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INTRODULCCION

El decumenio fiene por objeto analizar lus pers-
pectivas de la energic en América Latina. £l en-
foque parte de un andlisis de los paises para lle-
gar por integracién de las proyecciones naciona-
les a Latinoamérica.,

Debe aclararse, en primer lugar, que los resulia-
tados se deben temar en forma preliminar.  Los
proyecciones de la demanda de energic han sido
obtenidas a través def uso de procedimientos muy
sencillos, utilizando relaciones entre variables
agregadas como la energia tetal y e preducto in-
terno bruto, aplicendo el juicio y haciende modi-
ficaciones anuales parc iener en cuenio las ten-
dencias en las politicas gubernamentales que in-
ciden en la estructura energética.

El documento comprende dos partes. En la pri-
mera se hace un breve recuento de la situacion
energética de Latinoamérica en la década pasa-
da. .En la segunda parte se presentan lo meto-
dolegia pora determinar la demanda de energia
y los resultedos correspondientes junto con algu-
nas conclusiones.

SITUACION ENERGETICA DE AMERICA LATINA
EM LOS ANOS SESENTA

2.1 RESERVAS ENERGETICAS

Latinoamérica es una regidn rica en - fuentes
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de energia. En efecto, la disponibilidad de
recursos convencionaies, sin inciuir la bioma-
sa y las posibilidades en energia solar y eé-
lica, permiten mirar al porvenir con optimis-
mo si se resuelve los problemas de financia-
cién y desarrollo tecnolégico para el aprove-
chamiento de los recursos y si la integracién
energética de la regidn se profundiza coada
vez mdas.

Del iotal de reservas probadas sobresale la
riqueza en recursos hidrices, la cual repre-
senta el 49.8%. A continuacidn siguen el
petréleo con 26.6%, el corbdn con 11.9%, el
gaos natural con 13.5% vy, finalmente, la geo-
termia y nuclear con 3.2% enifre ambos. A
diferencia del petrdélec y gas natural, cuyas
reservas estdn concentradas mds de! 80% en
México y Venezuela, el potencial hidroeléc-
trico se caracteriza por estar mejor distribui-
do enire los paises. En cuanto ai carbdn,
Brosil, México y Colombia acumulan mds del
B0%. (Ver Tabla N° 1)

TABLA N° 1
RESERVAS DE ENERGIA
(10° TEP)
Petréleo 11671 21.6
Gas 6900 13.5
Hidro 25560 49.8
Carbdn 6126 11.9
Nuciear 1475 2.9
Geotermia 143 0.3
TOTAL 51275 100.0
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2.2 PRODUCCION Y CONSUMO BE ENERGIA

América Latina es una regién que produce
més energio que la que consume. En esta
forma, en 1970 el 51.4% de la produccién de
energia fue objeto de exportacién. Aunque
la produccidén fue 23.6% mayor en 1980 que
en 1970, las exportaciones se redujeron al
34.5% de lg produccién total como conse-
cuencia de las mayores necesidades en la
regién (el consumo crecié a una tasa anual
del 5.4%) y el menor ritmo de crecimiento
de la produccién (2.1%). (Ver Tabla N° 2).-
Por otra parte, los exportaciones como fas
importaciones se conceniran en los hidrocar-
buros, con pequefias cantidades de carbdn y

producios no energéticos.

Teniendo en cuenta que durante el decenio
de los setenta el GDP crecid a una tasa pro-
medio anual compuesta de 5.8%, la elastici-
dad consume final de energia/PIB fue de
0.94. No obstante, si se analiza esta rela-
¢idn por periodos y subregiones se encuentran
diferencias importantes (Ver Tabla N° 3).

Lo produccion de energia es fundamental-
mente de hidrocarburos, los cuales represen-
taron 72% en 1980 frente a 78% en 1970,
como resultado de la disminucién en fa pro-
duccidon de petréleo que se dio de 1970 a
1976.  (Ver Tabla N® 4). No obstante, a par-

EVOLUCION DE LA PRODUCCION Y CONSUMO DE ENERGIA EN AMERICA LATINA

TABLA N° 2

(TEP x 10°)

1970 1976

Produccién 432 422
Exportacion ‘ 222 161
Importaciéon 56 88
Demanda de energia/ 234 330
Consumo final 159 - 231
Consumeo final energético 150 216

1/ la energia secundaria no estd en equivalente de primaria.

197¢ . 198¢
—0.4 501 59 534 6.6
5.2 171 2.0 184 7.7
7.8 93 1.9 86 —7.5

59 398 6.4 411 3.3
6.4 270 53 276 2.2
6.3 251 6.3 254 1.2

TABLA N° 3

ELASTICIDAD ENERGIA - PIB

1970 - 76
Brasil 0.74
México 1.36
Regién Andina 1.00
Centro América 0.82
Caribe 0.77
Regidn Sur . 0.72

. TOTAL 0.94

1976 - 79 1979 - 80 1970 - 80
0.79 0.19 0.70
1.03 1.09 1.21
1.28 0.71 1.08
0.88 —0.56 0.78
0.82 —0.42 0.68
0.81 0.02 0.84
1.02 0.54 0.94

> F
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TABLA N® 4

PRODUCCION DE ENERGIA POR FUENTES EN EL PERIODO l‘ﬁ(l - 1980

(TEP x 10Y)
. 1970 % 1974 Yo 1977 % 1978 Yo 1979 % 1980 Y%
Carbén 5245  1.23 6933 1.64 7637 174 8218 179 839  1.68 8644  1.62
LeAa 46967 10.87 55783  13.22 55926 12.77 56639 12.34 58158 11.61 59968  11.24
Otros Comb. Veg. y Animales 8642 2.0 12059  2.86 14257  3.26 15082  3.29 16279  3.25 17501  3.28
Petrdleo 275230 63.71 . 231592 5490 239484 54.69 253203 55.16 280243 55.94 298444  55.93
Gas Natural 22929 531 27142 6.43 25537  5.83 26030 567 23538 470 27116  5.08
Gas Asociado 40413 9.35 38028 9.02 . 40754  9.31 44147 9.62 52335 10.45 59152 11.09
Hidroenergia 32572 7.54 49277 11.6R 53214 12,15 54426 11.86 60642 12,10 61443 11.5]
Geo Energia — 425 0.0 533 0.12 560  0.12 701 0.14 642 0.12
Comb. Fisionable 580 0.14 580  0.13 691 0.15 691 0.14 691 013
TOTAL 432018 100 421819 100 437922 100 458996 100 500983 100 533601 100
No Comercial 55629 12.88 67842 16.08 70183 16.03 71721 1563 74437 14.86 74469  14.52
Comercial 376389 87.12 353977 83.92 367739  83.97 387275 B4A.37 426546 8514 456132  85.48
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tir de 1977 la produccidn volvid a aumentar,
de tal forma que en 1978 fue superior a la
de 1970. La hidreenergia y los combustibles
vegetales y animales, con tasas de creci-
miento superiores a 7.0%, presentaron las
mayores tasas de penetracion.  En el coso
de los combustibles vegetales la explicacion
se encuentra en la produccidén de etanol en
Brasil y en el uso de residuos vegetales para
la produccién de calor y, en algunos paises,
de electricidad. Es de anotar, también, la
entrada, en fos primeros afios de los sesen-
ta, de las energias nuclear y geotérmica.

En lo que se refiere al consumo de energia,
éste se concentra en los hidrocarburos, cuya
participacién aumenté ligeramente de 45.3%
en 1970 a 46.6% en 1979. La hidroenergia
continué su penetracién lenta y continua, al
pasar de 13.7% en 1970 o 16.2% en 1980,
mientras el carbdn, con una participacidén adn
reducida, modificd su tendencia decreciente
a partir de 1975, La lefig, a su vez, disminu-
y6 su participacion de 20.1% a 14.6%.  (ver
Tabla N® 5).

La estruciura sectorial del consumo de Amé-
rica Latina fuve cambios importantes durante
el periodo 1970 - 1980 (Ver Tabla N° é). En
efecto, el secior industrial se conselidd co-
mo el principal consumidor de energia de ia
region, reflejando de esa manera la crecien-
te importancia de la industria en la econo-
mia latinoamericana, al pasar de 30.8% del
consumo en 1970 a 34.2% en 1980. El trans-
porie desplazd i sector residencial - comer-
cial en el consumo, ya que su participocién
cumentd de 28.8% o 31.9%, en compara-
cién can 34.6% y28.5% para el consumo re-
sidencial, como resuliade de ia aceleracidn
de la urbanizacion y del aumento del pargue
auvtomotor, El sector agropecuario mantuvo
su baja participacién de 4% a lo largo de
toda la década, mostrando, asi, mds que una
agricubtura de gran consumo energético, una
de aiin escaso nivel tecnoldgico.

El consumo final energétice de Latinoamérica
“crecid 6.3% de 1970 a 1976 v 5.1% de 1976
a 1979 como consecuencia del menor creci-
miento econdmice. Por formas de energig,

TABLA N° 5
CONSUMO DE ENERGIA POR FUENTES'/
(TEP x 10%)
1570 1976 1979 1980

Carbén 8 3.4 10 3.0 14 3.5 15 3.6
Lefia 47  20.1 56 17.0 58 14.6 60 14.6
Otros combustibles 8 3.4 12 3.6 16 4.0 17 4.1
Petrdleo 106 45,3 158 47.9 190 47.6 192 46.6
Hidroenergia 32 137 48 14.6 60 15.1 67 16.2
Gas 33 1441 45 13.6 59 14.8 60 14.6
Geotermia — — 0.3 0.1 0.6 0.2 0.5 0.1
Fisionable — — 0.6 0.2 0.7 0.2 0.7 6.2
TOTAL 234 100 329.9 100 398.3 100 411 100

1/ Hidroenergia con el

equivalente térmico,
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Industria
Agropecuario
Transporte

Res. Com. Pub. *
Otiros

TOTAL

* Residencial, Comercial, POblico

TABLA N° 6
CONSUMO FINAL DE ENERGIA POR SECTORES

(TEP x 10%)

1970 1976 1977 1978 1979 1980

TEP x 1000 (%)  TEP x 1000 (%) TEP x 1000 {%) TEP x 1000 (%) TEP x 1000 {%) TEP x 1000 (%)
46,371 (308) 71411 ( 33.1) 76.010 ( 34.0) 84.605 ( 35.4) B85.326 ( 34.0) 88.399 ( 34.2)
5473 (3.6) 7.395 ( 3.4) 7.570 ( 3.4) 9778 { 4.1) 9.214 ( 3.7) 9910 ( 3.8)
43.241 (28.8) 66.884 { 31.0) 68.929 ( 30.8) 74.993 ( 31.4) 81.378 ( 32.5) 82.383 ( 31.9)
53.450 (35 6) 66.692 [ 30.9) &7.774 ( 30.3) 68.543 ( 28.7) 70.832 ( 28.3) 73.668 ( 28.5)
1.809 (1.2) 3181 ( 1.5) 3.362 ( 1.5} 1.015 ( 0.4) 3913 ( 1.5) 3.754 ( 1.5)

150.344 (100.0) 215.563 (100.0) 223.645 (100.0) 238.934

(100.0) 250.663 (100.0) 258.114 ( 99.9)
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el petrdleo aumenté su participacién en la
primera mitad del decenio para estabilizarse
posieriormente en 56%. (Ver Tabla N°® 7).
Por sectores, el transporte consumid mds del
50% del petrdleo y derivados, el sector resi-
dencial mas del 80% del carbdn vegetal y la
iefia y la industria mds del 90% del carbén
y coque (Ver Tabla N° 8).

3. PROYECCIONES HASTA EL ANO 2000

Para la proyeccién de la demanda final de ener-
gia como de la oferta para satisfacerla el andlisis
se efectud a través de proyecciones nacionales.

Se consideran 18 paises, que se agruparon a su
vez en las siguientes seis subregiones:

4. Regidén Sur
Argentina
Uruguay

5. Centro América
Costa Rica
El Salvador
Guatemala
Honduras
Nicaragua
Panamd

6. El Caribe
Haiti
Repiblica Dominicana

No se tomaron en cuenta ofros paises por core-
cerse de informacién confiable. Tales son los
casos de Guyana, Pardaguay, Cuba, Jomaica, Tri-
nidad y Tobago, Surinam, Barbades, Grenada y

1. Brasil ofros paises de El Caribe. Estimativos prelimina-
2. México res muestran que la demanda de energia de este
3. Regién Andina grupo de puaises representaba 3.8% del total de
Bolivia Latinoamérica en 1970 y 3.6% en 1980.
Colombia
Chile 3.1 DEMANDA DE ENERGIA
Ecuader
Per( Para calcular la demanda final de energia se
Venezuela partié, bdsicamente, de los balances energé- .
TABLA N° 7
CONSUMO FiNAL DE ENERGIA POR FUENTES
(TEP x 10%)
1970 % 1976 %a 1979 % 1960 Yo
Carbdn 2 1.3 2 0.9 2 0.8 3 1.2
Lefa 42  28.0 48 222 49  19.6 50 19.6
Otros combustibles 3 2.0 4 1.9 4 1.6 3 1.2
Gas Natural 2 1.4 5 2.3 7 2.8 7 2.7
Cogue 3 8.0 4 1.8 5 2.0 & 2.4
Carbodn vegetal 2 1.3 3 1.4 4 1.6 5 1.9
Petraleo y Derivados 78 52.0 121 56.0 142 56.8 142 55.7
Gas - S 9 6.0 12 5.6 15 6.0 16 6.3
Electricidad g 6.0 17 7.9 22 8.8 23 2.0
TOTAL 150 100.0 216 100.9 250 100.¢ 255 100.¢
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TABLA N° 8
CONSUMO FINAL DE ENERGIA SECTORIAL POR FUENTES
(%)

LERA Y COMBUSTIBLES

CARBON Y COQUE VEGETALES Y ANISAALES GAS PETROLEQ ELECTRICIDAD CGTROS

1970 1980 1970 1980 1970 1980 1970 198¢ 1970 1980 1970 1980

— Industria 8.4 9.1 10.4 9.5 206 228 46.3 41.2 10.2 140 4.1 3.5
« Agropecuario 0.0 0.0 48.6 34.2 0.0 0.0 40.4 563 4.2 6.7 4.8 27
Transporte 0.6 0.1 0.2 0.0 0.0 0.0 99.0 - 99.7 0.3 0.2 0.0 0.0

Res. Com. Pub. 0.4 0.2 67.9 57.2 3.7 4.8 19.5 235 8.0 148 0.4 0.3

Otros 0.0 0.0 9.6 4.8 29 2.2 83.5 88.2 3.9 48 00 00

TOTAL 2.9 3.2 293 210 7.6 9.2 52.2 56.1 6.3 9.2 1.7 1.3
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ticos para el periodo 1970 - 1981 y de datos
sobre el PIB y la poblacion.  Se utilizé, tam-
bién, informaciéon de proyecciones en los ca-
sos en que existian estudicos ya sea naciona-
les (Colombia, Ecuador, México, Pery, El Sal-
vador y Costa Rica) ¢ regionales (OLADE, BID).

Se estimo, primero, lo demanda total de ener-
gia y luego se distribuyé por formas de ener-
gia primaria o secundaria. El cdlculo de la
demanda de energia parte de la considera-
cién que hay una relacidn de la energia con
el crecimiento econédmico y la poblacidn,
Para ello se estudiaron, para cada pais, las
siguientes relaciones:

Evolucién de la intensidad energética
Evolucién del consumo de energia per capita
Evolucién de la elasticidad energia - PIB
Relacion entre el consumo final de energia vy
el PIB

Relacién entre el consumo final de energia el
PIB v la poblacion.

Para cada una de las relaciones anteriores se
estimaron distintos tipos de funciones, esco-
giéndose aquellas que daban buen ajuste y
que representaban los cambios ocurridos en
los afos de 1970 a 1981, En esta forma, no
se tomé un tipe Unico de relacidn y forma
funcional para cada pais.  Asi, para hacer
las proyecciones se utitizd en algunos paises
el concepto de elasticidad energia - PIB, pe-
ro en la mayoria de los casos se uso el cam-
bio en la intensidad energética ya que esta
relacién ha mostrado estabilidad en su varia-
¢idn. No se considerd la relacién energia -
PIB, puesto que ello implica una elasticidad
consfante en el fiempo que sobre - estimaria
las necesidades de energia, cuando la evo-
lucién de la misma, ya sea regionalmenie,
por subregiones o paises, muestra una ten-
dencio hacia la baja en los Oltimos quince
arios. Los resultados se tomaron, mds bien,
como referencia y limite superior. De igual
manerg, las estimaciones del consumo de

energia per ¢apita se tomaron comeo referen-
cia.

Para proyectar la demanda final de energia
de 1980 al afic 2000 se hizo uso de dos esce-
narios ‘bajo v alto caracterizados por tasas
anuales premedio de crecimiento econdmico
de 3.92% y 4.89% respectivamente.

La definicién de ias tasas de crecimiento pa-
ra cada escenario fue objeto de un anélisis
del crecimiento econdmico de la regidn des-
de 1950 hasta 1982 y del estudio de las posi-
lidades de desarrollo de los proximos afos,
con base en documentos de CEPAL, naciona-
les e internacionales'/ En general, cada pais
se considerd separadamente. (Ver Tablas
Nos, @ y 10}

Debe observarse que entre 1980 y 1985 la di-
ferencio entre los dos escenarios es minima
porgue se considera que es muy poco lo que
se puede cambiar en los préoximos dos afios.
El perioda de 1985 y 1990 es de transicién,
ya que dodos las dificultades que experimen-
tan la mayoria de los paises latincamerica-
nos, fas expectativas de crecimiento econd-
mico se han revisado hacia abajo, de tal ma-
nera que es improbable volver a las tasas ra-
pidas del periodo 1970 - 80. De 1990 al afio
2000, para el escenario alto se considerd la
tendencia de largo plazo del crecimiento eco-
némico de cada pais. Para el escenario ba-
jo se supuso la tendencia de los afios sesen-
ta para los paises pequefios y medianos y la
de los afos cincuenia para los grandes. No-
tese, sin embargo, que los dos escenarios se
caracierizan por crecimientos mayores en el
periodo 1990 - 2000 con respecto ol periodo
1980 - 1990.

Calculada o demanda de energio se deter-
mind su composicion por formos de energia con
el uso de un modelo de participantes, donde:

1/ CEPAL, Proyecciones del Desarrolle Latinocamericano en
los afos ochenta, Santiago de Chile, 1981,
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TABLA N° @
PRODUCTO INTERNO BRUTO - ESCENARIO BAJO
(10° US$ de 1970)

1980 1985 1990

PIB (%) PiB (%) t.c PIB %) t.c.
Brasil 117.3 (35.2) 133.3 {36.0) 2.59 151.6 { 34.7) 2.6
México 83.0 (249) 939 {(253) 250 117.1 ( 26.8) 4.5
P. Andino 72.4 (21.7) 805 (21.7) 214 943 (21.6) 3.21
Regién Sur 1/ 43.8 (131} 438 (11.8) 0.00 51.3 (11.7) 3.21
C. America 127 { 3.8) 141 { 3.8) 211 168 ( 3.8) 3.57
Caribe 2/ 42 ( 1.3) 50 ( 1.4) 3.55 59 [ 1.4) 3.36

333.4 (100.0) 370.6 (100.0) 2.14 437.0 (100.0) 3.35

1/ Sélo dos paises, Argentina y Uruguay
2/ Sélo dos paises, Repiklica Dominicana y Haiti
t.c. = Tasa de crecimiento respecto al afio anterior {%./oho).

PIB

196.3
151.5
117.8
66.2
21.1
7.4

560.3

(99.9)

t.c.

5.30
5.29
4.55
5.23
4,66
4.63

§.10

PIB

2541
196.2
147.0
85.5
1267
9.3

718.8

2000
(%)

— N W
W= O NG,
LA~ 0 h W)W
LEyREEe

{100.0)

t.c.

5.30
5.31
4,53
5125
4.82
4.68
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TABLA N° 10
PRODUCTO INTERNO BRUTO - ESCENARIO ALTO
(10° US$ DE 1970)

1980 1985 1990 1995 2000

PlB % PIB % t.c. PIB Yo t.c. PIB Y t.c. PIB Ya t.c.
Brasil 117.3 (352) 133.3 (34.4) 2.59 167.8 (34.8) 471 227.7 ( 35.2) 6.30 309.1 ( 35.7) 6.30
México - 83.0 (24.9) 97.2 (260} 3.21 1288 { 367) 579 1749 (27.1) 631 237.3 (27.4) 6.29
Regién Andina 72.4 {217y  BL6 [ 21.7) 2.42 1040 ( 21.5) 497 1342 ( 20.8) 523 173.0 ( 20.0) 5.21
Regién Sur 1/ 43.8 (18.1) 438 (11.7) 000 577 (120) 567 780 (121) 621 1055 (12.2) 6.23
Centro América 127 ( 3.8) 144 ( 38) 254 180 ( 3.7) 456 232 ( 3.6) 522 300 ( 3.5 527
Caribe 2/ 42 { 13) 50 ( 1.3) 3.55 62 ( 1.3) 440 80 ( 1.2) 523 104 ( L2) 539

333.4 (100.0) 375.3 (100.0) 2.40 482.6 (100.0) 5.15 646.0 (100.0) 6.01 865.3 (100.0) 6.02

1/ Sélo dos paises: Argenmina y Uruguay.
2/ S6lo dos paises; Repdbilca Dominicana y Haili.
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PE; = ai + Biln & =1, ... Q

PE, = participacién de forma energética .«
en la demanda total.

E = Demanda total de energia en TOE

i = 1 carbdn
2 lefia
3 ofros combustibles vegetales y ani-
males
4 carbdn de lefia
5 cogue
é gas natural primario
7 gas natural secundario
8 derivados del petrdleo
¢ electricidad

El GLP se incluyd, en su tolalidud, en deriva-
dos del petréleo y, ademds, no se considera-
ron los productos no energéticos.

Hechas las estimaciones correspondientes de
acuerdo con la metedologia anterior, se en-
contré gue la demanda final promedio serd
de 4.8% en el escenario alto y de 3.9% en
el escenaric bajo. En el afio 2000, el con-
sumo de energia en el escenario alto seria
20% mayor que en el bajo. Dados los su-
puestos de crecimiento econémico, solo a
partir de 1990 se aprecian diferencios nota-
bles enire ambos escenarios. (Ver Tablas
Nos. 11 y 12).

ta composicién subregional del consumo vo-

riard en favor de uno.mayer participacion de..

Mexico. en el total, mientras que todas las de-
mds subregiones disminuirdn su participacién
al aumentar de 26.4% en 1980 a 30.0% en
1990 y 32.3% en el afio 2000. Por otra par-
te, el consume de energia de Brasil, México
y las regiones Sur v Andina, es decir nueve
paises, representaréd mds del 94% del con-
sumo de energia de Latinoamérica en el afio
2000,

3.2

En cuanto a ia distribucién del consumo, un
andlisis de! escenario alto permite sacar las
siguientes conclusiones: (Ver Tablas Nos. 13 -
17).

1) Los derivados del peirdleo disminuirdn le-
vemente su participacidn de 55.9% en 1980
a 54.6% en el afo 2000. Sin embargo
en términos absolutos significa duplicar el
consumo en el afo 2000 (276 x 106 TOE)
¢con respecto a 1980,

2} El consumo directo de lefia caeria en for-
ma apreciable, de 19,7% a 5.3%, mien-
tras el carbén de lefa aumentaria de 1.8%
a 2.3% vy los residuos vegetales se man-
tendrian a niveles semejantes a los de 1980,

3) la electricidad continuard su  tendencia
creciente al posar de 9,1% en 1980 g 15.4%
en el afio 2000,

4) El gas notural tendrfa un aumento mds
grande en el afo 2000 pues su participa-
cion seria de 15% contra 8.8% en 1980.

5) Ei carbdn y el coque incrementaran su
participacién de 3.4% a 4.5%.

6) Los cambios anteriores se reflejarén en
una mayor imperfancio de las formas co-
merciales de energia en relacién con las
“no comerciales” (lefia, corbdn de lefia,
combustibles vegetales y animales), al
auvmentar las primeras de 77.2% en 1980
a ?1.5% en el ano 2000.

OFERTA DE ENERGIA

Conocida la demanda final por formas ener-
géticas se determind la energia primaria po-
ra satisfaceria, El procedimiento consistié en
convertir la energia secundaria en su equiva-
lente de energia primaria a través del uso
de eficiencias de transformacién y de facto-
res de pérdidas de transporte y distribucién,
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TABLA N°® 11

OLADE - ESCENARIO ALTO
DEMANDA FINAL DE ENERGIA

(TEP x 10°)
1980 1985 1990 1995 2000

% % t.c. % t.c. % f.c. % t.c.
Brasil 88.03 34.7 99.74 346 2.5 122.29 1 4.2 162.54 33.0 5.9 216.83 33.0 6.0 @©
México 67.08 26,4 81.94 28,4 4.1 111.33  30.1 6.3 154.10  31.3 6.7 212,26 323 6.6 -
Regidn Andina 54,47 22,7 62,99 21,9 2.1 80.79 219 50 103.8¢ 21.1 5.0 13297 202 5.0
Regidn Sur 25.61 10.1 25.94 9.0 0.2 33.56 2.1 55 45.01 2.1 6.0 60.43 9.2 6.1
Centro América 10.84 4.3 12.01 4.2 3.1 14.62 4,0 4.1 18.63 3.8 4.8 23.44 3.6 47
Caribe 4.72 1.9 5.60 1.¢ 3.5 6.48 1.9 4.1 8.66 1.8 4.8 11.02 1.7 5.0
TOTAL 253.75 100.0 288.22 100.0 2.6 369.43 100.0 5.1 492.83 100.0 656.95 100.0
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0

Brasil

México

Regidn Andina
Regidn Sur
Centro América
Caribe

1980

88.03
67.08
57.47
25.61
10.84

4.72

253.75

%

34.7
26.4
2.7
10.1
4.3
1.9

100.0

OLADE - ESCENARIO BAJO

TABLA N° 12

DEMANDA FINAL DE ENERGIA

1985
%

97.75  35.1
Ao 27.8
62.22  21.9
2567 9.0
11.92 4.2
559 20
284,34 100.0

(TEP x 10%)
t.c.
2.5 110.53
3.4 101.14
1.7 73.89
-0.2 30.09
1.9 13.91
3.5 6.48
2.3 336.04

1990
%

32,9
30.1
22.0
5.0
4.1
1.9

100.0

2.1
5.1
3.5
3.2
3.1
3.0

3.4

1995
%
140,15 32.6
133.51 311
92.31 21.5
38.63 9.0
16.98 4.0
7.97 1.8
429.55 100.0

4.9
5.7
4.6
5.1
4.1
4.2

5.0

178.39
175.39
114.93
48.61
20.73
9.82

547.87

2000
%

32.5
32.0
21.0
8.9
3.8
1.8

100.0

4.9
5.6
4.5
4.7
4.1
4.3

5.0
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TABLA N° 13

OLADE - ESCENARIO ALTO
DEMANDA ENERGETICA FINAL TEP x 10°

198¢
RESIDUOS
GAS GAS DERIVADOS TOTAL _ VEGETALESY CARBON TOTALNO

NATURAL  SECO CARBON COQUE PETROLEO ELECTRICIDAD COMERCIAL  LENA  ANIMALES VEGETAL COMERCIAL TOTAL

BRASIL .33 .76 .73 3,16 49,63 9,58 (64.11} 20.40 - 3.52 (23.92)  88.903%
MEXICO - 9.34 - 2.06 38,38 4.50 (54.25) 12.83 - - (12.8%) 67.08
VENEZUELA  6.35 - .03 N 10.51 2.49 19.39 01 - - .M 19.40
PERU - 1 .03 .02 5.55 73 6.44 2.69 .32 .12 3.13 9.57
CHILE .1 16 .36 ! 4,54 .85 6.16 1.43 - - 1.43% 7,59
BOLIVIA .04 - - - 1,10 .12 1.26 .68 - .01 .69 1.95
COLOMBIA - 80 .77 Rl 6.73 1,52 10,97 3,04 .30 - 3.34 4.3
ECUADGR - - - - 3.38 .27 3.65 .78 .22 - 1.00 4.65
REGION ANDINA 6.50 147 2.19 .22 31.81 5.98 47.87 8.63 ‘.84 3 {9.60} 57.47
ARGENTINA R 4.14 .08 1t 15.56 2.07 21.94 .24 1.09 .19 1.52 2%.46
URUGUAY . .01 - .01 1.31 .24 1.57 .54 .04 - .58 2.15
REGION SUR - 4.15 .06 2 16.87 2.31 (23.51) .18 1.13 .18 (2.10) 25.61
HONDURAS - - - - .54 .07 .61 .11 .10 - 1.2 1.82
PANAMA - - - - .58 B .69 .32 10 - 42 1.1

EL SALYADOR - - - - .51 Bl .62 1.30 BB - 1.41 2.03
GUATEMALA - - - - .99 A 1.14 1.97 .14 - 2.1 3,25
COSTA RICA - - - - .68 .16 -84 .43 3 .01 .57 1.41
NICARAGUA - - - - .44 .08 .52 .57 12 .03 it 1.22
AMERICA CENTRAL - - - - 3,74 .68 (4.42) 5.70 .70 .02 (6.42) 10.84
REP. BOMINICANA . - - - 1.25 15 1.40 .58 .59 47 1.60 3.08
HAITI - - - - .20 .02 .22 .19 .06 .25 1.50 1.72
CARIBE - - - - 1,45 17 {1.62) 1.73 .65 72 (3.10) 4.72
AMERFICA LATINA 6.83 15.42 2,98 5.56 141,85 23.14 195.78 50.07 3.32 4.58 (57.97) 253.75

2.7} 6.1 (1.2) z.2) (55.9) 9.1) (77.2}) (19.7) (1.3 (.8 (22.8) 100,00
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TABLA N° 14
DEMANDA ENERGETICA FINAL TEP x 10¢
1985
RESIDUOS
GAS GAS DERIVADOS TOTAL . VEGETALES Y CARBON  TOTALNO

NATURAL SECO CARBON COQUE PETROLEO ELECTRICIDAD COMERCIAL  LENA  ANIMALES VEGETARBLE COMERCIAL TOTAL

BRASIL 48 9% 1.2 4.40 56.54 13.08 (76.7%) 18.87 - 4.08 (22.95) 99.74
MEXICO - 12.47 - 7.59 47,23 5.71 (68.00) 13.94 - - (13.94} 81.94
VENEZUELA 6.58 - .04 - 11.70 2,18 20.50 .01 - - .01 20.51
PERYU - .28 .05 .02 6.53 1.02 7.91 2.83 .21 .08 3.12 11.03
CHILE . .18 .39 13 4.32 .76 5.89 1,38 - - 1.38 7.27
BOLIVIA .04 - - - 1.15 2 .43 .34 - .01 .35 1.76
COLOMBIA - 1.09 2.23 .07 7.78 2.1 13.26 318 .38 -, 3,56 16.82
ECUADOR - - - - 4.78 .39 4.67 .69 .24 - .93 5.60
REGION ANDINA 6.73 1,56 2,71 .22 35.74 6.68 (53.64) 8.43 .83 .09 (9.35) 62,69
ARGENTINA 4.29 - 05 al 15.65 2.13 22.23 .24 1.08 .19 1.51 23.74
URUGLAY - .0 - - 1.34 .26 1,61 .55 .04 .59 2.20
REGION SUR 4.29 .81 .05 Ry 16,99 2.39 (23.84) .79 1.12 .19 (.10} | 25.94
HONDURAS - - - - 66 .09 .75 1.19 a2 - 1.31 2.06
PANAMA - - - - .75 .13 .88 .30 14 - 44 1.32
EL SALVADOR - - - - .51 .09 .60 1.29 13 - 1.42 2.02
GUATEMALA - - - - 1.279 17 1.44 2.06 .2 2,30 3.74
COSTA RICA - - - - .71 17 .88 .42 .14 .01 .57 1.45
NICARAGUA - - - - .58 .09 .67 .58 .15 .01 .75 1.42
AMERICA CENTRAL - - - - 4.48 Rzl (5.22) 5.85 .92 .02 (6.79) 1z,
REP. DOMINICANA - - - - 1.53 19 1.72 .57 .72 .53 1.82 3.54
HAITE - - - - .30 .03 .33 1.37 .03 .33 1.73 2.06
CARIBE - - - - 1.83 22 (2.95) 1.94 75 .86 {3.58) 5.60

. , ' (58.68)

AMERICA LATIRA 1.5 15.05  4.05 1,32 162,81 28.83 229.54 49.82 3.62 5.24 288,22
(.0 (5-2)  (4.0) (2.5  (56.5) {10.0) (79.6) {17.3) (1.3} {1.8) (20.4) (120,00}
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TABLA N° 15
OLADE - ESCENARIO ALTO
DEMANDA ENERGETICA FINAL TEP x 10¢
1990
. RESIDUGS
GAS GAS DERIVADOS TOTAL _ VEGETALES Y CARBON  TOTAL NO

NATURAL SECO CARBON COQUE PETROLEQ ELECTRICIDAD COMERCIAL LENA ANIMALES VEGETAL COMERCIAL  TOTAL

BRASIL .78 1.45 2,63 7,08 69.68 19.91 101.53 15.00 - 5.76 (20.76) 122,29
MEXICO - 19,32 - 3,32 65.45 8.00 96.09 15.24 - - 15.24 111.33
VENEZUELA 9.16 - .03 - 4.7 3.07 26,97 .01 - - Nill 26.98
PERU - .49 .08 .03 8.27 1.46 10.33 2.95 - .03 2.98 13,31
CHILE 13 .19 .23 .16 5.33 1.07 7.1 1.53 - - 1.53 8.64
BOLIVIA .62 - - - 1.53 .25 1,80 .50 - .02 .52 2.32
COLOMBIA - 1.50  3.26 1 9,90 3.27 18.04 3.45 .55 - 4.00 22.04
ECUADOR - - - .30 5.92 .59 6.51 ST .28 - .99 7.50
REGION ANDINA 9.31 2,18 3,60 .30 45,66 .o 70.76 9.15 .83 .05 10.03 80.79
ARGENTINA - §.27 - .19 17.52 3.70 29,68 .12 .96 .89 1.17 30.85
URUGUAY .08 .01 - - 1.51 .42 2.02 - .69 - .69 2.7%
REGION SUR .08 8.28 - .18 19.03 4.12 31.70 12 1.65 R 1.86 33.56
HONDURAS - - - - .81 .12 .93 1.27 7 .0t 1.45 2,38
PANAMA - - - - 92 .16 1.08 .28 A7 - .45 1.53
EL SALVADOR - - - - .73 .18 .88 1.47 .26 - 1,67 2,55
GUATEMALA .03 - - - 1.62 .26 191 2.26 .33 - 2.59 4.50
COSTA RICA - - - - 1.01 .24 1,25 .36 .17 .0 .54 1.79
NICARAGUA - - - - .89 .14 1.03 .60 .22 .02 .84 1.87
AMERICA CENTRAL .63 - - - 5.98 1.07 7.08 6.24 1.26 .04 7.54 14.62
REP. DOMINICANA - - - - 1.86 .26 z.12 .7 .78 67 2.16 4.28
HAITI - - - - 42 .05 .47 1.63 .01 .45 2.09 .56
CARIBE - - - - 2,28 .31 2.59 .34 .79 1,12 4.25 6.84
AMERICA LATINA 10,2 31.23 6,23 10.89 208.08 43,12 309.75 48.00 4,53 7.06 59.68 369.43

(2.8) (8.4) (1.7} (2.9) (56.3) (11.7) (83.8) (13.0)  (1.2) (1.9 (16.2)
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TABLA N° 16
DEMANDA ENERGETICA FINAL TEP x 10¢
1995
RESIDUOS
GAS GAS DERIVADOS TOTAL _ VEGETALESY CARBON TOTAL NO

NATURAL SECO CARBON  COQUE  PETROLEO ELECTRICIDAD  COMERCIAL  LENA  ANIMALES VEGETAL COMERCIAL TOTAL

BRASIL 1.40 1.38 5 .48 12.52 93.28 33.63 148.65} 4.82 - 9.07 (13.89) 162.54
MEXICO . 30.25 . 4.32 92.44 11.43 (138.42) 15.68 - - [15.58) 154.10
VENEZUELA 12.60 - - 18.34 4.37 35.21 Nl - - .01 35.22
PERU R 73 R .02 10.12 1,89 12.97 2.97 - - 2.97 15.94
CHILE A5 .20 L4 .20 6.36 1.40 8.35 1.66 - . 1,66 10,01
BOLIVIA R - . .03 2.06 27 2,36 .73 - - .73 3.09
COLOMBLA - 1.09 1.43 18 12.8¢ 5.62 15,560 3.09 .80 - 3.89 29.45
ECUADOR . - - - 3.20 .94 9.14 6% .34 - 1.04 10.18
REGION ANDINA 12.75 3.02 4 .98 43 57.92 14.49 (93.59) 9.15 1.15 - {1030} 103.89
ARGENTINA B 15,01 . .29 19.42 6.32 41.04 - .54 - .54 41.58
URUGUAY 3 - - - 1.72 B8 2.53 .01 .89 - .90 3.43
REGION SUR J13 15.01 - .28 211 7.00 {15.57) Nl 1.43 (1.443 45.01
HONDURAS - _ - - 1.20 .2 1.40 1.41 L30 .01 1.72 3.12
PANAMA - B - - 1.13 18 1.31 .25 22 - 47 1.78
EL SALVADOR - - - - 1.07 23 1.30 1,69 32 - 2,01 331
GUATEMALA - . - - 2,28 ,39 2.67 2.48 .48 - 2.96 5,653
COSTA RICA - - - - 1,47 .35 1.82 .22 .22 .01 45 2.27
NICARAGUA - - - - 1.38 .23 t.el .57 .32 .0z .91 2,52
AMERICA CENTRAL - - - - 8.5% 1.58 (a1 6,62 1,86 .04 (8.52) 18.63
REP. DOMINICANA . - - - 2,51 37 2.7 a1 .81 .91 7.66 5.37
HATTY - - - - .61 .08 69 1.97 - .63 2.60 3.29
CARIBE - - - 2,95 15 £3,40) 2.88 84 1.54 (5.26) 8.66
AMERICA LATINA 14.28 50.64 10,42 17,56 276.26 63.58 (437.74} 39.16 5.28 10,65 {55.09) 432 .83

2.9 (10.3) (2.1 (3.6) (56.0) (13.9) (88.8) (7.9} (1.1 {2.2) (11.2)
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GAS
NATURAL
BRASIL 247
MEXICO .
VENEZUELA 1716
PERU -
CHILE A7
BOLIV1A -
COLOMBIA
ECUADOR -
REGION ANDINA 17.33
ARGENTINA -
URUGUAY L21
REGION SUR 21
HONDURAS -
PANAMA
EL SALVADOR -
GUATEMALA .02
COSTA RICA -
NICARAGUA -
AMERICA CENTRAL .02
REP. DOMINICANA -
HAITI -
CARIBE -
oAl 19.73
(3.0}

GAS
SECO CARBON
3.47 9.32
46.37 -
1.04 15
20 -
2.85 7.02
4.05 7.7
24.499 -
2499 -
78.88 16.49

(12.0) (2.5)

OLADE - ESCENARIO ALTO .

TABLA N° 17

DEMANDA ENERGETICA FINAL TEP x 10*

24600
DERIVADOS TOTAL
COQUE  PETROLEQ ELECTRICIDAD COMERCIAL
19.73 117.74 $1.17 (203.60)
5.56 129.95 16.22 (198.00)
- 22.72 5.86 45,74
.02 12.22 2.61 16.00
.18 7.34 1.74 9,89
- 2.73 L7 3.00
.23 16,54 7.73 34,37
- 11,20 1.48 12.68
.49 72,75 19.69 (121.48)
45 20.51 14,09 §6.04
- 1.96 1.05 3.22
15 22,47 11,14 (59, 26)
- 1.63 .29 1.92
- 1.39 .22 1.61
- 1.56 34 1,90
- 2.97 .56 3.55
. 2.1 .50 7.61
- 2.13 L35 2.4%
- 11.79 2.26 (14.07)
2.97 53 3,50
- .88 12 1.00
3.85 65 {4.50)
15,41 35845 161,13 (600.41)
(2.3) 154.6) (15.4) (91.5)

14.26
.01
2.39
1.76
1.06

3.47
.68

9.87

.02
.02

i.50
.20
1.9
2.65
.28
.43

.97

1.17
2,37

3.54

34.66

(5.3]

RESIDUOS
VEGETALES Y
LENA ANIMALES

Rl

A5
.28
49
.66

.48

CARBON  TOTAL NO
VEGETAL COMERCIAL
13.23 {13.23)
i (14.26)

} .0t
- 2.89
. 1.76
o4 1.10
- 4.64
- 1.09

.04 (11.49)
- (-3
- 1.17
- (1.17)
- 1.95
- .48
- 2.40
- 3.31
.02 .30
.0z .93
.01 (9.37)
1,23 3.8
.87 3.74
2.10 (6.52)
15.41 (56.04)
(z.3) (8.5)

216.85
212.26
45.75
18.89

11.45
4.10

35.01
13.77

132.97

56.09
4.39

60.43
3.87
2.08
4.30
6,86
2.9
3.41

2%.44

6.78
4.24

11.02

656.95

(100.0)
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Para esto se utilizd, fundamentalmente, o
informacién contenida en los balances ener-
géticos de OLADE y el trabajo sobre eficien-
cias realizade para la elaboracién del Pro-
gramc Latinoamericano de Cocperacion Ener-
gética - PLACE . Asimisme, se utilizé la in-
formacién disponible sobre andlisis naciono-
les del sector energético que permitieren ha-
cer modificaciones a las eficiencias de los
centros de transformacion.

Mencién especial debe hacerse del sector
energético propiamente dicho. Lla conver-
sién del consumo final de energia eléctrica a
su composicién por fipo de generacion y, por
lo tanto, de energia primaria, se hizo tenien-
do en cuenta, en lo posible, los piones de
expansién eléctrica.  En aquellos casos en
gue la informacién nacional era precaria, en
general se considerd una mayor penetracion
de la energia hidrica y/o del carbén y el gas
natural por combustibles liquidos. En todo el
proceso las energias hidrica, nuclear y geo-
térmica se consideraron con el eguivalente
térmico.

En cuanto al gas natural, debe aclararse que
dado que el GLP y otros liquidos del gas se
incluyaron en los derivadoes del petréleo, las
cifras de energia primario subestiman al gas
natural en cerca de 20% vy sobrestiman al pe-
tréleo en aproximadamente 8%. Ademds,
hay que tener en cuenta que los productos
no energéticos no estan incluidos, lo cual
contribuye o subestimar adicionalmente el
gas.

Los resuliados globales sefalan un crecimien-
to de la oferta del 4.8% anual promedio du-
rante el periodo de 1980 al afio 2000. Asi-
mismo, ta eficiencia energética mejora como
consecuencia de una disminucién en pérdi-
das de transmisién y distribucién y un aumen-
to en lg eficiencia de las plantas térmicas vy
de las refinerias asi como por la sustitucidn
de formas primarios de energia (iefa) por
otras de mayor eficiencia energética.

En lo que se refiere a la composicidn de la
oferta primaria, ios cambios mds importantes
son los siguientes (Ver Tablas Nos. 18 - 21).

1} Disminucidn de la participacidon de la lefa
en aproximadamente la mitad, al caer de
15.9% en 1980 a 7.6% en el afo 2000.

2) Caida del petrdlec de 46.0% o 40.1% vy
aumento, a su vez, del gas natural de
13.4% a 15.7%.

3) Notable crecimiento en la participacion
del carbén, el cua! mds gue se duplicard,
al cambiar de 3.9% a 8.5%.

4) Asimismo, creciente importancia de la hi-
droenergic, cuya participacidon variard de
16.0% a 22.4%.

5) Dado gue las energios geotérmica y nu-
cleor estan en la etapa inicial de penetra-
cién en Latincamérica, su uso mas que se
duplicard en los préximos 18 afos, espe-
cialmente la nuclear que aumentard de
0.2% a 3.4%.

Organi zaci 6n Lati noaneri cana de Eneraqi a



TABLA N° 18
CONSUMO DE ENERGIA PRIMARIA - 1980
(10 TEP)

RESIDUOS
CARBON %  LENA Yo VEGETALES Y PETROLEO %  GAS Yo HIDRO % GEO % NUCLEAR % SOLAR % TOTAL %
ANIMALES %

Brasit 614 42,0 2835 47.3 12,82 752 462t 267 087 1.7 30.09 50.0

— — — — — — 124.48 33.1
Mexico 2.44 16.7 12.83 21.4 - — 56,98 32.0 24.32 48.4 1292 21.5 0.26 52.0 — - — — 10975 29.2
Regién Andina 4.88 33.4 8B.45 141 1,37 B0 38.36 221 17.45 34.8 11.66 19.4 —_ — _— = — — B217 218
Regién Sur 115 7.9 131 22 1.18 6.9 24467 142 761 151 316 53 — — 0.69 100,00 — — 39.77 10.0
Ameérica Central — 574 9.6 077 4.5 468 27 — e 172 29 024 480 —_— — — 1315 3.5
Caribe —_— — 3.26 54 09 53 234 1.4 _ — 0.60 1.0 —_ - —_ = —_ 710 1.9
TOTAL 14,61 100.0 59.94 100.0 17.04 100.0 173.24 100.0 50.25 100.0 40.15 100.0 0.50 100.0 0.69 ¥00.0 — — 376.42 700.0
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Mo
~J

Brasil

México

Region Andina
Regidn Sur
Ameérica Central
Caribe-

TOTAL

CARBON %  LENA

14.67 62.0 30.51
402 17.0 13.94
4.27 18.1 8.70
0.40 1.7 0.83

_— 590
0.29 1.2 3.63

23.65 100.0 63.51

RESIDUOS

TABLA N° 19
CONSUMO DE ENERGIA PRIMARIA - 1985
(10° TEP)

%  VEGETALES ¥ PETROLEC % GAS

ANIMALES %

48.0 10.25 74.6 52.61
21.9 —  — 62,14
13.7 090 6.6 43.51
1.3 1.00 7.3 21.00
2.3 076 55 4.8]
57 083 60 250

100.0 13.74 100.0 186.57

28,2 3.23
33.3 25.91
23.3 1529
1.3 7.85
2.6 —
1.3 —
100.0 52.30

%

6.2
49.6
29.2
15.0

100.0

HIDRO %
46.75 62.2
3.97 53
18.56 24.7
3.28 4.4
2,43 3.2
0.17 0.2
75.16 100.0

GEO

0.7

0.25

0.96

%

NUCLEAR %

0.91 33.5
0.91 33.5

0.90 331

2.72 100.0

SOLAR

TOTAL

158.90
111.60
91.23
31.26
14.15
7.42

418.60 100.0

38.0
26.7
21.8
8.4
3.4
1.7
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Brasil

México

Regicn Andina
Region Sur
América Central
Caribe

TOTAL

CARBON

21.94
6.01
4.71
0.53
0.65

35.84

% LENA %
61.2 30.99 46.2
16.8 15,24 22.7
187 9.30 13.8
1.5 069 1.0
— 6.34 9.4
1.8 459 6.8
100.0 67.15 100.0

RESIDUOS

TABLA N° 20
CONSUMO DE ENERGIA PRIMARIA - 1990

VEGETALES ¥ PETROLEO %

ANIMALES %

11.98 76.0 61.99
— — 7820
0.93 59 5231
0.62 3.9 2291
1.37 87 6.32
0.86 55 274

15.76 100.0 224.47

27.6
34.8
23.3
10.2
2.8
1.2

100.0

(10° TEP)

GAS % HIDRO

4,33 54 04.72
43.00 53.6 4.19
19.73 24.6 29,18
13.10 163 7.34

- — 3.33
0.28

80.16 100.0 109.04

%

59.4
3.8
26.8
6.7
3.1
0.3

100.0

GEOQ

Y

611

32.9

100.0

MUCLEAR %

4.62
1.22

1.59

7.43

59.4
16.4

21.4

100.0

SOLAR

Yo

TOTAL

200.60
148.70
118.16
46.78
17.87
9.12

541.18

o

37.4
27.7
22.0
8.7
3.3
1.7

100.0
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Brasil

México

Regidn Anding
Region Sur
América Central
Caribe

TOTAL

TABLA N° 21 ‘
CONSUMO DE ENERGIA PRIMARIA - 2000
(10° TEP)

B RESIDUOS :
CARBON % LENA %  VEGETALESY PETROLEO % GAS %  HIDRO %  GEO
ANIMALES %

56.52 18.1 33.37 45.2 13.91 71.9 114.45 297 10.13 &6 12572 57.4 —
10.92 13.1 14.26 193 — . 14601 37.3 86.24 56.2 8.54 3.9 1.61
13.28 160 1001 136 1.8 87 B81.78 209 81.78 20.9 60.33 27.5 —
.14 1.4 119 1.6 022 1.1 30,60 7.8 3060 7.8 17.53 8.0 1.22
e e 7.07 9.6 257 133 1246 3.2 1246 3.2 6.50 3.0 ~—
1.19 1.4 7.93 107 09 50 4.5 1.2 4.56 1.2 0.49 0.2 —

83.05 100.0 73.83 100.0 19.34 100.0 391.86 100.0 153.57 100.0 219.11 100.0 2.38

% NUCLEAR %

~  14.49 43.3
56.9 12.24 36.4

431 6.81 20.3

106.0 33.54 100.0

SOLAR

%

TOTAL

370.59
279.82
201.24
B0 49
29.82
15.13

977.09

37.9
28.6
20.6
8.2
3.1
1.5

100.0
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1. INTRODUCTION 1/

The present document aims ot cnalyzing the
energy prospects for Latin America. . The approach
starts with an anclysis of the countries, in order to
“arrive at an integration of national projections for
Latin America.

It should be clarified, first of all, that the resulis
ought to be considered preliminary. In fact, OLADE
has undertaken different efforts geared to analyzing
the future energy situation of Latin America, by applying
formal models. The results have been obtained
through simple procedures, using relations among
aggregate variables such os totol energy and gross
dormnestic product (GDP) and by applying judgments
and manuai modifications in order to take into account
the trends in governmental policies with repercussions
for energy structure.

The document is composed of two paris. The first

provides a brief summary of the Latin American energy

situation over the last decade. The second presents
the methodology used in determining energy demand
and the corresponding results.

2. THE ENERGY SITUATION OF LATIN
AMERICA 1M THE 1970's

2.1 ENERGY RESERVES

Latin America is a region rich in energy sources.

1/ It is the cooperation of Juan Ortiz, Angel Egeuz, Gernot Ruths
and Juan Carlos di Primio in the preparction and processing of
information is greatly appreciated. -

Dege Otero
HEAD OF. THE ENERGY PLANNING PROGRAM
: OLADE

Indeed, the availabkility of conventional sources -
without including biomass and scolar and wind
energy possibilities - makes it possible to lock
forward to the future with optimism, if the problems
of financing and technological development can
be resolved in terms of tapping these resources,
and if regional energy integration can be progres-
sively bolstered.

Of the total proved reserves, the hydro resources
are notable. They represent 49.8%, followed by
oil with 21.4%, coal with 11.9%, natural gas with
13.5% and finally, geothermal and nuclear with
3.2% between the two. Unlike oil and natural
gas, 80% of whose reserves are concentrated in
Mexico and Venezuela, the hydroelectric potential
is characterized by better distribution among the
countries of the region. As for coal, Brazil, Mexico
and Colombia account for more than 80%. (See
Table 1.)

TABLE 1
EMNERGY RESERVES

(10 TOE)
Qil 11071 21.6
Gas 6900 13.5
Hydro 25560 49.8
Coal - 6126 11.9
Nuclear 1475 2.9
Geothermal 143 _0_3
TOTAL 51275 100.0



2.2 ENERGY PRODUCTION AND CONSUMPTION

The Latin American region produces more energy
than it consumes, Thus, in 1970, 51.4% of the
energy production was exporfed.  Although
production was 23.6% higher in 1980 than it had
been in 1970, exports dropped to 34.5% of total
production, as a consequence of the region’s
greater needs (consumption grew at an annual
rate of 5.4%) and the lower growth rate for
production (2.1%). (See Table 2.} Moreover,
exports as well as imports concentrated on
hydrocarbons, with only small amounts of coual
and other, non-energy products.

Taking into account that during the 1970's the GDP
grew at an average annual compound rate of
5.8%, the final energy consumpiion/GDP elas-
ticity was 0.94. Nevertheless, if this relation
is analyzed by periods and subregions, important
differences can be found. {(See Table 3.)

Energy production is basically hydrocarbons, which

- represented 72% of the total in 1980, as opposed

to 78% in 1970, as a result of the drop in wil
production that occurred between 1970 and 1976.
{See Table 4.} However, as of 1977 production
again rose, so that the 1978 figures were higher
than those for 1970. Hydroenergy and plant and

TABLE N° 2

{TOE x 10%)

1976 1976

Production 432 422
Exports 222 161
Imports 56 88
Energy demand'/ 234 - 330
Final consumption 159 231
‘Final energy consumption : 150 216

1/ Secondary energy is not on a par with primary energy.

EVOLUTION OF ENERGY PRODUCTION AND CONSUMPTION [N LATIN AMERICA

1979 1980
—0.4 501 59 534 6.6
—5.2 171 2.0 184 7.7
7.8 @3 1.9 86 —7.5

59 398 6.4 411 3.3
6.4 270 5.3 276 2.2
6.3 251 6.3 254 1.2

TABLE N° 3

1970 - 76
Brazil 0.74
Mexico 1.36
Andean region _ 1.00
Central America 0.82
Caribbean 0.77
Southern region 0.72
TOTAL 0.94

ENERGY /GDP ELASTICITY

1976 - 79 1979 - 80 1970 - 80
0.79 0.19 0.70
1.03 1.09 1.2%
1.28 0.71 1.08
0.88 —0.56 0.78
0.82 —0.42 0.68
0.81 0.02 0.84
1.02 0.54 0.94
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ENERGY PRODUCTION BY SOURCES IN THE 1970 - 1980 PERIOD

TABLE N° 4

(TOE x 10%)
1970 % 1976 Y 1977 % 1978 % 1979 Yo 1980 Y
Coal 5245 1.21 6933 1.64 7637 1.74 8218 1.79 8396 1.68 8644 - 1.62
Firewood 46967  10.87 55783 13.22 55926 1277 . 56639 1234 58158 11.61 59968 11.24
Other Plants and Vegeiable Residues B662 2.01 12059 2.86 14257 3.26 15082  3.29 16279 3.25 17501 3.28
Qil 275230 63.71 231592 5490 239484 54,69 253203 5516 280243 55.94 798444 5593
Natural Gas 22929 5.31 27142 6.43 25537 5.83 26030 5.67 23538 4.70 27116 5.08
Associated Gas 40413 9.35 38028 9.02 40754 9.31 44147 9.62 52335 10.45 59152 11.09
Hydroenergy 32572 7.54 49277  11.68 53214 12,15 54426  11.86 60642 1210 61443 11.51
Geoenergy — 425 g.10 533 0.12 560 0.12 701 0.14 642 0.12
Fission Fuels . 580 0.14 580 0.13 491 0.15 691 0.14 691 0.13
TOTAL 432018 100 421819 100 437922 100 458995 1060 500983 100 533601 100
Non - Commercial 55629 12.88 67842  16.03 70183 1603 71721 1563 74437 14.86 74469 14.52
Commercial 376389 87.12 353977 B3.92 367739 83.97 387275 B4.37 426546 B5.14 456132 85,48
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animal fuels, with growth rates of over 7.0%,
showed the highest rates of penefration. In the
case of vegetable fuels, the explanation lies in
the production of ethanol in Brazil and in the use
of plant residues for the production of heat and,
in some countries, electricity. [t should also be
noted that nuclear and geothermal energy made
their entrance in the early 1970's.

As for energy consumption, this is concentrated
on hydrocarbons, whose participation increased
slightly from 45.3% in 1970, to 46.6% in 1979.
Hydroenergy continued a slow but continucus
penetration, passing from 13.7% in 1970, to 16.2%
in 1980, while coal, with a still onlfy slight partic-
ipation, modified its downward trend as of 1975.
For its part, firewood decreased its participation
from 20.1% to 14.6%. (See Table 5.)

The consumption structure of Latin America by
sectors underwent important changes during the 1970-

1980 period. (See Table 4.). In fact, the industrial
sector was consolidated as the region’s major energy
consumer, thereby reflecting the growing importamce
of industry for Latin American economy, as it went from
30.8% of total consumption in 1970 to 34.2% in 1980.
Transportation displaced the residential/commercial
sector in the area of consumption, when its parficipation
increased from 28.8% to 31.9%, as compared with
34.6% and 28.5% for the latter, as a result of acceler-
ated urbanization and a larger motor park.. The
agricultural/livestock sector maintained a low participation
of 4% throughout the decade, thus reflecting rather than
agriculture with a large energy consumption, one with
o quite Jow level of technology.

Latin America’s final energy consumption grew at
a rate of 6.3% between 1970 and 1976, and at a rate
of 5.1% between 1976 and 1979, as a consequence of
fower economic growth rates. According to forms of
energy, oil increased its participation during the first
half of the decade and later stabilized ot 56%. (See

1/ Thermal equivalent of hydroenergy.

TABLE N° 58
ENERGY CONSUMPTION BY SOURCES'/
(TOE x 10%)
1970 1976 1979 1980

Coal 8 3.4 10 3.0 14 3.5 15 3.6
Firewood 47 20.% 56 17.0 58 14.6 60 14.6
Cther fuels 8 3.4 12 3.6 16 4.0 17 4.1
-QOif 106 453 158 47.9 190 47.6 192 46.6
Hydroenergy 32 13.7 48 14.6 60 151 67 16.2
Gas 33 140 45 13.6 59 14.8 60 146
Geothermal — — 0.3 0.1 " 0.6 0.2 0.5 0.1
Fission fuels ‘ — — 0.6 0.2 0.7 0.2 0.7 6.2
TOTAL . 234 100 329.9 100 398.3 100 411 100
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tndustry
Agricuiture
Transport
Res-com-Pub*
QOthers

TOTAL

*Residential, Commercial, Public

TABLE N° &
FINAL ENERGY DEMAND BY SECTORS

(TOEx 10%)

1970 1976 1977 1978 1979 1980

TEP x 1000 (%)  TEP x 1000 (%) TEP x 1000 (%) TEP x 1000 (%) TEP x 1000 (%) TEP x 1000 (%)
46.371 (30.8) 71.411 ( 33.1) 76.010 ( 34.0) 84.605 (.35.4) 85.326 ( 34.0) 88.399 ( 34.2)
5473 (3.6) 7.395 ( 3.4) 7.570 ( 3.4) 9778 ( 41) 9.214 { 3.7) 9910 ( 3.8)
43.241 (28.8) 66.884 ( 31.0) 68.929 ( 30.8) 74.993 ( 31.4) 81.378 ( 32.5) 82.383 ( 31.9)
53.450 (35.6) 66.692 ( 30.9) 67.774 ( 30.3) 68.543 ( 28.7) 70.832 ( 28.3) 73.668 ( 28.5)
1.809 ( 1.2) 3.181 ( 1.5) 3362 ( 1.5) 1.015 ( 0.4} 3913 ( 1.5 3754 ( 1.5)

150.344 (100.0) 215.563 (100.0) 223.645 (100.0) 238.934 (100.0) 250.663 (100.0) 258.114 ( 99.9)
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Table 7.) By sectors, transpotation consumed more than
50% of the oil and oif derivatives; the residential sector,
more than 50% of charcoal and firewood; and the
industrial sector, maore than #0% of coal and coke. (See
Table 8.) )

3. PROJECTIONS TO THE YEAR 2000

In projecting the final energy demand as well
as the supply to satisfy it, the analysis was carried out
through national projections to arrive at Latin America.

Eighteen countries were considered; and they were
grouped as follows, under six subregions:

1. Brazil
2. Mexico

3. Andean region

Bolivia

4. Southern region

Argentina
Uruguay

5. Central America

Costa Rica
El Salvador
Guatemala
Honduras
Nicaragua
Panama

6. The Caribbean

Dominican Republic
Haiti

Other countries were nol taken into account, due
to a lack of reliable information. Such were the cases

of Guyana, Paraguay, Cuba, Jomaica, Trinidad and
Chile - Tobago, Suriname, Barbados, Grenada and other
Colombia Caribbean countries. Preliminary estimates show that
Ecuador . the energy supply for this group of countries represented
Peru 3.8% of the Latin American total in 1970, and 3.6% in
Venezuela 1980.
TABLE N° 7
FINAL ENERGY CONSUMPTION BY SOURCES
(TOEx 10%)
1970 % 1976 % 1979 % 1980 %

Coal 2 1.3 2 0.9 2 0.8 3 1.2

Firewood 42 28.0 48 222 49  19.6 50 19.6

Other fuels 3 2.0 4 1.9 4 1.6 3 1.2

Natural gas 2 1.4 5 2.3 7 2.8 7 2.7

Coke 3 8.0 4 1.8 5 2.0 6 2.4

Charcoal 2 1.3 3 1.4 4 1.6 5 1.9

Qil & deriv. 78 52.0 121 56.0 142 56.8 142 557

Gas-S G 6.0 12 5¢6 15 6.0 16 6.3

Electricity 9 6.0 17 7.9 S22 8.8 23 9.0

100.0 216 100.0 250 100.0 255 100.0

TOTAL _ 150
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Industry
Agriculture
Transport
Res-Com-Pub
Others

TOTAL

TABLE N° 8

SECTORIAL ENERGY CONSUMPTION BY SOURCES

COAL AND
COKE
1970 1980
8.4 ?.1
0.0 0.0
0.6 0.1
0.4 0.2
0.0 0.0
2.9 3.2

(%)

FUEL AND VEGETABLAES
AND ANIMALS RESIDUES

1970

10.4
48.6
0.2
67.9
9.6

29.3

1980

9.5
34.2
0.0
57.2
4.8

21.0

GAS
1970 1980
2006 22.8

0.0 0.0
0.0 0.0
3.7 4.8
2.9 2.2
7.6 9.2

OlL

1970

46.3
40.4
9%.0
19.5
83.5

52.2

1980

41.2
56.3
9.7
23.5
88.2

56.1

ELECTRICITY
1976 1980
10.2 140

4.2 6.7
0.3 0.2
8.0 148

3.9 4.8

6.3 9.2

OTHERS
1370 1980
4.1 3.5
68 - 2.7
0.0 0.0
0.4 0.3
0.0 0.0
1.7 1.3
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3.1.

ENERGY DEMAND

tn calculating final energy demand, basically the
energy balances for the 1970 - 1981 period and
GDP and population datd provided the starting
point. Information was also used from projections
in those cases where studies existed - be these
national (Colombia, Mexico, Peru, El Salvader, and
Costa Rica) or regional (OLADE, I1DB).

First, total energy demand was estimated, and then
it was distributed according to forms of primary and
secondary energy. Energy demand calculations
start with the idea that there is a relationship

among energy, population and economic growih,

For this purpose, the following relationships were
studied for each of the countries:

— evolution of energy intensity

— evolution of per capita energy consumption

— evolution of energy/GDP elasticity

— relations between final energy consumption
and GDP

— relations among final energy consumption,
GDP and population,

For each one of the above-mentioned relations,
different types of functions were estimated; and
those that vielded a good fit, and that best
represenied the changes occurring between 1970
and 1981, were chosen. Thus, no one type of
relation and functional form was taken for each
country: In making the projections, in some
countries the energy/GDP elasticity concept was
used; but in most cases, the change in energy
intensity was used, since this relation has proven
to be the most clear-cut and to have the greatest
stability in its variations. The energy/GDP relation
was. not considered, since it implies constant
elasticity over time, which would overestimate
energy needs, whereas the evolution of the sume -
be this regional, subregional or national - has
demonstrated a downward trend over the last
fifteen years. The resulis have rather been taken
as a point of reference and upper limit. Likewise,

the estimated per capifa energy consumption has
been taken as a reference.

To project final energy demand for 1980 to the
year 2000, two scenarios (one low and one high)
were selected; they were characierized by average
annual econamic growth rates of 3.92 and 4.89%.
respectively.

The growth rates for each scenario were defined
on the basis of an analysis of the region’s economic
growth between 1950 and 1982 and on the basis of
development possibilifies over the next two years.
National, international, and ECLA documenis
were used.l/ In general, each country was
considered separately. (See Tables ¢ and 10.)

It can be observed that between 1980 and 1985
the difference between the two scenarios is
minimal, because it is considered that litile change
can occur aver the next two years. The 1985 -
1990 period is the period of transition, since given
the difficulties being experienced by most Latin
American countries, the economic growth rates
are expected to drop, so that it is very unlikely
that the high rotes of the 1970 - 1980 period will
again prevail. Between 1990 and the year 2000,
the high scenario considered long-term ecenomic
growth trends for each country, The low scenario
assumed the same 1960°s frends for smeali and
medium-sized countries and 1950’s trends for
larger ones. it should be noted, however, that
both scenarios are characterized by higher
growth rates for the 1990 - 2000 period as opposed.
to 1980 - 1990,

Once energy demand had been calculated, its
breakdown by forms of energy wos determined
by using a porticipation model, where:

PE; = aj + bilnE i=1,..9

1/ ECLA. Prejections for Letin American Development in

the 1980's, Santiago, Chile, 1981,
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1980
GoP (%)
Brazil 117.3 ( 35.2)
Mexico 83.0 ( 24.9)
Andean Region 72.4 (2.7}
Scuthern Regionl/ 43.8 ( 13.1)
Central America 127 ( 3.8)
Caribbean2/ 4.2 ( 1.3)
333.4 (100.0)

Gr = Growth rate with respect 10 previous year
1/ Cnly two countries (Argentina and Uruguay)
2/ Only two countries (Dominican Republic and Haiti).

TABLE N° 9
OLADE: - HIGH SCENARIO
GROSS DOMESTIC PRODUCT (GDP)
(1970 US$ x 109)

1985 1990

GDP (%) GR GDP (%) GR
133.3 ( 36.0) 2.59 151.6 ( 34.7) 2.61
93.9 (253) 250 mM7.1 ( 26.8) 4.5
BO.5 (21.7) 214 943 { 21.6) 3.2
438 (11.8) 000 51.3 (11.7) 3.2
141 ( 3.8) 2.1 16.8 { 3.8) 3.57

50 ( 1.4) 3.55 59 ( 1.4) 3.36
370.6 (100.0) 2.14 437.0 (100.0) 3.35

GDP

196.3
151.5
117.8
66.2
211
7.4

560.3

1995
{%)

( 35.0)
( 27.0)
( 21.0)
( 11.8)
( 3.8)
( 1.3)

(99.9)

GR

5.30
5.29
4,55
5.23
4,66
4.63

5.10

2000

GDP (%)
2541 ( 35.3
196.2 27.3

{

{
147.0 ( 20.

(1.

(

{

718.8 (100.0)

GR

5.30
5.31
4.53
5.25
4.82
4.68
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TABLE N° 10
OLADE: - LOW SCENARIO
GROSS DOMESTIC PRODUCT (GDP)
(1970 US$ x 109)

1980 1985 1990 1995 2000

GDP % GDP Yo GR GDP % GR GDP % GR GDP % GR
Brazil 117.3 (35.2) 133.3 (34.4) 259 167.8 ( 34.8) 471 227.7 ( 352) 6.30 309.1 ( 357) 6.30
Mexico 83.0 (249) 972 (260) 321 1288 (367) 579 1749 (27.1) 6.31 237.3 ( 27.4) 6.29
Andean Region 72.4 (21.7) 816 (21.7) 2.42 1040 (21.5) 497 1342 (20.8) 523 173.0 ( 20.0) 5.2
Southern Region!/ 438 (13.1) 438 {11.7) 000 577 (12.0) 567 780 {12.1) 621 1055 ( 12.2) 6.23
Ceniral America 127 ( 3.8) 144 ( 3.8) 254 180 ( 3.7} 456 232 ( 3.6) 522 300 { 3.5 527
Caribbean2/ 42 { 1.3) 50 ( 1.3) 3.55 62 ( 1.3) 440 80 ( 1.2) 523 104 { 1.2) 539

333.4 (100.0) 375.3 (100.0) 2.40 482.6 (100.0) 5.15 646.0 (100.0) 6.01 865.3 (100.0) 6.02

1/ Only two couniries {Argentina and Uruguay).
2/ Only two couniries (Deminican Republic and Haiti).
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with:
PE; = participation of each form of 'energy i in
total demand

total energy demand, in TOE

coal

firewood

other plant and animat fuels
charcoat

coke

primary natural gas
secondary natural gas

oil derivatives

electricity.

M NO b Wl —

LPG was included whoily under oil derivatives,
and non-energy products were not considered.

Once the corresponding estimates had been
made according to the aforementioned method-
ology, it was found that final demand averaged
4.8% for the high scenario and 3.9% for the low
one. By the year 2000, the energy consumption
under the high scenarioc would be 20% higher
than that of the low one. Given the economic
growth assumptions, only as of 1990 could notable
differences be seen between the two scenarios.
(See Tables 11 and 12.)

The subregional breakdown of consumption will
favor greater participation by Mexico in the total,
while the other subregions will decrease their
participation in view of that country’s predicted
increases from 26.4% in 1980 to 30.0% in 1990
and to 32.3% in the year 2000. Mareover, the
energy consumpiion of Brazil, Mexico, and the
southern and Andean regions, i.e., nine couniries,
will account for more than 94% of Latin America’s
energy consumption in the year 2000.

As for the distribution of consumption, an analysis
of the high scenario leads to the following
conclusions: (See Tables 13 - 17).

f‘&':« i -

3.2

1) Oil derivatives will decrease their porticipation
slightly from 55.9% in 1980, to 54.6% in the
year 2000. However, in absolute terms,
consumption will be doubled to 276 x 10® TOE
over the same period.

2) Direct firewood consumption will drop
appreciably from 19.7% to 5.3%, while charceal
will rise from 1.8% to 2.3% and plant residues
will maintain levels similar to those of 1980.

3) Electricity will continue its upward trend, going
from 91.8% in 1980, to 15.4% in the vyear
2000.

4) Natural gas will have a greater increment
than in the year 2000, since its participation
would be 15% against 8.8% in 1980.

5) Coal and coke will increase their participation
from 3.4% to 4.5%.

6) The aforementioned changes will be reflected
is growing importance for commercial forms
of energy os opposed to “non-commercial”’
ones (such as firewood, charcoal, and planf
and animdl fuels). The former are expected
to go from 77.2% in 1980, to 91.5% in the
year 2000.

ENERGY SUPPLY

Once final demand by energy forms was known,
primary energy supply available to satisfy it was
determined. The procedure consisied of con-
verting secondary energy into its primary energy
equivalent by using transformation efficiencies
ond transportation and distribution loss factors.
For this purpose, information contained in the
OLADE energy balances was used, baosically,
along with the work on efficiency carried out
during the elaboration of the Latin American
Energy Cooperation Program (PLACE).2/ Likewise,

2/ OLADE, iatin America Energy Cooperation Progrem .-

PLACE, Quitc, 1981,
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TABLE N° 11

OLADE - LOW SCENARIO
FINAL ENERGY DEMAND

(TOE x 10°)
1980 1985 1990 1995 2000

% Y% GR % GR Y GR % GR
Brazil 88.03 347 9974 34.6. 2.5 122.29 331 4.2 162,54 330 59 21683 33.0 6.0
Mexico 67.08 264  81.94 28.4 4.1 111.33  30.1 6.3 15410 31.3 67 21226 323 6.6
Andean Region 5447 227 6299 2.9 2.1 80.79 21.9 5.0 103.89 2.1 5.0 132.97 202 5.0
Southern Region 2561 101 2594 9.0 0.2 33.56 9.1 55 45.01 9.1 6.0 60.43 9.2 6.1
Central America 10.84 43 1201 42 3.1 1462 4.0 4.1 18.63 3.8 4.8 23.44 3.6 47
Caribbean 472 19 560 1.9 3.5 6.48 1.9 4.1 B.66 1.8 4.8 11.02 1.7 5.0
TOTAL 253.75 100.0  288.22 100.0 2.6 369.43 100.0 5.1 492.83 100.0 656.95 100.0
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‘Brazil
‘Mexico

Andean Region

Southern Region
Central America
Caribbean

TABLE N° 12

' OLADE - HIGH SCENARIO
FINAL ENERGY DEMAND

(TOE x 1¢%)

1980 1985 1990

‘ % Yo GR %
88.03 34.7 9775 351 25 110.53 32.9
67.08 264 919 278 3.4 101.14  30.1
57,47 22.7 62,22 21.9 1.7 73.89 22,0
2561 10.1 25.67 9.0 -0.2 30.09 2.0
10.84 4.3 11.92 42 1.9 13.91 4.1
4.72 1.9 5.59 20 35 6.48 1.9

253.75 100.0 284.34 100.0 2.3

336.04 100.0

GR

2.1
5.1
3.5
3.2
3.1
3.0

3.4

1995
%

140,15 32.6
133.51 311
92.31 21.5
38.63 9.0
16.98 4.0
7.97 1.8
429.55 100.0

GR

4.9
57
4.6
5.1
4.1
4.2

5.0

178.39
175,39
114.93
48.61
20.73
2.82

547.87

2000
%

32.5
32.0
21.0
8.9
3.8
1.8

100.0

GR

4.9
5.6
4.5
4.7
4.1
4.3

5.0
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TABLE N° 13
QLADE - HIGH SCENARIO
1980 FINAL ENERGY DEMANMND
(TOE x 106)
VEGETAL
NATURAL  DRY OIL . TOTAL - AND ANIMAL TOTAL - NON
GAS GAS COAL  COKE DERIVATIVES ELECTRICITY COMMERCIAL FIREWOOD RESIDUES  CHARCOAL|COMMERCIAL TOTAL
BRAZIL 33 .76 73 3.6 49.63 9.50 (64.11) 20.40 - 3.52 (23.92)  88.03
MEXICO - 9,34 - 2.06 38.35 4.50 (54.25) 12,83 - - (12.83) 67.08
VENEZUELA 6.35 - .03 .01 10,51 2.49 19,39 .01 - - .n 19.40
PERU - L1 .03 .02 5.55 .13 6.44 z.68 .32 .12 3.13 9.57
CHILE . .16 .36 .14 4,54 .85 6.16 1,43 - - 1.43 7.59
BOLEVIA .04 - - - 1.10 12 1.26 -68 - .01 .69 1.95
COLOMBIA - .90 1.77 .08 6.73 1.52 10.97 3.04 .30 - 3.3 4.5
ECUADOR - - - - 3.38 .27 3.65 .78 .22 - 1.00 4.65
ANDEAN REGION 6.50 1.17 2,18 .22 31.81 5.98 47.87 8.63 .84 13 (9.60) 57.47
ARGENTINA A 4.14 .06 .1 15,56 z.07 21.94 .24 1.00 .19 1.52 23.46
URUGUAY : CLo - .01 1.31 .24 1.57 .54 .04 - .58 2.18
SOUTHERN REGION - 4.15 .86 .12 16.87 2.31 (23.51) .78 1.13 .19 {2.10) 25.61
HONDURAS - - - . .54 .07 .61 1.1 .10 . 1.21 1.82
PANAMA - - - - .58 RE .69 .32 .10 N .42 1,11
EL SALVADCR - - - - .51 A1 . .62 1.30 R - 1.4% 2.03
GUATEMALA - - - - .99 .15 1.14 1.97 .14 - 2.11 3.25
COSTA RICA - - - - .68 .16 .84 .43 13 .01 .57 1.41
NICARAGUA - - - - A4 .08 .52 .57 2 .01 .70 1.22
CENTRAL AMERICA - - - - 3.74 .68 (4.42) 5.70 .70 .02 (6.42) 10.84
DOMINICAN REPUBLIC - - - - 1.25 .15 1.40 54 .59 47 1.60 3.00
HAIT( - - - - .20 .02 .22 119 . .06 .25 1.50 1.72
CARIBBEAN - - - - 1.45 17 (1.62) 1.73 .65 .12 (3.10) 4.72
LATIN AMERICA 6.83 15.42 2,98 5.56 141.85 23.14 195.78 50.07  3.32 4.58 (57.97)  253.75
2.7) 6.1)  (1.2) (2.2) (55.9) 9.7} (77.2) (19.7) (1.3) (1.8) (22.8) 100,00
v
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BRALEL
MEXICO

VENEZUELA
PERU

CHILE
BOLIVIA
COLOMBIA
ECUADOR

ANDEAN REGION

ARGENTINA
URUGUAY

SOUTHERN REGION

HONDURAS
PANAMA

EL SALVADOR
GUATEMALA
COSTA RICA
NICARAGUA

CENTRAL AMERICA

DOMINICAN REP.

HAITI

CARIBBEAN

LATIN AMERICA

NATURAL
GAS

48

6.58

i
.04

6.73

1.5

4.0)

DRY
GAS

.99

12.47

.22

.18

1.0%

1,56

.0

.01

15.03

{5.2)

COAL

1.29

.04
.05
.39

N

.05

4.05

4.0

4.40
2.59

.02

13

.07

.22

7.32

OLADE - HIGH SCENARIO
1985 FINAL ENERGY DEMAND

TABLE N° 14

(TOE x 106)
VEGETAL
OIL TOTAL AND ANIMAL TOTAL NON
COKE DERIVATIVES ELECTRICITY COMMERCIAL FIREWOOD RESIDUES CHARCOAL COMMERCIAL TOTAL
56.54 13.09 {76.79) 18.87 - 4,08 (22.95) 99.74
47.23 5.71 (68.00) 13.54 - - (13.98) 81.54
11.70 2.18 20.50 .01 - - .01 20.51
6.53 1.02 7.51 2.83 il .08 3.12 11.03
4.32 16 5.89 1.38 - - 1.38 7.27
1.15 .22 1.41 L34 - .0t .35 .76
7.76 z2.11 13.26 3.18 .38 -, .56 16.82
4,28 .39 4.67 .69 24 - .53 5.60
35.74 6.63 (53.64) 8.43 .83 .09 (9.35) 62.99
15.65 2,13 22.23 .24 1.08 .19 1.51 23.74
1.34 26 1.61 .55 .04 - .59 2.20
16.99 2.38 (23.84) .79 1.12 19 (z.10) 25,94
.66 .05 .75 1.19 .12 - 1.3 2.06
J75 L3 .88 30 4 - 44 1.32
.51 09 .60 1.29 _13 - 1.42 2.02
1.27 A7 1.44 2.06 .24 - 2.3 3.7
| A7 .88 .42 .14 .0 .57 1.45
.58 .09 .67 .58 .15 .0 .75 1.42
4.48 74 (5.22) 5.85 .92 .02 [6.79) 12.01
1.53 19 1.72 57 12 %] 1.82 3.54
.30 .03 .33 1.37 .03 .33 1.73 2.06
1.83 .22 (2.95} 1.94 15 .86 ( 3.58) 5,60
162.81 28.83 229.54 49.82 3,62 5,24 (58.68) 288.22
(56.5) (10.0) (79.6) (17.3) (1.3) (1.8) (20.4) {100.00)

(2.3)
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TABLE N° 15
1990 FINAL ENERGY DEMAND
(TOE x 108)
VEGETAL ) {
NATURAL  DRY OIL TOTAL - AND ANIMAL TOTAL NON
GAS GAS  COAL COKE DERIVATIVES ELECTRICITY COMMERCIAL FIREWOOD RESIDUES CHARCOAL COMMERCIAL TOTAL
BRAZIL .78 1.45 2,65 - 7.08 69.68 19,91 ©101.53 15.00 - 5.76 (20.76) 122,29
MEXICO - 19,32 - 3,32 65,45 §.00 95,0y 15.24 - - 15.24 111.33
YENEZUELA 9,16 - .03 - 14,71 3.07 26.97 .01 - - .e1 26.98
PERU - 49 .08 .03 8.27 1.46 10,33 2.95 - .03 2.98 13.31
CHILE .13 .19 23 .16 5.33 1.07 7.1 1.53 - - 1.53 8.64 -

BOLIVIA .02 - - - 1.53 .25 1.80 .50 - .02 52 2.32
COLOMBLA - 1.50 3.26 1 9,90 3.27 18,04 3.45 .55 - 4.00 22.04
ECUADOR - - - .30 5.92 .59 4.51 .M .28 - .99 7.50
ANDEAN REGION 9.31 2,18 3.60 .30 45.66 9.71 70,76 9.15 .83 .05 50.03 80.79

w0

ARGENTINA - 8.27 .18 17,52 3.70 29.68 .12 .96 .69 1.17 36.85 0
URUGUAY .08 ,01 - - .51 .42 2,02 - .69 o .69 2.71
SOUTHERN REGION .08 3.28 - 18 19.03 4,12 31.70 2 1.65 .08 1.86 33.56
* .
HONDURAS . - - - 81 12 .93 1.27 A7 .0 1.45 2.38
PANAMA - - - - 92 .16 1.08 .28 A7 - .45 1.583
EL SALVADOR - - - - .73 .15 .88 1.47 .20 - 1.67 2.55
GUATEMALA .03 - - - 1.62 .26 1,91 2.26 .33 - 2.59 4.50
COSTA RICA - - - - 1.01 .24 1.25 .36 7 .0 .54 1.79
NICARAGUA - - - - .89 .14 1,03 .60 .22 02 .84 1.87
CENTRAL AMERICA .03 - - - 5.98 1.07 7.08 6.24 1,26 .04 7.54 14,62
DOMINICAN REP. - - - . 1.86 .26 2.12 .71 .78 .67 2.16 4,28
HAITI - - - - .42 .05 A7 1.63 . .45 2.08 2.56
CARIBBEAN - - - - 2,28 .31 2.58 2.34 .79 1.12 4.25 - 6.84
LATIN AMERICA 0.2 31.23  6.23 10,89 208.08 4%.12 309,75 48.09  4.53 - 7.06 59.68 369,43

(2.8) B4 0.n @o (56.3) (1.7 "(83.8) (5.00 (1.2 .9 {16.2)
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TABLE N° 16
OLADE - HIGH SCENARIO
1995 FINAL ENERGY DERMAND
(TOE x 1086)
VEGETAL
NATURAL DRY oiL TOTAL - AND ANIMAL TOTAL - NON
GAS GAS COAL  COKE DERIVATIVES ELECTRICITY  COMMERCIAL FIREWOOD RESIDUES CHARCOAL COMMERCIAL  TOTAL
BRAZIL 1.40 1.5 S 44 12.52 93.28 33.63 (148,65} a.82 - 9.07 {13.39) 162.54
MEXICO . 30,25 ) 4.32 92.44 11,43 £138.42) 15.68 . - {15.68) 154,10
VENEZUELA 12.60 ' - - 18.34 4,27 35.21 .01 - - .01 35.22
PERU . 73 KT .02 10.12 1.99 12,97 2.97 - - 2.97 15.94
CHILE 15 20 e .20 5.36 1.40 8.35 1.66 - - 1.66 10.0¢
BOLIVIA . , - .03 2.06 .27 .36 .73 - - .73 3.00
COLOMBIA . 2.09 4.83 18 12.84 5.62 25.56 3.09 .80 - 3.89 29.45
ECUADOR 8 _ - - 8.20 .94 9.14 .69 .34 - 1.04 10.18
ANDEAN REGION 12,75 3.02 4.98 43 57.92 14,49 {93.59) 2.15 115 - (10.30) 103.89
% 1 ARGENTINA - 15,01 - 29 19.42 6.32 41.04 - 54 . .54 41.58
' URUGUAY 3 - - - 1.72 .68 2.53 .01 .89 - .90 3.43
SOUTHERN REGION i3 15.01 - .28 2114 7.00 45,57} .01 1.43 (1.44) 45.01
HONDURAS B _ - - 1.20 .20 1.40 1,41 .30 .01 1.72 3.2
~ PANAMA . . - - P13 18 1.31 s 22 - 47 1.7
EL SALVADOR . - - ' - 1,07 .23 1.30 1.69 .32 - 2.00 331
* GUATEMALA - - - - z.28 .39 2.67 248 .48 - 2.96 5.63
COSTA RICA - . - - 1.47 .35 1.82 22 22 .01 45 2.27
- TNICARAGUA - - - - 1.38 .23 1.61 .57 32 .02 .91 2.52
CENTRAL AMERICA - B - - §.53 1.58 (1. 11} 6,62 1.86 .04 (8.52) 18.63
.:"DO'M!N!CAN‘REP - - - - 2.34 .37 2.7 .9 .34 .91 2.66 5.37
HAITH - - - - .61 .08 .69 1.97 - .63 2.60 3.29
:ZQARlBB_EAN o - - - - 2,85 .45 {3.40) 2.88 .84 1.54 {5.26} B.O6
EATIN AMERICA 14,28 S0.64 1042 17.56  276.28 68.58 (45774} 39.16 5.28 10.65 (55.09) 492.83
(2.9) (10.3) (2.1 (3.6) (56.0) (15.9) (88.8) (7.9 (1.1) (2.2 {11.2)

Organi zaci 6n Lati noaneri cana de Eneraqi a



TABLE N® 17
2000 FINAL ENERGY DEMAND
(TOE x 106)
VEGETAL
NATURAL DRY OIL TOTAL - AND ANIMAL TOTAL - NON
GAS GAS COAL  COKE DERIVATIVES ELECTRICITY COMMERCIAL FIREWOOD RESIDUES CHARCOAL COMMERCIAL

BRAZIL 2.17 3,47 9.32 19.73 117.74 51.17 1203.60) - - 13,23 (15.2n 216.83

MEXICO - 46.37 - 5.56 129.95 16.22 {198.00) 14.26 - (14.28) 212,26
VENEZUELA 17.16 - - - 22.72 5.86 15.74 .01 2 - B 45.75
PERU .. 1.00 .15 .az 12,22 2.61 16.00 2.99 . 2.89 18.89
CHILE a7 .20 . .24 7.5 1.74 9.69 1.76 ; - 1.76 .45
BOLIVIA ; : . - 173 .27 3.00 1.06 ; " o4 1.10 4.10

COLOMBIA - 2.85 7.02 .23 16.54 7.73 34.37 5.47 1.17 - 4.64 39.01
ECUADOR . - - 17,20 1,48 12.68 - .68 A1 - 1.09 13.77
ANDEAN REGION 17.33 1.05 7.17 .49 72.75 19,69 (121.48) 9.87 1.58 .04 (11.49) 132.97
ARGENTINA - 24.99 .45 20,51 10,09 56.04 - , - (-} S6.,04
URUGUAY .21 - - - 1.96 1.05 3.22 .02 1.15 - 1.17 4.39
SOUTHERN REGION .21 24.99 - .45 22.47 11,14 (59.26) .02 1.15 - (1.17) 60.43
HONDURAS - - - 1,63 .29 1.92 1.50 45 - 1.95 3.87
PANAMA - - - 1.39 .2z 1.61 .20 .28 - .43 z.09
EL SALVADOR - - - 1.56 .34 1.90 1.91 .49 - z.40 4.30
GUATEMALA .0z . - - 2.97 .56 5.55 2.65 .66 - 331 6.86
COSTA RICA - : . 7.1 .50 2.61 .28 - .02 .30 2.91
NICARAGUA - - - 2.13 .35 2.48 .43 .43 .02 .63 3.41
CENTRAL AMERICA .0z - - - 11.79 2.26 (14.07} 6.97 2.36 .03 {9.37) 23_44
DOMINICAN REP. - - - - 2.97 .53 3,50 1.17 .88 1.23 3.28 6.78
HAITI - . - - .88 az 7.00 2.37 - .87 3.24 4.24
CARIBBEAN - - - - 3.85 .65 {4.50) 3.54 .88 2.0¢ (6.52) 1.0z
TOTAL 19.73 78.88 16.49 1541 35845 101.13 (600,41) 34.66 5.97 1 15.41 (56.04) 656.95
(3.07 (12.0) (z.5) (2.3} (54.6) (15.4) (91.5) {3.3) (.9)° [2.3) (8.5} (100.9)
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available mtormahon from natonal energy sector
analyses was used, since this made it possible fo
modify efficiency values for the transformation
centers,

The electricity subsector should receive special
mention. The conversion of final electric power
consumption to a breakdewn by type of gener-
ation and, therefore, by primary energy, was
accomplished taking into account, insofar as
possible, the plans for electrical expansion, In
those cases in which national information was
precarious, a greater penetration by hydroenergy
and/or coal and natural gas was usually considered
than for liguid fuels. Throughout the process the
thermal equivalent of hydro, nuclear and
geothermal energy was used.

As for natural gas, it should be clarified that,
given the fact that LPG and other gas liquids were
included under the heading of “oil derivatives”,
the primary energy figures underestimate natural
gas by nearly 20% and overestimate oil by
approximately 8%. It must also be remembered
that non - energy products have not been included,
and this further contributes 1o low estimates for
gas.

The overall resulis point to a 4.8% average annual
growth rate for supply during the period between
1980 and the year 2000. In addition, energy
efficiency should increase as a result of decreased
electrical transmission and distribution losses,
increased efficiency in thermal generation and in
the refineries, as well as the substitution of primary
forms of energy (such as firewood) for ather, more
energy-efficient forms.

With respect to the composition of primary supply,
the most important changes are as follows: (See
Tables 8 - 21.) :

1) Reduction in firewood participation, to almost
half, with a drop from 15.9% in 1980, fo 7.6%
in the year 2000.

2) Decline in oil participation, trom .46.0% to
40.1%, accompanied by an increase in
natural gas, from 13.4% 10 15.7%.

3} Notaoble rise in coal participation, to more
than doubie, from 3.9% tfo 8.5%.

4) Growing importance tor hydreenergy, whose
parficipation will go from 16.0% to 22.4%,

5) Given that geothermal and nuclear energy are
in the initial stages of penetration in Latin
America, their use will more than double
over the next eight years, especially nuclear,
which is expacted to leap from 0.2% fo 3.4%.
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TABLE N° 18
DOMESTIC PRIMARY ENERGY CONSUMPTION - 1980

(TOE x 100)
FUEL VEGETABLE
COAl Y% WOOD % AND ANIMALS [+]]} Yo GAS Yo HYDRO % GEOQ % NUCLEAR % SOLAR % TOTAL Y
RESIDUES %
Brazil 614 42.0 2835 47.3 12.82 752 4621 267 087 1.7 30.09 500 — — SR — 124.48 33.)
Mexico 244 167 1283 214 — - 5698 32.0 2432 48.4 1292 215 026 520 @ - — 109.75 29.2
Andean Region 488 .33.4 845 141 1,37 80 3836 221 17.45 348 11.66 19.4  — — —  —  — — 8217 21.8
Southern Region 115 7.9 131 22 1.18 69 2467 1a2 7.61 151 316 53 0691000 - —  39.77 10.0
Central America — — 574 9.6 077 45 468 27  — - 1.72 29 024 480 —~ — — - 1315 35
Caribbean ~ — 326 54 09 53.234 1.4 . — 060 10 — — — ‘700 1.9
TOTAL 14.61 100.0 59.94 100.0 17.04 100.0 173.24 100.0 50.25 100.0 60.15100.0 0.50 100.0 0.69 100.0 — — 376.42 100.0

Organi zaci 6n Lati noaneri cana de Eneraqi a



TABLE N° 19
DOMESTIC PRIMARY ENERGY CONSUMPTION - 1985

(TOE x 108)

FUEL VEGETABLE
COAL Yo woobD % AND ANIMALS OIL Y GAS % HYDRO % GEO % NUCLEAR % SOLAR % TOTAL %

RESIDUES o
9 Brazil 14.67 62.0 30.51 48.0 10.25 74.6 52.61 282 3.23 6.2 4675 622 — — 091 335 — — 15890 38.0
Mexico 402 17.0 1394 219  — — 6214 33.3 2591 496 397 53 071 740 09 335 - — 111.60 267
Andean Region 427 181 870 137 090 66 43.51 233 1529 29.2 1856 247 — — —  — — e 9123 21.8
Southern Region  0.40 1.7 0.83 1.3 100 73 21.00 11,3 7.85 150 328 44 — — 09 331 — — 3126 8.4
Central America — - 59 -93 076 55 48 26 — -— 243 32 025 260 — — - — 1415 3.4
Caribbean 029 1.2 363 57 083 60 25 13 — — 017 02 — — — = 742 17
TOTAL © 23.65100.0 63.51 100.0 13.74 100.0 186.57 100.0 52.30 100.0 75.16 100.0 0,96 100.0 2.72 100.0 — — 418.60 100.0
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TABLE N° 20
DOMESTIC PRIMARY ENERGY CONSUMPTION - 1990

(TOE x 108)
FUEL VEGETABLE
COAL o wOooD %% AND ANIMALS OFL % GAS % HYDRO Y GEO Y ‘ NUCLEAR % SOLAR % TOTAL %
RESIDUES % - _
Brazil 21.94 61.2 30.99 46,2 11,98 76.0 6199 27.6 433 54 6472 59.4 —_ 4.62 59.4 — — 200,60 37.4
Mexico 6.01 168 1524 227 - — 78,20 34.8 43.00 53.6 419 3.8 080 61.1 1.22 16,4 — — 148,70 27.7
Andean Region 6.71 187 930 13.8 093 59 5231 233 19.73 246 2918 26.8 —_— — — e —  — 118.16 22.0
Scuthern Region 053 1.5 069 1.0 0462 39 2291 10.2 13.10 163 7.34 6.7 _ 1.59. 21.4 — -~ 4678 8.7
Central America —_ 634 94 137 87 632 28 N 3.33 3.1 051 329 - — —  — 17.87 3.3
Caribbean 0.65 1.B 45 68 08 55 274 1.2 _ = 0.28 0.3 S — — — — 9.12 1.7

TOTAL 35.84 100.0 67.15 100.0 15.76 100.0 224.47 100.0 80.16 100.0 109.04 100.0 1.31 100.0 7.43 100.0 — - 541.18 100.0
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G6 4

Brazil

Mexico

Andean Region
Southern Region
Central America
Caribbean

TOTAL

COAL

%

FUEL
woop %

33.37 45.2
14.26 19.3
10.01 13.6
119 1.6
7.07 9.6
7.93 10.7

73.83 100.0

VEGETABLE
AND ANIMALS
RESIDUES %

13.91 71.9
1.68 87
0.22 11
2.57 133
0.96 5.0

19.34 100.0

OIL

116.45
146.1
81.78
30.60
12.46
4.56

391.86

TABLE N° 21
DOMESTIC PRIMARY ENERGY CONSUMPTION - 2000

(TOE x 106)

‘% GAS % HYDRO % GEO
29.7 10,13 6.6 12572 57.4 —
37.3 86.24 54.2 8.54 3.9 1.61
209 B81.78 20.9 60.33 27.5 —
7.8 3060 7.8 17.53 8.0 1.22
3.2 12.46 3.2 6.50 3.0 —
1.2 4.5 1.2 0.49 0.2 -
100.¢ 153.57 100.0 219.11 100.0 2.38

Y

56.9

43.1

NUCLEAR %

14.49 43.3
12.24 36.4

6.81 20.3

33.54 100.0

SOLAR

%

TOTAL

370.59
279.82
201.24
80.49
29.82
15.13

977.09

%

37.9

28.6

20,6
8.2
3.1

-100.0
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TABLE N° 21
DOMESTIC PRIMARY ENERGY CONSUMPTION - 2000

(TOE x 106)
FUEL VEGETABLE
COAL % WOOD % AND ANIMALS ol %  GAS %  HYDRO % GEO % NUCLEAR % SOLAR % TOTAL %
RESIDUES %
O Brazii 56,52 18,1 33.37 452 13.91 71.9 116,45 297 10.13 6.6 12572 57.4 R — 14.49 43.3 — — 370.59 37.9
i Mexico 10,92 13.17 14.26 19.3 _ — 146.01 37.3 B6.24 56.2 8.54 3.9 1.61 569 1224 364 — .. 27982 28.6
Andean Region 13.28 16.0 10.01 13.6 1.68 8.7 81.78 20.9 81.78 20.9 60.33 27.5 —_— —_ — —  — 201.24 20.6
Southern Region 1.14 1.4 1.19 1.6 0.22 1.1 30,60 7.8 3060 7.8 1753 B.0 1.22 43.1 681 203 0 — 80.49 8.2
Central America - — 7.07 96 257 133 12,46 3.2 1246 3.2 6.50 3.0 R — — — — e 2982 3.1
Caribbean 1.19° 1.4 7.93 10.7 096 5.0 4.56 1.2 4.5 1.2 0.42 0.2 —  — e - — 15.13 1.5
TOTAL 83.05 100.0 73.83 100.0 19,34 100.0 391.86 100.0 153.57 100.0 219.11 100.0 2.38 100.0 33.54 100.0 — — 977.09.100.0
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