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El objetivo de

la comparacion
entre paises no es
establecer un
ranking entre ellos
Sino mostrar cieria
evidencia de los
cambios estructu-
rales que se han
producido y la
necesidad de
iniciar profundos
estudios sobre sus
causas

Introduccion

Enelanélisisrealizadoenel
presente articulo se utilizaron datos
globales de los paises de América
Latina y El Caribe (ALC) y de la
Organizacion de Cooperacién y
Desarrollo Econdmicos (GCDE)con
el objeto de obtener evidencias
empiricas de las relaciones entre
indices econémicos, energéticos y
de desarrollo (PIB, IDH, consumo
de energfa). Tal anilisis establece
relaciones pormedicde graficosque
permiten observar la evolucién de
estos coeficientes enel tiempoy la
posicién relativa de pafses con
distintos grados de desarrollo. El
trabajo no pretende formular una
teoria sobreenergiay desarrollosino
hipétesis preliminares que luego de
ser investigadas en profundidad,
utilizandotécnicas masespecificasy
datos masdetaliados, podrian usarse
como indicadores para orientar la
politicaenergética.

Elobjetivodelacomparacion
entre paises no es establecer un
rankingentreeflos sinomostrarcierta
evidenciade los cambios estructu-
rales que se han producido y la
necesidad de iniciar profundos
estudios sobre sus causas.

1. La Base de Datos

Elindicededesarrollohuma-
no (IDH) es, como lo califica el
PNUD en su 1iltimo informe,' zna
contribuciénen labiisquedadeuna
formade medici6nsocioeconémica
mejory més integral. Porahora, es
una alternativa paralamedicién del
progresodeun pais. Se refiere mas
bien alconcepto dedesarrofiohuma-
no y sustentable, propuesto por el
PNUD y adoptado por el proyecto
OLADE-CEPAL-GTZ “Energiay
Desarrollo Sustentable en América
Latina y el Caribe”.

Desde el inicio de este
proyecto, se considerd necesario a-
nalizarlaevoluciéndel consumode
energiaenrelaciénconel desarrollo
humano en ALC en las dltimas
décadas. En una primera etapa, se
limit6el tratamientoanivel agregado
porpaisesdelaRegiény suevolucion
eneltiempo.

* Consultorde OLADE

*%  Consultorde Largo Plazodel Proyecto
OLADE/CEPAL/GTZ

##*  Consultorde GTZen OLADE
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Laactualizacion del célculo
de los IDH para los afios 1960,
1970, 1980y 1992 presentadoporel
PNUD en su informe 1994, por un
lado, y el Sistema de Informacién
Energética-Econémica (SIEE) de
OLADE?porotro, forman unabase
dedatoshomogéneay confiablepara
estetrabajo. Porfaltadeinformacidn
detIDHen el tiempo paralos paises
Cuba, Surinam, Guyana, Grenaday
otros, ¢stos no figuran en esta base
de datos.

2.  El Consumo Energético por
Habitante y el Desarrollo
Humano

2.1 Laconfrontaciéndel IDHcon
el consumo de energia final por
habitante en los paises de ALC en
1992 (gréafico 1.1) muestraun cre-
cimiento ligero del consumo por
habitante a medida que aumenta el
IDH. Loscoeficientes deregresién
son poco significativos (R?=0,25)
loqueexplicarfaunabajacorrelacién
entre ambas variables.

Los valores subendesde alre-
dedor de 2 bep/hab (barriles
equivalentes de petréleo por habi-
tante)en Haitfaunabandaentre4y
8 bep/hab para los paises mds
avanzados de la Regién, con
excepcion de Trinidad & Tobago,
gue Hega a un consumo de 25 bep/
habacausadesuindustriaintensiva
enenergiay Venezuelacon pocomds
de 10bep/hab.

2.2 Adiferenciadel consumototal
de energfa, el consumo de elec-
tricidad sube de manera mas
pronunciada con el IDH (grifico
1.2). Los puntos de consumo es-
pecificoseagrupan mascercadeuna
lineaimaginariade tipoexponencial.
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Venezuelay Trinidad & Tobago se
alejan mds que los otros paises de
estalinea(recordemosque Surinam,
otro pais de alto consumo eléctrico
no figura en la base de datos). El
consumo por habitante de los otros

- pafsesestd en promedio por debajo

de2000kWh.

23 El consumo de energia por
habitante en los paises indus-
trializados®se establece porarribade
los paises de ALLC. Mientras los
habitantes de los paises de la Unidn
Europea (UE) y Japén utilizaban
energiafinalen promedioentre 10y
21 bep en 1992, los pafses USA y
Canadd alcanzaban alrededor de 40
bep. Conrespectoalaelectricidad,
loshabitantes delos paisesdela UE
consumen{conexcepciéndelLuxem-
burgo)entre 2.500y 6.000kWHh, los
deJapénalrededorde 6.300kWh, y
los de USA y Canada alrededor de
11.000 y 15.000 kWh respectiva-
mente.

24 En cada pais de ALC, Ia
evolucién del consumo de energfa
final porhabitanteentre 1970y 1992
no ha sido siempre en la misma
direccién. Tampocohaexistidouna
tendencia general, a pesar de que
todos los paisesde Regionlograron
avances continuos en ¢l IDH; sin
embargo, el consumodeelectricidad
por habitante ha crecido cons-
tantemente en casi todos los paises.

3. Con el Desarrolio Humaho
la Intensidad Energética
Bajayla Productividad Sube

3.1  En1980,laintensidad ener-
gética (consumo de energiafinal por
unidad de producto interno bruto
(PIB))de laseconomiasdelaRegion
habiallegadoasunivel masbajo,o
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de otro modo a su productividad
energéticamaxima(gréfico2.1);esto
selogréenunmomentoenelcnalel
productoregional bruto percépitade
ALC habia alcanzado su punto

" maximo. Enladécadadelacrisisse

produjo un revés. Durante dos
décadas, el promedio de la inten-
sidad energética no ha cambiado
muchoen ALCdadogueelconsumo
de energia final ha crecido en
promedio con las mismas tasas que
el producto interno bruto.

3.2 Contrariamente al desarrollo
experimentado por los paises
industrializados y apesardeciertas
medidas de ahorrode energia, no se
mejord laproductividad energética,
esdecirquenoseredujolaintensidad
energética. El promediodelainten-
sidad energéticade los paises ALC
fluctudentre 2,64 (1980)y 2,8 bep/
1000 US3$ de PIB (19903, es decir
sin reduccidn significativa desde
1970, mientraslos pafses delaOCDE
lograronunareduccidondel 31%, de
2,922,0 bep/1000UUSS.4

Al analizar por separado la
intensidadenergéticaindustrial de la
Regién, seencuentraqueéstase ha
incrementadoenlosdltimos veinte
afios, lo cual al parecer es en parte
consecuenciadelosesfuerzosdelos
pafses industrializados por mejorar
su productividad y reducir la
intensidad energética mediante la
deslocalizacidn yrelocalizacién de
susindustriasbdsicas .’

3.3 Laintensidadenergéticatiene
unaaparentetendenciaabajarconel
avance del desarrollo humano. Esta
conclusidn resulta al observar los
datosparaelafio 1992 (grifico 2.2).
Laaproximaciénestadistica(conuna

- funcién exponencial) confirmaesa




impresion; sin embargo, los coefi-
cientes deregresién sonmediocres
(R2=0,44).

Lainclusion de los datos de

: 1980y 1970 confirmalaimpresién

" deunaligera tendencia haciaabajo

(grafico 2.3). Cabe la observacidn

de quelasintensidades delaiio 1980

- seencuentran enunabandabastante

estrecha alrededor de una funcién

decreciente. Elcoeficiente deregre-

sion para 1980 tiene alguna signifi-
cacién(R?*=0,56).

Conrespectoalosdatospara
elafio 1970, se encuentrauna mayor
dispersiondelos coeficientes nacio-
nales, esta vez en ¢l lado de bajos
IDH. El coeficiente para 1970 es
menos significativo (R2=0,51).

A pesardelosmediocres valo-
resestadisticos, valelapenacompa-
rarlastresrelaciones funcionalesen
conjunto. Se observaque las curvas
para 1970 y 1980 estdn muy cerca
mientras la curva para 1992 estd
definitivamente arriba. Unaprimera
. yeautelosaexplicaciénserialahipd-
tesis de que existeunamayorinflu-
enciadel desarroflo sobrelaintensi-
dadenergética, perohay ademdsuna
influenciasistematicade otra variable
que serelacionaconeltiempo.

34  Las3relacionesfuncionales
delaintensidad energética muestran
coeficientes alrededorde 2bep/1000
US$(80)del PIB enlaregidéndealto
IDH. Coinciden entonces con las
intensidadesenergéticasdelos paises
industrializados. Un valorentre 1,7
¥2,1bep/1000US$ del PIB estipico
paralospaisesdela UE conexcepcién
dePortugaly Grecia, loscuales tienen
coeficientesde 3,5y 2,8 respectiva-

mente. Mientras Japén logré en’

1992 unaintensidad tan bajacomo
1,3, USAseubicaalmismonivel de
los pafses de la UE (2,1) y Canad4

presentaunnivel ainmayor (2,9).

3.5 Considerando que ¢l coefi-
ciente infensidad energética es el
inversodel coeficiente productividad,
cabe mencionar que los paises que
alcanzan los més altos niveles de
IDH, como Canaddy Japén, logran
esteresultadoconunaproductividad
energéticabien distintade2,9y 1,3
respectivamente. Desdeel puntode
vista de] desarrollo sustentable, el
senderodedesarrollode Japon parece
mas atractivo. Habria que analizar
primero si es pertinente comparar
dos paises con estructuras tan dis-
tintasy, segundo, siel modelojaponés
esenrealidad mis sustentable para
este pais y parael mundo, dados los
serios problemas demedioambiente
que afronta ese pafs.

3.6 Laimagentodaviadifusadel
andlisiscomparativodelaintensidad
energética {graficos 2.2 y 2.3)
encuentra una confirmacién en el
andlisis delos senderos energéticos
enlosdiferentes paisesdela Regidn
(graficos 3.1y3.2). Laobservacién
de que la intensidad energética
promedio de ALC ha variado poco
enlos tltimos 25 afios tiene su coro-
lario en los senderos de los paises,
loscuales pueden ser agrupadosen
tres grupos distintos:

e En muchos paises (Argentina,
CostaRica, Ecuador, Guatemala,
Honduras, México, Paraguay y
Peri) se produjo lamismaesta-
bilizacién de la intensidad
energéticaen torno al promedio
conunligerorepunte haciaarriba
desde 1980.

@ Enotrospaisesseencuentrauna
intensidad en constante dismi-
nucidn, masacentuadaenel caso
de Haitiy ligeraenlamayoriade
los casos (Barbados, Brasil,
Chile, Colombia, El Salvador,
Panama, Repiiblica Dominicana
y Uruguay).

D ——re i
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En un tercer grupo de paises se
cbservaunaintensidad creciendo
constantemente (Venezuela,
T&T, Bolivia, Nicaragua).

3.7 Porotroladose observaque
laformadelsenderoenergéticonoes
distinta entre los paises de alto y
medianonivelde IDH. Eltinico pais
que se encuentra todavia bajo el
umbral del mediano desarrollo
humano, Hait{, evoluciona aparen-
temente hacia una intensidad
energética tipica para pafses de
medianonivel (entre 3y 6bep/1000
USS$ PIB). Sise quiere identificar
paisesconunsendero masdescable,
se tendriaque mencionar a Barbados,
Uruguay y Chile que mueven su
intensidad energética de forma
significativaendireccién inferiora
los 2bep/1000 US$ PIB; ademas de
Argentinaque yatenfauncoeficiente
menor a 2en 1970 pero que haido
incrementando este valor.

3.8 Podemos concluir entonces
que existe una franja de una inten-
sidad energéticadecrecienteconel
mejorestadode desarrollo, peroque
elsenderode cadauno delos paises
nonecesariamente sigue este patron.
Hay paisesconsenderosdeintensidad
muy atractivos de estudiar y que
podrian servir como ejemplo de
senderos més sustentables.

4, La Intensidad Eléctrica
Sube con e! Desarrollo
Humano

4.1  Aprimeravistalaintensidad
eléctrica de los paises de ALC en
1992 aparece como una nube de
puntos sin ninguna relacién con el
estado de desarrollo humanodecada
pafs (grafico4.1). Elcoeficiente de
regresién entre las dos variables es
muy bajo y no permite trazar una
relacién funcional.
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Laimagennocambiacuando
sejuntanlos coeficientes para 1980 y

1970(grifico4.2). Lasintensidades

deelectricidad de 1980y 1970se en-
cuentran creciendoenunabanday

los pardmetros de regresion empeo-

ran.

4.2 La observacién de los sen-
deros de los paises es concluyente,
pueslaintensidad eléctricasubiden
todos los pafses. Después de un
aumento sistematicoperolentoenla
décadadelossetenta, seobservaun
despegueen lamayoriadelos paises
entre 1980 y 1992. La mejora del
desarrollo humano en este periodo
ha sido comparado con un mayor
inputde electricidad porunidad de
PIB.

En otras palabras, mientras
enlosochentael PIB nocreciddela
misma manera que en afios ante-
riores, el consumo de electricidad
crecidignal que antes, sustentando
un mayor desarrollo humano.

43 De la comparacién de la
evolucidn de laintensidad eléctrica
en los pafses de distinto nivel de
desarrollo(graficos4.3 y4.4) resulta
queelniveldelaintensidaden 1992
noestandistinto. Enelcaso de altos
IDH el nivel de consumo se ubica
entre 2002 800kWh/1000US$, yen
elcasodemedianos IDH elnivel estd
entre 100y 800kWh/1000 US$ PIB,
situandose la mayoria de casos al-
rededorde400kWh/1000USS$PIB.

5. ¢Significan Algo estas Ob-
servaciones para la Rela-
cidnentre Energiay Desarro-
flo Sustentable?

5.1 Con estas evidencias, la
hipétesis del infraconsumo de
energfa® recibe apoyo, pero no
incondicionalmente, Esciertoqueel
nivel de consumo por habitante de
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fos paises de ALC es mucho mds
bajo (alrededor de 4 veces) que el
nivelenlos pafses industrializados.
Observandolafranjabajadel espec-
tro, seencuentran algunos pafses de
ALCconunaltoIDHy unconsumo
por habitante bajolos Sbep. Valdria
la pena estudiar si estos paises
tendrian que aumentar el consumo
final de energia paralograr niveles
adn mas altos de IDH.

Cabe recordar, que muchas
vocesen los pafses industrializados
proponenunarevisiénradicaldelos
estilosde viday de produccion’ para
bajar ain mas decisivamente el
consumo de energia y permitir un
desarrollo sustentable del mundo.

52 Lograr un alto desarrollo
humanoconunabajaintensidad de
energia parece un sendero muy
deseable desde ¢l punto de vista
socioeconémico (alto IDH) y
ambiental. Sin embargo, unamayor
intensidad de energia no es nece-
sarfamente masnocivaparael medio
ambiente. Depende de laestructura
delosenergéticos. Unaaltacuotade
consumo deelectricidad basadaen
una produccién hidraulica podria
representar, porejemplo, unsendero
menos nocivo {al menos desde el
puntode vistadeemisiones)queuna
bajaintensidad energéticacon alta
cuotadeelectricidad basadaenuna
produccidn térmica de carbén.

Losresultadosdel andlisisde
datos agregados, presentadosen este
articulo, son un primer paso en la
profundizaciéndeunnuevoenfoque
de andlisis cuantitativo dirigido a
investigarlasrelacionesentreenergia
y desarrollo sustentable, la iden-
tificacién desenderos sustentableso
laidentificacién de metas adecuadas
dedesarrollo.

Noias

i.

FNUD, Infonﬁe sobre Desarrollo
Humano 1994 NuevaYork 1994,
p 103.

Véase lapresentacidn del SIEE
enlaRevista Energética, afo 18,
nimero 3, sept.~dic. 1994,

. Losdatos para los paises indus-

trializados se calcularon conbase
en JIEA Statistics, Energy
Balances of OECD-Countries,
Paris 1994, '

Calculado en base de IEA
Statistics, 1991-1992, Paris
1994,

Losefectosdelarelocalizacion
sonestudiados comotemaespeci-
fico del proyecto OLADE/
CEPAL/GTZ.

Véase OLADE, Situacion Ener-
gética de América Latina y el
Caribe: Transicionhaciael Sigio
XXI, OLADE/FEN, Quito,
p- 310.

El cientifico aleman E.U. von
Weizsicker proponeuna “revo-
lucidn de eficiencia” para que
los paises del Norte no se alejen
atin mas de undesarrollo susten-
table. Por su parte ¢l Director
General de la GTZ ha ofrecido
los servicios de esta agencia
especializadaencooperaciéncon
el Sur (y el Este) parauna “ayuda
aldesarrollo™ a paises del Norte.
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América Latina y EI Caribe
Algunos Indicadores Econémico-Energéticos v de Desarrollo

Nintens. Energ.(Bep/1000 US$a0)  Tlintens. Eldctric [KWh / 1000 US$80][Cons. Especific. (Bep/ Hab} Cons. Especilic. (Kwh/ Hab) Indice de Desarrollo Humano

PAIS - i 1970 1980 1992 1970 1980 1982 1970 1980 1992 1970 1980 1992 1870 1980 1992
ARGENTINA | 1.81 1.84 1.92 203 283 362 6.66 7.56 7.27 746 1165 1372 0.748 0.790 0.853
BARBADOS 1.82 - 1.75 1.60 196 318 532 T 4.89 5.85 513 525 1064 1894 0.824 0.856 0.894
BOLIVIA 1.83 317 3.41 257 276 431 1.33 2.49 216 177 217 273 0.369 0.442 0.530
‘BRASIL 3.97 2.78 2.94 354 487 784 4.40 5.68 - 5.35 392% 977 1424 0.607 0.673 0.756
{COLOMBIA 4.05 3.25 3.10 423 482 558 3.63 3.92 4.45 379 593 802 0.554 0.656 0.813
‘COSTA RICA 3.38 2.90 2.98 428 554 754 4.06 4.50 457 514 860 1159 0.847 0.746 0.848
'‘CUBA 4.57 4,42 515 484 |1 7.51 7.719 7.90 461 878 B29
‘CHILE . 273 2.52 2.29 313 379 482 5.78 5.83 6.73) 665 877 1416 0.682 0.753 0.848
'ECUADOR 3.10] 2.51 2.9 159 250 364 2.52 3.55 3.99 129 354 499 0.485 0.613 0.718
|EL SALVADCR 4,32 i 4.23 4.39 219 384 579 311 3.27 2.97 158 297 gz 0.422 0.454 0.543
GRENADA i 2.44 535 1.14 1.19 1.99 149 196 437
GUATEMALA 3.86 3.13 3.652 132 210 257 3.30 3.53 3.33 113 237 243 % 0.392 0.477 0.564
GUYANA 9.48 10.84 1 10.02 702 841 393 6.15 6.63 4.07 456 514 160
HAITI ©10.33 9.03 8.16 87 161 210 "1.97 2.3t 1.45 13 41 37 0.218 0295 . 0.054
HCONDURAS . B.41 517 5.29 232 319 503 3.80 3.92 3.49 137]- 242 332 0.350 0.435 0.524
JAMAICA 5.05 5.19 4.71 246 381 515 8.00 6.37 6.52 389 468 713 0.662 0.654 0.749
MEXICO 2.81 2.91 3.17 235 297 442 5.36 7.66 8.23 450 782 1149 0.642 0.758 0.804
NICARAGUA 3.80 4.68 6.22 267 427 661 3.70|( - 3.50 2.69 260 a9 286 0.462 0.534 0.583
PANAMA 2.54 2.40 2.18 344 463 518 3.56 4.27 3.78 482 826 899 0.592 0.687 0.816
PARAGUAY 4,98 3.52 3.81 105 188 391 3.91 4.96 534 B3 265 549 0.511 0.602 0.679
PERU 4190 aas 4.05 366 423 677 4.37 4.06 3.27 390 503 546 0.528 (0.590 0.642
REP.DOMINIC 3.79 2.67 2.97 303 383 457 2.84 3.01 3.3 227 433 509 0.455 0.541 0.638
SURINAME 5.33 7.43 2131 1672 10.48 11.39 12.67 3683 4555 2849
TRINIDAD 1.75 1.61 6.50 27t 298 703 6.52 10.32 24.95 1007, 1606 2700 0.789 0.8185 0.855
URUGUAY 2.60 2.28 2.12 350 417 637 4,72 522 5.05 635 954 1519 0.762 0.830 0.859
WENEZUELA . ‘ 1.30 2.78 2.85 167 447 668 6.43 12.29 10.63 822 1978 2488 0.728 0.784 0.820
Fuentes: Sistema de Informacidn Econdmico-Energétice, SIEE, OLADE (versiin diciembre/24)

Informe de Desarrollo Humano 1994, PNUD

£¢ « Polglleu] Disinay
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Grafico 1.1 AMERICA LATINA'Y EL CARIBE

Consumo final de energia por habitante

Bep/hab 1992
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Grafico 1.2 AMERICA LATINA Y EL CARIBE
Consumo final de electricidad por habitante
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Grafico 2 1

Evo!uclon del Sendero Energet:co de Amenca Lat;na y El Canbe i

;Intensuiad Energet:ca (Bepﬁ 000 US$)
28"

Grafico 2.2 AMERICA LATINA'Y EL CARIBE

Intensidad energética
1992
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indice de Desarrollo Humano
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Grafico 2.3 AMERICA LATINA 'Y EL CARIBE

Intensidad energetica
1970-1980-1982
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AMERICA LATINA Y EL CARIBE
Paises de mediano desarrollo humano

Intensidad energética
1970-1980-1992

Grafico 3.1
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AMERICA LATINA Y EL CARIBE
Paises de alto desarrolio humano

Intensidad energética
1970-1980-1992

Grafico 3.2
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Grafico 4.1 AMERICA LATINA'Y EL CARIBE

Intensidad eléctrica
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Gréfico 4.2 AMERICA LATINA Y EL CARIBE
Intensidad eléctrica
1970-1980-1992
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The objective of
this comparison
between countries
is not to establish a
ranking among
them but to display
a cerviain amount
of evidence about
structural changes
that have occurred
and the need to
initiate in-depth
studies on their
causes

Introduction

In the analysis conducted in
the presentarticle, the global data of
the countries of Latin Americaand
the Caribbean (LAC) and the
Organization for Economic
Cooperation and Development
(OECD) were used to obtain
empirical evidence of the links
between economic, energy, and
development indicators (gross
domestic product, human
development index, energy
consumption). This analysis

- establishes relations by means of

charts that permit observing the
evolution of these coefficients over
time and the relative standing of
countries with differentdevelopment
levels. The present article does not
intend to formulate an energy and
developmenttheory; ratheritstrives
to come up with preliminary
hypotheses which, after being
thoroughly researched and applyng
more specific techniques and more
detailed data, could be used as
indicators for orienting energy

policy.

The objective of this
comparison between countriesis not
to establish aranking among them

Organi zaci 6n Lati noaneri cana de Eneraqi a

but to display a certain amount of
evidence about structural changes
that have occurred and the need to
initiate in-depth studies on their
causes.

1. Data Base

Thehumandevelopmentindex
(HDI), asdescribed by UNDPinits
lastreport,! contributes to the search
for a better and more integral
socioeconomic measurement. At
present, it is an alternative for
measuring acountry’s progress. It
focuseson the concept of human and
sustainable development proposed
by UNDP and adopted by the
OLADE-ECLAC-GTZ project
Energy and Sustainable Development
inLatin Americaand the Caribbean.

From the very start of the
project, it was necessary toanalyze

* OLADE Consultant

*#*  Long-Term Consultant for the
OLADE-ECLAC-GTZProject

*x%  GTZConsultantinOLADE
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the evolutionof energy consumption
withrespecttohumandevelopment

inLLACoverthelastfewdecades. In'

its first stage, itdealt with the aggre-
gate of the Region’s countries and
theirevolution overtime.

Update of the HDI for 1960, 1970,
1980, and 1992 provided by UNDP
in its 1994 report, on the one hand,
and the Energy-Economic Informa-
tion System (SIEE) of OLADE,?on
the other hand, constitute a homoge-
neous andreliable database for this
project. Duetolack of HDIinforma-
tion over time for Cuba, Suriname,
Guyana, Grenada, and other coun-
tries, thesedonotappearinthedatabase.

2. EnergyConsumptionby Inhab-
itant and Human Development

2.1  Comparisonof HDIwith final
energy consumption per inhabitant
in LAC countries in 1992 {(Chart
1.1) yields a slight growth in
consumption perinhabitantas HDI
rises. Regression coefficients show
little significance (R?=0.25), which
would explain the low correlation
between both variables,

The valuesrange fromabout
2barrels of oil equivalent perinhab-
itant (BOE/inhab)in Haiti to aband
of between 4 and 8 BOE/inhab for
the more advanced countries of the
Region, except for Trinidad and
Tobago, whichhas aconsumptionof
25BOE/inhabbecause of itsenergy-
intensiveindustry and Venezuelawith
slightly morethan 10BOE/inhab.

2.2 In contrast to total energy
consumption, electricity consump-
tionrises more markedly in line with
HDI(Chart 1.2). Specific consump-
tion points are grouped together

42 % Revista Energetica

closerto animaginary exponential
line. Venezuela and Trinidad and
Tobago are further removed from
this line (it should be recalled that
Suriname, whichisanother country
withhigh power consumption, isnot
included inthedatabase). Consurnp-
tion per inhabitant of the othercoun-
triesisonaverage below 2, 000kWh.

2.3 Energy consumption per
inhabitant in the industrialized
countries®is above thatinthe LAC
countfries. Whereas the inhabitants
of the European Union (EU)
countries and Japanused anaverage
final epergy of 10 and 21 BOE in

1992, the United States and Canada_

used about 40 BOE.

Regarding electricity, the
inhabitants of the EU countries
(except for Luxembourg)consumed
between 2,500 and 6,000 kWh, those
of Japan about 6,300 kWh, and those
of the United States and Canada
about 11,000 and 15,000 kWh,
respectively.

24 IneachLACcountry,theev-
olutionof final energy consumption
perinhabitantbetween 1970and 1992
has not always been in the same
direction. Nor has there existed a
general trend, since although all the
Region’s countries have achieved
steady progress in HD], electricity
consumption per inhabitant has
grownconstantly in almostallcoun-
tries.

3.  Energy Intensity Declines
and Productivity Increases
Along with Higher Human
Development

3.1 In 1980, energy intensity
(consumption of final energy per

unit of gross domestic product) of
theRegion’seconomies had reached
its lowestlevel or, inother words, its
highestenergy productivity (Chart
2.1). This was achieved at a time
when the per capita gross regional
productof LAChadreached its peak.
In the crisis decade of the eighties,
thistrend wasreversed. Duringtwo
decades, average energy intensity
hasnotchangedmuchin LACsince
final energy consumption has grown
onaverageatthe samerates as gross
domestic product.

3.2 Incontrasttothedevelopment
experienced by the industrialized
countries and despitecertain energy
savingmeasures, energy productivity
did not improve, that is, energy
intensity was notreduced. Average
energy intensity of LAC countries
fluctuated between 2.64 (1980)and
2.8 BOE/US$10000f GDP (1990),
inother words, without a substantial
reductionsince 1970, whereas OECD
countries achieved a drop of 31%,
from 2.9 to 2.0 BOE/US$1000.*
Analyzing separately the Region’s
industrial energy intensity, it was
foundthatithasbeenrising overthe
fast2Q years, which seemsin partthe
outcome of the efforts by
industrialized countries to improve
theirproductivity andreduce energy
intensity by transferring and
relocating theirbasic industries.

3.3  Energy intensity shows an
apparenttendency todeclineashuman
development improves. This
conclusion stems from the
observation of data for 1992 (Chart
2.2). Thestatistical approximation
{with an exponential function)
confirms this impression;
nevertheless, the regression
coefficients are mediocre (R*=0.44).
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The inclusion of the data for
1980 and 1970 confirms this
impression of a slight downward
trend (Chart 2.3). It should benoted
that the intensities of 1980 areina
highly narrow range around the
declining function. Theregression
coefficient for 1980 withhave some
significance (R?=0.56).

Regarding the data for the
year 1970, thereisagreater dispersal
ofnational coefficients, this time on
the side of low HDL Thecoefficient
for 1980 is less significant (R? =
0.51).

Despite mediocre statistical
values, itis worth while tocompare
three functional relationsasawhole.
Itcanbe observed that the curves for
1970and 1980are very closetoeach
other whereas the curve for 1992 is
definitely higher. A preliminary and
tentative hypothesis might be that
there is a major influence of
developmentonenergy intensity, but
in addition there is a systematic
influence of another variablerelated
totime.

34 Thethreefunctional relations
of energy intensity display
coefficients of about 2 BOE/
US$1000 of 1980 of GDP in the
tegion of high HDI. They therefore
coincide with the energy intensities
of industrialized countries. A value
of between 1.7 and 2.1 BOE/
US$1000 of GDP is typical for the
EU countries, except for Portugal
and Greece, which have coefficients
of3.5and 2.8, respectively. Whereas
Japanachieved anintensity aslowas
1.3, the United States was placed at
the same level as the EU countries
(2.1)and Canadadisplayed aneven
higherrate (2.9).
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3.5 Since the energy intensity
coefficient is the inverse of the
productivity coefficient, itshouldbe
mentioned thatthe countriesreaching
the highest HDI levels, such as
CanadaandJapan, achieve thisresult
with quite a different energy
productivity, that is, 2.9 and 3.1,
respectively. Fromthe standpointof
sustainable development, Japan’s
development path seems to the most
attractive. First, however, there
would have to be an analysis of
whetheritisrelevanttocomparetwo
countries with such different
structures and, second, whetherthe
Japanese model is really more
sustainable for thiscountry and the
world, in view of the severe
environmental problems Japan is
facing.

3.6 Thestill diffuseimage of the
comparative analysis of energy
intensity (Charts 2.2 and 2.3) is
confirmedby the analysis of energy
courses in the Region’s different
countries (Charts 3.1and3.2). The
observation that the average energy
intensity of LAC hasfluctuated little
overthelast25 yearshasitscorollary
inthe paths pursued by the countries,
whichcanbe grouped together into
three distinct groups:

e In many countries (Argentina,
CostaRica, Ecuador, Guatemala,
Honduras, Mexico, Paraguay,
and Peru) the same stabilization
of energy intensity occurred
around the average withaslight
upward trend since 1980.

e Inother countries, the intensity
isconstantly diminishing, more
markedly in Haiti butonly slightly
inmostcases (Barbados, Brazil,
Chile, Colombia, El Salvador,

Panama, Dominican Republic,
and Uruguay).

@ In a third group of countries
energy intensity is steadily
growing (Venezuela, Trinidad
and Tobago, Bolivia, and
Nicaragua).

3.7 In addition, it has been
observed thatthe path of the energy
courseamong high HDIcountriesis
notdifferent from that foundamong
medium-level HDI countries. The
only country still below the threshold
of average human development,
Haiti, isapparently evolving toward
a typical energy intensity for -
medium-level countries (between 3
and 6 BOE/USS$1000 of GDP). As
for the identification of countries
with a more desirable course,
Barbados, Uruguay, and Chile should
be mentioned since these countries
are moving their energy intensity
significantly downward from2 BOE/
US$10000of GDP. Inaddition, there
is Argentina which already had a
coefficientbelow 2in 1970but which
hasbeenincreasing this value.

3.8 We can therefore conclude
that there is a band of declining
energy intensity with higher
developmentconditions, but thatthe
path of each one of the countries
does not necessarily follow this
pattern. There are countries with
intensity pathsthatare very attractive
to study and that could serve as a
model for most sustainable courses.

4. Electricity Intensity Rises
along with Human Develop-
ment

41 Atfirstglance, theelectricity
intensity of the LAC countries in
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1992 looks like a cloud of points
without any relation to the human
development status of each country
(Chart 4.1). The regression
coefficientbetweenthe two variables
is very low and does not permit
tracing any functional relation.

The picture does not change
when joining the coefficients for
1980 and 1970 (Chart 4.2). The
electricity intensities for 1980 and
1970 can be found growing in one
band and regression parameters
become worse.

4.2 Examination of the paths of
thecountriesisconclusive: electricity
intensity rose in all the countries.
Afterasystematic but slow increase
in the seventies, most countries
display adramaticrisebetween 1980
and 1992. Human development
improvementduring this period has
been compared with a higher
electricity input per GDP unit.

In other words, whereas in
theeighties GDP did not grow as in
previous years, electricity
consumption grew at the same rate
as before, thus supporting greater
human development growth.

4.3 Onthebasisofacomparison
of the evolution of electric power
intensity in the countries with
different levels of development
(Charts 4.3 and 4.4), itturns out that
thelevel of intensity in 1992isnotso
distinct. In the case of high HDI
levels, the consumption level is
between 200and 800k Wh/US$1000,
whereas in the case of medium HDI
levels the level is between 100 and
800 kWh/US$ GDP, with the
majority of cases atabout400 kWh/
US$1000 of GDP.
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5. Do these remarks mean
something for the linkage
between energy and sustain-
able development?

51 Onthebasisofthisevidence,
the energy underconsumption
hypothesis®isconsolidated, although
notunconditionally. Itiscertain that
the level of consumption per
inhabitant of the LAC countries is
much lower (about fourfold) than
the level of industrialized countries.
Observing the lower strip of the
range, there are some LAC countries
with a high HDI and a low
consumption per inhabitant of 5
BOE. It would be worthwhile to
study ifthese countries would have
toincrease final energy consumption
toreachevenhigherlevelsof HDL
Itshouldberecalled thatmany voices
inthe industrialized countries have
been raised to propose a radical
revision oflifestyles and production’
in order to decrease even more
decisively energy consumption and
permit sustainable developmentin
the world.

5.2 Achieving high human
development with low energy
intensity seemstobeavery desirable
path from the socioeconomic (high
HDI) and environmental points of
view. Nevertheless, higher energy
intensity is not necessarily more
harmful for the environment. It
depends on the structure of energy
products. A high electricity
consumpiion gquota based on
hydraulic production could, for
example, represent a less harmful
path (at least from the standpoint of
emissions)thanlow energy intensity
withahighelectricity quotabasedon
coal-fired thermal production.

The results stemming from
the analysis of aggregate data
presented in this article are a first

stepinbroadening anew quantitative
analysis approach aimed atstudying
the relations between energy and
sustainable development, identifying

- sustainable paths, or identifying

suitable development goals.

Notes

1. UNDP, Human Development
Report 1994, New York, 1994,
page 103

2. SeetheSIEE presentationinthe
Energy Magazine, Year 18, No.
3, Sept.-Dec. 1994.

3. The data for the industrialized
countries are calculated on the
basis of IEA Statistics, Energy
Balances of OECD Countries,
Paris, 1994,

4, Calcunlated on the basis of [EA
Statistics, 1991-1992, Paris,
1994,

5. Theeffects ofrelocationarestud-
ied as a specific issue in the
OLADE-ECLAC-GTZproject.

6. See OLADE, Energy Situation
of Latin America andthe Carib-
bean: Transition Toward the
21st Century, OLADE/FEN,
Quito, page 310.

7. The German scientist, E.U. von
Weizsicker, proposes an “effi-
ciency revolution™ so that the
countries of the North will not
drift even further from sustain-
able development. Inaddition,
the Director General of GTZ has
offered the services of this spe-
cialized agency tocooperate with
the South (and the East) for de-
velopmentaid from the countries
of the North.
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Latin America and the Caribbean

Selected Energy-Economic and Development Indicators

Energ. Intens. (BOE/1000 US$80} Electric Intens. fiKWh/1000 US$80} |Specific.Cons. {BOE/ Inhak} Specific.Cons. (Kwh/ Inhab) Human Development index

COUNTRY 1970 1980 1992 1970 1980 1992 1970 1980 1992 1970 19801 1992 1970 1980 1992
ARGENTINA 1.81 1.84 1.92 203 283 362 6.66 7.56 7.2 746 11651 1372 0.748 0.790 0.853
BARBADOS 1.82 1.75 1.60 196 318 592 4.89 5.85 5.13 525 1064 | 1894 0.824 0.856 0.894
BOLIVIA 1.93 3.17 3.41 257 276 431 1.33 2.49 2.16 177 217 273 0.369 0.442 0.530
BRAZIL 3.97 278 2.94 354 487 784 4.40 5.58 5.35 392 977 1424 0.507 0673 0.756
COLOMBIA 4.05 3.25 3.10 423 492 558 3.63 3.92 4.45 379 593 802 0.554 0.656 0.813
COSTA RICA 3.38 2.90 2.98 428 554 754 4.06 4.50 457 514 860 1158 0.647 0.746 0.848
CuBA 4.57 4.42 515 464 7.51 7.79 7.80 461 878 829
CHILE 273 2.52 229 313 379 482 578 5.83 6.73 665 877 1416 0.682 0.753 0.848
ECUADOR 3.10 2.51 291 159 250 364 2.62 3.65 3.9 129 354 499 0.485 0.813 0.718
EL SALVADOR| | 4,32 4.23 4.39 219 384 579 3.1 3.27 2.97 158 297 302 0422 0.454 0.543
GRENADA 2.44 535 1.14 1.19 1.89 149 196 437
GUATEMALA 3.86 3.13 3.562 132 210 257 3.30 3.53 3.33 113 237 243 0.392 0477 0.564
GUYANA 9.48 10.84 10.02 702 841 393 6.15 6.63 4.07 456 514 160
HAITI 10.33 9.03 B.16 67 161 210 1.97 2.31 1.45 13 41 37 0.218 0.295 0.354
HONDURAS 6.41 517 5,29 232 319 503 3.80 392 3.49 137 242 332 0.350 0.435 0.524
JAMAICA 5.05 5.19 4.71 246 381 515 5.00 6.37 6.52 389 468 713 0.862 0.654 0.749
MEXICO 2.81 291 347 235 297 442 5.36 7.66 8.23 450 782 1149 0.642 0.758 0.804
NICARAGUA 3.80 4.68 6.22 267 427 661 3.70 3.50 2.69 280 319 286 0.462 0.534 0.583
PANAMA 2.54 2.40 2.18 344 463 518 3.56 4.27 3.78 482 826 899 0.592 0.687 0.816
PARAGUAY 4.98 3.52 3.81 105 188 391 3.9 4.96 5.34 a3 265 549 0.511 0.602 0679
PERLU 4,10 3.41 4.05 386 I 423 677 4.37 4.06 327 390 503 546 0.528 0.580 0.642
DOM. REP. 3.79 2.67 2.97 303 383 457 2.84 3.01 3.31 227 433 509 0.455 0.541 0.638
SURINAME 5.33 743 2131 1672 10.48 11.39 12.67 3583 4555 2849
TRINIDAD 1.75 ! 1.91 6.50 271 298 703 6.52 10.32 24.95 1007 1606 2700 0.789 0.816 0.855
URUGUAY 2.60 j 2.28 212 350 417 637 4.72 b.22 5.06 635 954 1519 0.762 0.830 0.859
VENEZUELA 1.30] 2,78 2.85 167 447 | 668 6.43 12.29 10.63 822 1978 2488 0.728¢ 0.784 0.820
Sources: OLADE, Energy-Economic Information System (SIEE) (December/94 version}

UNDP, Human Development Report 1994 .
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‘Chart 2.1 .
“ Evolution of the Energy Course of Latm Ameraca and the Canbbean
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chart2.3 L ATIN AMERICA AND THE CARIBBEAN

Energy intensity -
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LATIN AMERICA AND THE CARIBBEAN
Countries with high human development
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Chart4.2 | ATIN AMERICA AND THE CARIBBEAN
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