization
periodss In some countries, importation of equipment for rural
electrification is exempt from import duties.

9/ Agency for International Development (US AID) - Operations Heport
data of June 30, 1970, Washington D.C.
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10. Tariffs

Electricity tariffs are controlled ir most of the countries by
appropriate government institutions. Existing regulations regarding
framing of tariffs are in general applicable te both urban and rural
supplies of electricsl energy.

In February 1970, however;, the Venezuelan govermment authorized the
CADAFE 4o adopt "Tarifa Residencial Social" for consumers of 15 kiih or less
per month, with sale price of about 4ol cents of U.S. dollar per kih. For
general residential consumption in excess of 15 lWwh per month, fcur types
of bleck tariffs =pplicable o different regions were authorized, the
average rate per kwh varying from 8.5 to 4.5 cenis depending on the
consumption. '

In sane countries special rates are offersd for water pumping for
irrigation. In Brazil, this concession is applicable to areas subject to
long droughts. Promotional rates have been adopted in a few regiomns to
augnent energy use in off-peak hours and thus improve load factor. In
order to siimulate rural consumption, the rural conswmers in Brazil are
exempt fromr payment of certain taxes such as Enprestanc Campulsaric and are
glso given a discount of 20 per cent on the bill, conceded by art. 18 of
Decres N°© 62724 of Mar 17, 1648,

In order to illvcirabe the wide range of costs that prevail in
different arcas, sume typical fipgures in cents of U.S. dollar per kih for
sale of electricsl emergy are given below (1970):

Costa Rica, 2.02; Honduras, 3.51; El Salvador, 2.8, and
Nicaragua, 2+25. .

In E+wador, corresponding figures for Santo Demingn de los Colorados
and Daule were 3.93 and 4.61 (1968) respectively.

1l. Evaluation of projects

e ‘Scme countries such as Brazil, calculate the benefit—cost ratioms
taking into account, the direct as alsc the indirect benefits resulting from
their implementation. Very often, the major indirect benefit, susceptible
of evaluation is the increase in agricultural output as a result of pumping

underground water for irrigation.
/Irrigation loads
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Irrigation loads in parts of latin America are contributing to spread
of electricity in rural regions. For example, 20 per cent of the 6,000 wells
in the province of Mendoza in Argentina had been electrified before 1964,
augmenting thereby the production of its several vineyards and resultlng in
a loading of about 80 kW per km of high tension 11ne,l9/

In the middle S%o Francisco region in Brazil, the Companhia de
Electricidades de Pernambuco had a load of 1,760 HP of which 172 pumps
accounted for 92 per cent of the load - 14.7 kVA/km of low tension line.ll/
In the north and central plateaus of Mexico, large areas are being irrigated

with ground water using electric energy for pumping.

12, Technical aspects

Approach to rural electrification from the stand poirt of organization,
planning, financial, fiscal and tariff policies was ocutlined in the above
paragraphs, Considerable attention is also being devoted to reduce the capital
and operation expenditures of these projects,

Production of electrical energy from hydroelectric schemes, use of
single phase high tensien supply in preference to threc-phase wherever demards
may be met by this procedure, use of lower factors of safety in the design
of overhead lin=s with lower clearances to ground in rural areas, use of
steel or aluminum coniuctors in place of copper amd use of treated wood poles
wherever fsasible are some of ihe many measures being adopted to reduce costs.

Stardardization of electrical equipment, and designs, the lecal
menufacture of roinforced concrete, spun or prestressed concrete poles are
also being adopted in some cquntries.

13, ILoad promotion

This is another approach for meking rural extensions financially
viable by encouraging intensive and wideépread use of electricily by sonsumers,
Demonstration farms for introducing scientific agriculture practices and use
of modern equipment and demonstration of mechanical devices for small scale
industries have been organized in soms countries.

10/ la Rlectrificacidn rural y su utilizacidn en el riego con aguas
subterrdneas en la provincia de Mendoza - first Iatin American
Conference on Rural Electrification (16-22 November 1964 ),

11/  Genildo Munes de Souza, Un programa ama _integrado no Medio Sac_Francisco
{fourth Seminar on Rural Electrification in Latin America),
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Some undertakinga offer demestic wiring and appliances on hire-
purchase basis as in the case of "Paquete CFE" Mexico,

Cnce electricity is introduced to rural areas, experience in many
regions shows that not only the number of consumers increase year to
Year, but also the consumption per consumer rises. As an example, the
first co~operative established in Chile in 1945 had 65 members with an
average consumpiion per consumer of 5,430 kih per year; in 1566, it had
847 members and consumption of 10,500 KWh each.%/

32/ ~Cus. - ...ons of the President of the Empresa Nacional de
Electricidad, S.4., {ENDESA) at the opening meeting of the
second Iatin American Conference on Rural Electrification,



