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GUSTAVO RODRIGUEZ ELIZARRARAS 

The absence of energy development plans up to now has 
been a reflectíon of the dependence that our countríes and the 
world in general have had on petroleum, 

On the basis of this affirmation durirtg the last two years 
OLADE has undertaken the elaboration of a methodology for the 
constuctíon of energy balances, which due to its adaptability is 
suitable for developing national, subregion and regional energy 
balances for Latín América. 

Even though the energy balances are [ust one of the instru- 
ments For energy plannirtg, they are the fundamental tool for 
decísíon-makers., with a view to generating the iníormation and 
developing the activities that in the medíum range, will permit 
the formulation of the necessary natíonal energy plans. 

Prom the work developed in this area, OLADE can present 
for the first time ah analysis of the regional energy problem also 
including two important sub-regions, Central América and the 
Andean Area. On the basis of this, one can observe the real 
consumption structure of those areas and especially the importan- 
ce of fírewood in the energy supply, a situation which has· always 
been undetestirnated. 

This is particularly notable in the domestic sector where 
firewood and charcoal consumptíon surpasses 50 % of the total. 
This is a direct result of the incorne of those marginal sectors 
which depend more and more on these resources to. satisfy their 
energy needs. This has reduced the availability of these reserves 
and has led to greater levels of deforestation and other ecologica- 
lly darnaging affects. 

In addition, energy dernand projections were elaborated 
""'fK;cording to economic growth criteria; and these provided an idea 

of the challenge which our countries rnust face in order to reach 
the desíred social and economic levels. 

It should . be mentioned that the Regional Programa of 
Energy Balances has had to develop this first phase very quickly 
and, the data frorn sorne of the countries was not available until 
the end of September. Por this reason, the analyses presented 
herewith are preliminary and obviously can be irnproved, atask 
which is currently underway. 

Finally, the Perrnanent Secretariat of OLADE would like to 
take this opportunity to recognize the work of the group of Latín 
American experts brought together to make the organization' s 
goals a reality as illustrated by this publication. 

=c.··. 
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Thus, an . historical analysis puts the planner
face to face with the reality of the phenomena which
have been produced in the past and teaches hím to 
discern the relationships and trends which have go-
verned them. The didactic consequences of this

This historical analysis of the supply begins
with the transformation sector, with the examination 
of equipment technology and transfor:nation efficien-
cies. Historically experience in this field has been
restricted to the electricity sector and sometimes to
that of liquid hydrocarbons; but it should be extended
to include all the transformation centers, including
those corresponding to non-commercial energy. The
supply picture is completed by the primary and se-
condary energy production structure and the rela-
tionship of the latter with the leve! of resource utili- 
zation, the examination of the transportation losses, 
the energy sector' s own consumption, and unulized 
energy. 

The next step in the historical analysis attempts
to link the absolute and relative energy magnitudes

' with appropriate socio-econornic variables, for the
· purpose of · determing inter-related parameters (con
sumption per unit of sectorial aggregate value elas-
ticities in price, consumption, product/consumption, 
etc,; process unit consumption and equipment utili-
zation, energy consumption coeffícíents, among
others). The examination and critica! selection of
these parameters is very useful with the procedure
far selecting analytical variables for the global energ
magnitudes with a view to demand projections. It
is particularly ínterestíng to know the relationships
among final energy, usefud energy by sectors and
the socio-economic indicators, finding the way . to link
secondary energy products and final primary products
with such índicators, The novelty introduced by
the use of energy balances at this stage of. the ana-
Iysis is the fact that functions closer to the consumer
and to the mode of consumption, are being dealt
with. 

to adequately Hustrate the substitution and conserva-
tion of demand. 

The analysis of these structures by products and 
by sectors provides a picture of the historical dyna- 
míes of substitution. First of all, for Latín American 
it is interesting to learn the relationship among the 
residential, transportation, and industrial sectors, at 
the levels of final consumption, useful consumption, 
and utilization losses. An in-depth examination of 
the losses in each sector indicates the efficiency of 
energy use. and provides insight into energy ration- 
alization, thereby permitting the optimization of 
production and use. This efficiency analysis is one 
of the most important aspects of the study of an 
energy system. Although it is díffícult, it constitu- 
tes a necessary orientation since it is the only way 

The analysis of trends in the different elements 
composing the balances reflects the dynamics of the 
overall historical series: which elements are expan- 
ding, which are decliníng, how these series. compare 
with the equivalents of other countries, and what 
advantages or drawbacks are foreseen for the future 
if these trends are maintained. 

With a uniform series of energy balances, it is 
possible to carry out an historical analysis, serving 
as a quantitative stage on the basis of which retros- 
pective ·analyses can be undertaken and invaluable 
indicators can be contributed to current evaluations. 

2. HISTORICAL ANALYSIS 

Energy balances have arisen, then, as the first 
stage of a global focus; and their aim is to indicate 
the current situation, broken down into primary 
energy, transformation, secondary energy, · useful 
consumption, etc. A first contribution of this ins- 
trument, which already justifies its existence. líes in 
building a system of consistently reliable íníormation. 
It is well known that the best formulations have 
faults when. they are fed by poor data. However, 
there is not always an awareness that the required 
inf ormation does not necessarily exist before the need 
for it to be used, and thus its creation should be 
conceived of and handled within an integral perspec- 
tive of the problem. 
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Where then <loes the Focus on supply modeling 
come in? Severa! points must be considered. The 
historical analysis demand modeling should be capa- 
ble of predicting the bottlenecks of a country or re- 
gion in the supply sector, thus detecting the areas 
which deserve more attention. This means that is 
useful to <leal with each particular country instead 
of obliging it to conform to a generala pre-established 
formula. Another important point is the institucio- 
nal reconnaissance related to the different sub-sectors 
their planning needs ant the instruments they have 
avilable. One path open to global supply modeling 
thus paradoxically arises from the strenghtening of 
sub-sector modeling: but this is not sufficient: ít has 
to be recognized that there is also a leve! of global 
decisíon-making, generally. governmental planning 
organizations, which need suitable decísion-making 
tools without necessarily having to run all the sub- 
sector models each time. This is a very important 
point, and no one answer will be valid for all cases; 
for this wíll depend on the nature of the energy and 
institutional problems of each country. The mode- 
ling tools in this case are of two kinds: optimization 
models which will always be linear and will be fed 
with data originating in the optima! solution of the 
sub-sector models and, on the other hand, strategy 

models which have lasted have been linear program- 
. ming ones. Nevertheless, developing countries should 
bear in mind that the advanced countries have adopted 
that type of global linear models (such as the MAR- 
KAL or BROOKHAVEN) after having completed the 
sub - sectorial planning stage, l. e., after having 
mastered the programming of non-linear tools. In 
elaborating supply models, the global focus used on 
the demand side rnust shift to an evaluation of each 
consurnptíon sector. Just what <loes this mean? 
First, that the sub-sector focus and partial optimiza- 
tion criterion in supplyplanning should not be dis- 
carted but rather perfected. The electricity sector 
and those of hydrocarbons. gas, and coal should be 
planned with specific instruments; because the pro- 
blems are not linear and the simplification introdu- 
ced by making them so is excessive. 

In this field, one must be careful since an exag- 
gerated insistence on a global focus can lead to a 
dead end. Experience with models during the last 
20 years has demonstrated that the only global supply 

4. MODELS TO FOR.ECAST FUTURE ENERGY 
SUPPLY 

Thus, insofar as the modelíng of demand, it can 
be said that the function of an energy balance is first 
of all to contribute the informational basis on global 
magnitudes and then, on the basis of the historical 
analysis of the various parameters participating in 
the model, to detect the logic of the substitution 
and conservation of the past, in arder to correctly 
propase new policies for the future. Econometrics 
in the modeling of demand can be quite useful if it 
is given the place it deserve, i.e., that of a too! 
which should be in perfect shape in order to use it 
to carry out a sound formulation of models but it 
cannot be the model. It should not be forgotten that 
the global analysis actually arises from the impossi- 
bility of sub-sector models to anticípate the susbsti- 
tution mechanisms in the demand through pure eco- 
nometrics. 

In surn, it can be said that if the phenomena 
that affect the demand by products are numerous, 
those which affect the global demand by sectors are 
fewer; and therefore, these magnitudes are more sta- 
ble. For this same reason, they act as valuable ele- 
ments of control and consistency for the demand by 
products, which if taken independently to be added 
later, will most probably be overly unequal while 
others wíll remain too negligible; and a well-known 
statistical fact such as the inactivity of non-linear 
functions will distort the proportions and cause in- 
consistencies. 

explicit variable the price of the substitute. Even in 
the case of capturing it, with what validity could 
that figure be used in the future when even the 
elasticity itself is many times of doubtful utility in 
the projections? 
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AÑOS 70 71 72 73 74 75 76 77 78 79 80 DISPON 

ARGENTINA 5 * * * * • 
BARBADOS 

BOLIVIA 10 * * * * * * * * * * 
BRAZI L 5 * * * * * 
COLOMBIA 10 * * * * * * * * • * 
COSTA RICA 10 * * * * * * * * * * 
CUBA 

CHILE 5 * * • * * 
ECUADOR 5 * * * * * 
EL SALVADOR 10 * * * * * * * * * * 
GR E NADA 6 * * * * * * 
GUATEMALA 10 * * * * * * * * * * 
GUYANA 

HAITI 10 * * • * * * * * * * 
HONDURAS 6 * * * * * * 
JAMAICA 4 * * * * 
MEXICO 5 * * * * * 
N 1 CARAGUA 6 * * * • * * 
PA NAM A 9 * * * * * • * * * -- ~ 
PARAGUAY 

PE RU 10 * * * * * • * * * * 
DOMINICAN REPUBLIC e * * * * * * * * ·- 

SANTA LUCIA 

SURINAME 7 * • * * * * * 
TRIN 1 DAD AN D TOBAGO 5 * * * * * 
URUGUAY 6 * * * * * * 
VENEZUELA 6 * * * * * • 
ANOEAN REGION 5 * * * * * 
CENTRAL AME RICA 5 * * * * * 
CARIBBEAN 2 * * 
SOUTHEASTERN R EGION 5 * * * * • 
LATIN AMERICA 1 * 

ENERGY BALANCES 
EXITING SERIES 

TABU: 1 
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With regard to electricity, the !ack of regional 
inter-connections mean there is minima1 exchange. 

In the exports of oil and oil by-products. fou: 
countries -Venezuela, Trinidad, Ecuador and Mexi 
co- cover 88.1 % of the total and even though the 
region as 3. whole exports twice as much as it im- 
ports, the situation by country is quite uneven since 
there are few exporters and many importers. 

IlI Forelgn Trade 

Table 3 shows that 94.3% of the irnports ar 
comprised by oil and oil by-products and 5.1% b 
coal and coke. The country which accounts fo 
most of the imports is Brazíl, with 56.5% of the o 
and 59.5% of the coa!. The case of coa! is especiall 
noteworthy since even though there are both impor 
ters and exporters in the region, the exports are in 
significant despite the vast existing reserves in sorru 
countries. 

Geothermal and fission fuels, despite having a 
low porcentage of utilization, could come to have a 
great importance far sorne countries. 

Gas has a participation of 16.5% of the total 
primary supply and once again, Mexico, Venezuela 
and Argentina are the major producers (accountíng 
far 80%). The countries of Mexico and Argentina 
have particularly a log history of gas consumption 
both in the residential and insustrial sectors. 

Hydroenergy, which is an abundant resource in 
the region, represents only 4.8% of the primary 
production. The country with the greatest 
poten tia! is Brazil. with 48.8 o/o, which along with 
Mexico and Colombia accounts far 78.5% of the re- 
gion' s poten tia!. 

producer, it is not an exporter given its high con- 
sumption levels; on the other hand, Ecuador, which 
is an exporter, is in 4th place wíth 4.2 o/o. 
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1971 GDP Total Total POPULA· (106· 1970 
TION US.$) Final Electricity Percapita 

Ihecsende- Consum Conseen, Consum~ Perca pita Perca pita 
INHAB ptlon ption ptlon E!ectrkity lneome 

TOb103 GWH TOE/ GWH/ US.$ INHAB 
INHAB INHAB x H}3 

ARGENTINA 26 389 34 691.9 28 496 27 930.2 1.08 1.06 1 314.6 
BOLIVIA 5 286 1 944.4 1 622 1 325.6 0.31 0.25 367.8 
BRAZIL 116 393 85 494.3 87 623 98 360.5 0.75 0.85 734.5 
COLOMBIA 24 922 18 155.7 13 399 14 348.8 0.54 0.58 728.5 
COSTA RICA 2 154 1 853.9 1 403 1697.7 0.65 0.79 860,7 
CHILE 10 857 9 204.6 7 155 8 755.8 0.66 0.81 847.8 
ECUADOR 7 461 3 998.2 3 633 2 174.4 0.49 0.29 535.9 
EL SALVADOR 4 397 2 083.0 2 279 1 267.4 0.52 0.29 473.7 
GRENADA 120 18.2 19.4 0.15 0.16 
GUATEMALA 6 622 3 505.4 3 247 1 337.2 0.49 0.20 529.4 
HAITI 4 833 698.6 1 633 174.4 0.34 0.04 144.5 
HONDURAS 3 439 1 005.0 1 658 627.9 0.48 0.18 292.2 
JAMAICA 2 106 2 713 1 127.9 1.29 0.54 
MEXICO 66 944 66 287.6 59 802 45 069.8 0.89 0.67 990.2 
NICARAGUA 2 393 . 1 064.2 1 329 965.1 0.56 0.40 444.7 
PANAMA 1 825 1 623.3 1 136 1 290.7 0.62 0.71 889.5 
PERU 16 836 10 361.5 9 274 7 732.6 O.SS 0.46 615.4 
DOMINICAN 
REP. 5 125 2 689.1 2 832 1 686.0 0.33 524.7 
SURINAME 567.4 1 572.l 
TRINIDAD ANO 
TOBAGO 1132 1 768 1 418.6 1.56 1.25 
URUGUAY 2 852 3 052.9 2 138 2 511.6 0.75 0.88 l 070.4 
VENEZUELA 13 155 19 273.9 19 792 18 093.0 1.50 1.38 1 465.1 

DATA CORRESPONDING TO 1979 

SOCIOENERGY INDICATORS 

TABLE 6 
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X=INCOME PER CAPITA IN U.S. S 1970/INHAB. 
--~ 
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RELATION BETWEEN ENERGY CONSUMPTION ANO INCOME PER CAPITA 

TABLE 7 
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Total Secondary* 
Energy Supply 

COUNTRY Diesel 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 
Honduras 17.8 ll.0 40.S 18.7 12.0 625 
Nicargua 22.4 5.1 29.4 30.9 12.2 664 
Panamá 13.4 6.4 25.5 49.3 5.4 2484.9 
• Including National Production + imports .± variations of inventary. 

TABLE Nº 2 
THE 1979 SECONDARY ENERGY SUPPLY 

(PERCENT AGES) 

Total Primary 
Energy Supply 

COUNTRY Hydroenergy Biomass Petroleum Geoenergy (TOE X 103) 

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 Nº 1 
THE 1979 PRIMARY ENERGY SUPPl Y 

(PERCENTAGES) 

In 1970 oil imports constituted SO% of the pri- 
mary energy supply, followed by biomass with 44% 
and hydroenergy with 6 % . The proportions were 

a. Primary Energy Supply 
Aside from the fact that ali the Central Ameri- 

can countries are characterized by a considerable 
firewood production and an almost total absence of 
petroleum, there are significant differences between 
thern. Table 1 shows the percentages of participation 
for each source in the regional primary energy supply. 

2. Analysis and Evaluation 

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%. 

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. 
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Far 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 serious 
déficits in the balance of payments effecting the 
Central America countries. 

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. 

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

imports and the low participation of hydroenergy, 
the principal resource of the region. 
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Table 2 shows the secondary energy supply by

4. CHARACTERISTICS OF SECONDARY 
ENERGY PRODUCTION 

A decrease in the exports can be predicted as a
consequence of the great reduction in the Venezuelan
oil production previously mentioned. 

75,963 
5,165 

104,792 
7,687 

133,102 
4,226 

Exports 
Imports 

1970 1974 1978 
TOE X 103 

The energy foreign trade of the Andean región 
in the 1970's presents the followirfg characteristics: 

As has been noted hereín, within the energy
context of Latin América. this sub-region is a large
exporter, especially in the areas of oil and gas. 
This phenomenon is explained by the presence of 
countries such as Venezuela and Ecuador whose
economies depend almost entirelly on oíl trade. For
the inmediate future (1982), coa! is expected to have 
an important participation due mainly to the initiation
in the Cerrejón mine in Colombia. 

3. FOREIGN TRADE OF PRIMARY ENERGY 

It is also irnpor iant to mention the progressive
participation in energy production of sources with 
large development potential · such as hydroenergy, 
coa! and natural gas. 

It should be emphasized that the decrease in
the primary energy production of the region duríng
the last decade is due both to the drastic reduction 
in oil production, particulary that of Venezuela, wh1ch
dedined by almost 35 o/o during the period, as well
as to the downward trend of this resource in countries
such as Colombia, Bolivia and Chile. However. 
compared with the energy production in the rest of
Latín América. this sub-region had a participation 
of 43 % of the total in 1978. 

o; 32 

• lncluding Hydroenergy and others fuels. 

In the Andean región. the energy supply by 
sources, shows a great dependence on oil and natural 
gas, given that in 1978 approximately 90.7% of the 
need was met by these resources. However. as can 
be seen in Table L, a slight decrease in the dependence 
on petroleum and a gradual increase in the other 
sources is taking place. 

TOTAL (TOE X 103) 264.757 237.203 191.457 

Sources 1970 1974 1978 

Oil 81.6 78.6 75.4 
Gas 13.1 14.5 15.3 
Firewood 3.0 3.4 4.3 
Coa! 1.1 1.4 2.1 
Others* 1.2 2.1 2.9 

100.0 100.0 100.0 

PERCENT AGE STRUCTURE OF THE PRIMARY 
ENERGY PRODUCTION BY SOURCES IN THE 

ANDEAN SUBREGION 

TABLE Nº 1 

The region can be considered privileged in 
terms of its energy resource potential within Latín 
America. It has 46% of the coa] reserve, 43% of 
the hydroelectric potential. 37% of the natural gas 
reserves, and 30 % of the petroleum. In addition, 
it has great prospects in other energy resources 
such as uranium r geotherrnal, biomass, etc., which 
have not been quantified in a systematic way and 
which at present are just in the exploration at 
evaluation phase. 

2. CHARACTERISTICS OF PRIMARY 
ENERGY PRODUCTION 
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It should also be mentioned that the residential 
sector, although it has an important participation in 
consumption, showed a slight decrease in 1978, with 
a participation of 29 o/o. This is in contrast to the 
year 1970 when it was the · greatest consumer of 
energy in the region (35 o/o). 

However, the greated relative growth of the 
transportatíon sector should be noted. This has 
caused, especially since 1974, an even greater demand 
for oil and its derivares. 

From the characteristics of the sectorial energy 
consumption in the sub-region (Tables 4 and 5), it 
can be seen that the three principal activities 
(industrial, transportation and the residential, 
commercial and public sector) have maintained 
equal proportions during the period 1970 - 79. 

6. FINAL ENERGY CONSUMPTION 
BY SECTORS TABLE Nº 3 

FINAL ENERGY CONSUMPTION OF THE 
ANDEAN REGION BY COUNTR!ES 

Countries 1970 1974 1978 
Bolivia 874 1103 1 622 
Colombia 9 784 11 772 13 399 
Chile 6 885 7177 7155 
Ecuador 2 125 2 543 3 633 
Peru 7 862 8 861 9 274 
Venezuela 8 689 13 297 19 812 

TOTAL 36 192 44 753 54 895 
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7. The sub-region constitutes an important energy 
resources potential in Latin America. 

S. The high dependency on oil is a consequence of 
the marked growth of the transportation sector 
in this sub-region among other factors. 

6. In energy terms, the industrial sector has remained 
practícally at a standstill during the last decade. 

4. The high participation of petroleum in the 
foreing trade of the region is significant. 

or not Peru, Ecuador and Bolivia can remain 
self-sufficient depends to a great extent on the 
success they have in their exploration programs. 

2. In the last decade, the decrease in the primary 
energy production has been especially important 
and is due basically to the reduction in the 
Venezuelan oil production. • 

3. The prospects for a more íntensive utilization of 
these energy sources which are relatively abundant 
in the región. such as coal and hydroenergy, 
open the way for the rational and integral use 
of the available resources. 

From this brief analysis and evaluation of the 
Energy Balance Ior the Andean sub-region, the 
following points can be made: 

l. The sub-region as a whole can be considered 
self-suffícient, however, two countries, Colombia 
and Chile, are net importers of energy. Whether 

7. CONCLUSIONS 

In Other countries, such as Ecuador, Colombia 
and Peru, although this sector has a relative 
importance and weight in the consumption its parti- 
cipation is distributed propotionately among the 
three sectors. This can be seen in the table 4. 

With respect to the final energy consumption 
by sectors and countries, Venezuela presents the 
highest transportation participation with 44% of the 
total, with a 1978 gasoline consumption of about 
47% of the regional total. 

The slow growth of industry, as measured by 
energy consumption. is notable since in 1978 its 
participation was only 34 % and in 1970 it was 32 % . 
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Final Energy Consumption 237.351 100.0 
Residential, Commercial and Latín America 52.069 100.0 
Public 68.033 28.7 Mexico 11.954 23.0 
Transporta tion 75.133 31.7 Central America 5.637 10.8 
Agricultura/ Livestock 9.714 4.1 The Caribbean 2.245 4.3 
Industrial 83.656 35.2 The Andean Sub-region 8.057 15.5 

The Southeastern Regían 941 1.8 
Unidentified Consumption 815 0.3 Brazil 23.235 44.6 

TOE x 103 (%) 

TABLE 6 

2.6 1978 Firewood and Charcoal Consumption
by Sub-regions 

PRODUCT TOE X 103 (%) 

Firewood and Charcoal 52.069 21.9 
Gasoline 42.131 17.8 
Heavy Fuels 37.049 15.6 
Diesel 32.099 13.5 
Electricity 20.455 8.6 
Gas 13.571 5.7 
Kerosene and Turbofuels. 10.568 4.5 
Liquid Gas 7.881 3.3 
Coal and Coke 7.329 3.1 
Other Plant and Animal Fuels 7.049 3.0 
Natural Gas (associated and 
free) 5.627 2.4 
Other Energy Fuels 1.523 0,6 

TOTAL 237.351 100.0 

TABLE 5 

2.5 1978 Final Energy Consumption by Products 
for Latin America 

30.8 

11.4 
12.2 
0.8 

(%) TOE X 103 

TABLE 3 

2.3 1978 Final Consumption by Sector. for Latin 
America 

104.008 Brazil 

"Uruguay 

100 
26.1 

3.7 
4.3 

22.8 

337.486 
88.232 
12.613 
14.650 
76.827 

Latin America 
Mexico 
Central America 
The Caribbean 
The Andean Sub-region 
The Southeastern Region 
*Argentina 

GIS OIB (%) 
TOE x 103 

TABLE 2 

2.2 1978 Destination of the Gross Interna! 
Supply by Sub-Regions. 
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0.089 

0,167 
0,176 
0,075 

0,070 
0,132 
0,106 
0,139 
0,072 
0,474 

0,066 
0,011 
0,104 
0,090 
0,277 
0,277 

0,058 
0,076 
0,038 
0,031 
0,048 
0,077 
0,142 

0,167 

PER CAPI· 
TA/TEP/ 

HAB. 
TOE/INHAB 

10.417 

4.871 
4.656 

215 

13.352 
407 

3.294 
1.146 
1.036 
1.220 
6.249 

7,96 
51 

220 
462 
313 
313 

1.200 
164 
169 
107 
317 
185 
258,3 

42.131 
11.192 

TOTAL 
FINAL 

GASOLINE 
CONSUMP- 

TION. 

44 

l.::. Año 1979. 

BRAZIL 

CENTRAL AMERICA 
COSTA RICA 
EL SALVADOR 
HONDURAS 
GUATEMALA 
NICARAGUA 
PANAMA 

THE CARIBBEAN 
HAITI 
JAMAICA 
DOMINICAN R. 
SURINAME 
TRINIDAD & TOBAGO 1 / 

THE ANDEAN SUB-REGION 
BOLIVIA 
COLOMBIA 
CHILE 
ECUADOR 
PERU 
VENEZUELA 

THE SOUTHEASTERN SUB- 
REGION 
ARGENTINA 
URUGUAY 

LATIN AMERICA 
MEXICO 

TABLE 8 

24.7 

100.0 
18.9 
3.0 
1.8 

22.0 
12.8 
11.7 

1.1 
41.4 

20.455 
3.876 

618 
375 

4.509 
2.618 
2.402 

216 
8.459 

Latín America 
Mexico 
Central America 
TheCaribbean Sub-region 
The .Andean Sub-region 
The .Southeastern Sub-region 
"Argentina 
"Uruguay 
Brazll .•.. 

2'.8 PerCapita Gasoline Consumption in Latin 
Ame rica 

TOE X 103 {%} 

2.9 1978 Electridty Consumption by Sub·regions 

TABLE 9 

(%) TOE X 103 

Remaining Countries 
Southeastern Region 
"Argentina 
*Uruguay 
Brazil 

2.7 .19?8 Gasoline Consumption by Sub-regions 

TABLE Nº 7 
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Brazil consumed 35.3% of the díesel, México 
24.3% and Argentina 15.4%. 

Brazil consurned 44.2 % of the heavy fuels, Mexi- 
co 19% and Argentina 11.1 % . 

Brazil consumed 41.4% of the electricity, followed
by Mexico (18.9%) and Argentina (11.7%). 

Venezuela was the largest per capita consumer of 
gasoline with 0.475 TOE/inhabitant, followed by 
Trinidad and Tobago with 0.277 TOE/inhab., 
Argentina with 0.176 TOE/inhab. and Mexico 
with 0.167 TOE/inhab. 

Mexico · was the largest gasoline consumer in Latín 
America with 26.6%, followed by Brazil (24.7%) 
and Venezuela (14.8%). 

There were six more countries where biomass 
exceeded 50% of the final energy consumption: 
Grenada, Honduras, El Salvador, Guatemala, Ni- 
caragua and the Dominican Republic. 

In Haití, firewood and charcoal account for 69 .3 % 
of the energy utilized in the total final consump- 
tion. · 

Mexico was the second largest consumer of fíre- 
wood, (11. 954 TOE x 103 equal to 23 % ) . 

Brazil was the largest firewood consumer (23.235 
TOE x 103 equal to 44.6%). 

The oil derivatives, considered as a whole, supplied 
54.7% of the fuels consumed. 

As surpnsmg as it seems, within the Latín Ame- 
rican final energy consumption, firewood and 
charcoal had the greatest participation; with 2Üf % , 
followed by Gasoline (17.8%) diese) (15.6%), 
heavy fuels (13.5%), and eiectricity (8.6%). 

(Tables 5, 6, 7, 8, 9, and 10) 

3.3 Final Energy Consumption by Products 

The Andean Sub-region, when considered as a 
whole, was very similar to Mexico and Brazil, 
with a participation of 20.9% in the industrial 
sector, 24.2% in the transportation sector, and 
21.7% in the resídentíal, commercial and public 
sector. 

In the industrial sector, these countries absorbed 
69.6% in the transportation sector 68.6%, and in 
the residential, commercial and public sector 
64.8%. 

Once again, the final energy consumption .· was 
concentrated in three countries (Brazil, Mexico 
and Argentina.) 

The distribution of the region's final energy con- 
sumption (237,351 TOE X 103) was similar to 
that of the gross internal supply: i.e., uniforrnly 
between the industrial (35.2%), transportation 
(31.7%) and residential, commercial and public 
sector (28.7%). 

(Tables 3 and 4) 

3.2 Final Energy Consumption 

The Andean sub-region as a whole had a partí- 
cipation (22.8 % ) similar to that of Mexico and 
Brazil. 

The foregoing was strongly influenced by the very 
high participation of three countries (brazil 30.8%, 
Mexico 26.1 % , and Argentina 11.4%) in the use 
of the gross interna! supply, which meant only 
31. 7% of the supply was consumed by the re- 
maining countries. 

portation 22.3% and the residential, commercial 
and public sector 20.2%. 
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This first effort to present a global estímate of 
the role of biomass within the Latín American energy 
consumption, will be improved and refined as the 
countries become aware of the importance of quantity- 

The present work is based fundamentally on the 
iníormation processed for the above mentioned pro- 
gram that OLADE has published with the title "Energy 
Balances of Latín America." 

The program · of Energy Balances of OLADE, 
gave advice and financia! aid to various countries 
for the realization of a simplified survey in the rural 
and marginal-urban areas. By this effort, as well as 
the work of the Energy Program of the Central 
American lsthmus (PEICA), it was possible to obtain 
biomass consumption data for 14 countries in which 
surveys were conducted. As to the remaining coun- 
tries, there exist consumption estimates in sorne cases, 
while in others no data on biomass and firewood 
consumption were supplied. 

OLADE's fundamental purpose was to ensure 
that in the elaboration of the national energy balance 
of the Latín American countries, the situation of the 
rural and marginal-urban areas were treated with 
the sarne criteria as the rest of the energy system. 

Given the heterogenity of the cultural and con- 
sumption patterns in Latin America, the surveys 
should be done in relatively homogenous regions 
within each country. 

with the official data on electrification and national 
· development plans. 

Ali of these factors contribute to the fact that 
the leve! of quatitative knowledge on biomass con- 
sumption in Latin America is not comparable at the 
level existing for other energy sources. At the same 
time, this situation inevitably leads to the fact that 
in order to estímate biomass consumption, it is ne- 
cessary to quantify it by meas of direct surveys of 
the consumers. 

. Finally, political factors exist which help to 
explain the lack of inforrnation that characterizes 
consumption of fire.;...,ood and other biornass fuels. 
These energy sources are used almost exclusively by 
the rural and marginal-urban sectors, composed by 
the poorest, most underdéveloped and traditional 
classes. Generally, these are the same dasses that 
receive the least attentíon by the national governments, 
and as a consequence their problerns almost never 
are among the governrnent's priorities. Moreover, 
given the fact that the use of biomass and firewood 
is generally considered as a sign of "backwardness" 
or "under-developrnent". many nations prefer not to 
make known their exact levels of firewood consump- 
tion. In certain cases real data on firewood consump- 
tion would demonstrate the situation of the rural 
and margínal-urban populations in sharp contrast 

In addition to these problems, other factors 
complicate the treatment of biomass within the na- 
tional energy balances. Firewood utilization, for 
exarnple, has strong cultural inf1uences that determine 
the type and units of consumption. These last vary 
considerably in the region and within the countries. 
As an example of these traditional measurernents, in 
Costa Rica exists "la carga", in Ecuador "el guango", 
in El Salvador "el tercio de mujer" and in Peru, "la 
carga de burro." In addition, it cannot be forgotten 
that bíomass is used together with other low-cost 
hydrocarbon fuels such as "Kerex" in Ecuador, and 
"cocino!" in Colombia. 

The economic cycle of biomass fuels can go di- 
rectly from resource to consumer without passing 
through the intermediate stage of the market with a 
well defined supply sector. The lack of this supply 
sector, that in the case of the hydrocarbons or elec- 
tricity is the information generating nucleus, explains 
the lack of statistics for firewood and others. 

defined prices, but whose production takes place in 
artesan units where the firewood that serves as the 
raw material is apropiated directly. Also, the corn- 
mercialization of firewood and charcoal has varied 
patterns among the regional countries, 

Organización Latinoamericana de Energía



·uo!8aJ atp 1no48no1q
's1opas uoudumsuoo snouax U! ssewo!q 30 a¡
iueunuopard atp aas Ápeap 01 a¡q,ssod st l! ·u¡a1a
paiuasard s1rnsa1 !1?H1ed ªl.{l l.{l!M ua11.3 ·eaJE s¡41 2

SISA l'dN'd ON'd Si 1ns:n1 ·n 

. ('l oN a¡qe .
saunmco lrn:>µawy unei a41 JOJ UO!ldWnSUO:> SS"!?WO
¡e101 a1.p se naM se (I oN a1qe¡) ppoM a41 JO s1
-oas pue suo!8a1 1ua1arnp a41 m3 panrasard aie -e1e
uoudumsuoo Áfüaua 'a:ma1a3a1 Jº awe11 e sy 

l oN 318V.1 

99·1 ¡ew,L PPºM 
so sap1uno::) PJlºM pl~l.J.l 
S" 17 SCl!llUUO::) paznep1snpu¡ JO re1 o .l
6. f Sé}!WOU0:>3. pauu-e¡d 

J\n-e11ua::) l.{HM ssuiunoo pazn-e!11snpu¡ 
g·17 sanuouoog

1a)(1ew l.{HM saprunco paznep1snpu¡ 

Organización Latinoamericana de Energía



52 
"Fírewood and/or bíomass consumption data bases on estimares. 
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2.2. Residential, Commercial and Public Sector 
The analysis of Tables Nº 4 and 5 shows that 

asirle from purely economic factors there exist 
geographical and cultural influences on biomass utiliza- 
tion in the sectorial energy consumption for Latín 
America. Ta bles Nº 4 and 5 present the participation 
of biomass in the residential, comrnercíal. and public 
and industrial sectors. In table 4 it can clearly be 
observed that in Central America, biomass -firewood 
in particular-represents more than 3/ 4 of the sectorial 
consumption in ali of the countries and in 3 of them 
(Guatemala, El Salvador, and Honduras) it approaches 
or surpasses 90 % . The importance of firewood for 
the rural and marginal-urban sectors of Central 
America is unquestionable. 

A similar phenomena is observed in the Andean 
sub-region where Colombia, Ecuador, ~nd Peru have 
biornass participatíon values of 65% for the residen- 
tíal, commercial, and public sector. These countries 
have elaborated national surveys for firewood utilí- 
zation. Bolivia presents a biomass consumption of 
close to 50 % of the total for the sector, Chile has a 
value of 40.6% and Venezuela has less than 0.5%. 
This last value was based on estimates. 

There is a wide dispersion in the Caribbean with 
respect to the participation of biomass in the resí- 
dential, commercial and public sector. Haití, reports 
a 98.6% consumption of biomass and in Trinidad 
and Tobago the figure <loes not reach 10%. In 
neither country was there a survey so the figures are 
estimates. Trinidad and Tobago, being an oíl pro- 
ducing country, has petroleum derivative fuels at 
subsidized prices for use in cooking, which partially 
explains the low biomass consumption. 

It is also interesting to note that the countries 
with the largest per capita incomes and energy con- 
sumption (Argentina, Venezuela, and Mexico) do 
not have statístícs on biomass consumption. The 
data presented herein are estimates of each country 
or of OLADE. 

capita incomes and energy consumption within the 
region. 

Al though there is evidence to sustain the hy- 
pothesis that countries with low incomes and energy 
consumption utilize an elevated proportion of biomass, 
it is not necessarily true that a high share of biomass 

within final energy consumption is synonomous 
with poverty or backwardness. Brazil, Uruguay, 
Perú, Ecuador, and Costa Rica are characterized by 
a biomass participation greater than 25% of the final 
energy consumptíon, and, they have modérate per 

Various facts stand out from the analysis of the 
per capita consumption and íncome, and the partici- 
pation of biomass in the final energy consumption: 
the countríes with lower per capita incomes and 
consumption, in general, present an elevated partici- 
pation of biomass in the final energy consumption. 
Haiti, Nicaragua, Honduras, and Guatemala are in 
this category, while in Bolivia, which has a very 
low energy consumption, biomass <loes not surpass 
15% of the final energy consumption. 

Table Nº 3 shows the role of biomass within 
final energy consumptíon in Latín America for 1978. 

Graph Nº 1 shows that there is a good correla- 
tion within energy consumption and per capita income 
for the Latin American countries. The graph shows 
the data fitted with two types of curves, lineal and 
potential. There is also a certain grouping of coun- 
tries with similar characteristics seen from the figure. 

No country in the region surpasses the world 
average consumptíon, Only Venezuela, Trinidad 
and Tobago, Suriname, and Jamaica approach this 
value. Venezuela, one of the principal energy pro- 
ducing countries of the region has the greatest 
per capita consumption in Latin Ameríca. Trinidad 
and Tobago, a small oíl-producing country occupies 
second place, while the high consumption of Jamaica 
and Suriname is explained by the elevated industrial 
consumption, arising from the aluminum and bauxite 
processing. 

From the analysis of Tables Nº 1 and 2, it can 
be concluded: 
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*Firewood and/or biomass consumption data based on estimares. 
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•Fire;._,ood and/or biomass consurnption data .based on estimates . 
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3/ UNDP - OLADE, "Future requirements of Non - conventional 
Energy Sources in Latin America." Instituto de Economía 
Energética, Bariloche. 

• M = Million. 

From the analysis done hereín. an increasing trend 
can be observed for the participation of biomass in 

* In the Caribbean Islands, Guyana and Suriname 
biomass resources represent 36% of the total 
energy reserves. 

* In Colombia, Ecuador and Venezuela they represent 
only 4 % of the total reserves. 

* In Bolivia, Chile and Peru they constitute 7% of 
the total energy reserves. 

* In Argentina, Paraguay and Uruguay they represent 
13% of the total energy reserves. 

* In Brazil they represent 17% of the total reserves. 

These estimates, although preliminary, allow the 
establishment of an order of magnitude for biomass 
within the regional resources. 

III. CONCLUSIONS ANO RECOMMENDA TIONS 

Table Nº 6 shows the estimates for biomass 
resources and urban residues for the year 1995. Since 
it is a renewable resource, the criteria of the United 
Nations for these resources was used, which consideres 
a period of 30 years of use of the renewable resource 
to compare it with the non-renewable enes. 

From the previously study, the following con- 
dusions about the role of biomass .within the energy 
resources of Latin America should ·be mentioned: 
* In Latin America the biomass resources are around 

8,000 M TOE* wich corresponds to 12 % of its 
· total energy reserves. 

* In Mexico and Central América, biomass resources 
are equiva:lent to 11 % of their totál energy reserves .. 

from a study done by UNDP and OLADE~ in 1978 
'The study considered estimates for 1975, 1985 and 
1995; and for this paper the values for 1995 are used. 

0)64 

Even though there exists information on biomass 
resources potential in Latín America, this information 
has not been generated on the basis of estimates and 
also is quite scattered, unsystematic and rather 
unreliable. The data that are presented herein come 

2.6. Biomass Resources of the Region 

Aside from these problems, tables 4 and S reflect 
an upward trend in the biomass consumption thro- 
ughout the decade, the result of a greater integration 
of these fuels in the regional energy systems. Given 
the changing conditions with respect to the prices of 
hydrocarbons and their substitutes, it is very probable 
that the trend observed will be maintained in the 
coming decades, however, the limitations impossed 
by the need to maintain the ecological balance remain 
to be considered. 

Space limitations prevent the analysis of each 
individual country to evalúate the specific chages in 
each case, and it is not possible to show in detail 
the leve! of precision -of the information contained 
in the energy balances with respect to the use of 
plant and animal fuels. Given the heterogenity and 
variety of the fuels utilized, it is likely that greater 
efforts should be realized in arder to obtain complete 
information, especially in the industrial and residential 
sectors, 

If they are real, these considerable fluctuations 
in consumption could reflect a significant unused 
potential as well as the marginally commercial 
character of the plant and animal fuels. Large in-. 
creases in consumption from one year ·to another 
imply the existence of quantities of available resources 
when the economic conditions change to favor their 
utilization .. • An important exarnple is the bagasse of 
sugar cane- whose growing importance comes from 
the production of wastes in the sugar cane and 
alcohol industries. The bagasse could be used in 
sugar mills for the production of electricity when 
the economic and institutional conditions facílitate 
its integrations with the national electrical system. 

Organización Latinoamericana de Energía



· aseanu¡ . U!M sa:>.1nosa.1 
ss-ewo¡q uo siopas asaq¡ J.q samssa.1d am1nJ ll?l{l 
a¡qeqo.1d SJ H 'Sill{J. ·puewap Jl?UOJl!ppe Ul? SJUaSaJd 
-aJ tp!t{M 'SSa:>OJd uon:>npo.1d at¡:t JO SEall? [l!.IaAaS ll! 
ssewo!q WOJJ paAµap syallj .hq pooMa.l!J Jº uoq~¡¡sqns 
aq¡ u¡ 1sa.1a1u! s¡ aiaq¡ .1opas 11?!.Ilsnpu¡ aqt U! 'os1v 
· J.¡cldns pooMa.lH JO:J ¡uap!J<IP se pazpo8at-e:> sauoz 
U! aAH JHM e:>µawv une1 Jº s¡uenqequ¡ uonnw OS'Z 
Á¡a¡ew~oide 'OOOZ ieaÁ aqt J\q '1K)Vd ª4.l .hq .hpnts 
1ua:>a.1 1? 01 8u¡p.1o:i:iy ·spaau ::>¡¡sawop J!a41 ÁJSpes 
Ol S(aOJ SSl?WO!q aso OJ pa::>.IOJ a.le S}UEJ!qt?t¡U! ueq.10 
-(l?U!8.IeW pue fl?Jnl a.IOW awn tpe3 ·sa::>UanbaSUO:> 
¡uepodw! OMl peq seq . ape:>ap ¡se¡ aq¡ u¡ sa:>µd 
¡anJ {!SSOJ pa1uawa.1::>ll! aq¡ 'awn awes aq¡ lV 

·sJopas u-eqm-1eu!8.1ew ·ª'1l Jº l{lM0.18 pa¡l?J 
-aca:>::>e aq1 sl? uaM se 'uo~a.1 aq1 Jº uo¡1e¡ndod ¡em.1 
u¡ asea.1:>u¡ aq¡ :Jº pnpo.id 1em1eu aq¡ S! uof1enns 
S!lf.l "t?:>µawy UH1?1 JO UOHdWOSUO:l Á8Jaua ªlfl 

· .1aded S!l{l Jº ado:>s at¡t 
puo.haq ')fSl?l xa¡dwo:> t? s¡ e:>µawv ll!lE1 U! ssewo!q 
:JO UOHEZ!(Hil aql Áq papane a.Ie .IO' appU!O:l fel{t 
s.1opeJ aqt I(l? jo SfsÁreuE pane1ap ª4.l ·suompuo:> 
repos pue :>!WOUO::>a '[1?:l!80{0::>a JO Ála!Ua80.1a¡aq 
<ll{l U9A!8 'JauueW }Ua.IaJJ!p e UJ patUaSaJd S! Wa[q 
-o.Id a41 Á.Ituno:> q::>-ea u¡ ll?l{l ¡uno:>:>e OJU! Ua)[t?l aq 
prnoqs H 'suone¡a.1.1atU! asaq1 ;o J.nxaydwo:> aq1 01 
uomppe u¡ 'SU!seq ::>!t¡dE~oipJ.4 :Jº uofil?pe~ap pu-e 
UOHl!JSa.IOJ<lp '.Ia!lUO.I:J fe.InJ(IlJ!J8t? <11.{l :JO UO!SUt?dXa 
fl!UO!ll?ll! 'asn pUt?J :JO SWaf qOJd aq¡ 01 pan Ápsop S! 
J.8.1aua JO} sselllo!q Jº asn at{l. ·¡uawuoJfAUa ªlfl l[l!M 
UO!PE.IaJU! aqt s.1ap¡suo::> ¡eq¡ <IA!Pads.rad e ll!'-{HM 
UOHeZ!f!lil SSt?WO!q O} Jaj<}J Ol JUl?t.IOdW! SJ lJ 

pa.1ap¡suo:> aq ueo . ssewo!q 1241 ann S! l! t(.moq¡ uaA3. 
·sa:>mosa.1 1sa.10J aqt :JO uouonnssp :>ftewa¡sÁs pue uou 
-EZ!{Hil reuo¡relJJ aq¡ WOJJ sastre U0!8a.I a4¡ JO . swa¡q 
-ord Jl?lUawuo.1!AUa snouas isour a4l JO auo ¡etp pe:J 
aql a.1ou8¡ . 01 a1q1ssod ¡ou os¡e s¡ H 'laAaMoH 

º!S6l 
,;Á8Jau3 }º sa~mos a¡qeMaUa'8: pue M<iN uo a:iua1<i1uo:) 
SUOl!l?N pa¡¡un aq¡ JO} <l<ill!WWO:) ÁIOjl?ll?d<l.Id aq¡ }O pod 
-<i}¡ ¡euH · ·¡eo:>.11?t¡:) pue pooM¡and JO ¡<iUl?d !ll:>¡uq:>a.L, 'OVd ~ 

S9 

·uo!8a.1 
aJnua aqt lSOW(l? U! a:>e[d 8up¡:t?l S! t¡:>!l{M uouaur 
-ouaqd . S!lJl .h¡aspa.1d S! 11 ·a¡qeMauar-uou ºlll! waqt 
suasuoa soomosar a5at¡l Jº 8ll![plll?l{ aleµdo.1ddell! · ue 
te41 uano8.IoJ aq. aou prnoqs H 'ainlosar a¡qeMaua.1 1? 

· ·pau!ru MOU are s1sa.101 ·Áysno!AaJd a.1aM 1e41 sauoz 
a.1aqM 'uo!8a.1 aq1 Jº saµtuno::> atp Jº IIE tsowye U! 
puan UOl,UWO:> e JO sajdurexa pateJOS! isn] a.Ie Sa.In8 
..;H asaqi "lSa.1or asuap set¡ Á.Ituno::> ªlfl Jº P.l!l{l auo 
Á[UO .hepo1 pue Á.IOl!"ªl SH JO f /Z UEl[l arour JaAo 
Slsa.IOJ .hq pa.1aAo:> seM 'Ál!Suap uouepidod MOI e seq 
lf:>!l.{M 'e:>rn e1so:) '081? s.1eaÁ Áll!lf.l · ·patsa.1opp 
Á[lt?Il:J.I!A uaaq seq '.P!l{M JOpeAres 13 JO ase:> iM{l U! 
SE 'SUOHl?IlHS ¡e:>nµ:> 8uf4Yea.1 suopaodord 8U!WJere 
PªU!t?8 seq uon¡qsa.1o¡ap JO FJAª( aq1 'suo~a.1-qns 
.l<ll.{lO aqt (11? U! Ut?l{l <l{OJ tue:jJOdill! aJOW 1? SÁl?Jd 
ssewo!q a.1a4M 'a¡durnxa JOJ 'l?:lµaury (1?.lllla:) UJ 

·pas.IaWU! MOU S! 
ÁHUl?Will( l.{:l!l.{M U! saamos ªIqEMaUaJ oi uoprsueri 
a41 8u!uue1d .101 sauoisrauroo. aqt JO auo sairuusuoo 
ssewo!q . '~JauaoipÁl[ lfl!M .. Jaq.la8o J.: ·e::>µawy ll!ll?"J 
Jº -saxmosar ~.1aua redpuµd aq1 Jº auo s;;qnmsuo::> 
pue {Ssl?worq 2U!pnpxa) saarasar J.8.1aua (l?lOl aql 
JO %0l Ol asop snrasardar ~.1auao.1pÁH ·1enua1od 
:>µparao.1pJ.t¡ reuoffüu aql pue 'su!sEq :>!qdeJ80.1pJ.q 
<llfl JO 8U!fpueq {eUOBEJ pue uouoaiord <llfl U<l<IMlaq 
d!lfSUOBt'!{a.I osop 31.{l S! lf:'.>!l{M a::mepodW! (elUap 
-usosun JO waiqo.1d pare¡a.1 1? sispca aJaql 'os1v 

·apE:>ap pcau ª\fl ut E:>µawy ll!ll?"J JOJ sa~arre1r) lt!a~ 
at{l Jº auo S! 8U!UUE(d a8ueJ 8uor aql U! ~Jaua Jº 
saamos a¡qeMaua.1 at¡t ·. Jº uo!leJ8a1u! ª\{l 'sa:>mosaJ 
rem1eu JO asn pue 8up.iueJd JO Sa:)H::>e.Id fl?:lH!JOd 
luaJaqo::> ª\fl ano Á.Lre:> Ol sursnreipaur Jº )[:ll?J aql pue 
uone.1oµalap (ElU<IWUO.l!AUa JO IªAª( aq1 8uµap!SUO:) 
ºlUauru<Ú!.il.Ua aq~ . JO UO!l~Z!(!~Il [EUOHEJ pue UO!l 
-oaiord JO eµatµ::> pnos uo paseq aq p1noqs 'J.8.1aua 
Jº ssxmos snouastpur pue ayqeMaua.1 oi uomsuan 
pauuejd . e .101 2U!W!e 'uoneJadoo::> ~.1aua -reuo!8 
-al. pue nraurdopxap .101 J.8a1E.11s 1euone.1 · J.uy 

Organización Latinoamericana de Energía



* Species producing hydrocarbons. 

* Species producing fermentable sugars, including 
sugar cane and others. 

* Hígh production forest species adaptable to the 
various conditions of the region. 

S. The means of communication should be expedited 
between forest and energy studies, r&arch related 
to estimates of supply and potential. Specific 
aspects that need to be studied are: 

* The enviromnental effects should be investigated 
for the short, medium and long run. 

* The direct and índírect costs and benefits to the 
different social classes should be studied. 

4. It is necessary to study in detail the socio-econo- 
mic and environment impact of the current trends 
with regard to deforestation, degradation of hy- 
drographic basins and the relation of these pro- 
blems with landholding, expansion of the agricul- 
tura! frontier and biomass use. 

* Efficient firewood combustion technologies cfor the 
rural area. In addition to the distribution of 
efficient stoves now developed, fhe existing stoves 
or burners should be improved. 

* Production technologies for biornass fuels including 
charcoal plants, anaerobic digestion, pyrolysis, 
gasifícation, and methanol production. 

* T echnologies of rational utilization of forest resarces 
induding species, plantations and cultivation systems 
that perrnit a sustained production. 

3. lt is possíble to introduce and adapt appropriate 
technologies for the production and consumption 
of firewood, charcoal, biogas and others, Sorne 
of the areas in which considerable progress can 
be attained are: 

* Characteristics of current exploitation of forest 
resources and other biomass fuels. 

* ldentification and quantification of forest resources 
and biornass in general within each country. 

* Cultural consumption patterns. 

* Origins of the fuels: pruníngs, prívate, plantations, 
primary forests. 

* Systems of appropriation and commerce of 
biomass. 

* Rural energy consumptíon, including all of the 
the fuels utilized and their relative participation. 

This inforrnation, which should be generated on 
a national level indudes: 

2. There exísts a mínimum of information necessary 
for presenting to political levels in arder to design 
a strategy of biomass utilization that is congruent 
with the resources and needs of the regional 
countries. 

The social-energy consideration mentioned above, 
show clearly the necessity to include the problem of 
biomass in the rural and marginal-urban areas in 
national and regional energy planning. 

l. The integration of biomass in national and regio- 
nal energy planníng and politics. 

Finally, various recommendations are presented 
aimed ar providing an integral treatment of biomass 
whithin the social-energy and environmental context. 
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11 The parameters were estimated by the method of minimum 

ordinary squares. 

As was mentioned previously, not all of the 
countries supplied OLADE with a complete series of 
1970-79 energy balances. As a result, sorne elastecí- 
ties reflect characteristcs peculiar to the period under 
consideration. 

A summary chart is presented below for the 
statistical analysis elaborated for each country. The 
table indicates the elasticities obtained for the total 
final energy consumption, with respect to the GDP. 
The correlation coefficients derived from the analysis 
are also presented. 

lri the elaboration of projections far the three 
GDP growth rates, it is assumed that ali the coun- 
tries grow at the same annual rate, be that 3.5, 5.7, 
or 7.0%. In realíty, the countries grow at quite 
dífferent rates. However, from a global point of 
view, the three scenarios chosen correspond to low, 
medium, and high levels of GDP growth; and this 
permits a broader perspective of the possible Latín 
American energy demand. 

Another aspect which should be noted is the 
fact that the information in the energy balances is 

· not uníform, since not all of the countries provided 
energy data for the year 1970-79. Far this reason, 
when making estimates by sub-regions and corn- 
paring the projections until the year 2000 with those 
for each individual country, in general the energy de- 
mand, by subregípns is· overestimated, this led to 
the decision to discard the regressions by sub-regions 
and to work rather, with the results by country. 

Second, sorne countries have already gane 
through the "take-off" stage in the development of 
industries and other energy intensíve sectors. Fina- 
lly, the effect of the energy price increases has opened 
the way for a better use of the energy resources. 

In the case of the analysis of the Latin american 
economies, there are several explanations. First of 
all, energy consumption includes "non-commercíal" 
sources of energy such as firewood and others which - 
weight heavily in the region's energy balances. 

The results show sorne surpnsmg facts. First, 
in most of the countries, the energy/GDP elasticity 
is lower than, or close to l; and this seems 
to contradict the assumption that in a country' s first 
phases of development, elasticity is above 1 and that 
as it grows, elasticity decreases and approaches 1, 
or even lower values. 

GDP gross domestic product, in millions of 1970 
dollars. 

a constant and 
e elasticity for the final energy consumption/ 

GDP. 

E = . final energy consumption, in thousands of TOE 

E a (GDP)•, where: 

As mentioned above, the following function was 
used .!L: 

The demand/GDP relation was estimated for each 
country and for six sub-regions: Mexico, the Carib- 
bean, Central America, the Andean Region, the 
Southeastern Regiona, and Brazil (see Table 1). 

Ill.1. General Elasticities 

III. RESULTS 

It should be noted that the elasticities used in 
the present study reflect the situation of the 1970's. 
As a consequence, the projections resulting from the 
use of these do not take into account changes which 
could occur in the Latín American countries -both 
in terms of production structures and energy policies- 
and which would have a decisive effect on the ener- 
gy / economic ratio. 
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Taking into account that in 1976 the industriali- 
zed countries had a per capita energy consump- 
tion of 4.8 TOE/inhab-year, it is interesting to 
analyze the prediction that has been made for 
Latín America in the year 2000. The following 
conclusions can be reached: 

The explanation for these changes is basically 
the high elasticities of Mexico (1.33) and Venezuela 
(1.83) as compared to the other regional countries. 
(See Table Nº 1). 

* For a GNP growth rate of 7.0%: Mexico (32. 
4%), Brazil (23.2%), Venezuela (22.1%), Argen- 
tina (9 .1 % ) and the rest of Latín America (13.2 % ) . 

* For a GNP growth rate of 5.7%; Mexico (31. 
8%), Brazil (25.7%), Venezuela (18.8%), Ar- 
gentina (9.5%) and the rest of Latin 
America (14.2%). 

* For a GNP growth rate of 3.5%; Mexico (30%), 
Brazil (29.9%), Venezuela (13.8%), Argentina 
(9.9%) and the rest of Latin America (16.4%). 

From the 1978 final consumption (253, 930 TOEx 
103) which had the Iollowíng distribution Brazil 
(34.7% ), Mexico (23.6% ), Argentina (11.2% ), 
Venezuela (7.8%), the rest of Latín America (22. 
7%) the projected situation would be as below: 

With a GNP growth rate of 7%, the region's 
energy demand would be 1,318,175 TOExl03 

in the year 2000 which is 5.2 times th 1978 final 
energy consumption. Once again, Argentina, 
Brazíl, Mexico and Venezuela would account for 
87% of the demand. 

With a GNP growth rate of 5.7%, the region 
would have an energy demand of 986,842 TOEx 
103 in the year 2000 which is 3.8 times the 1978 
final consumption. Eighty-six per cent of this 
demand would be concentrated in Argentina, 
Brazíl, México and Venezuela. · 

O) 70 

IV CONCLUSIONS 
IV.2 Elasticlties 

In the majority of the countries the energy/GNP 
elasticíty is lower than or clase to one, which 
appears to contradict the theory that in the first 
stages of development far a country, the elastici- 
ty is greater than one. The principal reason far 
this is that the energy consumption includes "non- 
commercial'' energy sources which because of 
their very low efficiency, weigh disproporfiona- 
tely in the calculation of the energy/GNP elasti- 
city. 
The great turmoil of two regional countries du- 
ring the past decade Chile and Nicaragua) are 
manifested in the study of their elasticities and 
far this reason these countries present the lowest 
correlation coefficients. 

IV .3 Demand Projections 

With a GNP growth rate of 3.5%, the regían 
would have a demand of 581,851 TOExlOX3 in 
the year 2000 which is 2.3 times the 1978 final con- 
sumption. However, it should be noted that 84% 
of this demand would be concentrated in Argentina, 
Brazil, Mexico and Venezuela. 

Tables 3, 4, and 5 indicate the demand 
projections far the countries. 

Table 6 gives the projections far final per capita 
consumption. 

The projections far Latín America and its sub - 
regions apper in Graphs 1, 2, and 3. The sub- 
regional projections were obtained by adding 
together the respective national results. 

Once the elasticities had been obtaíned, 
projections were elaborated far the three GDP 
growth rates mentioned above (3.5%, 5.7%, 7%). 

Table 2 shows the growth rates of Final Energy 
Consumption as a function of the three GDP growth 
rates considered. 

III.3. DEMAND PROJECTIONS 
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