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Im prov ing en ergy ef fi ciency can be pow er ful tool for achiev ing sus tain able eco -
nomic de vel op ment and most im por tant for re duc ing en ergy con sump tion and en vi -
ron men tal pol lu tion on na tional level. Un for tu nately, en ergy ef fi ciency is dif fi cult
to con cep tu al ize and there is no sin gle com monly ac cepted def i ni tion. Be cause of
that, mea sure ment of achieved en ergy ef fi ciency and its im pact on na tional or re -
gional econ omy is very com pli cated. Gross do mes tic prod uct is of ten used to as sess
fi nan cial ef fects of ap plied en ergy ef fi ciency mea sures at the na tional and re gional
lev els. The growth in en ergy con sump tion per ca pita leads to a sim i lar growth in
gross do mes tic prod uct, but it is de sir able to pro vide for the fall of these val ues. The
pa per an a lyzes some stan dard in di ca tors and the anal y sis has been ap plied to a
very large sam ple en sur ing re li abil ity for con clu sion pur poses. Na tional pa ram e -
ters for 128 coun tries in the world in 2007 were an a lyzed. In ad di tion to that, pa -
ram e ters were an a lyzed in the last years for global re gions and Ser bia.
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In tro duc tion

In the sev en ties of the last cen tury, there was abrupt rise of en ergy raw ma te ri als prices
and short stag na tion in the vol ume of their use but some dozen years later, the prices be came rel -
a tively sta ble again and the grow ing trends of con sump tion con tin ued all over again. Ever since,
these events have been caus ing war tur moil be cause en ergy re quire ments of the most de vel oped
and mil i tary the most pow er ful coun tries are very high and, as a rule, the de pos its are out side
their ter ri to ries in un der de vel oped and mil i tary weak coun tries. There is fairly ac cu rate cor re la -
tion be tween over all eco nomic prog ress of a coun try and its en ergy con sump tion growth.

Growth re lated eco nomic in di ca tors are true “driv ing force” for spe cial care of en ergy.
It can be said with cer tainty that the en ergy sec tor of a coun try oc cu pied be tween 10 and 20% of
the na tional prod uct be fore the oil prices rise (which was re flected in the growth of prices for
other en ergy car ri ers) in the sev en ties of the last cen tury. Now a days, this is prob a bly be tween 25 
and 50%. The ex tent to which cer tain coun try is de vel oped and has (by laws, norms, tech ni cal
stan dards ...) reg u lated econ omy af fects fi nan cial pro por tion of energy in the national income.
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There are no doubts that the in tro duc tion of en ergy ef fi ciency mea sures should slow
down this growth. En ergy price in the last few de cades has sub stan tially grown in both rel a tive
and ab so lute sense. Al most all coun tries in the world de sign mea sures in the area of en ergy ef fi -
ciency as well as in or der to re duce the share of energy in the gross do mes tic prod uct (GDP).

In the most re cent lit er a ture deal ing with en ergy eco nom ics, it is dis cussed more and
more about the re la tion be tween eco nomic growth and en ergy con sump tion [1-6]. In ter na tional
En ergy Agency (IEA) has been gath er ing and sta tis ti cally pro cess ing data which af fect en ergy
sec tor at the na tional level. The Agency has en ergy data for nu mer ous coun tries at the an nual
level. The IEA syn the sizes gath ered data into fol low ing in di ca tors: TPES/pop u la tion (toe/ca -
pita), TPES/GDP, TPES/GDP(ppp), EE con sump tion/pop u la tion, CO2/TPES, CO2/pop u la tion,
and CO2/GDP. This da ta base has been used for anal y ses and cal cu la tions in this pa per. 

The pa per [1] deals with re la tions be tween en ergy and GDP and an a lyzes in te gra tion,
co-in te gra tion and cau sal ity of the re la tion ship be tween en ergy out put and con sump tion by
com par ing data of six coun tries in cluded in the Gulf Co-op er a tion Coun cil (GCC). The ob tained 
re sults are slightly in fa vor of the hy poth e sis: since oil ex port ers en joy cheap en ergy re sources
then, en ergy con sump tion is the source of GDP growth in these coun tries. Em pir i cal re sults ob -
tained in this pa per can be, thus, com pared with some other groups of coun tries or with sin gle
coun tries. Among other things, this hy poth e sis has also been proved in this paper but on a much
larger sample .

Very com pre hen sive study [2, 7, 8] de fines all types of en ergy in di ca tors and elab o -
rates ba sic meth ods for their de com po si tion and anal y sis. The aim of the re search work is to in -
ves ti gate is sues re lated to de vel op ment, uti li za tion and in ter pre ta tion of en ergy in di ca tors. The
dis cus sion con cerns the im por tance of en ergy in di ca tors as a tool for the development of energy
policy.

In the last three de cades, en ergy in di ca tors and re lated en vi ron men tal in di ca tors have
growingly be come more nu mer ous and more com plex en abling more re li able in for ma tion to
policymakers to ad dress na tional and global en ergy, en vi ron men tal, and re source de ple tion
prob lems. The anal y sis of avail able in di ca tors and their over view is provided in [9-12].

En ergy ef fi ciency is lower in the coun tries of West ern Bal kans than in de vel oped
coun tries. This can be proved by an a lyz ing en ergy in di ca tors. Papers [13-17] pro vide an over -
view of what has been done and ac com plished in this field so far.

In ad di tion to the sig nif i cant growth of en ergy costs, which set off the in tro duc tion of
new tech nol o gies, the global warm ing caused by the com bus tion of fos sil fu els has largely in -
ten si fied works re lated to the mea sures for in creas ing en ergy ef fi ciency. Af ter the rat i fi ca tion of
the Kyoto Pro to col, the key el e ment of the strat egy for re duc ing Green house gas ses (GHG) for
the ma jor ity of coun tries is the in crease of en ergy ef fi ciency in all sec tors.

There is no doubt that for the as sess ment of ef fects gen er ated by en ergy ef fi ciency
mea sures at the na tional level the most im por tant is en ergy in ten sity and it will be dealt with in
more de tails in this pa per. In ad di tion to his tory, this pa per will pro vide growths per spec tives of
pri mary en ergy sup ply and en ergy in ten sity not only for the world re gions but also for the
Serbia.

En ergy in di ca tors

En ergy con sump tion is de fined in var i ous ways and used with the in di ca tor of en ergy
in ten sity. The prob lem oc curs rel e vant to the choice of mea sur ing en ergy quan ti ties since they
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dif fer de pend ing on spe cial re quire ments of the study and anal y sis or de pend on the pol i tics and
ex pec ta tions. Types of en ergy con sump tion gen er ally in volve the end use, use ful en ergy, fi nal
en ergy, pur chased en ergy (the most eas ily mea sured and most of ten used), net avail able en ergy
and pri mary en ergy de mand needed to pro vide fi nal en ergy ex pressed for ev ery sec tor. The ba -
sic fac tor which af fects the source of en ergy con sump tion clas si fi ca tion re fers to avail able data,
com plex ity of mea sure ment, as well as mea sure ment of po ten tials for re duc ing CO2 emis sions,
level of data break down.

Since un mis tak able quan ti fi ca tion of en ergy ef fi ciency mea sure ment does not ex ist,
there is a trend of re ly ing on en ergy in di ca tors which are typ i cally com posed of quan ti fied in di -
ces with an aim to ex press en ergy ef fi ciency ap prox i mately. Ac cord ing to the syn the sis of this
idea [8], there are three re sult ing types of en ergy in di ca tors which can be used for mon i tor ing
en ergy ef fi ciency such as: thermo-dy nam i cal, phys i cal, and economical.

When we talk about the con cept of en ergy ef fi ciency, we must say that al though this is
a very sim ple con cept, it is very com plex for mea sure ment in par tic u lar on the large scale as in
the case of a whole coun try. Since there is no unique mea sure ment of the con tri bu tion of en ergy
de vices to the coun try’s econ omy, there is also no way of mea sur ing their overall efficiency.

In the ab sence of ad e quate ways for mea sur ing en ergy ef fi ciency trends, as we have al -
ready men tioned in the pre vi ous sec tions, the gross do mes tic prod uct is used as the basis.

In di ca tors of en ergy ef fi ciency pro vide the con nec tion be tween the con sump tion of
en ergy and cer tain rel e vant eco nomic and phys i cal in di ca tors. They can be de fined at var i ous
lev els of ag gre ga tion in re spect of en ergy re quire ments (en ergy-wide, sec tor, sub-sec tor, end us -
ers, tech nol ogy, pro cess, or par tic u lar equip ment).

Eco nomic en ergy in di ca tors are of ten used when en ergy ef fi ciency is mea sured at
higher level of ag gre ga tion, for ex am ple, at the na tional level, be cause it is not pos si ble to make
the anal y sis oth er wise. Eco nomic in di ca tors pro vide re la tions be tween en ergy con sump tion ex -
pressed in the en ergy unit of eco nomic ac tiv i ties ex pressed in mon e tary units. Nev er the less, nu -
mer ous ex am ples have shown and this pa per also, that en ergy in ten sity should not be ob served
sep a rately from other energy and economic parameters. 

In this pa per, the tech ni cal con cept of en ergy ef fi ciency is used:
– Energy efficiency is the ratio between the useful output of energy conversion machine and

energy input. The useful output may be electric power, mechanical work, or heat. Energy
conversion efficiency is not defined uniquely but instead, it depends on the usefulness of
output. All or part of the heat produced from burning fuel may become rejected waste heat if,
for example, work is the desired output from the thermodynamic cycle. Using this concept
energy efficiency is:

h =
P

P
out

in

(1)

where Pout is the en ergy out put and Pin the en ergy in put.
When this tech ni cal def i ni tion is ap plied to na tional or re gional lev els, it im plies to tal

pri mary en ergy sup ply (TPES) as Pin and to tal fi nal en ergy con sump tion (TFC).
Now, pri mary and fi nal en ergy should be de fined.

– Primary energy is energy that has not been subjected to any conversion or transformation
process. Thus, primary energy does not include electricity or refined petroleum products.

– Final energy are forms and fuels as sold to or as used by final consumers (households,
industries, commercial buildings, transport, etc.) or, simpler, energy supplied that is
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available to the consumer to be converted into useful energy (e. g., electricity at the wall
outlet).
Final en ergy forms and fu els are gen er ated in volv ing var i ous steps of con ver sion from
pri mary en ergy to final.

The TFC is of ten found in na tional sta tis tics for eco nomic sec tors, for ex am ple, in dus -
try, trans port, and other sec tors. Other sec tors as sumes: res i den tial, com mer cial and pub lic ser -
vices, ag ri cul ture and for estry, fish ing, and non-spec i fied, and as a spe cial item, there is non-en -
ergy use. Since pri mary en ergy sup ply is al ways an in te gral part of such na tional sta tis tics, it is
pos si ble to de fine one in di ca tor of en ergy ef fi ciency by the re la tion be tween TFC and TPES.
But, en ergy ef fi ciency de fined in this man ner does not take into ac count en ergy trans for ma tion
of fi nal en ergy into use ful ser vice which is the orig i nal rea son for the use of en ergy. This means,
we have de liv ered fi nal en ergy to a cer tain fac tory, the fac tory has paid for this en ergy, used it in
the pro duc tion and made cer tain prod ucts and de liv ered them to the mar ket. The en ergy ef fi -
ciency in the use of de liv ered fi nal en ergy is con tained only in the price of the prod uct. Un for tu -
nately, this can only be in di rectly ex pressed through the en ergy ef fi ciency ef fect of the fac tory
it self.

Na tional en ergy ef fi ciency mea sure ments and mon i tor ing have be come im por tant
com po nents of en ergy strat egy in many coun tries, es pe cially en ergy de fi cient ones. With sub -
stan tial in creases oil prices in the world, many coun tries have rec og nized the need to un der stand
whether en ergy is con sumed ef fec tively in their econ o mies and to in crease en ergy ef fi ciency. To 
serve these pur poses, ap pro pri ate en ergy ef fi ciency in di ca tors have been de vel oped and ap plied
so that any ef fi ciency changes that have taken place can be quan ti ta tively ex pressed. These in di -
ca tors are also used in cross-coun try com par i sons to ex plain dif fer ences in en ergy per for mance
be tween coun tries and for in ter na tional benchmarking. We have al ready de fined one of such in -
di ca tors as the re la tion be tween TFC and TPES. But, there are many mu tu ally in de pend ent fac -
tors af fect ing en ergy ef fi ciency at na tional or re gional lev els and, it is not pos si ble to assess
energy efficiency correctly only on the basis of one indicator.

When en ergy ef fi ciency at the na tional or re gional level is con cerned, en ergy in ten sity
in di ca tor is fre quently used. This in di ca tor is based on the GDP, which should be defined:
– GDP is the total value of goods and services produced by the nation’s economy before

deduction of depreciation charges and other allowances for capital consumption, labor, and
property located in the country. It includes the total output of goods and services by private
consumers and government, gross private domestic capital investment, and net foreign trade.

The World Bank has rec om mended the meth od ol ogy which should be used in all
coun tries. Un for tu nately, very of ten, due to po lit i cal rea sons, there are some de vi a tions in meth -
od ol o gies for the cal cu la tion of GDP in some coun tries which later cause con fu sion when this
in di ca tor is used in practice.

En ergy in ten sity con nects en ergy ef fi ciency and some other eco nomic in di ca tor. It
can gen er ally be de fined as the ra tio be tween en ergy con sump tion and the mea sure of de mand
for ser vices (num ber of build ings, to tal floor space, num ber of em ploy ees, or value of GDP for
ser vices, etc.). For the pur pose of this pa per, the en ergy in ten sity will im ply the ra tio be tween
con sumed en ergy and rel e vant GDP. It is as sumed that PRIMARY ENERGY  is used in the cre -
ation of the GDP. Why pri mary en ergy? It is be cause this is the only way in which the GDP is
con sis tently as so ci ated with en ergy con sumed for its cre ation. For the pur pose of more re al is tic
eval u a tion of na tional econ o mies, this pa per uses GDP in dol lars for es ti mates de rived from pur -
chas ing power par ity cal cu la tions of GDP (ppp).
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En ergy in di ca tors for 128 coun tries

Only data from 2007 will be an a lyzed as the most re cent ones are not avail able. How -
ever, ad hoc checks have shown that in the last de cade rel a tive re la tions of data for some coun -
tries were very sta ble.

Figure 1 shows de pend ency of en ergy in ten sity from GDP(ppp) per ca pita for 128
coun tries in the world. Such a large sam ple cov ers around 95% of the world’s pop u la tion. All
coun tries form the sam ple are grouped into those which im port or ex port en ergy. There are 43
ex port ing coun tries and 85 im port ing ones. Some 25% of pop u la tion on the planet lives in en -
ergy ex port ing coun tries. The GDP(ppp) span per ca pita is enor mous and moves from 657
(Dem o cratic Re pub lic of the Congo) up to 65000 (Luxemburg). The span of en ergy in ten sity
var ies form 0.0563 (Hong Kong) to 1.1602 (Iraq).

Figure 2 shows classes of en ergy in ten sity and the num ber of coun tries in cer tain
classes. There are few coun tries with ex cep tion ally high en ergy in ten sity (Bah rain, Iraq, Ja -
maica, Kazakhstan, Ni ge ria, Tan za nia, Trin i dad and To bago, Uzbekistan, and Zim ba bwe).
They are all en ergy ex port ing and three of them (Ja maica, Tan za nia, and Zim ba bwe) have low
GDP per ca pita.

It should be em pha sized that higher
GDP(ppp) per ca pita is ob vi ous for the same en -
ergy in ten sity in en ergy ex port ing coun tries
than in en ergy im port ing ones. The strength of
the en ergy sec tor is ev i dent.

Fig ure 3 pres ents dis tri bu tions of the num -
ber of coun tries in the world vs. GDP(ppp) per
ca pita. Un for tu nately, dom i nant are coun tries
with low GDP(ppp) per ca pita. Both dis tri bu -
tions sig nif i cantly di verge from nor mal Gaussi -
an dis tri bu tion which best de scribes great ma -
jor ity of oc cur rences in na ture. Pre sented
dis tri bu tions cor re spond well to the Weibull
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Figure 1. Energy intensity vs. GDP per
population for 128 countries

Figure 2. Number of countries distribution vs.
class of energy intensity

Figure 3. Number of countries distribution vs.
class of energy intensity



dis tri bu tion. In this pa per, we are not go ing to
go be yond these state ments con nected to men -
tion dis tri bu tions and ex pla na tion of the dis tri -
bu tion forms touches his toric, so cial, cul tural,
cli ma tic, and many other fac tors.

One in di ca tor which is not of ten used is
shown in fig. 4. This is the re la tion be tween
elec tric ity con sump tion against to tal pri mary
en ergy sup ply. Un equiv o cally, it can be con -
cluded from the fig ure that coun tries with
higher GDP per ca pita use much more elec tric -
ity than those with low GDP. The ex cep tions
are Tajikistan and Ban gla desh. The for mer gen -
er ates al most all elec tri cal en ergy from enor -

mous avail able hy dro po ten tial and the lat ter uses own re sources of nat u ral gas for gen er at ing
elec tric ity. It is typ i cal for both coun tries that they im port part of the en ergy and eco nomic ac tiv -
i ties there are at a very low level. Un for tu nately, there are many coun ties in which the pro por tion 
of elec tric ity con sump tion in to tal TPES is very small and they also have low GDP per ca pita.
Those are poor coun tries with re spect to all pos si ble cri te ria. Nor way (fig. 4) stands on the other
end since the por tion of elec tric ity in the to tal pri mary en ergy sup ply is as much as 0.38, and the
GDP per ca pita is one of the high est in the world. The ex pla na tion lies in enor mous pro duc tion
of elec tric ity from hy dro en ergy, and Nor way is also en ergy ex porter. Five de vel oped Eu ro pean
coun tries (UK, Ger many, France, It aly, and Po land) which have ad vanced elec tric en ergy sys -
tems but use dif fer ent fu els for run ning them (France mostly uses nu clear power, Po land coal, It -
aly nat u ral gas and coal, UK coal, nat u ral gas, and nu clear power, and Ger many coal and nu clear 
power), show very con stant re la tion be tween in di ca tors EE/TPES and GDP per ca pita. This also
in di cates with out any doubts ap prox i mately the same level of en ergy ef fi ciency in these coun -
tries. At the same time, this re la tion in Ser bia is much higher which can be at trib uted to the lower 
level of en ergy ef fi ciency. In Ser bia, elec tric ity is mostly gen er ated from coal and hy dro power.

The fig. 5 shows the re la tion be tween TFC and TPES vs. GDP per ca pita. This is the in -
di ca tor of en ergy trans for ma tion ef fi ciency at the na tional (or re gional) level which in volves all
pos si ble trans for ma tions up to fi nal en ergy sup ply. Non-en ergy use of fi nal en ergy is ex empt
from the anal y sis. It is im me di ately no tice able that there is high scat ter around trend line. The

world av er age is 62.5%. Ex tremes re fer to Ne -
pal, Ethi o pia, Trin i dad and To bago, and Sin ga -
pore. Ex pla na tion can be found in en ergy sys -
tems of these coun tries. When Ne pal is
con cerned, it should be said that rel a tively small 
pro duc tion of elec tric ity is achieved only from
hy dro power and other pri mary en ergy is di -
rectly used as fi nal with out any trans for ma tions. 
Sim i lar sit u a tion is in Ethi o pia where around
90% of elec tric ity is pro duced from hy dro
power, and the rest from pe tro leum prod ucts.
Trin i dad and To bago gen er ate only 37% of
elec tric ity by us ing nat u ral gas and the rest is
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Figure 4. Ratio of electrical energy consumption
and TPES vs. GDP per capita

Fig ure 5. TFC/TPES vs. GDP per ca pita



im ported elec tric ity. As far as Sin ga pore is con cerned, it uses around 70% of own elec tri cal en -
ergy pro duced from nat u ral gas and pe tro leum prod ucts and the rest is im ported. How ever, there
is also huge ex port of pe tro leum prod ucts. This means that in Sin ga pore as well, there is large
con sump tion of pri mary en ergy and that part of prod ucts is ex ported and in case of Trin i dad and
To bago, there is small con sump tion of pri mary en ergy and rel a tively high im port of elec tri cal
en ergy.

These anal y ses ex plic itly point out to large de pend ence of na tional or re gional en ergy
sys tem struc ture on ba sic en ergy in di ca tors.

His tory of en ergy in ten sity

Fig ure 6 shows TPES in mil lion tons of oil equiv a lent [mtoe] for seven re gions in the
world, as well as for the whole world from 1980 to 2006.

The pro jec tion of TPES growth un til 2030 is ex pected to de cline from the ini tial 2.4%
in 2009 to 1.3% in 2030 [4].
It is es ti mated that the pop u -
la tion num ber will grow
slightly slower (around 1%)
whereas the GDP will grow
at the rate of around 2.6% per
an num [18].

It is par tic u larly im por -
tant to high light that the en -
ergy in ten sity is ex pected to
fall at the rate of around 0.8% 
per an num [18] and that fi nal
con sump tion of elec tri cal en -
ergy is ex pected to grow by
around 2.4%. In the same pe -
riod (from 2010 to 2030), it is 
ex pected to have the fall of
oil pro duc tion from 1.44% at
the be gin ning of the pe riod to 
0.81% at the end of the pe -
riod and con stant and sub -
stan tial growth of coal pro -
duc tion by around 2.2%. The
high est growth is ex pected in
the use of nu clear power
from 0.51% in 2010 to 1.7%
in 2030.

Fig ure 7 shows the his -
tory of en ergy in ten sity in re -
gions of the world, for the
whole world, and for Ser bia.
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Fig ure 6. To tal pri mary en ergy sup ply vs. time for the re gions

Fig ure 7. His tory of en ergy in ten sity for dif fer ent re gions



Dis cus sion

The re la tion be tween over all pri mary en ergy con sump tion and the GDP, or en ergy –
GDP ra tio, is one of the most fre quently used eco nomic in di ca tors for en ergy ef fi ciency. This re -
la tion is the mea sure of the econ omy’s en ergy in ten sity at the high est level of ag gre ga tion. Cal -
cu lated at the an nual level, en ergy-GDP ra tio can show short term and long term trends. The de -
cline of this ra tio shows on the av er age re duced nec es sary en ergy for the gen er a tion of na tional
out put units. This com par i son can pro vide sat is fac tory re sults only if sin gle in di ca tors are care -
fully de ter mined in the same way. There fore, we have pre cisely de fined terms such as TPES,
GDP, etc., at the be gin ning of the pa per. Also, for all our anal y ses, we have used the same
sources which are more or less re lied on In ter na tional En ergy Agency.

The as sess ment of the sav ing pol icy ef fects on the eco nomic de vel op ment is made by
test ing the di rec tion of this causal re la tion be tween the two vari ables. This re la tion is the topic of 
nu mer ous dis putes. The di rec tion of cau sal ity is very im por tant be cause it re veals the cred i bil ity
of the en ergy sav ing pol icy and achieve ment of con ser va tion goals in the econ omy with out sub -
stan tially im ped ing its growth.

The elu sive caus ative con nec tion be tween the en ergy con sump tion and the GDP
makes it dif fi cult to cre ate ad e quate en ergy sav ing pol icy. Em pir i cal in ves ti ga tions of the re la -
tion ship be tween en ergy and GDP have given mixed re sults of anal y ses in oil im port ing coun -
tries. This has raised ques tions re gard ing ef fects which oc cur due to the ap pli ca tion of the en -
ergy sav ing pol icy on the eco nomic de vel op ment not only in de vel oped coun tries but in
de vel op ing coun tries as well. It is be lieved that this dif fer ence has oc curred as a con se quence of
var i ous meth od ol o gies and or i gins of data. There fore, the agree ment on the cau sal ity be tween
the en ergy con sump tion and the GDP has failed [1].

Sev eral sep a rated mea sures for en ergy con sump tion per the GDP unit in the anal y sis
en able deeper re veal ing of ef fects on the change of eco nomic struc ture and be hav ior as well as
better as sess ment of ba sic trends as so ci ated with move ments and de vel op ment of en ergy ef fi -
ciency. It is cru cial for the char ac ter is tics of en ergy in di ca tors that ev ery pa ram e ter is grouped
around spe cific sec tor, i. e., user.

Some au thors have sup posed that there is di rect con nec tion be tween en ergy con sump -
tion and the GDP and they have fur ther pro ceeded with es ti mat ing their val ues by means of var i -
ous meth ods [19, 20]. Other au thors have used var i ous meth ods for es ti mates in or der to study
both the di rec tion and the amount of this sub-re la tion [8].

Meth od olog i cally, em pir i cal con clu sions re lated to the na ture of the re la tion be tween
en ergy con sump tion and the GDP have shown that they change de pend ing on ec ono met ric
method used and on the way in which data have been col lected. Stan dard tests based on cau sal ity
tech niques have been widely used. How ever, such meth ods are crit i cized as yield ing in con sis tent
re sults. In stead, co-in te gra tion and er ror-cor rec tion mod els are be ing in creas ingly ap plied [1].

In di ca tors which re flect changes in en ergy in ten sity have been used for the last ten
years to fol low the prog ress of ef fi ciency and to iden tify op por tu ni ties for im prov ing this ef fi -
ciency. Gov ern ments make doc u ments rou tinely in or der to pres ent these trends and make com -
par i sons with en ergy in ten sity in var i ous coun tries and do not take into ac count specificities of
these coun tries.

Trends of en ergy in ten sity in di ca tors serve not only as a mon i tor ing tool but also for
the prep a ra tion of en ergy ef fi ciency pol icy and reg u la tions aimed at ac com plish ing higher en -
ergy sav ings. Al though main te nance of eco nomic de vel op ment is the main ob jec tive of all gov -
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ern ments, the fo cus of pol i tics has been slightly changed and ori ented to wards ben e fits which
con cern joint im prove ments of the en vi ron ment and better uti li za tion of en ergy and not as much
eco nomic benefits created by energy savings. 

In other words, pol icy-mak ers are be com ing in creas ingly con cerned with the phys i cal
rather than with eco nomic re per cus sions of en ergy use [2].

How ever, there are is sues which con cern in ter pre ta tion of trends de scribed by en ergy
in di ca tors as dif fer ent trends ap pear in case of phys i cal and in case of eco nomic en ergy
indicators.

Con clu sions

The re search about cau sal ity be tween en ergy con sump tion and GDP in de vel oped
coun tries is of a more re cent date. By em ploy ing dif fer ent meth od ol o gies, many au thors have
come to op po site re sults when the ques tion con cerns ef fects that can be ac com plished in the
coun tries in tran si tion. The in ves ti ga tion re sults in de vel oped coun tries are not much more con -
vinc ing than re sults ob tained in the transition economies. 

This pa per has ad dressed the need to an a lyze en ergy in ten sity con cur rently with other
in di ca tors of en ergy and econ omy. In the con trary, very un re li able con clu sions can be made.
Also, it is nec es sary to use only ver i fied data ob tained by means of well-known meth od ol o gies.
Such anal y sis can be very use ful to the energy policy makers.

Ser bia is a can di date for be com ing an EU mem ber in the fu ture and prep a ra tion for this 
in te gra tion re quires sta bile econ omy. In that re spect, it will be nec es sary to an a lyze the en ergy
sit u a tion in Ser bia in cor re la tion with economic indicators. 
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No men cla ture

GDP –  gross domestic product, [USD]
GDP(ppp) –  GDP dollar estimates derived from purchasing power parity (ppp) calculations; purchasing powe

–   parity (ppp) is a theory of long-term equilibrium exchange rates based on relative price levels of
–  two countries, [USD]

TPES –  total primary energy supply (indigenous production + imports – exports – international
    marine bunkers ± stock changes),  [ktoe]

TFC –  total final consumption, [ktoe]
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