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Energlja In cene
Energy and Prices
VINCENC BUTALA

Ma&i raziskovalnl In&titutl se v preteklem ob-
dobju konéali studijo o razvojnih moZnostih ener-
getike v Slovenijl. Minlstrstvo za energetiko je lz-
dalo Atudijo Energlja za Slovenljo, lzdelana je bila
&tudija o porabl In regulacijskl moél v slovenskem
elektrogospodarstvu, uvedenl =o bill novi tarifni
sistemi, pripravlja se morda referendum o zaprtju
jedrske elektrarne v Krikem, itn. Tato ni odved
vpratanje: all Slovenija Ima zafrtano energetsko
strategijo. Prej&njl energetskli minister Je ob o-
krogli mizi v mesecu maju 1992 dejal: »Energet-
skepa razvoja Slovenija nima, 20 pa narejeni Ste-
vilnl projektl, na katere lahko opremo strategijo,
vendar je vsak od njth razlicen.«

Na podlagl Stevilnih &tudij je mogote oceniti
rabo posameznlh vrst energije v prihodnosti, v
nobenl Studiji pa nl omenjena cenovna politika.
Zavedati se je treba, da brez ekonomskih {cenov-
nih) kazalcev ni mogo® Zelen druzbenl In gospo-
daskl razvoj.

K strategiji energetske politike nedvomno sodi
tudi cenovna politika. Ker seveda nimamo sploine
energetske politike, tudi cenovne ne moremo Imetl.
Zaradl tega se stihijsko oblikujejo cene posameznim
energentom, kar je razvidno iz diagrama 1. V dia-
gramu prikazujemo ceno energlje za preteko deset-
letje na ravni koristne energije v Siroki porabl (iz-
ratun je izdelan za objekt, katerega najvedje toplot-
ne Izgube znasajo 20 kKW oziroma letnl rabl ener-
glje 27500 kWh). Iz prikezanih cen energije, v ka-
terih so zajeti posamezni prispevki in davki, je
razvidno, da smo se v zafetku 80. let ogrevali naj-
ceneje na daljinsko toploto, najdraZzje na posebno
lahke kurilno olje, pa teprav je upoftevana viZja

During the recent perlod our research institu-
tes have linished the study about the development
potentlalities of Slovenian power supply Industry,
the Ministry for Energy has prepared the study
wEnergy for Slovenla«. Moreover, the study of
consumption and regulating power In Slovenian
power supply Industry has been elaborated, new
tariff systems adopted, a referendum about the
shutdown of nuclear power plant in Kriko is pro-
bably about to be carried out etc. Consequently,
one often wonders whether Slovenia has an esta-
blished energy policy at all. In may 1992, our for-
mer energy secretary sald in a round-table dis-
cussion: »There Is no development of power supply
industry In Slovenla, but there are several pro-
Jects avallable on which our strategy could be
bagsed. However, each of them Is different «

On the basls of numerous studies, an esti-
mate on the application of Individual kinds of
energy can be formed for the future, yet neither
of them refers to the price policy. We simply
have to realise that there can be no anticipated
soclal and economic prosperity without economic
(price) indexes.

Price policy Is undoubtedly an Important
element of energy policy. However, having no
general energy policy, we can't have a price
policy. For this reason, the prices of some sour-
ces of energy are being formed arbitrarily what
Is clearly shown in diagram 1. The diagram de-
monstrates the price of energy durlng the past
decade on the level of uselul energy In mass
consumption (the calculation has been made for an
installatlon with a heat loss of 20 KW and a
vearly consumption of 27500 kWh). From energy
prices showh in the diagram, comprising indivi-
dual contributions and taxes it appears that In the
beginning of the eighties, In spite of higher
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Sl. 1. Cena koristne energije za &iroko porabo v Sloveniji,
Fig. Price of useful energy for mass consumption in Slovenia.
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tarifa elektritne energije. V poznejsih osemdesetlh
letlh se cenovna razmerja neprencehoma spreml-
njajo, le elektri¢na energija postane razumljivo
najdrazja. Tekina stihijska cenovna energetska
politika ima seveda Ztevilne negativne posledice,
npr. v vecinl Kotlarn stanovanjskih objektov je
natrtovana mofnost rabe dveh, ¢e ne Ze treh virov
energlje.

Energetika je podroéje, na katerem jasno od-
seva razvitost gospodarstva neke driave. Zato so
%e kako zanimivi energetskl cenovnl sistemi raz-
vitth drEav oziroma njihova cenovna primerjava,

V naslednjih diagramlh Je prikazana cena
energlje za KWh na ravnl Konéne energije za raz-

litne drzave ES In Slovenijo. Posamezni stolpcl
s0 oblikovanli na podlagi letne rabe energlle
30000 kWh (gospodinjstvo, topla voda, ogrevanje)
v Sirokl porabl z upostevanjem vseh prispevkov
in davkov. Prl lzratunu cene elektri¢ne energlje
j& upostevana cena porabe 20000 kWh notne, ce-
nejse tarife In 10000 kWh cene dnevne, drakje ta-
rife. Stolpec =povpredje« v posameznem diagramu
se nanasa na navedene dr2ave ES. Ker je poraba
premoga v Italljl In na Nizozemskem zanemarljiva,
cena zanju nl podana.

V diagramu 2 prikazujemo primerjalno za
november 1991 ceno energentov In elektriéne ener-
glje za &iroko porabo za posamezne drZave ES in
Slovenijo. Iz diagrama je razvidno, da je blla, ab-
solutno gledano, 1zmed navedenih driav energlja v
sektorju Ziroke porabe najdrazja v Itallji in naj-
cenejta v Slovenijl. Veliko bolj kot absolutne ce-
novne postavke so zanimiva posSAmMezna cenovna
razmerja med osnovniml energentl In elektricno
energijo. Najzanimivejse je predvsem razmerje
cene elektritne energlje glede na posebno lahko
kurilno olje, naravni plin In premog, kar prikazu-
jemo v preglednici 1:

tariff-rate applied, long distance energy was the
cheapest and fuel oil extra light the most expen-
glve alternative. Through the later elghtles the
price situation was constantly changing, only the
glectric energy understandably becomes the most
expensive source, Such unreasonable energy policy
has of cource a number of negative consequences,
as e.g.: the majority of boiler-houses of residen-
tial buildings are furnished with necessary equip-
ment for utillzation of two and even three diffe-
rent sources of energy.

Power Industry Is a sphere of activity which
clearly reflects the development level of country’s
economy. For this reason, power price systems of
the developed countrles and a comparison between
them are s0 much more Interesting.

The following diagrams show the prices per
kWh as final energy costs In different countries
of the EC and Slovenla. We have formed indivi-
dual columns on the basis of a yearly consumption
of 30000 kWh (houschold, hot water preparatlon,
heating), including all contribution and taxes. At
the calculation of electric energy cost we have
considered the price for the consumption of 20000
kWh charged at a lower (night) current rate and
10000 kWh charged at a daily (higher) rate. The
saverage« column in each diagram refers to the
above mentioned countries, the members of the
EC. As the consumption of coal In ltaly and
Holland is negligible, no prices for these two
countries are stated in this column.

Diagram 2 Is a comparative illustration of
prices of energy sources and electric energy In
mass consumption for some countrles of Co-
mmunity and Slovenia, valld in November 1991. As
we can understand from the diagram, absolutely
speaking, the energy for mass consumptlon was
most expensive In ltaly and the cheapest In Slo-
venla. However, Individual price relatlonships
between the basic energy sources and electric
energy seem to be much more Interesting than
abgolute price iteme. The most interesting is the
price relationship of electric energy in comparison
with fuel oll (extra light), natural gas and coal,
given in tahle 1.
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Sl. 2. Cena energentov za Siroko porabo v dr2avah Zahodne Evrope za november 1991.
Fig. 2. Price of energy sources for mass consumption in West European countries in November 1391,
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Preglednica 1 — Table 1:

Driava elektrika — electricity glekirika — electricity elekirika —electricity
State kurll.olje — fuel oil extra light naravni plin — natural gas premog — coal
Belglja (Belgium) 4,62 3,17 2,78

Francija (France) 3,13 3,10 2.03

MNemdélja (Germany) 3.52 273 3,00

Italija (Italy) 247 3.43 -
Mizozemska (Holland) 239 2.59 -

Velika Britanija

(Great Britain) 3,25 261 2,24
Slovenija (Slovenia) 1,79 2,04 4,00

Iz preglednice nazorno razberemo, da je bilo
razmerje cene elektridne energije v primerjavi z
druglm energentom v Slovenijl podcenjeno glede na
driave ES, saj je bilo razmerje cene elektrine
energlje protl kurllnemu olju »samo« 1,79 In proti
naravnemu plinu =samo« 204, kar je razmeroma
nizko glede na druge drzave, kjer je to razmerje
povpreéno med 2,5 in 3,5. To lahko pomenl, da je
cena elektriéne energije pri nas prenizka glede na
ceno Kurilnega ol ja oziroma naravnega plina, ali pa
sta njunl cenl previsokl glede na ceno elektriéne
energije. Zaradl takega stanja v Sloveniji skora)
»priporofamo« rabo elektriéne energlje za ogreva-
nje, kar je v razvitih drzavah Evrope nenavadno.
Smo pa Imell zato najvisje cenovno razmerje med
elektriko in premogom, kar 4,00, medtem ko se v
drugih dezelah ES to razmerje giblje med 2.2 In 3,0.

Cena posebno lahkega kurilnega olja je bila v
Slovenljl razmeroma visoka, pravzaprav v povpred-

ju cen drzav ES (e ne upostevamo Itallje), kar je
prikazano za pretekla &tirl leta na sliki 3. Raz-
merja cene posebno lahkega kurilnega olja v Slo-
venljl glede na druge drzave za november 1991:

SLO SLO
razmerje: B F
ratio: 1,37 0.55

It 1s evident from the table above (the price
ralationship of electricity towards extra light fuel
oll was »onlye 1.79 and towards natural gas »only«
2.04 which is relatively low with regard to other
conuntries, where the relationship is between 2.5
and 3.5 In the average). electric energy has been
undervalued in comparison with other countries of
the European Community. The meaning of this can
be that the price of electric energy In Slovenia Is
too low with regard to the prices of fuel oll (extra
light) or natural gas. Consequently, we almost »re-
commend« people to heat with low -priced electrl-
city which is very unusual for the developed coun-
tries of the Community. On the other hand, our
price relationship between electricity and coal had
been the highest with the value of not less than
4.00, whereas in other countries of the Community
the same relationship ranges between 2.2 and 3.0.

The price of fuel oil (extra light) has been
relatively high In Slovenia, as a matter of fact,
somewhere around the European average (not
considering Italy). We have made this clear In
diagram 3 for the past four years, showing the
price situation of fuel oil (extra light) prices for
Slevenia with regard to other countries, for Mo-
vember 1991:
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Sl. 3. Cena posebno lahkega kurilnega olja za Siroke porabo v driavah Zahodne Evrope.
Fig. 3. Price of fuel il extra light for mass consumption in West European countries.
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Posebno lahko kurilno olje za ogrevanje Je
bllo v novembru 1991 cenejte v Belgiji, Neméljl In
Velikl Britaniji kakor v Slovenijl.

V diagramu 4 so prikazane cene naravnega
plina za &iroko porabo v preteklih stirth letih pri
porabi plina za celotno oskrbo, v diagramu 3 pa sa-
mo za gospodinjstvo In toplo voedo (brez ogrevanja).

In Movember 1991, fuel oll (extra light) In
Belgium, Germany amnd Great Britaln was chea-
per than In Slovenia.

Diagram 4 shows the prices of natural gas
for total mass consumption for the last four
vears, whereas dlagram 5 demonstrates the price
of natural gas consumed only In household and for
the preparation of hot water (heating excluded).
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Sl. 4. Cena naravnega plina za &iroko porabo v driaval Zahodne Evrope (celotna oskrba)l,
Flg. 4. Price of natural gas for mass consumption (total consumption).
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Sl. 5. Cena naravnega plina za &iroko porabo v dr2avah Zshodne Evrope (brez ogrevanja).
Fig. 5. Price of natural gas for mass consumption (heating excluded).

Cena v diagramu 5 je izratunana na podlagl letne
porabe 3500 kWh energije. Ce se osredototimo le
na celotno oskrbo ugotovimo, da je bila cena na-
ravnega plina v Slovenljl, v primerjavi s cenaml v
driavah ES. najni%ja oktobra 1988 Iin novembra
1991; oktobra 1959 In decembra 1990 pa v cenovnem
povpretju drzav ES. Razmerja cene naravnega
plina za november 1991 v Sloveniji in driavah EGS
(diagram 4) prikazuje spodnja preglednica:

The price In diagram 5 was calculated on the basis
of a vearly energy consumption of 3500 kWh.
Focussing strictly on total supply we have to
establish that the price of natural gas In Slovenia
compared with prices In other countries of the
Community was the lowest In October 1958 and
November 1991, whereas In October 1959 and De-
cember 1990 it was near the average of the Co-
mmunity. The price situation for natural gas In
Movember 1991 in Slovenia and the countries of
the Community [diagram 4) is shown In the table
below:

SLO SLO SLO SLO SLO SLO
razmer je: B F D | NL GB
ratlo: 0,52 0,77 0.75 0.45 0,57 0.97
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Ogrevanje z naravnlm plinom je bile od vseh
navedenih drZav v Slovenljl najcenejse, le v Vellkl
Britaniji Je bila cena malenkostno vija. Ce smo
naravnl plin rabili zgolj za pripravo tople vode in
kuhanje (diagram 4), je bila njegova cena novem-
bra 1991 v Italiji, na Nizozemskem In v Veliki
Britanijl nizja kakor v Slovenijl.

Cena premoga za Siroko porabo v Slovenijl ni
konkurenfna cenam v navedenih dravah ES. V
diagramu 6 je prikazana cena premoga za Zlroke
porabo na ravnl konéne energije za Slovenljo In
driave ES. Ker diagram pove vse, podajmo le
razmerja cene v Slovenijl in drzavah (ES za no-

vember 1991

SLO
razmer je: B
ratio: 0,37

Among all stated countries, Slovenia had the
cheapest heating with natural agas except Great
Britain, where the price was slightly higher. If
natural gas had been used merely in household and
for the preparation of hot water (diagram 4), Its
price in November 1991 in Italy, Holland and Great
Britaln was lower than In Slovenia.

The coal price for mass consumption In Slo-
venla doesn't meet competiton with prices In the
states of the EC mentloned above. Diagram 6
shows the coal price for mass consumption on the
level of final energy for Slovenla and the states of
the EC. As the diagram Is expressive enough, we
only want to state the price situation In Slovenia
and the countries of the EC Novermnber 1091,
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Sl. 6. Cena premoga za 2iroke porabo v dr2avah Zahodne Evrope.
Fig 6. Price of coal for mass consumption in West European countries.

Zanimivo je, da sta cenl premoga enakl v
Franciji in Belgiji ter Neméiji in Veliki Britaniji,
v Sloveniji pa je bil premog prenizko ocenjen glede
na navedene drZave. 7 razmeroma visoke ceno
premoga v razvitih de?elah spodbujajo rabo eko-
logko prijaznejiih goriv.

Elektri¢na energija ima prav gotovo med
veeml energentl na Evmpskem trgu najrazliénejte
cene. V Evropl velja cela vrsta tarifnih sistemov
ter tudi ogromno razlienih posredovanj driav K
spodbujanju  enakomernejfe In zmanjSane rabe
(elektritne) energlije. Vse je seveda odvisno od
energetskega polofaja posamezne drfave. Hazliéne
cene lzvirajo 2e v razlinlh cenah, ki jih morajo
platevat] prolzvajalcl za primarno energljo.

Za preteklo 3tiriletno obdobje prikazujemo v
dlagramu 7 ceno elektriéne energlje za Slroko
porabo v gospodinjstvu in za pripravo tople vode
(upostevano: letna raba 3500 kWh, po dnevni,

It is interesting that the coal has the same
price in France and Belgium, in Germany and
Great Britaln, whereas in Slovenla Its price had
been far undervalued, If compared with these
countries. With a relatively high coal price the
developed countries try to foster the use of eco-
logically more beneficlal fuels.

Among all sources of energy In the European
market, electric energy prices most certainly
show the greates deviations. In Europe there
Is a variety of rate systems and the states try
to stimulate a proportional and reduced consump-
tion of (electric) energy with numerous inter-
ventions. Of course, everything depends on the
energy potential of each country. Big differences
of final energy costs are the result of different
prices the manufactures have to pay for primary
Energy.

Diagram 7 presents the price of electric
energy for mass consumption in household and for
hot water preparation for the period of past four



STROJNISK] VESTNIK — JOURNAL OF MECHAMNICAL ENGINEERING, LJUBLJANA (38) 1992/7—9

vigji tarifi), v diagramu 8 pa za celotno eskrbo
{upostevano: letna raba 20000 kWh nizja tarifa in
10000 kWh vizja tarifa). V Slovenijl smo platevall
glektri®no energljo leta 1985 In 1991 ceneje kakor
v dr2avah ES, medtem smo v letih 19589 in 1990
bili na spodnjl mejl cenovnega povpretja cen na-
vedenih drzav ES. To 3¢ posebej velja, te smo z
elektriéno energlje varéevall In smo jo rabill zgol)
v gospodinjstvu in pripravi tople vode, ne pa za
ogrevanje.

years, consldering a yearly consumptlon of 3500
kWh charged at normal dally rate. Diagram B8
shows total supply, considering a yearly consump-
tion of 20000 kWh at lower rate and 10000 kWh
at higher rate. In 1988 and 1991, electric energy
was cheaper In Slovenia than in the countries of
EC, whereas In 1959 and 1990 the price was on
the lower price average In the countries mentioned
above. This especlally applies If we were saving
energy, I.e. used It only in household and for hot
water preparation, but not for heating,
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Sl. 7. Cena elekiricne energlje za firoke porabo v driavah Zahodne Evrope (brez oprevanjs).
Fig 7. Price of electric energy for mass consumption in West European countries (heating excluded ).
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Flg 8 Frice of electric energy for mass consumption in West European countries (total consumption).

Razmerja cene elektricne energlje v Slovenljl
v primerjavi z drtavami ES v novembru 1991,
prikazujemo glede na rabo energlje:

n
=

letna raba 3500 kWh
vearly consumption 3500 kWh

letna raba 30000 kWh
yvearly consumption 30000 kWh

7

- =
8 B

(=

Electric energy prices Iin Slovenia compared
with the prices of the same In the countries of
the EC in November 1991 are shown with regard
to consumption In the table below:

S0 5.0 SO SO SLo
F D | NL  GB
0,70 0,53 035 08 089
050 0,56 027 068 075
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Glede na Slovenljo Je bll v Iltalljl cenovnl
faktor 3,7 (najvigji) e zlastl, ¢e so jo nesmotrno
rabill za ogrevanje. Ne glede na dejstvo, da je cena
elektritne energlje v Italijl v letu 1991 moéno po-
skotlla, je zanimiv prikaz rastl cene elekirl®ne
energlje za povpredje drizav ES In Slovenljo (v
pfeniglh za kWh):

Compared with Slovenia, the price factor 3.7
was the highest In ltaly, particularly If the use of
electric energy was unreasonable, |.e. for heating.
Apart from the fact that the price of electric
energy skyrocketed In Italy In 1991, the demon-
stration of electric energy price development (in
plenigs for 1 kWh) for countries of the EC and
Slovenla Is quite Interesting:

letna raba 3500 k'Wh okt. 88 okt. 88 dec. 90 nav. 91
vearly consumption of 3500 kWh

povpretje ES — EC average 25,66 26,22 27,23 30,04
Slovenija — Slovenla 12,02 21,95 25,78 17.02
letna raba 30000 kWh okt. 88 okt. 59 dec. 90 nov. 91
yearly consumption of 30000 KVWh

povprecje ES — EC average 16,65 17,24 18,07 19,63
Slovenlja — Slovenla 6,65 12,00 14,30 8.61

Cene posameznih vrst energlje se v razlignih
drzavah gibljejo razli¢no. Take ima Italija najdraz-
jo energijo, Slovenija med navedenimi drZavami
Evrope najecenejso. Celotno gledano ne smemo pre-
zreti, da je cena elektriéne energije v Sloveniji
prenlzko ocenjena, ozlroma da cenovna razmerja
elektriéne energije v primerjavi z drugiml ener-
gentl niso ustrezna, kakor je to obiéajno v razvitih
dezelah Evrope. Vsaka dr?ava daje prednost dolo-
ceni vrsti energenta, ob kar najrezumnejsi rabi
elektri¢ne energlje, tesar za Slovenijo ne moremo
trditl. V vseh drZavah ES je cena premoga v Sirokl
porabl, kot najvecjega ekoloskega onesnazevalca,
visja od cene okolotko c¢istejsih goriv (posebno
lahko kurilno olje, naravnl plin), v Slovenijl pa je
prav cena premoga dale¢ najnizja. Torej se ne ¢u-
dimo, da ob nevarcnl rabl elektri¢ne energije. ki Jo
v zimskem obdobju v preteznl merl pridobimo pred-
vsem Iz termoelektrarn pri kurjenju cenenega pre-
moga z vellklm delezem Zvepla. vplivamo na ¢ez-
merno 2kodljive onesnazenje okolja.

The prices of Individual kinds of energy differ
from state to state. Consequently, Italy has the
most expensive energy and Slovenia the cheapest
one among the mentioned European countries.
Looking at the matter as a whole, we should not
disregard the fact that electric energy in Slovenlia
has been undervalued, or in other words, the price
situation (electric energy prices against prices of
other sources of energy) Is quite Inappropriate,
unlike in the developed European countries. Each
country gives one energy source the preference
over the others and tries to utilize electric energy
most effectively. This can certainly not be claimed
for Slovenia. In all countries of the EC, the price
of coal for mass consumption, as the heaviest
pollutant among all sources of energy, 15 higher
than the prices of ecologlcally less harmful fuels
(fuel oil extra light, natural gas). In Slovenia, on
the contrary, the coal price is the lowest. There-
fore. we shouldn't be surprised if our electric
energy which during the winter months is being
produced mostly in fossile fuelled power stations
by means of combustion of low-prices coal with
high sulphur content, in sonsumed uneconomically,

thus causing excesslve and harmful environmental
pollution.
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