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The aim of the paper is to evaluate the present role of natural gas in the energy
system of Slovakia and its potential contribution to sustainable development of
energetics in the context of regional development. Natural gas will presumably be
the main energy source in transition from use of not renewable to renewably en-
ergy sources. Natural gas as an exhaustible resource is not sustainable. With re-
gard to the possibility of its application in small facilities, gasification helps re-
gional development and represents a stimulus and determining factor for location
of additional economic activities and increase of the population’s life quality,
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INTRODUCTION

The energy sector is regarded as one of the important sectors influencing the
development of the economy and the entire society. It also has an important role
in regional development and therefore the problems of energy and energy sys-
tems are part of geographical research. The basis for this research was estab-
lished in the works of George (1950), Manners (1964) and Linton (1965). The
specific concept of the territorial “energy-production cycles” was developed by
Kolosovskij (1947) and Sauskin (1967 and 1968). We consider the monograph
of Chapman (1989), who developed the theory of spatial energy systems in ge-
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ography, to be the most comprehensive work in the field of geography of en-
ergy. Chapman’s theory was developed and applied in the territory of Slovakia
in the studies of Sz6116s (1995 and 1998).

Apart from these general studies we could find many geographical studies
oriented specifically towards the relation between energy and regional develop-
ment (e.g. Luukkanen 1991, Vehmas 1994, Sz6l16s 1997). A significant part of
the geographical research in the field of energy consists of works dedicated to
geographical aspects of the exploitation of particular energy source and its con-
sequences for regional development (e.g. George 1973, Antal 1983, Franko
1986, Bédi 1998). The work of Hirsky (1965) analyses the process of electrifi-
cation in the territory of former Czechoslovakia. A similar process by its scope
and consequences is the recent gasification and development of the use of natu-
ral gas (Sz6ll6s 2001). We consider that it is important to study the geographi-
cal aspects of this process.

Therefore the goal of this contribution is to evaluate the recent role of natural
gas in the energy system of Slovakia and particularly its possible contribution to
the sustainable development of Slovakia including regional development. Al-
though natural gas is not a renewable source of energy and therefore cannot be
classified as sustainable, it can play a role in the development of a sustainable
energy system as, when used efficiently, it produces 2.5 times less CO, per
kWh than coal fired power stations.

THE DEVELOPMENT AND RECENT STATE OF THE ENERGY
SYSTEM OF SLOVAKIA

The energy system created in the territory of Slovakia is complex, and has
been working independently only for a short time so far. Regarding its historical
development and the available natural conditions it depends a lot on relations
with its environs, as its resource come from outside the territory of the Slovak
Republic. Only limited sources of fossil fuels, technically usable hydroelectric
power and local sources of geothermal heat occur here. Other energy sources
like solar energy, wind energy and biomass produced energy have not been
widely used so far and their importance is small.

The Slovak economy is highly dependent on imports of basic energy
sources. Indigenous energy sources supplied only about 10 % of the total con-
sumption and import supplied the rest. This dependence makes worsc the fact of
inherited weak diversification of imports of energy sources. Practically the
whole amount of crude oil and natural gas is still imported from one country —
the Russian Federation. The nuclear fuel for the Nuclear Power Plant (NPP) in
Jaslovské Bohunice and NPP Mochovce is also imported from the same coun-
try. Coal is imported from the Czech Republic.

As far as its inner structure is concerned it is concentrated and centralized,
based in unrenewable energy resources, hence unsustainable. Its nature is also
determined by the inherited inadequate material, energetic and raw material de-
manding structure of national economy.

Slovak energy intensity, expressed as gross inland consumption of energy
divided by GDP, has followed a consistently declining pattern since the estab-
lishment of the Slovak Republic. However, when compared to the average in
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the EU countries it remains 3.65 times higher (Tabs. 1 and 2) Expressed as the
share of total primary energy consumption in GDP, the energy intensity accord-
ing to official energy policy was 7.7 times higher. When considering this dis-
parity, while also considering the exchange rate and applying the real purchas-
ing power parity, it is 2.3 times higher than that of the EU (MH SR 1999b). This
is partially a result of the low productivity of labour compared to the EU coun-
tries, but is also reflective of a high share of industry in the generation of GDP
and a high proportion of energy intensive branches of industry. A slow-down in
the GDP growth in the past years has been accompanied by a slight reduction in
primary energy consumption, a decline in final energy consumption, and a de-
cline in electricity consumption. Per capita consumption of primary energy
sources in Slovakia is approximately equal to 85 % of the average in the EU
countries (MH SR 1999b).

Tab. 1. Energy intensity of the economy - gross inland consumption of energy di-
vided by GDP (at constant prices, 1995 = 100) - kgoe (kilogram of oil
equivalent) per 1000 Euro in selected countries

Countries 1993 1994 1995 1996 1997 1998 1999 2000
USA 381.5 3742 369.1 3653 3535 341.8 3383 333.6
Japan 1169 1214 12301 12201 1215 1213 1215 1208
EUIS 213.4 2077 2070 2112  205.1 203.6 1982 1939
ACC : : 9368 9419 8839 8221 7743 7088
Slovakia 15202 1379.4 13341 12029 11670 11063 11128  708.4

ACC — Accession and Candidate Countries
Source: Eurostat 2003

Tab. 2. Energy intensity in the Slovak Republic

Indicator 1993 1994 1995 1996 1997 1998 1999 2000
GDP in c.p. 95 (bil. SKK) 461 483 517 551 587 641 653 668
GDP in c.p. 95 (bil. EUR) 1.1 11,7 125 128 142 155 158 16.1
Primary energy sources (PJ) 733 712 737 749 739 756 761 768
Final energy consumption (PJ) 549 537 542 552 499 499 491 472
Energy intensity — PES/GDP 95 1.59 147 143 136 126 1.18 1.16 1.15

(PJ/bil. SKK)

PES — primary energy sources
Source: MH SR (2001)

Slovakian energy consumption is characterized by the growing role of gase-
ous fuels, the most important being natural gas, in covering needs and by a de-
cline in the use of liquid and solid fuels. In connection with the commissioning
of the Mochovee Nuclear Power Plant (NPP), the share of primary electricity
and heat (especially from nuclear fuel) has grown significantly. The share of the
total consumption that is composed of gaseous and solid fuels is approximately
30 %. Compared with other Central European countries, Slovakia had the most
balanced structure of energy consumption, one that does not reflect the strong
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domination of any one single source. Efficiency in the utilization of primary en-
ergy sources was around 70 % (Tab. 3 and Fig. 1).

Tab. 3. Primary energy sources used in the Slovak Republic

Year Total Solid fuels Liguid fuels Gaseous fuels Pri mz:r: dc}:zztlridw
L) O ) (75) (TI) (%a) (T (*2) (TI) (%o}
1988 976900 100 396968 40.64 240150 2458 179848 1841 159934 16.37
1989 986256 100 306672 40.22 228389 2316 194029  19.67 167167 16.95
1990 945279 100 360155 3810 197550 20,90 223014 23.59 164560 17.41
1991 848624 100 309732 36,50 169289 19,95 213980 25.2] 155623 18.34
1992 820816 100 333459 40.63 129664 1580 194777  23.73 162916 19.85
1993 754803 100 263625 3493 124165 1645 207591 2750 159422 21.12
1994 743605 100 235375 3165 134788  18.13 198369 26.68 175073 23.54
1995 766371 1 00 228914 2987 145762  19.02 219132 28,59 172563 2252
1996 779950 | () 227000 29,012 143722 1843 231621 2990 177517 22.76
1997 T77245 100 216418 27.85 151965  19.55 235123 30.25 173739 22.35
1998 756203 100 198822 26.29 146317 1935 239848 3172 171216 22.64
1999 THOR3Y 100 193126 2538 131777 1732 243244 31.96 192792 2534
2000 767749 1_{]0 181647 _?.3._(1?_ 12071_']_9_ _lé_.?l 245474 3_]_.5]? 219919 ) ?_8.64

Source: SU SR (1994-2002)

450000 - - S - . R —
400000 4

T

100000

30000

[958 1989 1990 1991 2010993 1994 1995 1996 1997 1998 (999 2000

|Hsu|id fuels (1)) Oliquid fuels (TJ) Ogascous fuels (T1) Mprimary electricity and heat {11}

Fig. 1. Primary energy sources used in the Slovak republic
Source: SU SR (1994-2002)
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It can be assumed that the structure of primary energy consumption is going
to shift towards a higher utilization of natural gas in industry and households, as
well as a shift, in these sectors, towards greater use of electricity and heat pro-
duction. Currently, there is only one gas fuelled power plant (excluding com-
bined heat and power production — CHP) in Slovakia and thus gas use in the
power sector is negligible. Solid fuel consumption will stagnate or be reduced
due to more stringent requirements on emission limits (mainly in the case of
brown coal). The share of nuclear energy in total primary energy consumption
will decrease after the decommissioning of the first and second units of the nu-
clear power plant Jaslovské Bohunice in 2006-2008 (MH SR 1999b).

IMPORTANCE OF NATURAL GAS IN THE ENERGY
SYSTEM OF SLOVAKIA

It is obvious from the description of the energy system given above, that
natural gas is becoming the most important energy source in Slovakia and the
related gas industry is the most important branch, not only of the Slovak energy
sector, but also of the entire economy.

A monopoly enterprise, Slovensky plynarensky priemysel (Slovak Gas In-
dustry, SPP), is one of the most important companies in Slovakia. Owing to
revenues from the transit of gas through Slovakia in recent years, it has also
earned large profits. Therefore, further developments in the utilization of natural
gas in Europe and in Slovakia itself could have a great impact on the country.

Natural gas sources and extraction

The domestic reserves of natural gas in Slovakia are relatively small. Esti-
mates of the geological (total known) stock is 27 991 Mem (1. 1. 2000) and is
concentrated in 25 locations in the Zdhorie Lowland (18) and East-Slovakian
Lowland (7). Deposits in the Danubian Lowland seem to be so far unproven.
Evaluated (exhaustible) stock (11,284 Mcm) comprises 40.3 % of the total geo-
logical stock.

Due 1o a low reserve base, extraction is not very developed and is concen-
trated in locations in Zahorie (Gajary, Jakubov, Borsky Jur, Zavod). Extraction
capabilities are also being developed in the East-Slovakian Lowland (Ptruksa,
Senné¢, Stretava). The rest of Slovak demand was covered by imports from the
Russian Federation through the gas-pipeline Bratstvo (Brotherhood), as well as
through the transit gas-pipeline (Fig. 2).

Domestic extraction of natural gas in 2001 accounted for 196 Mcm, 2.6 % of
the total consumption. Approximately 97 % of the remaining Slovak demand
for gas is filled by imports from Russia. In 2001, Slovakia purchased 7.2 Bem
of natural gas. From this volume, 7.0 Bem of natural gas were purchased from
the Russian Federation and 0.2 billion Bem from the local production company
Nafta, a.s. Gbely. According to current estimates, this volume should grow in
the future. By 2005 the volume of natural gas imported from Russia should in-
crease to 8 Bem, Along with the aforementioned quantities imported from Rus-
sia, small quantities are also imported from Germany (Tab. 4 and Fig. 3).



114

i) pu0eD
3 AUABIL E3IN0G

punuluspun —h_

X

™
wy 0z 0L 0 Qb

[ ILA R €0 Mg sauacid anesald ulng Aiss \)(\

d Yty \/\ :psodap seb jeimeu jo L1obajed

o Euries

rsaunedid seo

vissnd

S L)

\-
Juegndey exan

AT EIE N

iy

|/ ez



115

Tab. 4. Development in securing sources and demand of natural gas

Unit_ 1993 1994 1995 1996 1997 1998 1999 2000 2001
Natural gas from Russia Bem 741 745 790 814 776 841 BE3 792 TLS
(through the transit system)
af which: for abroad Bem 720 7LS 75T 7T 73N 99 834 739 6603
supply for SR Bem 20 30 33 39 38 42 49 53 52
Natural gas extraction Mem 264 28R 349 317 289 260 216 203 196
Purchase of gas Bem 3.9 6.1 3700 W 69 72 771 12
Consumption (without own con- Bem S8 60 65 68 69 70 7.1 7.1 7.6
sumption and losses = sale of SPP)
Capacity of underground storage Bem .7 17 18 20 20 21 23 25 26
Production of propane-butane thous.t 1.2 12 12 13 10 06 0
(related to natural gas extraction) e
Bem - billion cubic meters
Mem - million cubic meters
Source: MH SR (2001), SPP (2002)
W] = —
600
|
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Unit 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Fig. 3. Natural gas extraction
Source: MH SR (2001), SPP (2002)

The extraction of hydrocarbons, undertaken in Nafta Gbely, is currently af-
fected by a year-to-year decline in extraction and by recession in the crude oil
industry. The quantities of gas that are expected to be extracted from Slovakian

deposits are shown below (Tab. 5).



Tab. 5. Prognosis for natural gas extraction in the Slovak Republic

Commodity/Year 1999 2000 2001 2002 2003 2004 2005

Gas (Mcm) 236 235 238 215 206 244 220

Source; MH SR (1999a)

The increase in gas extraction predicted for the period between 2004 and
2005 will require there to be some extraction of gas from the cap of the crude
oil deposit in Gajary-baden. In 2001, extraction operations are also expected to
include the deposit in Banovee nad Ondavou (near by TrebiSov) with a capacity
of 200 Mcm, requiring an investment of 250 mil. SKK (5.8 mil. EUR). Cur-
rently, these proposed activities are in a phase of technical-economic assess-
ment.

Natural gas consumption

In the period between 1993 and 2000, the total consumption of natural gas
grew mostly because of the rising demand in the tertiary sphere, by retail con-
sumers (a 70 % increase) and the residential sector, where 1999 consumption
doubled when compared to its 1993 levels. On the other hand 1999 natural gas
consumption levels of wholesale consumers had dropped in 1999, after a rise
between 1994 and 1996, to 1993 levels (MH SR 1999b) and again rised to its
maximum in 2001 because of the revitalization of industrial production after
1999.

By December 31, 2001, sales in the category of large consumers reached a
total of 5.0 Bem, which is 0.2 Bem more than in 2000 (index 1.04). Compared
to the previous year, the following companies recorded the highest growth of
consumption: Heat Power Plant Vojany 2, U.S. Steel Kosice, Duslo Sal'a, and
C-Therm Bratislava. Sales in the category of small consumers reached 0.4 Bem,
which is the same as in 2000. Sales in the residential consumers category
amounted to 2.1 Bem, which is 0.3 Bem more than the previous year (index
1.04). Evaluation of natural gas consumption in individual categories of cus-
tomers (Mcm) is as follows (Tab. 6 and Fig. 4):

Tab. 6. Natural gas consumption structure (Mem) in the Slovak Republic

Customer/Year 103 1994 1995 1996 1997 1998 1999 2000 2001 _
Wholesale 1670 4522 4760 4809 4786 4679 4693 4800 5000
Retail and terciary sphere 542 250 274 311 349 355 412 400 400
Households 965 1120 1245 1488 1644 1800 1930 1800 2100
Own consumption and losses 277 147 186 214 151 198 66

“Total consumption 6163 6039 6467 6822 6930 7032 7101 7000 7500

Source: MH SR (1999a, 2000), SPP (2002)
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The projected future development of long-term demand for natural gas will
be affected by the decision of the Government regarding the completion or non-
completion of units 3 and 4 of NPP Mochovece, the operation of the V-1 units of
NPP Jaslovské Bohunice and the source of their replacements. Other factors
which will influence developments in natural gas demand will be industry revi-
talization (chemical and metallurgy), change in the overall social situation of
the population and the changes in energy and specifically natural gas prices,
which will have a significant impact on any further gasification in communities
(territorial gasification).
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Fig. 4. Natural gas consumplion structure
Source: MH SR (1999a, 2000), SPP (2002)

In 2001, 71 new communes were connected to the pipeline network in Slo-
vakia, resulting in a total number of 2006 connected communes, 69 % of the
overall number of communes. By the end of 2000, the state-owned company
Slovensky plynarensky priemysel supplied gas to | 372 788 consumers ,which is
28 792 consumers more than in comparison with 2000. The residential customer
category experienced the most extensive expansion of the gas network
(households). After the Netherlands, Slovakia has the second densest gas distri-
bution network in Europe (Tab. 7, Figs. S and 6).

Tab. 7. Development in gasification in the Slovak Republic

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001
Number of gasilied communcs 651 790 1023 1193 1419 1678 1804 1935 2006
Number of customers — residential {thousand) 951 996 1044 1100 1164 1218 1256 1291 1317
Number of customers — commercial (thousand) 33.4 354 373 397 444 477 499 3528 56.1

Source: MH SR (1999a). SPP (2002)
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At the end of 2001, the length of operated inland gas networks was 27,944
km, of which 6,094 km were long-distance networks and 21,850 km (SPP 2002)
were part of the distribution network.

ot PSS TR

2000 4

1500

1000

1993 1994 1995 1996 1997 1998 1999 2000 2001

Fig. 5. Number of gasified communities in Slovakia
Source: MH SR (1999a), SPP (2002)

Transit and storage of natural gas

After Ukraine, Slovakia is the second largest natural gas transit country in
the world. The transmission gas pipeline of the Slovak Republic is part of the
international gas network. The main route of the transit gas pipeline has four
lines, including branches to the Czech Republic.

In total, these pipelines amount to 2,268 km of transit networks. In 1998, the
transit gas-pipeline on the territory of Slovakia transported 84.1 Bem of natural
gas from the countries of the former Soviet Union (SPP 2000). In 1999, this fig-
ure rose to 88.3 Bem and declined in 2001 to 71.5 Bem. This represents ap-
proximately 80 % of Russia’s total gas exports to CEE countries and 25 % of
the total gas transported to Western Europe. The capacity of the transit gas-
pipeline is currently being expanded by constructing a 5th line (340 km of new
pipeline) and through upgrades of the existing compressor stations, so that
transport capacity will reach 90-92 Bem o f natural gas.

As a result of their connection to this international transit gas-pipeline, the
underground storage tanks in Lab are filled, with a capacity of 2.1 Bem. SPP
leases the remaining 1.3 Bem capacity to foreign companies. The gas from the
storage facilities is pumped into the SPP owned pipeline system. These storage
tanks can currently cover around 20 % of demand. Their potential capacity has
been estimated at 6.8 Bem (MH SR 1995). Great importance is attached to the
expansion of the existing storage facilities for natural gas, in order to cover
22 % of the total demand per year. Their volume should more than double after
the construction of new underground storage tanks in Lab and Jakubov in 2010,
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thereby achieving a capacity of over 4 Bem. As it is expected that 2.2 Bem will
be needed by 2010 there will be an excess of 1.7 Bem. In 2007, the construction
of an underground gas storage facility in Sered’ is set to begin. In order to inte-
grate with the European gas system, it will be necessary to make a physical in-
terconnection of gas-pipelines with enough capacity to supply gas to Austria
and the Czech Republic.

) e e R

20000

15000

km

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

{0 long-distance lines W local network

Fig. 6. Network of pipelines in Slovakia
Source: MH SR (1999a), SPP (2002)

Slovakia is almost 100 % dependent on gas imports from Russia. The associ-
ated security of supply risk is mitigated by the size and importance of Slovakia
in the transit of Russian gas to Western Europe.

Natural gas supplies are currently covered by several long-term contracts. In
April 1997, SPP and Gazprom signed a long-term contract that covers the sup-
ply of gas until 2008. The major part of supply is covered by transit services for
Gazexport Moskva and the cost of the rest of the imports is paid in USD. Any
gas needed in excess of the amount contracted for would be supplied according
to a short term contract that SPP has also signed with Slovrusgas Bratislava
(a joint company of SPP and Gazprom) in which 40 % of supply will be cov-
ered through the export of Slovak commodities.

When looking to reduce Slovakia’s dependency on imported gas from a sin-
gle source it would be desirable to seek other sources or other transport routes.
Higher energy security will inevitably require increased costs and each new im-
port route will cause an increase in gas prices. Gas storage facilities currently
cover more than 100 days of annual gas consumption. The government strategy,
with regard to security of supply, is to secure 5-20 % of gas supplies from di-
versified sources sometime between 2005 and 2007. Realistic considerations for
alternative suppliers are Norway and the Netherlands. With such a diversifica-
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tion of supplies, the decisive factor will be efficiency and competitive pricing as
compared to the import price from the existing gas suppliers in Russia.

In securing a diversification of gas supplies to the Central European market,
the potential cooperation of CE countries (Poland, Czech Republic, Hungary
and Slovakia) is also significant. Currently, negotiations are in train relating to
the potential construction of a gas pipeline from the Polish border. The Russian
exporter Gazprom itself is trying to diversify transit routes, and has been press-
ing Poland and Slovakia to join in the construction of a new route for the Ya-
mal — Europe transit gas pipeline, which would travel via Belarus and thus
avoid Ukraine. Other projects of diversification of supplies are Adria LNG, Iran
Gas Europe and Inter-connector.

THE ROLE OF NATURAL GAS IN SUSTAINABLE DEVELOPMENT
OF THE ENERGY SYSTEM

In the government’s energy policy and their projections for the next several
years, natural gas is considered as a key source of energy in Slovakia. Its role in
electricity production should grow, as new power plants will be based on natu-
ral gas. It is expected that the major part of any increase in electricity consump-
tion will be covered by production from independent producers (mainly based
on efficient combined cycle power plants and combined heat and power). Their
share of electricity production could be increased from 13 % to 23 % in 2010.

Heat supply represents an important part of the Slovak energy sector. Dis-
trict heating (DH) has become the dominant method of heat supply in Slovakia.
Almost 100 % of the heat used in apartments, which represent approximately
49 % of households in Slovakia, is supplied by heat from district heating. It is
expected that the strong role of natural gas in heat supply will continue to grow.
The fuel base of district heating plants is composed of 71.3 % natural gas,
16.4 % coal, 6.7 % fuel oil and 5.6 % from other sources. Currently, district
heating covers 38 % of total heat supply for households in the service and
household sector,

The possibility of using combined heat and power production (CHP) is an
important advantage of district heating. The most significant barrier to a wider
implementation of CHP is the distortion of natural gas prices (thus providing an
advantage to the construction of individual gas boilers versus district heating
and CHP plants). Under market conditions, district heating and CHP are clearly
the most efficient, presenting the lowest prices for consumers.

In 1998, more than 30 small co-generation units were in operation in Slova-
kia, with a total electric capacity of more than 16.9 MW, thereby producing ap-
proximately 59.15 GWh (or 0.24 % of total annual electricity consumption).
70% of the electricity produced has been used to cover the producer’s own con-
sumption and the rest has been supplied to the grid. By 2010 it is assumed that
there will 320 MW in the house and 480 MW of CHP (MH SR 1999b)

According to Slovakia’s official energy policy, the implementation of meas-
ures for the reduction of emissions and of basic pollutants will lead to a higher
utilization of natural gas. The pre-condition for the fultilment of Slovakia’s
commitment to the Kyoto Protocol is that the average annual value of CO,
e fii mmealietine and anarau ranverceinn of fossil fuels in the nC[’iUd



between 2008 and 2012 will not exceed 51.066 million tons in absolute volume.
As demonstrated by the analysis of empirical data, it is mostly the shift of en-
ergy sources to natural gas-fired boilers that has enabled a stabilization in the
generation of CO; in the area of combustion and energy conversion of fossil fu-
els. According to data for the year 1998, there has been a fall in the use of pri-
mary energy resources and a concurrent drop in the generated volume of CO; to
a level equal to 73 % of the pre-set reduced limit. This drop can be explained
primarily through a decline in the consumption of brown coal and coke and by
an increased consumption of natural gas and of primary nuclear heat (with re-
spect to the commissioning of the 1st block of the Mochovce nuclear power
plant). This implies that the largest share of CO, emissions originates from the
end use of energy in industrial processing technologies. The potential for the
reduction of emissions is represented mainly by the restructuring of the indus-
trial base to increase the manufacturing sector of the country’s economy. The
program for the utilization of natural gas automotive fuel should also be
adopted (MH SR 1999b).

The energy policy includes an ambitious program for energy saving and re-
newables. Two scenarios suppose the increase of electricity generation from re-
newables, by 2010, to be 63 % and 133 % of existing energy supply and that
heat energy generation should double or triple compared to 1997 levels. The es-
timated investment costs are 46.6 (1.1 billion EUR) and 98.3 billion SKK (2.3
billion EUR) respectively. Currently, only 3.33 % of the total consumption of
primary energy resources are covered by renewables. A long-term goal in the
area of the use of renewable energy sources is to attain a higher level. This is
comparable to the level of attainment in the majority of EU countries. To
achieve this goal it is, above all, necessary to raise fuel and energy prices to cre-
ate a suitable legislative economic and financial framework and to introduce
systematic measures for the support of entrepreneurial activities in renewable
energy sources (MH SR 1999b).

There are no adequate legislative, economic and fiscal instruments in the SR
to influence the efficient consumption of energy and for the reduction of the en-
ergy intensity of the national economy. The funds allocated in the state budget
for the support of rational energy use are only symbolic.

The strong position of natural gas in the fuel mix and the gas industry in the
economy of Slovakia may have a negative influence on the introduction of re-
newable sources and energy saving programs.

THE EFFECT OF EU MEMBERSHIP ON
THE SLOVAK GAS INDUSTRY

The Slovak gas transit system is an integral part of the European gas net-
work. Due to its geographical location, natural conditions, and its historical de-
velopment, Slovakia has become an important European natural gas centre.

These plans were affected by the privatization of 49 % of SPP by the consor-
tium of companies Gaz de France, German Ruhrgas and Gazprom from Russia.
The state retained a majority share (51 %) in energy companies.

Accession into the European Union is dependent on several measures. It re-
quires a restructuring of the energy sector, a new principle of regulation in the



energy sector, and a price adjustment, liberalization and opening of the market.
The main objective of the government, in preparing to integrate into the Euro-
pean internal market, is the transformation of the energy sector into a competi-
tive sector of the economy that is able and prepared to join the European single
market. According to the official energy policy of Slovakia, the energy sector
should be fully compatible and competitive with European energy markets by
2003. According to the current transformation process in the energy sector, this
deadline appears very optimistic.

Effective transformation depend on the fulfillment of four important issues:
the restructuring and privatization of energy companies, the establishment of an
independent regulatory body, the setting of energy prices on a real level for all
consumer categories and the completion of an energy legislative framework.

CONCLUSIONS

The clear advantage of natural gas is of particular significance at the present
time as the EU and Slovakia are struggling to meet even the first reduction com-
mitment (an 8 % reduction of 1990 emissions by 2010). Although it is clear that
the CO, emitted from the burning of natural gas does damage the environment
and will negatively impact upon the world’s climate, it is also clear that its im-
pact is significantly less than from the burning of coal. Similarly, the particulate
emissions and NOx gases from gas fired power stations are also notably lower
than in solid fossil fuel power stations.

However, in the long term the use of natural gas is not sustainable and there-
fore does not offer the same security of supply as other, equally mature, tech-
nologies. Within Europe, and in particular Central and Eastern Europe, where
the levels of energy intensity are far higher than in the EU, any sustainable and
in the long term secure energy system must use energy more efficiently. This
will require efficient use on the demand and supply side and a restructuring and
reassessment of energy use systems. In particular, significant attention should
be directed towards an increasing of the level of efficiency and towards com-
bined heat and power stations.

In addition to energy efficiency, the use of renewable energy needs to be-
come widespread and universally adopted. Only renewable energy technologies
can offer electricity and energy services that are largely free from security of
supply concerns and will not be depleted or cause significant damage to current
or future generations.

However, recognizing this, in the very short term (within the next decade or
so) renewable energy technologies, despite significant improvements in energy
efficiency, will not be able to provide the full level of energy services the EU
currently enjoys. It will therefore be necessary to usc natural gas as a bridging
or transition fuel. Consequently, natural gas must be used minimally and re-
spectful of its lasting impact and limited resource base.

This paper was supported by Science Grant Agency (VEGA) of the Ministry
of Education of the Slovak Republic and the Slovak Academy of Sciences (grant
No 2/3083/23).
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Jan Szdllos

ULOHA ZEMNEHO PLYNU V SUCASNOM VYVOJI
ENERGETICKEHO SYSTEMU SLOVENSKA

Energeticky sektor je povazovany za jeden z najdolezitejsich sektorov ovplyviuju-
cich rozvoj hospodirstva a celej spolo¢nosti a je tiez délezitym faktorom regiondlneho
rozvoja. Popri vcobecnom vyskume geografickych aspektov energetiky tvoria vyz-
namnu cast’ geografického vyskumu v tejto oblasti prace venovanc geografickym as-
pektom vyuzitia jednotlivyeh zdrojov energie. Z tohto aspektu bola vyznamnym proce-
som clekirifikacia, V sucasnosti j¢ podobnym procesom rast vyuzivania zemneho plynu
a plynofikdcia, Hoei zemny plyn nie je obnoviteI'nym zdrojom energie, a preto nemoze
byt klasifikovany ako trvalo udrzatelny, moze hrat” vyznamn( tlohu vo vyvoji trvalo
udrzateI'ného encrgetického systému, nakolko pri jeho efektivnom vyuzivani sa produ-
kuje menej CO»ako pri ostatnych fosilnych palivich. Ked'ze sa na rozdiel od jadrovej
energic moze transformovat’ aj v malych zariadeniach a jeho exploaticia si nevyzaduje
prisne bezpeCnostné opatrenia, moZe byt jeho vyuzitie decentralizované, a tak prispie-
vat' k regiondlnemu rozvoju.

Ekonomika Slovenska sa vyznaduje v porovnani s priemerom EU vysokou energe-
tickou naroénostou (tab. 1, 2). Z hladiska zdrojovej bazy sa v energetickom systéme a
hospodarstye Slovenska od sedemdesiatych rokov 20, storodia neustale zvysovala aloha
zemného plynu a jeho podiel na spotrebe a v si¢asnosti je uz zemny plyn najvyznam-
nej§im energetickym zdrojom Slovenska (tab. 3, obr. 1).

Doméca Cazba zemného plynu a aj jeho zasoby na Zéhorskej a Vychodoslovenske]
nizine st malé a zabezpedujl len 2.6 % celkovej spotreby. Zvysna &ast potrieb je kryld
dovozom plynovodmi Bratstvo a tranzitnym plynovodom z Ruskej federacie a distribu-
ovana miestnou sietou (obr. 2). Nediverzifikovany dovoz vytvara potencidlne nebezpe-
genstvo pre energetickl bezpecnost’ krajiny (tab, 4, obr. 3). Preto je aj z hl'adiska trvalej
udrzatelnosti nevyhnutna diverzifikacia dodavok zemncho plynu, nakolko aj prognoza
buducej domacej Cazby predpoklada jej pokles (tab. 3).

Slovensko preslo v uplynulych dvoch desatrogiach rychlym procesom plynofikicie
a v sudasnosti je uz na rozvod zemného plynu pripojenych uZ 67 % obci. Slovensko ma
po Holandsku druhu najhustejSiu distribucnu siet’ plynovodov v Eurdpe. Najvyssia, ale
stagnujtica spotreba zemného plynu je stale vo velkoodbere, kym spotreba v domdcnos-
tich sa od roku 1993 takmer zdvojndsobila (tab. 6, obr. 4, tab. 7, obr. S a 6). Zavedenic
zemného plynu vytvara potencial pre zvySenie kvality sivota obyvatel'ov obcei a regio-
nov a ich hospodarsky rozvoj.

Vyznamna je Uloha Slovenska aj v eurépskom tranzite zemného plynu. Vetvami
tranzitného plynovodu sa cez Slovensko prepravuje 25 % exportu tejto komodity z Rus-
ka do krajin zapadne) Europy.

Z uvedenych faktov vyplyva, Ze na Slovensku st vytvorené materidlne predpoklady,
aby zemny plyn zohral v buducich desatrociach alohu hlavného zdroja energie v pre-
chodnom obdobi na ceste od sucasné¢ho, trvalo neudrzateného modelu energetického
systému, zalozeného na vyuZivani neobnoviteInych zdrojov, k trvalo udrzatel'nému mo-
delu, ktorého zakladom budi obnovitel'né energetické zdroje.
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