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1. INTRODUCCION

Ameérica Central es la subregidon geografica de
América Latina que se extiende entre México v Co-
lombia, y que comprende a Guatemala, Honduras,
El Salvador, Nicaragua, Costa Rica y Panama. Es-
tos paises, con una extensién territorial de 507.462
km? vy una poblacién cercana a los 22 millones de
habitantes, ademas de tener un origen histérico simi-
lar, muestran cierto grado de homogeneidad en cuan-
to a recursos energéticos y economia.

La Subregion experimentd un crecimiento econd-
mico moderado durante el periode 1960 - 1970, con
una tasa de crecimiento anual del PIB por habitante
de 2.5%, a pesar de una elevada tasa de crecimien-
to demografico {(2.9% anual) durante el periodo. La
poblacion de América Central es principalmente ru-
ral (60.5%}, v el sector agropecuario ha side el mas
importante en las economias de los paises. Sin em-
bargo, durante las uitimas décadas, se ha iniciado
un procese de industrializacidén dentro del marco del
Mercado Comuin Centroamericano.

El comercio exterior de América Central mues-
tra un déficit en la balanza comercial de S/ 1.410
millenes para 1978, producide principalmente por
las importaciones dé materia prima para la industria
y ia factura petrolera, la cual asciende a S/ 585 mi-
llones en ese ano. La subregién centroamericana
Carece casi completamente de hidrocarburos, v en

1978 importd mas del 99% de su consumo de pe-
tréleo.

Estos paises se caracterizan peor un consumo to-
tal de energia per capita bajo (0.53 TEP/hab.), equi-
valente a la mitad del consumo para América Lati-
na. Sin embargo, existen diferencias censiderables
entre los paises, ya que Costa Rica tiene un consu-
mo total de 1.04 TEP/hab., mientras que Guatema-
la, Honduras, El Salvador y Nicaragua consumen
Gnicamente fa mitad de ese valor. Panami se en-
cuentra en una posicidn intermedia, con un con-
sumo total per capita de 0.82 TEP/hab, A su vez,
existe una participacién elevada de la lefa v otros
combustibles biomasicos, los cuales representaban en
1978 el 54% del consumo total. En términos de
consumc per cépita, el valor para el consumo de
lefia v biomasa es de 0.3¢ TEP/hab.

La participacién de América Central dentro del
contexio latinoamericano es pequeha, va que la po-
blacién de la subregién es el 6.2% del total, mien-
tras que el consumo de energia apenas asciende al
33%.

La hidroenergia, biomasa y geocenergia, son los
principales recursos energéticos con gque cuenta la
subregién. El potencial de hidroenergia ha sido apro-
vechado en todos los paises en menos del 5%, con
excepcion de El Salvader, donde su aprovechamien-
to estd cerca del 30%. Se estima que existe un po-
tencial geoenergético considerable, aungue no existe
un inventario para este recurso. La biomasa y, en
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particular, la lefia, constituyen un recurso de gran
importancia para la poblacién rural y urbano-margi-
nal. A pesar del proceso acelerado de deforestacion
que sufre la subregidn, existe un potencial bioener-
gético considerable.

A continuacion se presenta un analisis detallado
de la estructura de produccién y consumo de ener-
gia en América Central, con base en los balances
energéticos consolidados para la subregion, elabora-
dos a partir de los balances nacionales para los afios
1970 - 1979,

2. ANALISIS Y EVALUACION
“a) Oferta de energia primaria

““En’ 1970 las importaciones de petréleo consti-
tuian el 50% de la oferta de energia primaria, com-
plementadas por un 44% de produccién de biomasa
{(principalmente lefia) y un 6% de hidroenergia. Es-
tas proporciones se mantuvieron relativamente cons-
tantes hasta 1974; pero, a raiz del incremento en los
precios del crudo, las importaciones de petroleo se
redujeron en mas de un 50%, y en 1978 representa-
ban el 42% de la oferta de energia primaria.

Para ese mismo afo, la biomasa habia aumenta-
do su participacion al 50% de la oferta, mientras
gue la hidroenergia habia decrecido al 3.9%.

A pesar de que todos los paises de América Cen-
tral se caracterizan por una produccién considerable
de lefla y una ausencia, casi absoluta, de petrdleo,
existen diferencias considerables entre ellos. El Cua-
dro 1 muestra los porcentajes en que cada fuente
participa en la oferta de energia primaria en la sub-
region.

Del cuadro se destaca la bajisima participacion

de la hidroenergia que, con excepcion de Costa Ri-
ca, no sobrepasa el 5,0% de la ofertza de energla pri-
maria para ningan otro pais. = En Guatemala, El
Salvador, Honduras y Nicaragua, la biomasa repre-
senta méas de la mitad de la oferta de energia prima-

ria. Cabe apuntar que la geoenergia ha tenido un
crecimiento muy elevado en El Salvador, pasando a
representar un 14.3% de la oferta en cerca de 5
afos, desde que se instaldé la primera central geotér-
mica.

b} Oferta de energla secundaria

En la oferta de energia secundaria, la participa-
cién de los productos ha sufrido fuertes variaciones,
pasando la subregién en 1970 de ser exportadora de
combustibles pesados (57%), diesel y gasoil (17%),
gasolina {7%) y kerosene (5%), a ser importadora
neta de los mismos productos en la siguiente pro-
porcion: Combustibles pesados 4%, diesel y gasoil
14%, gasolina 7% y kerosene 1%. Este cambio se
debe principalmente al heche de que la subregion
redujo drasticamente sus importaciones de crudo en
el periodo 1970 - 1978, pasando de importar 6183
(TEP x 10%) en 1970 a 5464 en 1978. Los paises
han reducide la disponibilidad de crude para refina-
cion, favoreciendo la importacion directa de deriva-
dos.

En el caso de la energia secundaria, también
existen algunas diferencias en la estructura de la
oferta de energia secundaria, como se puede apreciar
en el Cuadro 2.

Del cuadro se destaca el hecho de que el diesel
se ha convertido en el producto mas importante de
la oferta de energla secundaria, con una participa-
cidbn de cerca del 40% en Honduras y Costa Rica.
Con excepcidén de Nicaragua y Panama, en los cua-
les el diesel v los combustibles pesados tenen una
participacidén muy similar, en los demas paises el
diesel domina la oferta. Es importante anotar que
los derivados del petrdleo representan proporciones
muy elevadas de la oferta de energia secundaria, al-
canzando el 72% en Costa Rica, el 70.6% en El Sal-
vador, el 81.5% en Guatemala, el 73.4% en Hondu-
ras, ‘el 44,3% en Nicaragua v el 74.9% en Panama.
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¢) Consumo final energético por sectores y
productos

_ Durante el periode 1970 - 1978, el consumo de
energia comercial (que excliye la biomasa) crecit a
una tasa promedio anual de 5%, pasando de repre-
sentar un 28% del total en 1970 a un 35% en 1978.
El consumo de biomasa también crecidé durante el
periodo, pero a una tasa.mucho menor (1.6%).

En la participacidén sectorial del consumo final
energético en 1978, el sector residencial, comercial y

pablico presenta la mayor participacidn con un 53.9 .

por ciento del total, seguido por el sector industrial
con 23.9% vy del transporte con un 19.8%: sin em-
bargo, el mayor consume de energia comercial co-
rresponde al transporte,

Dentro del sector residencial, comercial v publi-
co, la lefia constituye un porcentaje elevadisimo del
consumo, alcanzando el 86.2% en 1978. La electrici-
dad participa Gnicamente con el 6,1%en este sector.
La industria muestra una participacion equitativa en-
tre lefia, combustibles pesados, combustibles vegeta-
les electricidad, y otros. En el sector transporte, la

. gasolina representa un 52.7%, seguida ‘por-el diesel

oil, con 40.8% La mayor tasa de crecimiento acu-
mulativo anual corresponde a este ¢ltimo producto
con un 9.8% , lo cual refleja en este sector una cla-
ra politica de, sustitucion del consumo de gasolina
por diesel. :

Existe una variabilidad considerable en la distri-
bucidn sectorial del consumo en América Central,.
como se aprecia en el Cuadro 3.
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Del cuadro se desprende dos grupos de paises
dentro de la subregion: El Salvader, Honduras, Gua-
temala y Nicaragua muestran un predominio del
sector residencial, comercial y piblico, con una par-
ticipacidn mayor al 50% del consumo. Este grupo
de paises tienen consumos en el sector transporte
menores al 20%. Por otro lado, Costa Rica y Pa-
nama muestran consumds en el sector residencial,
comercial y piublico menores al 40%, mientras que
el consumo en el transporte alcanza el 30%. Esto
se debe, como ya se ha dicho, a la distinta predo-
minancia de la lefa en unos y en otros,

La grafica N° 1 muestra el flujo de energia en
América Central para 1978, vy permite visualizar el
conjunto de produccién y consumo para la subre-
gion. Las caracteristicas salientes que se observan,
incluyen la elevada participacién de la lena y las
importaciones de petrdleo, a la vez que la pequefa
participacion de la hidroenergia, el principal recurso
energético de la region.

d) Andlisis del comercio exterior

Tanto en la oferta de energia primaria como se-
cundaria, la proporcidn es del 70% de produccion
nacional y el 30% de importaciones. Las importa-
ciones de crudo han decrecido en la oferta total de-
bido a que también lo hicieron las exportaciones de
palses que, como Panamd, refinaban para exportar.
Sin embargo, la factura petrolera continuara incre-
mentidndose debido a la carencia de recursos propies
para sustituir a los hidrocarburos. Las importacio-
nes de peirdleo representan ya una carga insoporta-
ble para la subregidn y, conjuntamente con el ser-
vicio de la deuda externa, son los principales cau-
santes de los graves déficits en la balanza comercial
que afecta a los paises de América Central.

En algunos casos, estos dos rubros son equiva-
lentes a mas del 70% de las exportaciones naciona-
les, lo cual muestra la grave situacién de los paises
pequefios carentes de hidrocarburos.

Si a estos factores atiadimos los causados por la
inestabilidad social y politica de la region, al igual
que los desajustes econdmicos causados por la desin-
tegracion del Mercado Comin Centroamericano, el
panorama que enfrenta la subregion es dificil.

MATRICES DE BALANCES ENERGETICOS

A continuacion se presentan las matrices de los
balances subregionales consolidados para América
Central para los afios 1970, 1974, 1978; con el objeto.
de ‘que el lector pueda ampliar el andlisis presenta-
do aqui.
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ANALYSIS
OF CENTRAL AMERICAN

ENERGY BALANCES

Jose L. Calabrese
OLADE - Advisor to the Regional Program
of Energy Balances

Alvaro Umafia Q.
Head of the Rational Energy
Use Project - OLADE.

1. INTRODUCCION

Central America is the geographical sub-region
of Latin America that extends between Mexico and
Colombia and that is comprised of Guatemala, Hon-
duras, El Salvador, Nicaragua, Costa Rica and Pa-
nama. With a territorial extension of 507,462 square
kilometers and a population close to 22 million
inhabitants, these countries, aside from having a si-
milar historical origin, demonstrate a certain homo-
geneity with respect to energy resources and econo-

my.

The sub-region experienced a moderate econo-
mic growth during 1960-1979, with an annual per
capita GDP growth rate of 2.5%, despite the elevated
dermographic growth rate {2.9% annually) during the
period. The Central American population is prima-
fly rural {60.5%) and the agricultura/livestock sector
hass been the most important in the economies of
these countries. However, during the last decades,
an industrialization process has been initiated within
the framework of the Central American Common
Market.

Central America showed a deficit of US. $ 1.41
billion for 1978 in its balance of trade, produced
Principally by the imports of raw materials for in-
dustry and the oil bill which rose to US.$ 585 million
that year. The Central American sub-region almost
completely lacks hydrocarbons and in 1978 imported

“More than 99% of its oil consumption,

These countries are characterized by a low to-
tal per capita energy consumption {0.53 TOE/inhak),
which is equivalent to half of the Latin America
consumption. However, there are considerable dif-
erences among the countries, since Costa Rica has a
total consumption of 1.04 TOE/inhab. while Guate-
mala, Honduras, El Salvador and Nicaragua consume
only half of this figure. Panama is in an interme-
diate position with a total per capita consumption
of 0.82 TOE/inhab. At the same time, there is an
large participation by firewood and other biomass
fuels, which in 1978 represented 54% of the total.
In terms of per capita consumption, the vaiue for
firewood and biomass was 0.34 TOE/inhab.

The participation of Central America within the
Latin America context is small, given that the sub-
region's population is 6.2% of the total while its
energy consumption is only 3.3%.

Hydroenergy, biomass and geoenergy are the
principal energy resources of the area. Lees than
5% of the hydroenergy potential has Jess developad
in all of the countries except El Salvador where close
to 30% has been utilized. It is estimated that there
is a considerable gecenergy potential, although there
is no inventory for this resource. Biomass and fi-
rewood in particular constitule a wvery important
resource for the rural and marginal urban populations.
Aside from the accelerated deforestation in the re-
gion, there exists a considerable biomass potential.
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Herein, a detailed analysis of the energy pro-
duction and consumption structures is presented for
Central America, based on the consolidated energy
balances for the sub-region, which were elaborated
from the national balances for the years 1970-1979.

- 2, Analysis and Evoluation
a. Primary Energy Supply
In 1970 oil imports constituted 50% of the pri-

mary energy supply, followed by biomass with 44%
and hydroenergy with 6%. The proportions were

maintained relatively constant until 1974, when with
the oil price increases the imports were reduced by
more than 50%. In 1978, they represented 30% of
the primary energy supply, while biomass increased
its participation to 61% and hydroenergy decreased
to 4.3% .

Aside from the fact that all the Central Ameri-
can countries are characterized by a considerable
firewood production and an almost total absence of
petroleum, there are significant differences between
them, Table 1 shows the percentages of participation
for each source in the regional primary energy supply,

TABLE N° 1 1
THE 1979 PRIMARY ENERGY SUPPLY |
(PERCENTAGES)
Total Primary &
Energy Supply
COUNTRY Hydroenergy Biomass Petroleum Geocenergy (TOE x 10s)
Costa Rica 18.6 48.5 32.8 1,230
El Salvador 4.5 56.8 24.7 14.4 2,830
Guatemala 0.8 70.3 28.7 3,046
Honduras 4.5 67.3 28.2 1,741
Nicaragua (1) 5.1 53.9 41.0 1,320
Panama 2.6 14.7 82.6 2,883
TABLE N© 2
THE 1979 SECONDARY ENERGY SUPPLY
(PERCENTAGES)
Total Secondary*
Energy Supply
“ COUNTRY Diesef Gasoline Heavy Fuels Electricity (TOE x 103}
[ Costa Rica 40.7 17.6 5.8 17.7 18.2 944
El Salvador 30.6 20.8 6.8 24.4 17.3 790
Guatemala 30.8 21.8 7.8 30.9 8.8 1462
Henduras 17.8 11.0 40.5 18.7 12.0 625
Nicargua 22.4 5.1 29.4 30.9 12.2 664 |
Panama 13.4 6.4 25.5 49.3 5.4 2484.9
i * Including National Production + imports - variations of inventary. _]
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The very low participation of hydroenergy is
notable; except for Costa Rica, it does not surpass.
5.1% of the primary energy supply. In Guatemala,
El Salvador, Honduras, and Nicaragua, biomass re-
presents more than half of the primary energy supply.
it should be noted that geoenergy has had high
growth rate in El Salvador, where in the five years
since the installation of its first geothermal station,
it has come to represent 14.4% of the total.

B. Secondary Energy Supply

In the secondary energy supply, the participa-
tion of the products has experienced great variations.

The region in 1970 was an exporter of heavy
fuels (57%), diesel and gas-oil (17%), gasoline (7%),
and kerosene (5%), but has become a net importer
of those same products in the following proportions:
heavy fuels 4%; diesel and gas-oil 14%, gasoline
7% and kerosene 1%. This is due principally to
the fact that the sub-region drastically reduced its
crude oil imports in the period 1970-78, going from
6183 TOE x 10° in 1970 to 3082 TOE x 10° in
1978. The countries have reduced the oil available
for refining in favor of directly importing derivatives.

The differences in the structure of the seconda--
Iy energy supply can be seen in Table 2.

It can be appreciated from table 2 that diesel
has become the most important product in the se-
condary energy supply, with a participation of almost
40% in Honduras and Costa Rica. With the excep-
tion of Panama and Nicaragua, where diesel and
heavy fuels have a similar participation, diesel do-
minates the supply in all the countries. It should
be noted that the oil derivatives represent very high
proportions of the secondary energy supply, reaching

N

72% in Costa Rica, 70.6% in El Salvador, 81.5% in ~

Guatemala, 73,4% in Honduras, 44.3% in Nicaragua,
and 74.9% in Panama.

c. Final Energy Consumption by Sectors and
Products.

During 1970-1978, the commercial energy con-

" sumption (which excludes biomass) grew at an average

annual rate of 5%, passing from 28% of the total
in 1970 to 35% in 1978. Biomass consumption also
grew during the period, but at a much lower rate
{1.6%).

in the distribution of the 1978 final energy con-
sumption, the residential, commercial and public sec-
tor had the greatest participatior, with 55.7% of the
total, followed by the industrial sector with 23%
and transportation with 18.7%; however, the greatest
commercial energy consumption corresponded to
transportation.

Within the residential, commercial and public
sector, firewood had the highest participation, with
88% in 1978. Electricity had a participation of only
5% in this sector. Industrial consumption was dis-
tributed among firewood, heavy fuels, plant fuels,
electricity and others. In the transportation sector,
gasoline represented 48%, followed by diesel oil with
44%. The greatest cumulative annual growth rate
corresponded to diesel with 8.6%, reflecting a clear
substitution policy of gasoline by diesel. There is

 substantial variation in the sectorial distribution of

-a 50% participation.

_portation reached 30%.

consumption in Central America, as can be appre-
ciated in Chart 3.

From the chart, two groups can be identified
within the region: In El Salvador, Honduras, Gua-
temala and Nicaragua, consumption was dominated
by the residential, commercial and public sector, with
On the other hand, in Costa
Rica and Panama the residential, commercial and
public sector consumed less than 40%, while trans-
This was due, as has already
been mentioned, to the variation in the predominace .
of firewood,.

The figure shows in graphic form the energy flow
in Central America for 1978 and presents a picture’
of the production and consumption apparatus for
the sub-region. The salient characteristics observed
include the high participation of firewood and oil
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imports and the low participation of hydroenergy,
the principal resource of the region,

d. Analysis of Foreign Trade

For both the primary and secondary energy
supply, the proportion is 70% national production
and 30% imports. The crude oil imports have de-
creased in the total supply given the reduction in
exports from countries like Panama that refined for
exportation. However, the oil bill will continue to
increase because of the lack of regional resources to
substitute for the hydrocarbons. The oil imports
now represent an unbearable burden for the sub-region
and, together with the service on the foreign debt,
they constitute the principal causes of the sericus
deficits in the balance of payments effecting the
Central America countries.

In some cases, these two areas are eguivalent
to more than 70% of the national exports, which
demonstrates how grave the situation is for small
countries that lack hydrocarbons.

If, to these factors are added those caused by
the social and political instability of the region, and
the economic in balances caused by the disbanding
of the Central American Common Market, the
outlook for the region is problematic.
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