
UNITED NATIONS 

ECONOMIC 
AND 
SOCIAL COUNCIL 

LIMITED 
E/CN«12/L.5S 
17 August 1971 
ENGLISH 
ORIGINAL: SPANISH 

*iiMi»HiiM«!i«iii<imiHmttiit<ii<mtHmiiiiriiiiitMHtttitHtm 
ECONOMIC COMMISSION FOR IATIN AMERICA 

RURAL ELECTRIFICATION - EXPERIENCE I N LATIN AMERICA 

71-8-2113 



- I i i -

TABIE OF CONTENTS 

fäs® 

1 , I n t r o d u c t i o n 1 

2» Progress i n r u r a l e l e c t r i f i c a t i o n 1 

3» Importance o f a g r i c u l t u r e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

4. E x i s t i n g l e v e l o f e l e c t r i c power development 6 
5« Economic aspects and i n s t i t u t i o n s . . . . . . . . . . . . . . . . . . . . . . . 9 

6 . Approach t o r u r a l e l e c t r i f i c a t i o n 12 

7 . N a t i o n a l plex.s and investments 14 

8 . S o c i a l b e n e f i t s 15 

9 . Finance and subs id ies , . * . . * . . . . . . . . . . 16 

10. T a r i f f s - 18 

11. E v a l u a t i o n o f p r o j e c t s 18 

12. Techn i ca l aspects 19 

13. Load promot ion « « 19 

/!• Introduction 



1 . I n t r o d u c t i o n 

I n recen t y e a r s , t h e L a t i n American c o u n t r i e s a re bestowing i n c r e a s i n g 

a t t e n t i o n on r u r a l e l e c t r i f i c a t i o n as an ins t rument o f economic and s o c i a l 

development o f a g r i c u l t u r a l r e g i o n s . I n o r d e r t o s t i m u l a t e exchange o f . 

i n f o r m a t i o n and exper ience i n t h i s f i e l d , seminars have been organized i n 

c o l l a b o r a t i o n w i t h t h e Economic Commission f o r L a t i n America. The f i r s t <-one o f 

t h i s k i n d was he ld i n Buenos A i r e s , A r g e n t i a a i n 19ói-„ the second i n San t iago , 

C h i l e i n 1967$ the th i rd , i n Mexico i n 1969 and the f o u r t h i n Balo Hor izonte i n 

1971o At t he l a s t Conference, the coun t r i es agreed t o se t up-an o r g a n i z a t i o n i n 

charge, among o t h e r t h i n g s , o f c o l l e c t i n g and d i s s e m i n a t i n g da ta on the s u b j e c t , 

wh ich are s t i l l scarce^ and t o arrange f o r p e r i o d i c a l seminars. 

2 . Progress i n r u r a l e l e c t r i f i c a t i o n 

Table 1 , compi led f r om t h e a v a i l a b l e scan ty s t a t i s t i c s g i ves an 

idea o f t he progress o f r u r a l e l e c t r i f i c a t i o n achieved i n some o f the 

c o u n t r i e s o f t h e r e g i o n . The t a b l e a lso i l l u s t r a t e s t h e l a c k o f u n i f o r m 

c r i t e r i a f o r i t s measurement, as some c o u n t r i e s adopt r u r a l p o p u l a t i o n , 

o the rs a g r i c u l t u r a l ho ld ings o r farms and 3 t i l l e the rs r u r a l c l u s t e r s 

o f p o p u l a t i o n f o r express ing t he same. 

A l s o , the d e f i n i t i o n o f r u r a l areas v a r i e s f r om coun t ry t o c o u n t r y , 
1/ 

w h i l e t he Comisión Federa l de E l e c t r i c i d a d , Mexico de f i nes ~ r u r a l zones 

as those which have a p o p u l a t i o n up t o 10,000 and where economic a c t i v i t i e s 

o f t h e pr imary t ype predominate and where investments p u b l i c o r p r i v a t e 

are l ow , o t h e r c o u n t r i e s such as A rgen t i na , Colombia, Ch i l e and Venezeula 

ccns ide r cen t res o f p o p u l a t i o n w i t h less t h a n 2,000 i n h a b i t a n t s as r u r a l » 

The government o f B r a z i l d e f i n e d ^ r u r a l e l e c t r i f i c a t i o n as supp ly o f 

e l e c t r i c a l energy t o raral areas having l ess t han 2,500 i n h a b i t a n t s and 

l o c a t e d ou t s i de t he u rban , suburban and m u n i c i p a l l i m i t s , w i t h economic 

a c t i v i t i e s ded ica ted t o a g r i c u l t u r e and l i v e s t o c k b reed ing and where no 

o t h e r i n d u s t r i e s w i t h a demand g r e a t e r t han 45 kVA e x i s t . 

1 / Report o f t h e t h i r d L a t i n / American Conference on R u r a l E l e c t r i f i c a t i o n 
(Mexico C i t y * 21-26 A p r i l 1969) . 1 

2 / Decree N° 62655 o f 3 May 1963. . 
/7V'b."],<? x 



Table 1 

LATIN ¿NERICAI ».CfÌRESS IN RTO.1L ELECTRIFICATION IN SOME GOUIfmiSS 

Population Rural population Farms Rural centres b/ 

Country in thousands In 
Per cent 

slectriiled 

Par cent Par oajit Remarks 
(1570) thousands 

a/ 

Per cent 
slectriiled 

Total »2 el 63-
trif isd 

Total eleo-
tarifiad 

Argentina 24 352 ? 500 500 000 7 

Bolivia 4 658 3 000 Less than 1 • • • . . . 

Brazil 53 22*4 hd 820 i;cO 000 1 « «0 
/ 

Chilo 9 780 2 790 37 • • • • • * . . . 

Colombia 22 150 10 S90 36 y 1 i.0o ooo 4 »105 28 

Costa Rioa 1798 1 120 eoe • • • 2 500 75 

Cuba 8 341 3 220 58 • , . • • • . . . . • • 
Kouadcr 6 028 3 610 22 • •. • •• . . . . . . 

SI Salvador 3 Mil 2 310 14 • 0 • . . . . . . 

Guatemala 5 17? 3 270 2.3 . . . . . . ... 
Mexico 50 718 18 630 • •. ... . . . •t 
Nicaragua 2 021 1 260 31 . . . . . . s 

Target to be realized bjr 
1972 with works in progress 

Peru 13. 586 7 240 10 . . . • »t . . . . 

Uruguay 2 869 46o 70 i;v -wo 40 . . . 

Venezuela d/ 9 ¿86 2 813 31 ,,, ... 23 876 8 Figures for 1968 

Source; Figures collected in ECLA from various sources. 
y Figures rounded to last digit, 
b/ Rural oentres with population less than 2 000, 
c/ Derived from statistics In the paper "La eleotrlfioaciin rural en Colombia - Estado aotual y perspeotlvas futurarf' by Sduardo Barrora 0» (17 CLSl). 
i f Prom "Informaoifo Estadistloa de l a Industria Elfiotrioa" by C.A. Administraoiin y Fomento El^otrico, Venezuela (1?69). 

L 



Because Of these differences in approach and lack of precise data, 
the percentages mentioned i n t a b l e 1 , may be . taken as i n d i c a t i v e o f the 

order o f magnitude. Costa Rica has provided e l e c t r i c i t y t o 75 per cent 

o f i t s r u r a l popu la t i on cen t res , Colombia t o 28 per cent and Venezuela 

8 per c e n t . I n regard t o the p ropo r t i on o f r u r a l popu la t i on served w i t h 

e l e c t r i c i t y , Urugusy has covered 70 per cen t , Cuba 58 per cent and Mexico 

45 per c e n t , t he o the r c o u n t r i e s i n the reg ion r e g i s t e r i n g l e s s e r 

percentages. Uruguay, Colombia, Argent ina and B r a z i l have e l e c t r i f i e d 

40 j 37j 7 and 1 per cent o f t h e i r a g r i c u l t u r a l farms r e s p e c t i v e l y . I n 

comparison, most coun t r i es ^ f Europe have almost comple te ly e l e c t r i f i e d 

t h e i r r u r a l r e g i o n s . 

3 . Importance o f a g r i c u l t u r e 

As may be seen f rom t a b l e 2 , i n 50 per cent o f t he coun t r i es i n 

L a t i n America, 50 t o 82 per cent o f t he popu la t i on l i v e i n r u r a l areas 

and a g r i c u l t u r e accounts on l y f o r 18 t o 46 per cent o f the gross Na t i ona l 

Product» I t has been est imated ^ f o r t h e year 1965, t h a t t he average 

product per man employed i n a g r i c u l t u r e i n L a t i n America was 470 d o l l a r s 

on ly as aga ins t l . ,750 d o l l a r ® i n the i n d u s t r i a l group i n c l u d i n g c o n s t r u c t i o n 

and mines. 

Table 3,shows t h a t i n 10 c u t o f the 24 coun t r i es l i s t e d , expor ts o f 

a g r i c u l t u r a l products c o n s t i t u t e more t han 73 per cent o f t h e i r t o t a l 

experts«. These data r e v e a l t h a t a g r i c u l t u r e has a dominant r e l e i n t he 

econony o f t he c o u n t r i e s i n the reg ion . I t p rov ides the l i v e l i h o o d f o r 

a cons iderab le p r o p o r t i o n o f the i n h a b i t a n t s and earns a major p a r t o f 

t he f o r e i g n exchaTige; never the less , the income l e v e l s o f the farmers 

are low compared t o t he urban workers . 

Raúl Preb isch, Change and Development t L a t i n America'3 Great Task 
(Washington, I n t e r - A a e r i c a n Development Bank, 1970) , p¿ 34. 

/Table 2 



Table 2 
LATIN AMERICA: GROSS DOMESTIC PRODUCT, RURAL POPULATION At® 

INVESTMENT IN ELECTRIC PCOTl SECT® 

Country 

Average gross 
d o m e s t i c p r o -
duct 1565-1569 
(millions of 

dollars at 
I560 prioes) 

Share of 
agrioulture 
in gross 
domestio 
product 

(percent-
ages) 

Rural 
popula-
tion a/ 

(percent-
ages) 

Annual invest-
ment in elec-

t?io pcwck* 
seotor b/ 

(percentage of 
gross domestio 

product) 

Total produo 
tlon of eleo, 
trie energy, 

1970 
(OJh) 

Argentina 19 8o4 15-5 30 . I 0.45 22 184 
Bolivia 7?<5 ?4.4 64.5 1,02 7?2 
Brazil 26 560 19*8 52ol 1,08 e / 46 200 

Chile 5 328 1 0 . 3 2 8 . 9 0,£8 7 551 
Colombia 6 876 30.6 45.6 0,87 9 000 
Costa Rica 773 23»? 63.4 0.95 1 022 
Cuba »»» ••0O 39,8 ... 6 100 
Domlnioan Republic 775 2 6 . 0 66.4 ' è 

r-l 0 920 
Ecuador 1 535 31«7 6 1 . 1 Oa55 905 
El Salvador 968 2 5 . 2 67o 7 0 . 8 9 660 
Guatemala 1 527 2 7 . 0 64,8 0 , 3 5 651 
Guyana • • • ».» « < « 320 
Haiti 434 46*1 82.4 OolO 130 
Honduras 527 40»0 71.0 0.34 325 
Jamaica »», «,* I 413 
Mexico 28 112 8 36.7 o,4o 28 900 
Nicaragua 626 2516 6 0 , 7 1,04 560 
Panama (excluding Canal 

Zone) 763 21,0 5 l « 8 0 . 8 9 1 4o8 
Peru 4 60* l5a l 53.3 1.17 5 353 
Surinam • • • « « • 1 500 

Trinidad and fcbago 1 228 
Uruguay 1 850 2 l o l 1 6 . 5 0.87 2 138 
Venezuela 7 019 7« 8 2 9 , 8 1,18 d / 12 

a/ These percentages may differ slightly from the figures in table 1 because they were obtained from 
different sources» 

b/ Estimates* 

0/ 1,9 in 1970. 
A/ 0.9 In I970. 
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5 -

Table 3 

LATHI AMERICA» TOTAL EXPORTS Aï© AHUOULTÜRAL HtOBUCÏS 

(Average for the period 1964-1968) 

/ 

Country 
Total exports 
(millions of 

dol lars) 

Agricultural 
exports 

(millions of 
dol lars) 

Agricultural 
exports as a 
percentage 

of t o t a l 
exports 

Argentina 14 659 13 33I 90.9 
Bolivia 1 407 65 4.6 
Brazil 16 604 13 198 79.5 
Chile 7 7̂ 2 536 6.9 
Colombia 5 264 4 072 77*4 
Sosta Rica 1 354 1 112 82.1 
Tuba a* • ... 
Dondnloan Reputilo 1 523 1 356 89.0 
Ecuador 1733 1 673 93.8 
El Salvador 1 ?5l 1 43? 73.8 
Guatemala 2 010 1539 79.3 
iJuyana • «0 • • • 

Saiti • •a ... «U 
Honduras 1 236 1 018 78.5 
Jamaica 2 209 889 40.2 
Mexico 11 220 6 003 53.5 
iïioaragua 1 405 1 216 86.5 
Panama 826 523 63.3 
! Paraguay « « • 

Peru 7 IS" 3 688 51.7 
! Surinam 8o4 73 9.1 
Trinidad and Tobago 4 281 387 9.0 
'Iruguay « • • • «» • • * 

Venezuela 29 561 345 1.2 

Total a / 113 02? ?2 SI? 

»puree» FAO, Trade Yearbook, 1569» 

<>/ Eftoludlng Cuba, Guyana, Hait i , Paraguay and Uruguay, for want of data« 

/In this 



Ih th i s context, r u r a l e l e c t r i f i c a t i o n has special s o c i a l and economic 

s ignif icance i n the region« By providing the amenities of l i f e i n rura l 

areas such as e l e c t r i c l i g h t , radio, te lev is ion , domestic appliances, e t c . , 

i t can ameliorate the l i v i n g conditions of the farm workers and stem the 

t ide of exodus to urban areas j and at the same time by supplying energy 

f o r i r r i g a t i o n water pumps, agro-industries, cold storage plants, improved 

appliances i n agriculture and l ivestock operation, et«•> o f f e r opportunities 

of employment and better product iv i ty . 

But experience shows that the progress i n t h i s regard i s slow i n 

many countries oving to the magnitude and nature of the problems that 

have to be faced. 

4 . E x i s t i n g l e v e l o f e l e c t r i c power development 

One o f t h e f a c t o r y w h i c h m i l i t a t e s a g a i n s t spread o f r u r a l e l e c t r i f i c a t i o n 

i s t h e l o w l e v e l o f poorer development i n t h e c o u n t r i e s o f t h e r e g i o n . 

Tab le 4 g i v e s , bes ides o t h e r dataP t h e i n s t a l l e d c a p a c i t y per i n h a b i t a n t 

and per square k i l o m e t e r o f t h e t e r r i t o r y f o r t h e l a t i n American c o u n t r i e s 

and c o r r e s p o n d i n g f i g u r e s f o r U n i t e d S t a t e s o f America,, Japan and France, 

The f o r m e r c o u n t r i e s have o n l y a f r a c t i o n o f t h e c a p a c i t y per i n h a b i t a n t 

and per square k i l o m e t e r compared t o t h e l a t t e r h i g h l y i n d u s t r i a l i z e d 

c o u n t r i e s . These f i g u r e s show the enormous lea-ray t o be made up i n power 

development as a whole i n t h e c o u n t r i e s o f t h e r e g i o n and t h e vastne33 

o f t h e areas t o be covered by e l e c t r i c a l n e t w o r k . 

The i&wer supply industry i s c a p i t a l intensive and the growth i n 

e l e c t r i c a l energy production i n l a t i n American countries i s generally 

twice as great as that of the gross domestic product. 

/Table 3048 



Toblo k 

LATM AMJRICAS OORM AND INSTALLED CAPACITY ^ 

ELECTRIC par® PLANTS, 1J70 

(Publlo utility and »olfwsupplying plant,g) 

Country 

Population 
(thousands 

o f (thousands 
inhabitants) o f 1011 ) 

Area Installed 
capacity 

(M) 
Output 
(®?h) 

Installed 
capacity per 
inhabitant 

(Watts/ 
inhabitant) 

Installed 
oapaoitv 
per km 
(KB/km2) 

Argentina 24 352 2 777 6 550 22 184 269 2,36 
Bolivia 4 658 1 099 268 792 58 0,24 
Brazil 93 ?.V4 8 512 11 190 46 200 120 1.31 
Chile 9 780 757 2 143 7 551 219 2.83 
Colombia 22 160 1 139 2 300 9 000 104 2,02 
Costa Rica V3

 CO 51 230 1 022 128 4.51 
Cuba 8 115 (1 700) 6 100 20k- 1,48 
Dominican Republic 4 248 49 307 920 71 6,27 
Ecuador 6 c.?8 284 300 905 50 1,06 
SI Salvador 3 44l 21 210 660 61 10,00 
Guatemala 5 i?? 109 210 651 41 1*93 
Gujpana 757 215 130 " 320 172 0,60 
Haiti 5 2:2? 28 40 130 8 1.43 
Holguras 2 533 112 110 325 43 0.98 
Ja] salea 1 04o 11 430 1 413 234 39*09 
Hecdeo SO 718 1 973 7 4oo 28 900 146 3.75 
Hliiaragua 2 021 130 161 560 80 1,24 
Panana 1 4o6 76 326 1 4o8 232 4,29 
Paraguay 2 41.9 4o7 155 209 64 0,38 
Pej-u 13 536 3. 235 1 686 5 353 ^ 124 1.31 
Surinam 4.U 163 252 1 500 613 1.55 
Trinidad and Tobago 1 129 5 333 1 228 295 66,60 
Uruguay 2 8Ö9 187 530 2 I38 183 2.83 
Venezuela 10 755 912 2 980 12 791* 277 3.27 
Latin America 279 072 20 4l7 152 263 M . 1.96 

Ite,ted Statea b / 201 152 9 363 309 432 1 432 999 1 538 
Jejtn b / 101 080 37 0 53 187 261 807 526 143.74 
Frenoó b¿ 49 920 547 31 992 117 925 64l 58.48 

e/ Preliminary figures oar estimates* 

fc/ figures for 1$£8, obtained frco the statistics of the Onion of Produoers and Distributors of Electrical 
Energy« 

/The exper ience 



- 8 

The experience iri most 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 6 to 9 per cent of the total investments 
or 1 to 1,5 per cent of the gross domestic product. Table 2 gives 
approximate corresponding percentages for Latin American countries, which 
with few exceptions, register lower figures. It is obvious that only a 
small fraction of the available capital may be channelled to rural 
electrification. In Mexico, for example, where intensive effort i s 
being made to electrify rural regions, the investment in rural 
electrification during the years 1966-1970 was in the range of 9 to 
17 per cent of the total in electricity supply industry, the average iter 
the years being 13 per cent0^ Finance is therefore, the chief obstacle 
for widespread electrification of rural areas. 

The low level of power development in the Latin American countries 
signifies, in addition, except in a few countries, paucity of transmission 
networks and lack of interconnexion between power systems, which in 
mary eases operate in isolation. The generation per KW of installed 
capacity, which is related to.the integrated use of the electrical 
facilities, was 3,812 kWh (1970) in Latin America as a whole, as against 
4,630 KHh in the United States of America and 4*920 kWh in Japan (1968).^ 
Unless there is a wide network of transmission and distribution lines, 
many rural areas cannot be brought within the economic orbit of electricity 
supply. The countries in the region are recently showing greater awareness 
of this aspect, and considerable headway is being made in Brazil, Colombia, 
Mexico and Venezuela to mention only the more important ones. 

4/ Ráúl H. Rosado A,, "Electrificación rural sin.cooperación de 
particulares", presented at the fourth Latin American Conference 
on Rural Electrification in 1971, ¡ 

5/ Statistics of the- Union of Producers and Distributorscof Electric 
Energy, 1968, 

/5, Economic 



5. Economic aspects and institutions 

The highly dispersed character of the rural land holdings and 

population centres, often f a r away from e l ec t r i f i ed areas and networks 

cal ls f o r large investments f o r constructing the necessary power stations, 

transmission and distribution lines and substations f o r supplying them 

with e l e c t r i c i t y . The standards of l iv ing of farm workers which in many 

cases hardly surpass subsistence levels and their low economic capacity 

mil i tate against investment in e lectr ic appliances and maximum use of 

the available energy,, Land tenure systéms in some places have also had 

unfavourable impact in this regard» 

Rural e l ec t r i c i t y supplies are consequently characterized by low 

consumption and low load factor of energy use. The direct returns on 

power supply investments f o r these areas are low at least in the f i r s t 

few years of operation. In some cases, the returns may not even be 

suf f ic ient to cover the operation and maintenance charges. On the 

other hand.p high t a r i f f s f o r e lectr ica l energy w i l l deter energy consumption 

and defeat the basic objectives of e l ec t r i f i ca t ion . 

The private e l ec t r i c i t y supply undertakings with few exceptions, 

with their natural outlook on direct returns and pro f i ts rarely extended 

the supply to the less profitable rural areas. In most countries of 

Latin America, rural e lec t r i f i ca t ion is now being foment.ed and executed 

through government support« In fac t , the need to bestow attention on 

e lec t r i f i ca t ion of the less favoured areas stimulated to some extent the 

progressive increase in the participation of the State Governments in 

the e l ec t r i c i ty supply industry as a whole, in order to set o f f partly 

the los3oc in rural supplies by earning adequate surpluoses from urban 

and industrial consumers. The general pattern of approach has been to 

encourage creation of rural e lectr ic ce—operativos in promising areas 

and thus eliminate the pro f i t motive In the marketing of e l ec t r i ca l 

energy. 

In general, creation o f rural e lectr ic cooperatives i s sponsored 

and assisted by the existing public sector organizations in the e l ec t r i c i t y 

industry such as Empresa Nacional de Electricidad (ENDESA) in Chile, 

/instituto Ecuatoriano 
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Instituto Ecuatoriano de Electrificación (INECEL) in Ecuador, Empresa 
Nacional de Electricidad (ENDE) in Bolivia, Instituto Costarricense de 
Electricidad (ICE) in Costa Rica, Empresa Nacional de Luz y Fuerza (ENALUF) 
in Nicaragua, etc. The Sixteen co-operatives now operating in Chile 
have organized themselves into a Federación Nacional de Cooperativas 
Eléctricas (FENACOIEL) for joint action in. the matter. Recently, the 
Government of Chile has set up a "Omisión de Electrificación Rural" 
charged with the task of reassessing the progress and outlining a national 
policy. 

In Brazil, Electrificado Rural de Minas Gerais (ERMIG) was set up 
as a subsidiary of Centráis Elétricas de Minas Gerais (CEMIC-) to be in 
exclusive charge of attending to rural electrification in thi3 state 
and to the creation of electric co-operatives. In the other states of 
Brasil, state organizations in charge cf the electricity supply industry 
also attend to the electrification of rural areas and creation of 
co-operatives, 

In Peru, Division de Electrificación Rural (DELRU) was established 
under the Dirección de Electricidad and wgjs entrusted with the 
respsnsibility of preparing national plans of rural electrification, 
their execution and promoting the forraati.cn of co-operatives with the 
collaboration c.f Insti tuto Nacional de Cooperativas. Also, Servicios 
Eléctricos Nacionales (3SN) is in charge of constructing, operating 
and maintaining the power plants and distribution lines in many rural 
areas. Recently, the setting up of a single organization "EIECTROPERIF 
and changes in the institutional structure are under consideration «f 
the Government. 

In Bolivia, besides ENDE, the Instituto Nacional de Electrificación 
Rural (INER) working under the Ministerio de Energía e Hidrocarburos is 
directly concerned with the task of rural electrification. In the 
Department of S?.nta Cruz, the Cooperativa Rural Eléctrica (CHE) attends 
not only to the supply of electricity to the town of Santa Cruz but also 
to other rural centres in its vicinity and to other zones, 

/In Mexico, 
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I n Mexico, "Jun tas E s t a t a l e s de E l e c t r i f i c a c i ó n " i n Which t he 

Comisión Federa l de E l e c t r i c i d a d (CEE), t he S ta te Governments and consumers 

p a r t i c i p a t e , have been se t up , one f o r each s t a t e , and a t t e n d t o t h e 

programmes o f r u r a l e l e c t r i f i c a t i o n oand o r g a n i z a t i o n o f c o - o p e r a t i v e s . 

F i f t y per cent o f t h e inves tment i s met by CFE and t h e balance j o i n t l y 

by t h e S t a t e Government and consumers. 

I n Colombia va r i ous r e g i o n a l pub l i c sec to r e l e c t r i c i t y under tak ings 

were promot ing e l e c t r i f i c a t i o n o f r u r a l zones p a r t l y w i t h t h e f i n a n c i a l 

ass is tance o f Federación de Cafe te ros , Recen t l y , t he I n s t i t u t o Colombiano 

de Energía E l é c t r i c a ( ICEL) , besides i t s o t h e r t asks o f p r e p a r i n g , 

c o - o r d i n a t i n g and f i n a n c i n g n a t i o n a l p lans f o r power development, has 

been g i v e n charge o f a d m i n i s t e r i n g the "Fondo Nacional F inanc ie ro de 

E l e c t r i f i c a c i ó n Rura l " and p r o v i d i n g t e c h n i c a l ass is tance t o r u r a l p lans» 

I n A r g e n t i n a , 721 e l e c t r i c a l co -opera t i ves i n c l u d i n g 6 5 - i n cut i rse 

o f f o r m a t i o n by t h e end o f 1969* are a t t e n d i n g t o r u r a l exbonsions i n 

a d d i t i o n t o supp l y i ng e l e c t r i c i t y t o many urban cent res» They have 

j o i n e d t o g e t h e r t o f o r m the "Federac ión Argen t ina de Cooperat ivas de 

E l e c t r i c i d a d L t d a » " . I n a d d i t i o n , a few " conso rc ios " e x i s t whereby 

t h e p rospec t i ve consumers group t o g e t h e r , prepare a p r o j e c t and execute 

t h e same e i t h e r w i t h t h e i r own ftynds o r loan3 f rom government o r g a n i z a t i o n s . 

New consumers who des i re t o be connected pay a f i x e d amount depending 

on t h e d i s t ance f rom the supp ly l i n e and probable consumption. 

Subsequent ly , t h e maintenance and o p e r a t i o n o f t h e supply may be t r a n s f e r r e d 

t o a c o - o p e r a t i v e , E|y t h i s procedure, i n d i v i d u a l ' r u r a l farms d e s i r i n g 

e l e c t r i c a l energy may o b t a i n connexions w i t h o u t w a i t i n g f o r t h e 

f o r m a t i o n o f a co -opera t i ve» 

I n Venezuela, t he f i r s t t h r e e r u r a l co -ope ra t i ves were se t up i n 

1965, two i n the Western r e g i o n and one i n t h e Eas te r p a r t w i t h t he 

support o f C.A. de Adm in i s t r ac i ón y Fomento E l é c t r i c o (CADAFE) and 

I n s t i t u t o E s t a t a l F inanc ie ro para e l D e s a r r o l l o Comunal (FUNDACOMUN), 

More are be ing o rgan ized , 

/ 6 * Approach 
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6. Approach to rural electrification 

In general terns, the first 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 Buenos Aires and Cordoba in Argentina« 

Many o f t he h y d r o e l e c t r i c s i t e s are l o c a t e d f a r away f rcm urban 

c e n t e r s . Whi le harness ing these s i t e s , t h e r u r a l areas i n t he v i c i n i t y 

ge t b e n e f i t e d . The c o n s t r u c t i o n o f the Pi lmaiquen Hydro s t a t i o n i n Ch i le 

i n 1944 was fo l l owed immediate ly w i t h t h e s e t t i n g up o f t h e f i r s t 

"Cooperat iva Rura l E l e c t r i c a Osorno" i n i t s neighbourhood. 

In same cov.-.vt.rics such as Peru, Ecuador, Panama, Uruguay, etc., in 
order to serve rural areas, small diesel power stations have been 
installed in isolated places and in saae cases operate for a few hours in 
the evenings* While the electrical energy available from these is 
usually of high cost or has to be subsidized in some manner, such nursery 
schemes are useful in familiarizing the rural inhabitants with the several 
potential benefits of electricity and initiating them in the technology of 
its use. But, by and large, this method of bringing electrical energy to 
rural consumers cannot be adopted extensively, because of its relatively 
high specific capital and operation costs. 

Most of the countries in the region have a ought to stimulate rural 
electrification fry extending the network of transmission and distribution 
lines so that the rural beneficiaries are not loaded with the relatively-
high capital expenditure on generating capacity® Even in such cases, the 
areas to be served with electricity are selected with due care to minimize 
the costs and mroomize the benefits» The principal critsri 

a j. or 
selection of the rural areas for supply of electricity have been: 

(a) Availability of adequate generating capacity for the 
projected extensions^ 

(b) The density of agricultural, holdings and population in the 
area should be sufficiently high to achieve a density 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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( c ) There must be reasonable prospects 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 i rr igat ion f a c i l i t i e s , supply of good 

seeds and f e r t i l i z e r s , opening up of communications and 

marketing f a c i l i t i e s , promotion of l i t e racy , introduction of 

sc ient i f i c agricultural practices, expansion of rural credit , 

encouragement of small scale and cottage industries, etc« 

(d ) Prospective consumers must evince interest in the project for 

e l ec t r i f i ca t ion , have a tradition and experience in co-operation 

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 economic well-being of a region» 

The agrarian reforms being introduced in some countries nave also had a 

favourable impact in this regard» 

As e lec t r i c i ty undertakings have only a specif ic and limited role , 

in some countries special institutions have been created to promote and 

accelerate "the economic and social development of rural inhabitants» 

For example, Brazil has set up Instituto Nacional de Colonización y 

Refoima Agraria (INCRA)« I t s ac t i v i t i es embrace colonization, promotion 

of so-operatives¿rural extension work and development» The Institute 

finances and implements national plans fo r rural e lectr i f i cat ion in 

collaboration with Grupo Ejecutivo de Electr i f icación Rural (GEER), 

through the local e l ec t r i c i t y supply undertakings» 

In Argentina Instituto Nacional de Tecnología Agropecuaria (INTA) 

has been helping for all-round development of rural regions» 

Very often, organizations of this type are faced with d i f f i cu l t i e s 

arising out of lack of co-ordination among the d i f f e rent sectoral ac t i v i t i es 

of the government. 

The experience in Latin America underlines the necessity to f u l f i l 

the following conditions f o r realizing the economic and social goals: 

( i ) To have a global plan or strategy of economic development for 

the country and outline clearly the regional targets and 

measures t o achieve the same; 

/(ii) Co-ordinate 



M» «M 

( i i ) Co-orünsfce and i n t e n s i f y the d i v e r s e s e c t o r a l a c t i v i t i e s f o r 

s p e c i f i e d reg ions e l i m i n a t i n g c o n f l i c t s and i n t r o d u c e t h e 

technology o f e l e c t r i c i t y to. secure optimum r e s u l t s and e f f e c t i v e 

progress« 

7* N a t i o n a l p lans and, investments 

Rura l e l e c t r i . f i c a t i o n i s be ing implemented i n s tages and i n t e g r a t e d 

w i t h t h e o v e r - a l l p lans f o r e l e c t r i c power and n a t i o n a l or r e g i o n a l 

economic development as i s t h e case i n A r g e n t i n a , B r a z i l and C h i l e . 

A t h r e e - y e a r n a t i o n a l p l a n o f r u r a l e l e c t r i f i c a t i o n (1969-1971) i s 

under way i n Argen t ina w i t h an es t imated investment equ iva len t t o 

45«5 m i l l i o n d o l l a r s o f which 15 m i l l i o n was f i n a n c e d by t he Banco 

In te ramer icano da D e s a r r o l l o ( B I D ) j t h e Banco de l a Nación A rgen t i na 

and D i r e c c i ó n Nac iona l de Energía y Combustibles p rov ided 

7*5 m i l l i o n d o l l a r s each and the balance by t h e consumers« 

IN CPA i n B r a z i l ^ i s p a t r o n i z i n g a 4 - yea r (1971-1974) programme 

f o r t h e coun t ry as a whole, i n v o l v i n g an o u t l a y o f 63*5 m i l l i o n d o l l a r s 

equ i va l en t o f which 30c 8 m i l l i o n was me¡t by IDB 19 m i l l i o n by INCRA 
and t h e balance by t h e e l e c t r i c i t y under tak ings and co**operat ives0 

I n C h i l e , t h e Corporación de Fomento de l a Producción (CORFO) 

ob ta ined a 3*3 m i l l i o n d o l l a r l o a n f rom Agency f o r I n t e r n a t i o n a l 

Development (A ID) , t o which was aggregated n a t i o n a l c o n t r i b u t i o n o f 

3 . 6 m i l l i o n d o l l a r s e q u i v a l e n t and completed a f i v e year (19Ó6-1970) 

programme o f r u r a l e l e c t r i f i c a t i o n i n t h e c o u n t r y . A s i m i l a r na t i on -w ide 

p l a n i s underway f o r t h e yea rs 1970-1973 i n v o l v i n g a c a p i t a l expendi ture 

o f 5«0 m i l l i o n d o l l a r s equ iva len t o f wh ich 2»54 m i l l i o n d o l l a r s are met 

by a l o a n f rom ICS* 

Mexico has i n v e s t e d 46.6 m i l l i o n d o l l a r s equ i va l en t d u r i n g 19?9-1964 

and 120.4 m i l l i o n d o l l a r s equ i va len t f o r t h e yea rs 1965-1970 i n 

e l e c t r i f i c a t i o n o f r u r a l areas 

6 / LP-CU-CitjL., r e f . 1 / , annex 2 . 

7 / I n s t i t u t o Nac iona l de Desenvolvimiento A g r a r i o , Es tud io de V i a l i d a d e 
de E l e c t r i f i c i g a o R u r a l , submi t ted t o t h e In te r -Amer i can Development 
Bank i n J u l y 1968, p . 2 ( r e v i s e d f i g u r e s ) . 

8 / Annual r e p o r t 1969-1970, CEE (Mexico) . 
/Honduras and 
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Honduras and Venezuela have launched r u r a l e l e c t r i f i c a t i o n p lans on 

a n a t i o n a l s c a l e , t h e f o r a e r a t en year programme and the l a t t e r f o r 

1970-1974 i n v o l v i n g investments o f the o rder o f 11 ,2 and 64»6 m i l l i o n 

d o l l a r s r e s p e c t i v e l y « Costa R ica has been g ran ted a l o a n o f 

3 . 8 m i l l i o n d o l l a r s by IBB f o r e l e c t r i f i c a t i o n o f t h e Prov inces o f 

Guanacaste and Lim.cn. Colombia i s p r e p a r i n g a programme f o r 

8 . 1 m i l l i o n d o l l a r 3 (ICEL-IDB)» 

8 . S o c i a l b e n e f i t s 

Reference was me.de t o t h e soc ia l , b e n e f i t s p rov ided by e l e c t r i c l i $ v t , 

r a d i o , t e l e v i s i o n and domestic app l iances i n r u r a l surround:'Jigs., 

I n Colombia, B o l i v i a , Ecuador and i n some o the r c o u n t r i e s , a concer ted 

programme o f mass educat ion i s be ing a t tempted by means o f r a d i o and i n 

some cases by t e l e v i s i o n » N igh t c lasses are be ing h e l d u s i n g e l e c t r i c 

i l l u m i n a t i o n » The p o t e n t i a l b e n e f i t s o f t h i s campaing t o rai.>e r u r a l 

l i t e r a c y can h a r d l y be exaggerated«, The educated farm worker i s l i k e l y 

t o adapt h i n s e l f more r a p i d l y t o t he new techn iques i n a g r i c u l t u r e and 

use o f l a b o u r - s a v i n g appliances- t o i nc rease p r o d u c t i v i t y o 

I t i s known, t h a t mechan iza t ion i n some a c t i v i t i e s i n a g r i c u l t u r e such 

as use o f t r a c t o r s leads t o unemployment i n the fa rm. I n t he contex t o f t he 

h igh percentage o f p o p u l a t i o n living i n r u r a l areas i n L a t i n America w i t h 

l ow incomes and under employment, t h e ques t i on may w e l l arise as t o what 

ex ten t mechan iza t ion cou ld be i n t r o d u c e d w i t h o u t de t r iment t o t h e employment 

p o t e n t i a l i n these reg ions» The i n t r o d u c t i o n o f e l e c t r i c a l energy, i s 

however, g e n e r a l l y b e n e f i c i a l « P r o d u c t i v i t y i s i nc reased by i n s t a l l a t i o n 

o f i n c u b a t o r s , farm workshop, l i g h t i n g , r e f r i g e r a t i o n , e l e c t r i c pumps f o r 

i r r i g a t i o n , hay d r i e r s , v e n t i l a t i o n i n p o u l t r y farms, e t c 0 , which do no t 

reduce o p p o r t u n i t i e s f o r employment. On the o the r hand, t he a v a i l a b i l i t y 

o f e l e c t r i c i t y may o f f e r i nc reased scope f o r p r o f i t a b l e employment i n 

small sca le and co t tage i n d u s t r i e s » 

/ 9 » Finance 
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9* Finance and subs id ies 

The main sources of funds f o r rural e l e c t r i f i ca t i on projects i n 

Latina America have beer.i 

- Credit or budget allotment of State, Provincial or Federal 

Governments; 

- Loans from international organizations such as the International 

Bank f o r Reconstruction and Development (IBRD), IBB, e t c . j 

- Loans from f o r e i g n c o u n t r i e s j 

- Surplus funds a r i s i n g from the opera t ion o f e l e c t r i c i t y 

under tak ings such as p r o f i t s , dep rec i a t i on reserves, e t c „ j 

- Con t r i bu t i ons by consumers! 

- Rural development or E l ec t r i f i ca t i on funds created by leg is lat ion? 

~ Banks es tab l i shed f o r r u r a l o r a g r i c u l t u r a l c r e d i t and 

development» 

The terms o f the loans granted by i n t e r n a t i o n a l banks vary w i t h the 

p r e v a i l i n g c o n d i t i o n s i n t he money market« The IDB l oan t© B r a z i l had an 

i n t e r e s t o f 6 per cent and c a l l e d f o r r e v a l u a t i o n o f unpaid balances by 

6 per cent annua l l y , a .redeption p e r i o d o f 1.7 years w i t h t h ree years o f 

grace« For A rgen t ina , i n t e r e s t charged was 4 per cent annual , w i t h 

a m o r t i z a t i o n i n 2605 years» Th--;se resources toge the r w i t h na t iona l , funds 

a re then d i s r t r i bu t sd t o t he agsncies execut ing the r u r a l e l e c t r i f i c a t i o n 

programmes a t s l i g h t l y h igher r a t e s o f in te res t® Many L a t i n American 

coun t r i es s u f f e r f rom i n f l a t i o n and gran t o f loans w i thou t adjustment f o r 

t h e y e a r l y deva lua t ion o f currency i s i n f a c t an i n d i r e c t subsidy t o t h e 

programme» 

The XSB loan t o Costa Rica had an amor t i za t i on p e r i o d o f 30 years 

i n c l u d i n g 4 years o f grace and c a r r i e d 3 1 / 4 per i n t e r e s t plU3 commissions. 

The 5«5 m i l l i o n d o l l a r s l oan t o Honduras granted by the I n t e r n a t i o n a l 

Development Assoc ia t i on (IDA) was f o r a 20 year p e r i o d i n c l u d i n g 

4 years o f grace and c a r r i e d i n t e r e s t o f 3 / 4 per cent per annum. The 

Bnpresa Nac iona l de Ekiergia E l e c t r i c a (ENEE) which i s t h e execu t ing 

agency, w i l l pay an i n t e r e s t o f 7 per cent t o t he government. The 

d i f f e r e n c e 6 1 / 4 per cent w i l l be c r e d i t e d t o the "Fondo de E l e c t r i f i c a t i o n 

Rura l " and u t i l i z e d f o r e l e c t r i f i c a t i o n o f r u r a l areas« 

/Colombia has 
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Colcmbia has a l so c rea ted a "Fondo F inanc ie ro Nac iona l de 

E l e c t r i f i c a c i ó n R u r a l " which w i l l f i nance p a r t l y t h e programme o f 

r u r a l e l e c t r i f i c a t i o n » 

The Agency f o r I n t e r n a t i o n a l Development (AID) o f t h e Un i t ed S ta tes 

o f America has been a s s i s t i n g f i n a n c i a l l y many o f t he L a t i n American 

c o u n t r i e s w i t h a v iew t o s t i m u l a t i n g e l e c t r i f i c a t i o n o f t h e l e s s 

favoured reg ions» D u r i n g t he l a s t 10 y e a r s t h e loans g ran ted were as 
o / 

below 

3 » 3 » m i l l i o n d o l l a r s t o Colombia (1965) ; 3*3 m i l l i o n d o l l a r s t o 

Costa Rica (1965)? 3«3 m i l l i o n d o l l a r s t o Ch i le (1965) ; 1 .6 m i l l i o n 

d o l l a r s t o Perú (1966)1 4«2 m i l l i o n d o l l a r s t o Ecuador (3»55 m i l l i o n 

i n 1970) ; 10«2 m i l l i o n d o l l a r s t o Nicaragua (1968 ) . 

These loans c a r r y 0.75 t o 2»5 per cent i n t e r e s t w i t h l o n g 

redemption p e r i o d e , i n some cases 40 y e a r s . The loans g e n e r a l l y envisage 

p a r t i c i p a t i o n o f c o u n t r i e s 1 funds f o r imp lementa t ion o f the p r o j e c t s » 

Var ious i n s t i t u t i o n s e x i s t i n the d i f f e r e n t c o u n t r i e s f o r rende r ing 

f i n a n c i a l a3s is tance by way o f loans t o r u r a l e l e c t r i f i c a t i o n p r o j e c t s : 

A rgen t ina — D i r e c c i ó n Nac iona l de Energía y CauDustibJi.es, 

Banco de l a Nación A rgen t i na and Banco ds l a P r o v i n c i a 

de Buenos A i r e s ; 

B r a z i l — Banco Nac iona l ds C r é d i t o Cooperat ivo , Consejo E s t a t a l 

de A¿ma y Energía E l é c t r i c a ; d i ve rse o r g a n i z a t i o n s i n 

t h e f e d e r a t i n g s t a t e s ; 

Ch i l e - ENDESA, C0RF0 and Banco d e l Estadoj 

Colombia - ICEL, Federación de Cafe te ros ; 

Mexico - CFE and S ta te governments; 

Uruguay - Usinas E l é c t r i c a s y Te lé fonos d e l Estado (UTE). 

The r u r a l e l e c t r i f i c a t i o n p r o j e c t s are t h u s subs id ized i n d i r e c t l y t o some 

ex ten t by g r a n t i n g loans a t low r a t e s o f i n t e r e s t and l o n g a m o r t i z a t i o n 

per iods» I n some c o u n t r i e s , i m p o r t a t i o n o f equipment f o r r u r a l 

e l e c t r i f i c a t i o n i s exempt f rcm impor t d u t i e s » 

2/ Agency f o r I n t e r n a t i o n a l Development (US AID) - Operat ions Report 
da ta o f June 30 , 1970, Washington D.C. 

/ 1 0 . T a r i f f s 



10 , T a r i f f s 

E l e c t r i c i t y t a r i f f s are con t ro l l ed , i r . most o f t h e c o u n t r i e s by 

app rop r i a t e government i n s t i t u t i o n s . E x i s t i n g r e g u l a t i o n s rega rd ing 

f raming o f t a r i f f s are i n genera l a p p l i c a b l e t o bo th urban and r u r a l 

supp l i es o f e l e c t r i c a l energy. 

I n February 1970, however, t h e Venezuelan goverrment au tho r i zed t h e 

CADAFE t o adopt " T a r i f a R e s i d e n c i a l Soc ia l " f o r consumers o f 15 kWh or l e s s 

pe r month, w i t h sa le p r i c e o f about 4<>4 cents o f U.S. d o l l a r pe r M ih , For 

genera l r e s i d e n t i a l consumption i n excess o f 15 kWh pe r month, f o u r t y p e s 

o f b l ock t a r i f f s a p p l i c a b l e t o d i f f e r e n t reg ions were a u t h o r i z e d , the 

average r a t e pe r ki/ih v a r y i n g from 8«>5 t o 4»5 cents depending on t h e 

consumption. 

I n seme c o u n t r i e s s p e c i a l r a t e s a re o f f e r e d f o r wa te r pumping f o r 

i r r i g a t i o n . I n B r a z i l , t h i s concession i s a p p l i c a b l e t o areas sub jec t t o 

l o n g d rough ts . Promot iona l r a t e s have been adopted i n a few reg ions t o 

augnent energy use i n o f f - p e a k hours and thus improve l o a d f a c t o r . I n 

o rde r t o s t i m u l a t e r u r a l consumption, t he r u r a l consumers i n B r a z i l a re 

exempt f rom payment o f c e r t a i n taxes such as Etaprestamo Compulsario and are 

a l so g iven a d iscoun t o f 20 per cent on the b i l l , conceded by a r t . 18 o f 

Deere* N° 62724 of May 17, 1960, 

I n o rde r to i l l u s t r a t e the wide range o f cos ts t h a t p r e v a i l i n 

d i f f e r e n t a reas , some t y p i c a l f i g u r e s i n cents o f U.S. d o l l a r pe r k$h f o r 

sa le o f e l e c t r i c a l energy are g iven below (1970)3 

Gosta R ica , 2 . 0 2 ; Honduras, 3»51J E l Sa lvador , 2 . 84 and 

Nicaragua, 3*25* 

I n Ecuador , cor responding f i g u r e s f o r Santo Dcmingo de l o s Colorados 

and Daule were 3^93 and 4 *61 (1968) r e s p e c t i v e l y , 

1 1 , E v a l u a t i o n o f p r o j e c t s 

/ Seme c o u n t r i e s such as B r a z i l , c a l c u l a t e t h e b e n e f i t - c o s t r a t i o n s 

t a k i n g i n t o account , t he d i r e c t as a l so t he i n d i r e c t b e n e f i t s r e s u l t i n g f rcm 

t h e i r imp lemen ta t i on . Very o f t e n , t he major i n d i r e c t b e n e f i t , s u s c e p t i b l e 

o f e v a l u a t i o n i s t h e i nc rease i n a g r i c u l t u r a l ou tpu t as a r e s u l t o f pumping 

underground water f o r i r r i g a t i o n , 

/ I r r i g a t i o n l oads 
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Ir r igat ion l oads i n p a r t s o f L a t i n Amer ica a r e c o n t r i b u t i n g t o spread 

o f e l e c t r i c i t y i n r u r a l r e g i o n s . For example, 20 per cen t o f t h e 6 ,000 w e l l s 

i n t h e p r o v i n c e o f Mendoza i n A r g e n t i n a had been e l e c t r i f i e d b e f o r e 1964, 

augmenting t h e r e b y t h e p r o d u c t i o n of i t s s e v e r a l v i neya rds and r e s u l t i n g i n 

a l o a d i n g o f about BO kW pe r km o f h i g h t e n s i o n l i n e « ^ ' 

2h t h e m i d d l e S i o F ranc i sco r e g i o n i n B r a z i l , t h e Companhia de 

E l e c t r i c i d a d e s de Pernambuco had a l o a d o f 1 , 760 HP o f w h i c h 1?2 pumps 

accounted f o r 92 pe r cen t o f t h e l o a d - 1 4 . 7 kVA/km o f l o w t e n s i o n l i n e , ^ 

I n t h e n o r t h and c e n t r a l p l a t e a u s o f Mex i co , l a r g e areas a re b e i n g i r r i g a t e d 

w i t h ground w a t e r u s i n g e l e c t r i c energy f o r pumping, 

12» T e c h n i c a l aspec ts 

Approach t o r u r a l e l e c t r i f i c a t i o n f r om t h e s t and p o i n t o f o r g a n i z a t i o n , 

p l a n n i n g , f i n a n c i a l , f i s c a l and t a r i f f p o l i c i e s was o u t l i n e d i n t h e above 

pa rag raphs . Cons ide rab le a t t e n t i o n i s a l s o b e i n g devoted t o reduce t h e c a p i t a l 

and o p e r a t i o n expend i t u res o f t h e s e p r o j e c t s . 

P r o d u c t i o n o f e l e c t r i c a l energy f r o m h y d r o e l e c t r i c schemes, use o f 

s i n g l e phase h i g h t e n s i o n supp l y i n p r e f e r e n c e t o t h ree -phase wherever demands 

may be met by t h i s p rocedure , use o f l ower f a c t o r s o f s a f e t y i n t h e d e s i g n 

o f overhead l i n e s w i t h l owe r c learances t o ground i n r u r a l a r e a s , use o f 

s t e e l o r a luminum conduc to rs i n p l a c e o f copper and use o f t r e a t e d wood p o l e s 

wherever f e a s i b l e a re some o f t h e many measures be ing adopted t o reduce cos ts» 

S t a n d a r d i z a t i o n o f e l e c t r i c a l equ ipment , and d e s i g n s , t h e l o c a l 

manufac ture o f r e i n f o r c e d c o n c r e t e , spun o r p r e s t r e s s e d c o n c r e t e p o l e s a r e 

a l s o be ing adopted i n some c o u n t r i e s , 

13o Load p romot ion 

T h i s i s ano ther approach f o r making r u r a l ex tens ions f i n a n c i a l l y 

v i a b l e by encourag ing i n t e n s i v e and widespread use o f e l e c t r i c i t y by consumers« 

Demons t ra t ion farms f o r i n t r o d u c i n g s c i e n t i f i c a g r i c u l t u r e p r a c t i c e s and use 

o f modern equipment and demons t ra t i on o f mechan ica l dev i ces f o r s m a l l s c a l e 

i n d u s t r i e s have been o rgan i zed i n son© c o u n t r i e s . 

1 0 / La E l e c t r i f i c a c i ó n r u r a l y su u t i l i z a c i ó n en e l r i e g o con aguas 
sub te r ráneas en l a p r o v i n c i a de Mendoza - f i r s t L a t i n Amer ican 
Conference on R u r a l E l e c t r i f i c a t i o n (16-22 November 1 9 6 4 ) . 

1 1 / Gen i l do Nunes de Soüza, Un programa i n t e g r a d o no Medio Sao F r a n c i s c o 
( f o u r t h Seminar on R u r a l E l e c t r i f i c a t i o n i n L a t i n A m e r i c a ) , 

/Some u n d e r t a k i n g s 
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Seme under tak ings o f f e r domestic w i r i n g and appl iances on h i r e -

purchase bas i s as i n the case o f "Paquete CFE" Mexico. 

Once e l e c t r i c i t y i s i n t roduced t o r u r a l a reas , exper ience i n many 

reg ions shows t h a t not on ly t he number o f consumers inc rease year t o 

y e a r , bu t a l so t he consumption p e r consumer r i s e s » As an example, t he 

f i r s t co -ope ra t i ve es tab l i shed i n Ch i l e i n 1945 had 65 members w i t h an 

average consumption/per consumer o f 5 }U30 M i per y e a r ; i n 1966, i t had 

847 members and consumption o f 10,500 kWh each « r ^ 

12/ - ons of the President of the Empresa Nacional de 
Electricidad, S.A., (ENDESA) at the opening meeting of the 
second Latin American Conference on Rural Electrification. 


