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1. Energy-related and socio-economic analysis: past, present and 

future 
 

1.1. Factual information 
 

1.1.1. Geography & population 
 
On its surface area of 48845 km², Slovakia has a diversified landscape [4]. In the south, there are 
lowlands and in the central and northern part of the country, there are mountains. Altitudes changes 
gradually from 94m to 2655m. Slovakia has no coastline. With cool summers and cold, cloudy and 
humid winters, it has a rather temperate climate. 
 
Slovakia counts 5.43 million inhabitants and approximately 1.7 x 106 households. 
 

1.1.2. Economy 
 
As a former central planned state and with the separation of the Czech Republic in 1993, Slovakia 
has undergone considerable structural changes over the last decades. Since 1994, the country 
experiences an economic revival. Liberalisation process and economic growth are progressing 
smoothly, but unemployment rates are very high. The Slovak GDP1 reaches 32 x 109 EUR and 
grows at a rate of 4% per year. However, GDP per capita is still significantly lower than the EU-15 
in average. The contribution of the services to the GDP is around 66.5%, industry is responsible for 
± 33% and agriculture for ± 3.5%. Slovakia’s economic growth is enabled by a sustained 
development of energy intensive industry, mainly metals, facilitated by rather low energy prices, 
and the parallel development of services.  
 

1.1.3. Energy 
 
The economic growth pattern explains the high energy intensity ratio of GDP which however is 
expected to improve faster than in the rest of the EU, as a result of higher energy efficiency gains 
enabled by the restructuring of industrial and other energy uses started at the late 1990s. Energy 
intensity ratios for industry and the buildings are half of those observed at the beginning of the 
1990s. The only exception is transportation which experiences considerable rates of growth in 
terms of activity and energy use. The restructuring in industry and buildings is more significant at 
present and in the near future allowing for considerably lower increase of energy demand compared 
with the growth of the corresponding activity. This also explains why electricity demand grows at 
rates (around 1.5-2% per year in average) much lower than GDP growth.  
 
Nevertheless, electricity demand grows faster than the demand for other energy forms, like gas or 
heat, but slower than oil demand for transportation. Electricity use per capita is at high levels (90% 
of the corresponding ratio for the EU-15) and is expected to grow, rapidly converging to the EU-15 
average. 

                                                
1 A list with abbreviations can be found at the end of this document. 
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Slovakia has only poor domestic resources of fossil fuels. There are only poor coal and lignite 
available on a reasonable scale [13]. According to [5], national lignite reserves amounts ± 172 x 106 
ton and current production levels of lignite will last for only 35 years. Coal is imported mainly from 
the Czech Republic. Domestic production of gas is very small (total gas reserves of 15 bcm) and 
cannot cover the growing needs for natural gas. Imported gas from Russia is the main source for the 
final consumer (gas 36% - oil 27% - solids 16%). But as Slovakia plays a very important role in the 
transit of NG from Russia to Western Europe, it has often received its gas to use as a payment for 
the use of its transit capacity. 
 
However, as gas needs are expected to grow in the future, Slovakia shall truly depend on gas in the 
longer run. This prospect explains the strategic importance accorded to the gas company, the 
development of gas storage and the search for long term contracts with Russia. Overall import 
dependency is expected to grow and tends towards 80% in the long term. Such a trend may be 
curved only if nuclear energy is further developed in Slovakia. 
 
Slovakia is attached to the development of nuclear energy despite the financing problems and 
disputes with neighbouring countries experienced in the recent past. The main issue regards the 
replacement of the nuclear capacity (in total 1760 MW) which is due to be decommissioned in 
2010 and after 2020.  
 
The Slovak ministry of economy (MoEc) is responsible for the overall energy policy making and 
legislation. To fulfil this task, it is assisted by the Slovak Energy Agency (SEA [11]). The ministry 
of environment (MoE) is responsible for the legislation and policy making on issues concerning 
more specifically the environment and air pollution. The Slovak Environmental Agency (SAE) is a 
part of this ministry. 
 
The SEA is not only the advisory body of the MoEc, but also of the Regulatory Office. The 
Regulatory Office, which is responsible for the price setting of heat, gas, electricity production, 
distribution, transmission, licenses, authorisation of new supply plant. Besides its advisory role, the 
SEA is also involved in the legislation and harmonisation with the EU energy acquis; support in 
regional and local energy policies and the development of DSM-programs. 
 
Another important energy institute is the Energy Centre Bratislava. This non-governmental 
consulting organisation has activities on the promotion of RUE, RES, RTD… 
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The main energy balances and indicators are summarised in the table below (based on baseline 
scenario from [1]). 
 
[PJ]2 2000 2005 [PJ] 2000 2005 

      

Gross Inland Consumption (=TPES) 733.74 785.4 Final Energy Demand (TFC) by 

Sector 

404.46 431.76 

 Solids 179.34 168.84  Industry 179.34 182.7 

 Oil 120.54 160.02  Residential 97.44 109.62 

 Natural gas 242.34 265.02  Tertiary 67.2 66.78 

 Nuclear 180.6 178.92  Transport 60.9 72.66 

 Electricity -9.66 -8.82 Final Energy Demand (TFC) by Fuel 404.46 431.76 

 Renewable energy forms 20.58 21.84  Solids 59.22 52.5 

Net Imports 11.55 12.41  Oil 73.08 86.52 

Import Dependency [%] 66.1 66.3  Gas 169.26 178.08 

Energy Intensity Indicators (1990 = 100)    Electricity 79.38 89.88 

 Industry (Energy on Value Added) 54.5 46.7  Heat 23.1 24.36 

 Residential (Energy on Private 

Income) 

111.9 108.1  Other 0.42 0.84 

 Tertiary (Energy on Value Added) 46.9 37.0    

 Transport (Energy on GDP) 129.4 128.1    

 
 

1.1.4. Electricity 
 
Slovakia is self-sufficient for its electricity generation, but it is only relying for 10% on domestic 
resources for that. And this share, mainly coal, is more and more decreasing due to stringent 
environmental constraints. Approximately 30% of the total 9 GW installed capacity is nuclear-
based. 40% is thermal-based and the remaining 30% is (both small and large scale) hydro-based 
(which can be seen as a domestic resource as well). With an annually increasing thermal capacity of 
7% since 1997, Slovakia has become a net electricity exporter. Hydro-based electricity covers 
approximately 5% (~ 5 TWh) of the electricity demand. Up to 75% of the technical potential of 
hydro sources is used. The use of other forms of renewable sources is negligible. 
 
According to [8], 32 TWhe was produced with an installed capacity of 8291 MW. The average load 
factor in 2001 amounted to 3880 hours (=44%). Peak demand was 4393 MW. 

                                                
2 Based on conversion 1toe = 42 x 109 J 
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The main electricity balances and indicators are summarised in the table below [1]. 
 

 2000 2005 

   

Electricity Generation [TWhe] 30.44 33.73 

 Nuclear 16.64 16.50 

 Hydro & wind 4.73 5.15 

 Thermal (incl. biomass) 9.07 12.09 

Electricity Generation [Gwe] 7.84 8.98 

 Nuclear 2.64 2.64 

 Hydro (pumping excluded) 1.73 1.79 

 Wind and solar 0.00 0.16 

 Thermal 3.47 4.39 

   Of which cogeneration units 0.66 0.15 

   Open cycle 3.04 3.08 

   Supercritical Polyvalent/Clean Coal and Lignite 0.00 0.00 

   Gas Turbines Combined Cycle 0.22 0.96 

   Small Gas Turbines 0.22 0.35 

   Fuel Cells 0.00 0.00 

   Geothermal Heat 0.00 0.00 

Average efficiency for thermal electricity production [%] 40.4 37.0 
 
Between 1999 and 2001, Slovakia has started up two new 440MW nuclear power plants at 
Mohovce. As Slovakia produces approximately 50% of its electricity with nuclear power plants, it 
has need of a nuclear regulatory authority. The Nuclear Regulatory Authority of Slovak Republic 
[12] has 3 principal functions. It has to establish standards and regulations; issue licenses for 
nuclear facilities, organisations, selected personnel and users of nuclear materials and it has to 
inspect those nuclear facilities, organisations, personnel and users. 
 
On the generation side, Slovenské elektráme s.a. (SE) is the dominant player with 85% of the 
production capacity (2640 MW nuclear – 2400 MW hydro - ± 2000 MW fossil). Some other 
production is done by regional distribution companies, small independent power producers and 1 
independent CHP-company (which is established in 2001 as an independent legal business unit of 
the former SE). 
 
SEPS is the transmission system operator. It is an independent legal company that is 100% state 
owned. As the CHP-company, since 2001, SEPS is an independent business unit of SE. On the 
distribution side, there are 3 regional distribution companies, which were privatised in 2001, but 
with the state as the majority stakeholder (51%)3. The 3 companies are geographically spread over 
the country: ZSE (west), SSE (central) and VSE (east). Both the TSO and the DSO’s are obliged by 
the MoEc to publish their conditions for connection, pricing, metering… and other bottlenecks to 
ameliorate market transparency. 
 
                                                
3 It fits in the general energy policy of Slovakia that the state owns at least 51% of all the privatised companies which 

play a strategic role in the gas, electricity and oil transport sector. 
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Since January 2003, the energy market has gradually been opened for electricity and gas 
distribution, depending on the amount of energy use. From January 2005 on, all consumers are 
eligible, except for the households. The Office for Regulation of Network Industries [6] regulates 
the liberalised energy market. It issues licenses for production, purchase, transit and distribution 
and since 2002 it is responsible for the price regulation. As in most other former central planned 
economies, there was a discrepancy between costs and prices for energy services. Before 2002, 
prices were set, based on social tariffs and regulated costs and were approved by the government. 
There was no transparency, and a lot of the decisions were political driven. To remain the social 
peace, the prices were 3 to 4 times lower than the average EU-prices [5]. As not all the costs were 
included, there existed a big price distortion between several groups, with extensive cross-subsidies 
as a consequence. Already in 1998, the decision has been taken to change the price policy, but it is 
only since 2002 (when the Office for Regulation became responsible for it) that things are 
changing. Price regulations are adapted to the free market policy and EU-regulations, cross-
subsidies have been removed [10] and prices approach the level of the actual costs. As a 
consequence, this means higher prices for households. 
 
 

1.1.5. Environmental issues 
 
Within the Kyoto-framework, Slovakia is obliged to reduce its CO2-emissions with 8% till 2008-
2012 compared to the 1990 level. The burning of fossil fuels is responsible for 90% of the CO2-
emissions. The shift from coal to gas is already an answer on this issue [10]. Between 1993 and 
2001, important changes in the shares in final consumption have occurred: electricity from 15% to 
19%; natural gas from 36% to 48%; coal from 28% to 8% and biomass from 1% to 3%. CO2-
emissions per capita are decreasing, but remains still at a level of two times the world average. 
According to [5], the Kyoto-target will be reached, but this will only be due to the decreasing 
activity of heavy industry (decrease in national economy between ’90 an ’94) and not due to a good 
environmental policy. 
 
The main balances and indicators concerning the CO2-emissions are summarised in the table below 
[1]. 
 
 

 2000 2005 

   

CO2-emissions [Mt of CO2] 36.0 37.3 

 Electricity and Steam production 13.8 14.6 

 Energy Branch 1.3 1.2 

 Industry 10.6 10.4 

 Residential 3.6 3.9 

 Tertiary 2.6 2.3 

 Transport 4.1 4.9 

CO2-emissions Index (1990 = 100) 70.0 72.6 

Carbon intensity [t of CO2/toe of GIC] 2.06 2.00 

CO2-emissions/Capita [t of CO2/inhabitant] 6.66 6.89 

CO2-emissions to GDP [t of CO2/MEUR ‘00] 1.6 1.4 
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Carbon Intensity indicators   

 Electricity and Steam production [t of CO2/MWh] 0.36 0.34 

 Final energy demand [t of CO2/toe] 2.17 2.09 

   Industry 2.49 2.39 

   Residential 1.55 1.49 

   Tertiary 1.65 1.48 

   Transport 2.81 2.84 

 
 

1.2. Trends [2] 
 
 

Growth rates [% per year] ’73-‘90 ’90-‘03 

   

TPES 1.9 -1.3 

 Coal -0.2 -4.1 

 Oil -0.8 -3.6 

 Gas 7.2 0.9 

 Comb. Renewables & Wastes -0.5 4.8 

 Nuclear 26.1 3.1 

 Hydro 2.1 4.8 

 Geothermal - - 

 Solar/Wind/Other - - 

TFC 2.3 -2.6 

GDP 1.9 1.6 
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2. Policy 
 

2.1. General framework 
 
In 1993 the “Energy Concept” was developed – and updated in 2000 – with a general framework 
concerning the Slovak energy policy [5]. A first priority was given to a further integration in the 
EU and the development of a free energy market, conform the international standards. 
 
A second priority is the reduction of the historical high energy intensity (as a result of Slovak heavy 
industry [13]). In recent years, there is a trend to shift away from an energy intensive industry, but 
anyhow, this is not enough to bring the energy intensity to EU-averages (still 2 times higher). Since 
1990, the GDP-energy intensity decreased by 2.4% annually, but it is stable since 1998. According 
to [10], 27% of a total reduction of 65% in the industry was due to the changes of the structure in 
the industry. The remaining 38% was a result of other energy conservation measures. Both lack of 
investment means as the historical low energy prices put a barrier for the introduction of efficient 
conversion technologies (both on supply as demand side).  
 
As Slovak resources are poor, it is important to extend its international energy transport networks 
(gas, crude oil and electricity) and to become active on the international energy market ([13], [5]) to 
ensure its security of supply. Large natural gas storage facilities fit in the same strategy. 
 
For the overall energy policy, Slovakia emphasises on the importance of a reliable and safe energy 
supply, but at lowest costs and ecological impact possible. The use of “Joint Implementations” 
between Austria and Slovakia (in the Kyoto framework) fits perfect in this economical-ecological 
awareness. 
 

2.2. Electricity policy 
 
Due to nuclear safety issues, Slovakia is obliged to close down two nuclear power plants of 400 
MW at Bohunice in the period 2006-2008. It is important to have back-up capacity to cope with 
this reduction in production capacity. A strong grid interconnection with the Western European 
Union plays herein an important role [8]. Slovakia is a member of the UCTE and of the 
CENTREL-network (Poland, Czech Republic, Hungary and Slovenia). Its east - west transmission 
is good, but its north - south transmission needs investments. 
 

2.3. Environmental policy 
 
To develop the energy sector in a sustainable way, Slovakia acts on several fronts. On the overall 
energy front, Slovakia wants to conserve energy with e.g. DSM-programs for the industry. It plans 
to encourage the awareness about the viability and reliability of RES-technologies and it wants to 
further increase the use of biomass for district heating. According to [10], the district heating 
delivery grows at an annual rate of 1.6%. 
 
Slovakia plans to produce 6% of its total energy production from RES by 2010. In 2002, this share 
was only 1.6% (of TPEC), with the exclusion of large hydro power plants. A national energy 
efficiency study [14] made an estimation of the Slovak potential for RES. Technically, there is a 
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potential of ± 90000 TJ/yr (large hydro PP not included). Only 22% (± 25000 TJ/yr) of this 
technical potential is economic viable (~ legislation, fiscal regulation, costs…). And only half of 
that (± 10000 TJ/yr) have a market potential, when market barriers like investment risks and 
expected benefits are taken into account. The large gaps between the different “ potentials”  
emphasises the need for further support. Besides legislative measures, economic measures like 
incentive purchase prices, state and regional subsidies, investment credits, country-wide support 
schemes, promotion of domestic manufacture of equipment, tax relieves and strong research 
support should be taken. 
 
Of the existing RES-potential, hydro resources are significant but already highly exploited [5]. At 
present 15% of electricity generation comes from hydroelectric plants. In energy terms, 
hydroelectric energy can grow by more than 50% in the long run, under reasonable economic costs. 
Despite this, the share of hydro in total electricity generation is expected to drop to less than 10%, 
since electricity demand grows faster.   
 
The wind potential is mostly unknown, but in any case it is small.  So far, there are no large scale 
wind turbines4, but only some small turbines of 1 to 7 kW. It is very difficult to estimate the Slovak 
potential, because there is not enough data (wind atlas) available. In the mountains, there are 
possible windspeeds of 6 to 7 m/s, but those places are far away of existing power lines; and as 
Slovakia has no coastline, there is no offshore potential. However, a rough estimation of the 
exploitable wind potential under favourable economic terms gives 2500 GWh and about 1 GW. 
 
The potential of biomass use for electricity is significant but again smaller than other countries. It is 
estimated that the economic potential is of the order of 2500 to 3000 GWh corresponding to 
roughly 1 GW. Biomass can be used both for electricity production as for heat production 
(residential and industrial scale). Nowadays, only 10% of the biomass-potential is utilised. 
 
Other renewable sources like geothermal or solar energy have only marginal potential. There is a 
lack of geothermal exploitable sources and solar technologies require high investments, which 
make a strong growth on the short term impossible.  The report on Electricity and Regulation in the 
Slovak Republic [6] emphasises the increasing role of cogeneration as an environmental friendly 
way of electricity production. Subsidisation of the interests of a commercial loan, or interest free 
loans can promote further investments in cogeneration plants. 
 
The Slovak Energy Agency advises to use the abovementioned measures for all investments in 
(in)tangible property related to energy efficiency [10]. An existing measure is a tax relief on the 
utilisation of renewable sources for electricity production (for 5 years after start-up, for small hydro 
(< 1MW), wind, heat pumps, solar, biogas/-mass and geothermal). And a tax exemption and 
financial support for the reconstruction of RES-utilising facilities is in force until the end of 2006. 
 
As an overall support mechanism, it is important to mention the importance of a good price policy 
towards real costs prices. By the internalisation of all costs, RES- and RUE-technologies become 
more and more attractive. 

                                                
4 Slovakia was a partner in the European PHARE programme, which realised the installation of 4 turbines of 600 kW 
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4. Abbreviations 
 
bcm – billion (109) cubic meter 
CHP - Combined Heat Power 
DSM – Demand Side Management 
DSO – Distribution System Operator 
GDP – Gross Domestic Product 
GIC – Gross Inland Consumption 
MoE - Ministry of Environment 
MoEc - Ministry of Economy 
PP – Power Plant 
RES - Renewable Energy Sources 
RTD – Research Technology & Development 
RUE - Rational Use of Energy 
SAE - Slovak Environmental Agency 
SEA - Slovak Energy Agency 
TFC – Total Final Consumption 
TPES – Total Primary Energy Supply 
TSO – Transmission System Operator 
UCTE - Union for the Coordination of Transmission of Electricity 


