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Abstract The Russian invasion of Ukraine that 
started on 24 February 2022 has had a dramatic 
impact on the energy policy of the European Union 
and its member states. Nonetheless, not all EU mem-
bers have radically overhauled their energy sectors 
and policies. Looking at the period between Febru-
ary 2022 and December 2023, this paper argues that 
Slovakia’s energy sector has remained unchanged 
in comparison to developments within the EU and 
beyond. Slovakia has continued to purchase natu-
ral gas from Russia, having negotiated an exemp-
tion from the EU sanctions on Russian oil, and gas 
consumption decreased only minimally in the winter 
of 2022/2023. Furthermore, it maintained at best a 
lukewarm position on renewable energy sources and 
even struggled to implement those energy efficiency 
measures that were included in the post-pandemic 
recovery plans. Slovakia also did not reconsider its 
coal phase-out deadline of 2023 and its (already very 
supportive) nuclear policy. We explain this policy 
persistence with the help of a revised lock-in concept 
which, in the case of Slovakia, is mostly connected 
to nuclear energy (ʻnuclear lock-in’), which locks out 
alternative energy sources, especially renewables.
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Introduction

The Russian invasion of Ukraine that started on 24 
February 2022 has had a dramatic impact on the 
European Union (EU) and its member states. Insofar 
as energy policy is concerned, the invasion exacer-
bated the high energy prices that had been harming 
the EU economy since mid-2021 (Kotek et al., 2023) 
and highlighted EU dependency on Russian fossil 
fuels (record-low levels in the storage facilities con-
trolled by Gazprom, especially when compared to 
extremely low levels of overall EU underground gas 
storages; Bruegel, 2022), forcing many member states 
to prioritise energy security concerns over climate 
goals (Mišík, 2022). The COVID-19 pandemic had 
already interrupted the EU’s decarbonisation plans 
agreed in December 2019 (European Council, 2019) 
and presented in the European Green Deal (Skjærseth, 
2021), although it had developed tools to support the 
green (and digital) post-pandemic recovery (Crnčec 
et  al., 2023). Similarly, the Commission had argued 
back in spring 2022 that the EU’s response to the 
Russian invasion and the related energy and climate 
policy challenges should be ‘green’: strengthening 
the decarbonisation goals through greater deployment 
of renewable sources of energy, and energy-saving 
measures should help the EU to decrease dependency 
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on fossil fuel imports, especially from Russia (Euro-
pean Commission, 2022a).

The EU’s response to the Russian invasion 
included a series of short-term energy measures. 
Cognisant of the challenges presented by the winter 
of 2022/2023, the Commission suggested voluntary 
reductions in natural gas consumption (15 percent 
between August 2022 and March 2023, compared to 
the 5-year average for 2017–2022) to prepare the EU 
for expected interruptions to Russian supplies (Euro-
pean Commission, 2022b). Moreover, the member 
states agreed on a series of sanctions aimed at several 
sectors of the Russian economy, including coal and 
oil. Therefore, for most EU member states, EU-level 
activities relating to the Russian invasion of Ukraine 
meant having to implement dramatic changes in the 
energy sector—they had to find new fossil fuel sup-
pliers, radically reduce natural gas consumption, 
look for domestic reserves (including coal; Finan-
cial Times, 2022), and accelerate the development of 
renewable energy sources and fuel-switching (includ-
ing heat pumps; Rosenow et al., 2022).

However, this was not true for all EU member 
states, with some revising their energy policies much 
less than others. Slovakia is one such country, and this 
paper examines the development of its energy policy 
between the start of the Russian invasion in February 
2022 and December 2023. Slovakia imports almost 
all its fossil energy from third countries, mainly Rus-
sia. Back in spring 2022, the Slovak Prime Minister 
proclaimed that the aim was to end reliance on Rus-
sian energy sources (TASR, 2022), and yet its energy 
sector remains almost untouched by the consequences 
of the invasion. Preliminary data shows that its main 
natural gas stakeholder continued to purchase natu-
ral gas from Russia; moreover, under an exemption 
from EU sanctions, Slovakia was allowed to keep 
importing Russian oil. What is more, Slovak gas con-
sumption decreased only minimally in the winter of 
2022/2023, and the country did not reconsider its coal 
phase-out deadline of 2023 nor its (already very sup-
portive) nuclear policy. Furthermore, Slovakia’s posi-
tion on renewables remained lukewarm at best, and it 
struggled to implement even those energy efficiency 
measures that were included in the post-pandemic 
recovery plans.

This paper presents a detailed examination of Slo-
vak energy policy following the Russian invasion 
of Ukraine. The next section discusses Slovakia’s 

position on EU sanctions relating to Russian coal and 
oil, while the third section looks at Slovak prefer-
ences on reducing natural gas consumption in the EU. 
The fourth section examines energy efficiency meas-
ures, the fifth gives an overview of the Slovak nuclear 
sector, and the sixth focuses on the coal phase-out 
planned for the end of 2023. The penultimate sec-
tion provides an explanation for Slovakiaʼs energy 
policy persistence vis-à-vis the energy crisis by argu-
ing that what we termed a ‘nuclear lock-in’ supported 
only minimal changes to this policy and locked out 
major changes, especially those linked to the higher 
employment of renewables. The last section presents 
the conclusions and policy implications.

Slovak positions on EU energy sanctions 
against Russia

Coal was the first Russian energy source to be sanc-
tioned by the EU. The ban on all types of Russian 
coal was part of the fifth package of sanctions agreed 
by the European Council in April 2022 (European 
Council, 2022). Since coal does not require complex 
infrastructure and supplies from Russia were easy to 
replace, it was relatively unproblematic for EU mem-
ber states to reach an agreement on a ban. Slovakia 
adopted a supportive position on coal sanctions, with 
both the government and industrial players, including 
the steelmaker US Steel Košice, claiming they could 
cope with any potential coal shortages caused by the 
sanctions (Jenčová, 2022d). Steel producers are the 
main hard coal consumers in Slovakia so US Steel’s 
position on the sanctions was crucial. Before the Rus-
sian invasion of Ukraine, hard coal was imported 
mostly from the Czech Republic, Russia, and Poland 
(3.3 Mt in 2021; Eurostat, 2023a, b, c). Depend-
ence on Russian hard coal was below the EU aver-
age, accounting for 30 percent of all coal imported in 
2020, whereas the EU average was 46 percent (Euro-
stat, 2023a). Throughout 2022, the steel industry was 
able to substitute Russian coal with imports from the 
USA (Funtíková, 2022).

When it came to the oil sanctions, the situation 
was far more complicated. Following Ursula von 
der Leyen’s announcement of the intention to ban 
Russian oil, Slovakia and the Czech Republic called 
for a 3-year postponement, and Hungary planned 
to veto the proposal. The final agreement was a 
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compromise approved by EU leaders in June as part 
of the sixth package of sanctions (European Com-
mission, 2022d). Only seaborne oil imports were 
banned; Slovakia, Hungary, and the Czech Repub-
lic were granted an exemption and could continue 
to buy Russian crude oil supplied via the Druzhba 
pipeline until the end of 2023. The Slovak refinery 
Slovnaft—owned by Hungary’s MOL Group—was 
the key stakeholder in this discussion and required 
time to make adjustments to its oil processing tech-
nology (Hudec, 2022). The refinery supplies Slo-
vakia but also exports almost two-thirds of its pro-
duction to neighbouring countries (Kullová, 2023). 
The refinery is connected to the Adria pipeline, 
which has since 2015 connected the Omišalj seaport 
in Croatia to the Southern Druzhba, thanks to EU 
funding for Projects of Common Interest (Official 
Journal of the European Union, 2013). The refin-
ery claims that it is not capable of processing non-
Russian oil without substantial technical upgrade, 
although it has access to it via this pipeline.  Back 
in 2016, it began testing non-Russian oil process-
ing (SITA, 2016) but argued that non-Russian oil is 
more costly, and additional investments of around 
€200 million would be needed to switch to alterna-
tive sources (ČTK, 2023).

The Slovak parliament reacted to Slovnaft’s 
advantageous market position, gained as a result 
of processing cheaper Russian oil, by proposing a 
windfall tax. Companies that generate at least 75 
percent of their turnover from business activities in 
the oil, natural gas, coal, and refinery sectors are 
required to pay a so-called ʻsolidarity contributionʼ 
based on higher profits. Since Russian oil is sig-
nificantly cheaper than Brent oil, the state plans to 
use this additional income to compensate house-
holds for the high energy prices. Originally, a rate 
of 70 percent of the companies’ extra income was 
proposed, ultimately though a final tax of 55 per-
cent was agreed in December 2022 amid energy 
company lobbying and the threat of arbitration 
against Slovakia (National Council of the Slo-
vak Republic, 2022; TASR, 2023b). As a result, 
Slovnaft paid €625 million, the highest tax in Slo-
vak history, from its 2022 profits (Tvardzík, 2023). 
In March 2023, the windfall tax was increased to 
70 percent, and its applicability was prolonged by 
another year (i.e. 2023) (National Council of the 
Slovak Republic, 2023).

Slovak reaction to the voluntary reduction 
in natural gas

Unlike oil, Russian natural gas has not been sanc-
tioned yet, nor has there been discussion on this in the 
EU, despite calls for one from several stakeholders 
(Mišík & Nosko, 2023). The discussion around natu-
ral gas during the summer of 2022 focused on ensur-
ing the EU could survive the coming winter if Russia 
were to stop supplying Europe. The very low levels of 
stored natural gas across the EU at the beginning of 
2022 pointed to potential difficulties with natural gas 
supplies in the upcoming winter. The Commission, 
therefore, proposed a voluntary 15 percent reduc-
tion in natural gas consumption from August 2022 
to March 2023 in comparison with the 5-year aver-
age for 2017–2022 as part of its Save Gas for a Safe 
Winter Plan (European Commission, 2022b). Mem-
ber states agreed on this overall goal; nevertheless, 
a series of complex negotiations resulted in compro-
mises and derogations (Council of the EU, 2022). The 
Czech presidency of the Council of the EU praised 
the outcome as a means of ensuring that each mem-
ber state contributes its fair share to the EU-wide goal 
(Mathis et al., 2022).

Slovakia was one of the countries that managed to 
negotiate derogations and was allowed to use more 
natural gas during the winter of 2022/2023 than it had 
in the reference period (Jenčová, 2022a). Although 
the measure was voluntary, it indicated member 
states’ ability to save gas vis-à-vis the energy crisis 
and their preparedness to support other member states 
that would need emergency supplies. Indeed, the data 
for August 2022 to January 2023 show that the EU 
managed to save more gas (19 percent) than proposed 
under the mechanism (15 percent). However, the abil-
ity of individual member countries to save gas varied 
substantially, with Finland reducing its consumption 
by more than 50 percent and most member coun-
tries saving more than the proposed 15 percent. Con-
versely, gas consumption rose in two countries: Malta 
and Slovakia—in the latter by almost 5 percent (Euro-
stat, 2023b). This number was challenged by the Slo-
vak Ministry of Economy, which argued that, due to 
incorrect methodology, Eurostat significantly under-
estimated the decrease in Slovak consumption (Min-
istry of Economy of the Slovak Republic, 2023a). 
During the whole period (August 2022–March 2023), 
the EU’s gas consumption dropped by 17.7 percent, 
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with Finland keeping its leading position thanks to a 
55.7 percent consumption decrease and Malta as the 
only country which increased its consumption (by 
12.7 percent). Slovak consumption decreased by 1.0 
percent (Eurostat, 2023c).

Slovakia continued to import Russian natural gas, 
although the exact figures were not known at the time 
of writing. According to the largest Slovak gas com-
pany, with more than 60 percent of the market, Rus-
sian gas represented approximately 60 percent of its 
gas demand at the beginning of 2023. The company 
has no plans to change its strategy as it has a long-
term contract with Gazprom until 2034 (Funtíková 
& Grečko, 2023). Gas infrastructure is to play a cru-
cial role in the coming period with plans to increase 
domestic extraction and infrastructure capacity 
(underground gas storages, removing bottlenecks) as 
well as to integrate hydrogen into the transmission 
network (Ministry of Economy of the Slovak Repub-
lic, 2023b).

Although Slovakia spent more than a decade diver-
sifying its natural gas supply infrastructure following 
the 2009 gas crisis, no major changes were made in 
terms of the diversification of energy suppliers, as 
Russia remained the main trade partner. The first Slo-
vak efforts to diversify sources appeared only after 
the Russian invasion of Ukraine; however, the coun-
try has not delivered on the promises made by the 
Ministry of Economy to substitute two-thirds of Rus-
sian gas for other sources (Ministry of Economy of 
the Slovak Republic, 2022a). Moreover, Slovakia has 
been an important transit country, as the Brotherhood 
pipeline that crosses Slovak territory remains the only 
direct transit route for Russian gas into Europe fol-
lowing the cessation of supplies via the Yamal and 
Nord Stream I pipelines. However, transit volumes 
have dropped substantially: in 2019, 69 bcm of nat-
ural gas was transited via Slovakia, but in 2022, the 
figure was only 26 bcm (Marko, 2023).

Energy efficiency

After the fall of Communism, Slovakia was able to 
decouple its economic growth from energy consump-
tion. Nonetheless, energy efficiency has remained 
relatively stable over time in all economic sectors 
(Eurostat, 2023d). Thermal insulation of residential 
buildings is Slovakia’s energy efficiency flagship. The 

most important programmes supporting the renova-
tion of multi-apartment buildings fall within the juris-
diction of the Ministry of Transport (previously the 
Ministry of Transport and Construction) and include 
the Housing Development Program (providing subsi-
dies) and the State Housing Development Fund (pro-
viding loans) (Ministry of Transport, 2020a). These 
programmes have been in place since the 1990s and 
resulted in approximately 70 percent of renovated 
multi-apartment buildings, which are going to play a 
key role in the renovation in the coming years (Min-
istry of Economy of the Slovak Republic, 2023b). 
Several support schemes have reduced the energy 
consumption of buildings by one-third over the 
last 20  years (Slovak Innovation & Energy Agency, 
2020).

Despite the relatively good numbers, the renova-
tion has not been complex. Indeed, the Commission 
in its 2022 country report emphasised that Slovakia 
should ʻfocus on deep and green renovationsʼ includ-
ing increased use of renewables in buildings (Euro-
pean Commission, 2022a, b, c). Individual heating 
has been a particular problem resulting into poor 
air quality, which has been among the worst in the 
EU (European Environment Agency, 2023) due to 
improper heating using old and inefficient furnaces 
and improper use of wood. Moreover, only half of 
family houses have so far been renovated without any 
systematic support. That is why a substantial share of 
the funding for Slovakia’s Recovery and Resilience 
Plan—about €528 million—will go on upgrading 
up to 30,000 older family houses by 2026. However, 
there are many obstacles, including slow administra-
tion procedures, although the Ministry of Environ-
ment has been considering simplifying these (Fran-
tová, 2023).

The situation regarding public buildings is even 
more of a problem. According to the Supreme 
Audit Office, public building renovations carried 
out between 2014 and 2021 were unsystematic, and 
the fragmented funding and inaccurate data collec-
tion may have affected the reliability and quality of 
the data reported. There is no national monitoring 
database, and Slovakia has not succeeded in reduc-
ing energy consumption in public buildings (Supreme 
Audit Office of the Slovak Republic, 2022). There-
fore, in 2022, the government launched several cam-
paigns on energy efficiency measures for public 
buildings to attempt to achieve energy savings of 15 
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percent (Government Office of the Slovak Repub-
lic, 2022; Ministry of Environment of the Slovak 
Republic, 2022). Despite the requirement for monthly 
reports, there is a lack of data monitoring and track-
ing of these savings. The Ministry of Economy and 
the Slovak Innovation and Energy Agency initiated 
their own energy-saving campaigns, thus also gaining 
media attention, with energy analysts offering advice 
on reducing energy expenses in both households and 
offices (SAIA, 2022). In fact, a survey showed that 
only half of households are willing to save energy by 
using energy-efficient appliances or alternative energy 
sources (TASR, 2023a); moreover, there are signifi-
cant differences in energy-saving efforts stemming 
from political party preferences (Hrivňák, 2022).

Since 2022, the debates have been focused on 
energy prices rather than energy savings. This dis-
cussion was driven by proposals for a windfall tax on 
nuclear electricity production, resulting in a Memo-
randum of Understanding signed by the Minister of 
Finance and the Minister of Economy, as well as the 
shareholders of Slovenské elektrárne (operator of Slo-
vak nuclear power plants (NPP)) in February 2022. 
The ministers agreed to stabilise household electric-
ity prices at €61.21 per MWh (excluding VAT) until 
2024 (Ministry of Finance, 2022). The government 
made decisions in the ʻgeneral economic interestʼ 
to align the legislative framework with the Memo-
randum, which was also approved by the European 
Commission (Ministry of Economy of the Slovak 
Republic, 2022b). By the end of 2022, the Slovak 
government established a compensation mecha-
nism for higher energy bills, prioritising households, 
municipalities, and businesses. Compensations cover 
80 percent of eligible costs, calculated as the differ-
ence between the purchase price and a €199/MWh 
ceiling for electricity and €99/MWh for natural 
gas (Ministry of Economy of the Slovak Republic, 
2023c).

On the other hand, Slovakia exceeded the EU 
recommendations regarding the nearly zero-energy 
building (nZEB) standards when implemented the 
Energy Performance of Buildings Directive. nZEB 
has become a standard practice in Slovakia, applica-
ble since 2018 for all newly constructed public build-
ings and from 2021 for primarily residential buildings 
(Attia et al., 2022). When it comes to the implementa-
tion of the Energy Efficiency Directive, Slovak build-
ings should achieve a 40 percent reduction in energy 

consumption by 2050 compared to 2020 leading to 
emissions decrease by 79 percent compared to 2020 
and 87 percent compared to 1990. Achieving this 
goal requires a substantial shift from partial renova-
tions to widespread deep renovations; Slovak govern-
ment therefore aims for a 40 percent share of deep 
renovations in overall building renovations by 2050, 
which will be further supported by funding schemes 
(Ministry of Transport, 2020b).

Although energy efficiency is one of the main 
pillars of the EU climate and energy policy, Slovak 
efforts do not reflect this, especially when it comes 
to public buildings. ‘Energy efficiency first’ was not 
at the forefront of Slovak discussions on the conse-
quences of the Russian invasion on the energy sector 
where the emphasis was on financial compensation 
for end consumers. Moreover, Slovakia lacks specific 
goals and policies in its long-term strategy for build-
ing renovations. Support schemes are not systemic or 
cost-effective, and those adopted by the Slovak gov-
ernment by the mid-2023 did very little to encourage 
energy saving. Moreover, the government’s decision 
to compensate the energy process distorts the market 
and fails to encourage energy-saving efforts.

Low‑carbon energy sources

For some member states, both renewable energy 
sources and nuclear energy are key to achieving 
energy security and climate goals. Slovakia is a strong 
supporter of nuclear energy, seeing it as guarantee-
ing energy security and favouring it over renewable 
energy sources (Kratochvíl & Mišík, 2020). However, 
its position on renewables is lukewarm at best. Slo-
vakia had difficulty meeting its 2020 goal until the 
methodology for calculating the share of biomass was 
changed, causing a sharp increase in the proportion 
of renewables in the energy supply (Mišík, 2021). 
Similarly, its National Energy and Climate Plan con-
tained only a modest 2030 renewables goal that was 
revised upwards following the Commission’s review 
of the plan; nonetheless, at 19.2 percent, it was still 
well below the percentage (24 percent) recommended 
by the Commission (European Commission, 2020; 
Slovak Ministry of Economy, 2019). Even the 2023 
update of the National Energy and Climate Plan did 
not reach the recommended share of renewables, nor 
did it reflect the higher share of renewables within the 
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REPowerEU strategy aiming for 42.5 percent. The 
updated Plan proposes a 23 percent share of renewa-
bles by 2030.

There has been a lack of systematic support for the 
deployment of renewables in Slovakia. In the case of 
solar energy, the main barrier was known as the ʻstop 
statusʼ: distribution companies practically refused to 
connect new installations arguing that the national 
grid does not have sufficient capacity. Although this 
barrier was removed in 2021 after the Slovak–Hun-
gary cross-border interconnection was completed 
(Ministry of Economy of the Slovak Republic, 2021), 
other regulatory and administrative barriers still per-
sist, particularly in the form of new grid capacity 
limits imposed by Slovakiaʼs electricity transmission 
system operator (Slovak Association of Photovoltaic 
Industry and RES, 2023). In the case of wind energy 
(Slovakia currently has only two functioning wind 
turbines), the main obstacle is the process of envi-
ronmental impact assessment, negative public per-
ceptions surrounding wind energy projects, and the 
absence of comprehensive land-use planning on the 
part of municipalities (Slovak Association of Photo-
voltaic Industry and RES, 2023).

There are also several barriers that need to be 
overcome to build local sources and energy com-
munities, including the absence of sufficient battery 
storage capacity, the complicatedness of adminis-
trative procedures, and access to financing for low-
income households (Jenčová, 2022b). However, the 
emergence of intelligent battery storage in the energy 
market is supported by the Ministry of Economy’s 
initiative, aiming to achieve up to 68 MW of storage 
capacity by 2026 (Jenčová, 2022c). Moreover, the 
successful certification of the first stand-alone battery 
storage unit that can also be utilised to balance the 
network by providing ancillary services was accom-
plished in 2022 (Energie-portal.sk, 2022).

Although there were no plans for a new nuclear 
power plant following the Russian invasion of 
Ukraine, two new units are being completed after 
more than a decade of delays (originally planned for 
2011, Unit 3 of Mochovce NPP has been commis-
sioned in 2023, while Unit 4, which was originally 
to be commenced in 2012, is reaching completion), 
and another unit is being developed on the site of the 
existing Jaslovské Bohunice NPP (SITA, 2023). Slo-
vakia is one of the signatories of the 2023 declaration 
of countries to triple nuclear capacity by 2050 and 

also is a member of the pro-nuclear group within the 
EU. However, Slovakia’s nuclear sector is closely tied 
to Russia’s nuclear industry as it relies on Russian 
technology, as do many reactors in Central and East-
ern Europe (Szulecki & Overland, 2023). Reliance 
on Russian nuclear fuel is the most visible aspect. 
Moreover, Slovak nuclear units are of the VVER-440 
type and Russia’s TVEL has a (near) monopoly on 
the nuclear fuel for this type of reactors (Pan, 2023), 
since Westinghouse, the main alternative supplier of 
this type of fuel, currently does not have the capac-
ity to increase production to cover all reactors of this 
kind in the EU.

There have been efforts to diversify nuclear fuel 
supplies for Russian-type reactors and these have 
been partially successful but apply mostly to VVER-
1000 reactors (Vlček, 2016). Slovakia therefore con-
tinued importing Russian nuclear fuel in 2022. Five 
shipments of nuclear fuel were flown in that year. 
There are no sanctions on the Russian nuclear indus-
try, and nuclear fuel shipments are exempted from 
the sanctions on the Russian aviation sector (JAVYS, 
2023). The shipments were made under a contract 
signed in 2018 for the period 2022–2026 following 
an international tender, where the US fuel producer 
Westinghouse was the only competitor to TVEL. The 
latter won on price. There has been discussion on the 
diversification of nuclear fuel supplies to Slovakia, 
and concrete steps have been undertaken to find an 
alternative supplier of nuclear fuel (for example, the 
operator of Slovak NPPs joined a project focused on 
developing alternative fuels (APIS, 2023)).

Coal phase‑out

Following the Russian invasion of Ukraine, EU mem-
ber countries have adopted different approaches to 
enhancing energy security and reducing reliance on 
external energy suppliers, including revising posi-
tions on domestic coal. For example, Germany 
added an extra 10 GW of installed coal capacity to 
its energy mix (IEA, 2022), and several other mem-
ber countries including the Czech Republic and the 
Netherlands began re-assessing their energy policy 
in favour of coal (Kuzemko et  al., 2022). The Slo-
vak coal phase-out deadline of 2023 was not changed 
even though energy security had been used as 
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grounds for generous subsidies for domestic coal pro-
ducers (Mišík & Prachárová, 2023).

In 2004, Act No. 656/2004 Coll. on the Energy 
Sector introduced the concept of ‘general economic 
interest’, enabling the Ministry of Economy to ask 
electricity producers to prioritise domestic brown 
coal and to enable preferential access to the electric-
ity for the distribution system operator. The govern-
ment issued several decisions specifying the amount 
of electricity that could be generated this way for 
given periods. The last one was adopted in 2015 and 
was for an annual volume of 1350 GWh (Ministy of 
Economy, 2015). This electricity subsidy amounted 
to approximately €100 million annually (Ministry of 
Environment, 2017) and is applied to the electricity 
company. But as it had to generate a certain amount 
of electricity from domestic brown coal, in reality, the 
subsidy went to Slovak coal mines. The poor qual-
ity of the domestic brown coal meant they could not 
compete on the international market, as admitted in 
a government report from 2011 (Government of the 
Slovak Republic, 2012). Consequently, by 2016, there 
was only one coal mine left in Slovakia, and almost 
all the coal it produced went to a near-by coal-fired 
power plant. In 2018, it was decided that domestic 
brown coal subsidies would terminate in 2023 (Reu-
ters, 2018).

While energy security issues were often cited 
as the reason for supporting local brown-coal-fired 
electricity generation, social issues associated with 
the coal mines were another factor. However, nei-
ther argument was used to reconsider the coal phase-
out, even when natural gas and electricity gas prices 
started to exert pressure on industry and households, 
and questions began to emerge over natural gas avail-
ability in the spring of 2022. The issue of re-assessing 
the coal phase-out at the end of 2023 did not enter 
the mainstream public discourse, and there was just 
a handful of separate discussions in which both the 
government and the coal mining company sup-
ported the existing phase-out deadline. For example, 
the Minister of Environment argued that temporary 
operation of the coal-fired plant made no sense given 
climate concerns over the poor quality of domestic 
brown coal (Rádio Slovensko, 2022). Similarly, the 
coal mines claimed they were unable to continue 
mining without government subsidies (Funtíková & 
Kováč, 2022). Energy security concerns had been 
behind many of the Slovak government’s previous 

energy policy decisions (Mišík, 2019) but were not 
raised as a reason for re-assessing the role of brown 
coal in Slovakia’s electricity mix following the Rus-
sian invasion of Ukraine.

Preliminary explanation

Existing scholarship offers two perspectives on the 
discussion about policy change vs policy persistence. 
When it comes to the former, the concept of critical 
juncture claims that a crisis can serve as a catalyst for 
policy development, which, in the case of the EU, can 
lead to the deepening of integration. Crises can help 
the Commission persuade sceptical member coun-
tries that integration is the answer to the challenges 
at hand (Hogan, 2019). This has been argued in con-
nection to many EU policies (Verdun, 2015), includ-
ing climate and energy policy (Maltby, 2013; Wolff 
& Ladi, 2020). On the other hand, explanations of 
policy persistence within the EU (and also broader) 
are in line with the path dependency argumentation: 
a path is taken and the future development of a policy 
will reflect this path, i.e. it will not deviate from it sig-
nificantly. The carbon lock-in concept that is linked 
to such a line of argumentation claims that energy 
systems are difficult to change because carbon-based 
energy sources (i.e. fossil fuels) are embedded in the 
existing energy system and therefore lock out alter-
natives, especially renewable energy sources (Bessi 
et al., 2021; Unruh, 2000). This is why energy tran-
sition is slow and why fossil fuels dominate energy 
mixes although their negative consequences for the 
climate and therefore humankind are clear.

This paper claims that the lock-in concept can 
explain the persistence of Slovak energy policy vis-
à-vis the ongoing energy crisis. However, this is not 
a carbon ‘type’ of lock-in, even though carbon energy 
sources are also locked in. At the heart of the Slovak 
lock-in lays nuclear energy, which is why we have 
termed this ‘nuclear lock-in’. By prioritising nuclear 
energy over other types of energy sources (especially 
renewables, but also others), Slovak energy policy is 
locking out some alternative energy sources and lim-
iting the utilisation of others. This mostly concerns 
electricity generation, but the situation spills over into 
other areas of the energy system as well, since they 
are mutually interconnected.
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While intermittent renewables are challenging to 
combine with the high share of base-load nuclear and 
are therefore locked out directly, the position of other 
energy sources is stable because they complement 
nuclear energy. For example, natural gas is an energy 
source very suitable for secondary and tertiary regu-
lation and therefore fits well into a profile dominated 
by nuclear generation. In an electricity system domi-
nated by nuclear energy—in 2022, Slovakia produced 
more than 69 percent of its electricity from nuclear 
(OKTE, 2022), even though Mochovce Unit 3 was at 
that time still not at its full capacity—there is very lit-
tle room for other sources. This limited room is filled 
by those sources that support nuclear energy via regu-
lation functions. Renewable energy sources that are 
unable to provide regulation in the same way that fos-
sil fuels do (Al-Shetwi et al., 2020) and in some cases 
require backup generation or more complex systems, 
including storage or smart solutions (Kalair et  al., 
2021), are not always the best fit for such a system.

Nuclear power plants are currently being built to 
last several decades (their current life expectancy 
is 60  years, but 80  years are being discussed (Kri-
vanek, 2020)) and therefore have the potential to 
impact energy policy in a long-term perspective. At 
the same time, energy policy needs to reflect this fact 
and therefore a reaction to an immediate issue (like a 
crisis) has to take into account the long-term nature 
of nuclear energy. Therefore, even external shocks 
do not have to present a strong enough incentive to 
change a policy whose crucial element will exert its 
impact in the decades to come. Nuclear lock-in thus 
has an impact on energy transition and the employ-
ment of renewable energy sources (we acknowledge 
the fact that many consider nuclear to be part of the 
transition towards a carbon–neutral economy).

Moreover, in contrast to a carbon lock-in, which 
has an impact on energy transition but not the nature 
of the energy system, a nuclear lock-in also impacts 
the overall architecture of the energy system and dis-
tribution of electricity. Nuclear sources are huge by 
nature (even small modular reactors have the capac-
ity of hundreds of MWs) and therefore require a com-
plex distribution system that allows electricity to be 
delivered from NPPs to the end consumers. However, 
energy transition towards renewables assumes the 
development of an alternative model of energy pro-
duction and consumption with much smaller units and 
an island model of electricity distribution. A nuclear 

lock-in can negatively influence the development of 
such alternative electricity distribution regimes as 
they would have to function parallel to the main trans-
mission and distribution systems that require NPPs.

Conclusion and policy implications

The Russian invasion of Ukraine revealed the vul-
nerability of the European Union’s energy sector and 
its dependence on Russian energy sources. Member 
states were hesitant to introduce energy sanctions 
against Russia, despite the invasion being largely 
funded out of energy profits. At the same time, it was 
understood that the EU energy sector had to change 
and that a new perspective on energy security was 
required. While the Commission and several member 
states highlighted the need to increase the share of 
renewable energy sources and reduce overall energy 
consumption through energy savings and energy effi-
ciency measures, other members decided to rely on 
their existing domestic sources—especially coal—
despite the negative consequences for climate pol-
icy. However, not all member states’ energy sectors 
underwent significant changes in 2022.

Although the high dependency on Russian energy 
sources has been discussed since the gas crisis of 
2009 (Kratochvíl & Mišík, 2020), the crisis following 
the Russian invasion of Ukraine did not significantly 
alter Slovakiaʼs energy policy. The country’s energy 
sector remained almost unchanged despite develop-
ments within the EU and beyond. Although we do not 
yet have all the data for 2022, the existing information 
points to surprising continuity in Slovak energy pol-
icy following the Russian invasion. No major changes 
were made to energy policy on natural gas, oil, coal, 
nuclear, or renewables, thanks to the exceptions and 
derogations from common EU positions (oil and nat-
ural gas), unproblematic source replacement (coal), 
long-term support for an energy source (nuclear), or 
the lukewarm approach towards other sources, espe-
cially renewables. However, according to the REPow-
erEU proposal, renewables are supposed to be at the 
heart of the EU’s efforts to reduce its dependency 
on Russian energy supplies (European Commission, 
2022c). The Commission even criticised Slovakia 
for not doing enough to increase its share of renewa-
bles (Hudec, 2023). Indeed, the share of renewables 
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increased very slightly—to 17.5 percent in 2022 from 
17.42 in 2021 (Eurostat, 2024).

Slovakia has never been very proactive when it 
comes to energy efficiency and has found it difficult 
to implement even measures already adopted as part 
of the post-pandemic economic recovery. Our pre-
liminary explanation of this situation points towards 
the existence of a path dependency within Slovak 
energy policy, which may account for its persistence. 
We argue that the high share of nuclear energy in 
the Slovak energy mix (currently being increased 
with the commencement of Mochovce Unit 3 and, in 
a few years, Mochovce 4 as well) caused a ‘nuclear 
lock-in’ that locked out alternative sources, especially 
renewables.

This brings us to several important policy impli-
cations. First, the Slovak energy sector is rather 
inflexible and hard to change. Although some of 
the aspects of the long-term evolution of the Slo-
vak energy sector have reduced reliance on Russian 
fossil fuels—especially the completion of Unit 3 at 
Mochovce NPP—new dependencies have emerged 
as a result (on Russian nuclear fuels). However, 
there were no major changes to oil and natural gas 
imports from Russia in 2022. The rigidity of Slovak 
energy policy explains—at least partly—the diffi-
culty of introducing more renewable energy sources 
into the Slovak energy mix.

Second, the EU has the potential to drive the change 
in Slovakiaʼs energy sector, as experienced especially 
within the diversification of energy infrastructure fol-
lowing the 2009 gas crisis (Prontera & Plenta, 2020). 
During the past decade, several infrastructural projects 
have been completed thanks to EU support that ena-
bled Slovakia to build interconnections with its neigh-
bours and gain access to alternative gas supply routes, 
which proved crucial during the previous year. This 
indicates that the EU and its financial support played 
a decisive role after the previous crisis—indeed, no 
new major infrastructure has been built without the EU 
funds. Therefore, we can expect Slovak energy policy 
to change after this energy crisis, especially if there is 
EU funding for the post-crisis recovery. Third, the Rus-
sian invasion of Ukraine highlights the need to decou-
ple from Russian energy sources and fossil fuels more 
generally. The country’s focus on nuclear as a low-
carbon nuclear source may bring results in the mid- to 
long-term, but even this energy source presents a series 
of financial, technical, and other challenges. Therefore, 

Slovakia needs to accelerate the deployment of renewa-
bles or initiate effective energy efficiency measures to 
reduce overall energy consumption.

Fourth, electrification holds the potential to reduce 
energy demand and increase the deployment of 
renewables, while is expected to have a significant 
impact, particularly on the industry and transport sec-
tors (Ministry of Economy of the Slovak Republic, 
2023b). In transport, Slovakia anticipates a notable 
growth in the adoption of battery electric vehicles—
from 1.7 percent in 2022 to an anticipated 10 percent 
by 2025 (Ministry of Economy, 2022). This shift 
presents several opportunities for innovative energy 
companies entering the market, as evidenced by the 
emergence of companies building battery storages 
and introducing innovations such as the aggregation 
of flexibility.

Our research has several limitations that are con-
nected to possible future avenues of research. The main 
one is connected to the fact that we do not have all the 
data for the studied period since they have not yet been 
published by the authorities. Future research should 
therefore look into official statistics once they will be 
made available. Similarly, an overview such as this one 
does not purport to go into fine details as its main goal 
is to present more general observations in the wake of 
a major event (i.e. the Russian invasion of Ukraine). A 
deeper look into particular issues, for example, energy 
efficiency measures and their impact on Slovak energy 
policy (and energy security) could produce further 
information. Moreover, our theoretical examination is 
limited by the previous two points and although it can 
shed light on the overall development of Slovak energy 
policy since February 2022, future analyses should be 
based on a more complex research design.
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