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ABSTRACT

The Eastern enlargements of the EU increased the bloc’s dependency on
Russian gas and contributed to a more cautious attitude towards these
supplies. This paper assesses the Russian gas dependency of the 11
Central and East European new member states according to the ambition
and execution of their national energy strategies and compares it to the
gas dependency shifts in the old member states. Two composite indica-
tors of gas dependency - one for supply and one for demand - based on
nine individual indicators were used for this evaluation, calculated for
2004, 2019, and 2022. We find that the new member states mostly
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reduced gas dependency through supply-side measures, while old mem-
ber states increased dependency through some combination of worsen-
ing supply- or demand-side situations until Russia’s 2022 invasion of
Ukraine. The behaviour of member states was influenced by different
perceptions of vulnerability and a varying sense of threat in the pre-war
period. The old member states did not perceive their Russian gas depen-
dency as a significant risk, whereas the new member states viewed this as
a high-risk factor. New gas infrastructure capacity has contributed to
diversification from Russia, but reducing gas demand did not receive
much attention before the invasion.

1. Introduction

Energy policy and security of gas supply have been key issues in the European Union since Russia’s
2022 invasion of Ukraine and the ensuing energy crisis, but they have been a priority with varying
intensity since the first Eastern enlargement in 2004. When 11 former socialist Central and East
European (CEE) countries, all highly dependent on Russian gas, joined the EU in three rounds (2004,
2007, and 2013"), the energy acquis became an obligatory part of their legal systems. Concurrently,
the new member states (NMSs)? have had the opportunity to exert influence on the shaping of
developments in energy policy, energy security, and — inextricably linked to these — climate policy
priorities.

The Second Gas Directive of 2003 was to be implemented right after the 2004 accession. The EU
energy law focused on its liberalisation agenda, which aimed to strengthen the availability and
affordability dimensions of security of supply through competition. The NMSs struggled with the
restructuring of their vertically integrated gas sectors and faced financial hardship. Their approach to
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privatisation was cautious since the gas industry was considered a strategic asset and avoiding
Russian control was a common priority. Meanwhile, the Russian strategy targeted ownership in the
downstream and transmission assets of the gas sector (Boussena and Locatelli 2013).

Despite the undoubted success of the liberalisation agenda in integrating European gas markets
and reducing price differentials within the bloc, the common denominator for NMS energy policy
was the awareness that Russian gas dependency posed a serious risk, and they lobbied for
a common EU security of gas supply framework (Misik 2016). The 13-day cut-off in gas deliveries
across Ukraine in 2009 and the geopolitical turn of the 2010s — primarily Russia’s annexation of
Crimea, its involvement in the war in Eastern Ukraine, the impositions of sweeping EU sanctions on
Russia (and vice versa), and thus a significant cooling in relations between Russia and the West
(Haukkala 2015) - convinced the EU to adopt a European energy security strategy (European
Commission 2014) and important pieces of legislation addressing the security of supply issue,
most prominently the Trans-European Networks for Energy (TEN-E) Regulation of 2013 (European
Commission 2013). Since 2014, there have been common EU security of supply objectives to increase
the resilience of the gas systems and diversify gas supplies, as well as a general agreement to
coordinate the external energy policy (European Commission 2014). Still, policy choices at the
national level vary widely, depending on the individual characteristics of the gas system. Member
states’ energy policy objectives are based on the principle of sovereignty, which allows each of them
to decide on its fuel mix and bilateral relations with external actors. This can lead to controversial
projects such as the Nord Stream 1 gas pipeline under the Baltic Sea, which, until 2022, brought
Russian gas to Germany without passing through Belarus or Ukraine (Aalto and Dicle 2014), and Nord
Stream 2, which was completed in 2021, but has not been put into operation.

In the 2010s, the share of Russian gas in EU gas consumption increased as EU gas production fell
and only few competitive alternatives emerged. Russia’s share in the EU28 gas consumption
increased from 25% in 2004 to 35% in 2019. In 2019, the EU’s gas imports from Russia accounted
for around 150 billion cubic metres (bcm) of the EU’s 401 bcm of gas consumption (Eurostat 2024a,
2024b). Russia was positioned as the primary source of imports for an increasingly import-dependent
EU,? with the European Union representing Russia’s most important natural gas buyer.

From 2019 onwards, the European Commission’s agenda was dominated by the sustainability
dimension of security of supply, with a strong emphasis on domestically produced renewable
energy. Decarbonisation and climate-neutrality ambitions, leading to uncertain future demand for
natural gas, posed a threat to the position of gas suppliers. Russia has been planning for decades but
has failed to invest adequately in pipelines linking Russian gas fields to the Chinese market and in gas
liquefaction terminals to ship the gas as liquefied natural gas (LNG). Prior to 2022, much of Russia’s
pipeline investment had been directed towards the EU market, with the objective of establishing
alternative routes to those that run through Ukraine. Yet, the revision of the TEN-E legislation to
adopt a green agenda excluded any financial support for natural gas projects designed to enhance
security of gas supply. In a decarbonised future, the greater emphasis on renewables is expected to
increase the resilience of the fossil-poor EU against its external suppliers (European Commission
2024a).

Since 2019, two unexpected crises - first, the COVID-19 and then, the Russian invasion of
Ukraine - have hit the EU gas markets. In the 2022/2023 heating season, the risk preparedness of
the EU and its member states was tested in the largest real-life energy security stress test. However,
Russia’s national gas champion, Gazprom started withholding supplies as early as 2021 (Takacsné
Toth, Kotek, and Selei 2021). By June 2024, Russia’s 2022 invasion of Ukraine had led to 14 packages
of EU sanctions against Russia, none of which prohibited imports of Russian natural gas (Council
2024). In contrast, Russia used its gas weapon when it cut supplies to countries that condemned
Russian aggression and supported Ukraine’s defensive efforts, resulting in a drop in Russian pipeline
gas exports to some 65 bcm in 2022 and around 27 bcm in 2023.* The supply shortage led to
unprecedentedly high European wholesale gas prices in 2022 and consequently to demand falling
by around 15%, mainly in the industrial sector, due to temporary shutdowns and household gas
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conservation and switching (McWilliams, Sgaravatti, and Zachmann 2024). The most adverse out-
come did not materialise, as there was no necessity for any curtailments. Conversely, the fall in
Russian exports to the EU did not immediately hit Gazprom and the Russian federal budget, as the
record-high gas prices in 2022 compensated for the lower quantities, but the impact was already
evident in 2023 as prices reverted to their previous levels (Yermakov 2024).

This article forms part of a special issue that is dedicated to the 20th anniversary of the EU
accession of 10 new member states in 2004. As part of this volume, this article focuses on the natural
gas market integration of the NMSs, investigating how the accession impacted and shaped the
common EU policy and the national policy-forming of the newcomers. Specifically, this article aims to
assess the changing dependency on Russian gas in the new and old member states (OMSs) between
2004 and 2022. This investigation is based on three research questions: (i) how the NMSs perceived
their exposure to Russia as a risk at the time of their accession, (ii) how the NMSs prepared their
natural gas system for security of supply shocks compared to the OMSs, and (iii) to what extent the
NMSs achieved the desired level of gas security during the two decades of EU membership. These
research questions are captured in two hypotheses. Firstly, it is hypothesised that the period
following EU accession can be divided into two distinct eras in terms of measures to address
Russian gas dependency: the pre-war and war periods. It is postulated that there is a divergence
between the evolution of supply and demand dependency of new and old member states between
2004 and 2021. In the pre-war period, the OMSs were more reluctant to follow the EU’s strategic
documents, which advised member states to reduce Russian gas dependency (European
Commission 2014, 2015). However, the new direction since 2022 has been consistent with the
previous strategic trajectory of the NMSs. The second hypothesis relates more to country-level
strategies: it posits that countries with a higher share of natural gas in their fuel mix in 2004 planned
to invest in gas infrastructure and were reluctant to increase their gas consumption beyond a certain
level. Conversely, countries where gas played a minor role were less concerned about their gas
supply security.

We investigate these inquires through the application of the dependency framework to the EU
gas market. The actors identified and analysed are the EU as a bloc vis-a-vis Russia, and the individual
member states vis-a-vis Russia, but a direct trade relationship only exists between the latter actors.
The individual member states are the key actors in this context, as security-related decisions and
measures are implemented at the member state level. The asymmetric nature of the interdepen-
dence between Russia and the EU member states stemmed from the assessment that if Russian
supplies to the EU were halted, Russia could sustain itself for a considerable length of time without
such revenue streams and markets, but its EU consumers, particularly the NMSs, could face sig-
nificant challenges in the short term. Consequently, our analysis is centred on the natural gas
systems and the energy strategies of the NMSs, with a comparison being made to the OMSs of the
EU. This article does not undertake a comprehensive analysis of Russia’s gas export strategy, which
ultimately employed natural gas as an energy weapon against the EU in 2022-2023. Instead, it
reflects on Russia’s strategy based on the actual outcome of the real-world test.

The article employs an innovative methodology that draws upon both quantitative and qualita-
tive research techniques. As a quantitative analytical tool to assess the exposure of EU member states
to Russian natural gas, it proposes a novel indicator-based approach that focuses on one concrete
dimension of security of supply — physical availability. Specifically, it relies on composite indicators
that capture both the natural gas supply dependency (through supply-side indicators) and the role
of natural gas in the energy demand (through demand-side indicators). This particular grouping of
indicators is not seen in the literature, nor is there a precedent for such a long-term examination of
the phenomena under study, with the new and old member states treated separately. The qualitative
assessment includes the interpretation of the indicators based on the national energy strategy
documents available closest to 2004, regardless of the country’s accession date. Consequently, the
phenomena measured by indicators are linked to strategic plans, which are also quantified and then
visualised in conjunction with the indicators. The visualisation technique allows for tracking not only
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changes in dependencies but also policy shifts, most importantly to assess the implemented energy
policies from a detailed and dynamic perspective. Such an assessment is prompted not only by the
necessity of a comprehensive evaluation of the two decades of EU membership of CEE countries, but
also by the unprecedented adjustments in the EU gas market resulting from Russia’s 2022 invasion of
Ukraine.

The remainder of the article is structured as follows. Section 2 provides a succinct overview of the
literature on energy dependence, gas as a weapon, and security indicators. Section 3 describes the
research design and methods used for data collection and analysis. Section 4 presents the results of
the assessment. Section 5 discusses the supply- and demand-side measures taken by the NMSs and
the EU’s role in these developments. Conclusions are formulated in Section 6.

2. Literature review

Energy dependence is a natural phenomenon, as is the interdependence between consumers and
suppliers, which can manifest either symmetrically or asymmetrically. The perception of dependence
is crucial in assessing its nature, whether viewed as a mutually beneficial interdependence (positive
dependence) or as an unequal and threatening dependence (negative dependence). A low energy
dependence ratio, coupled with antagonistic relations with the exporter, may be perceived as
a serious threat to national security. Conversely, a higher ratio, alongside cordial relations with the
exporting country, may not be seen as threatening (Palonkorpi 2006). Dependence can be managed
in a number of ways. One radical approach involves achieving independence from energy imports,
i.e. complete self-sufficiency. However, this aim can promote suboptimal policy choices (Bazilian,
Sovacool, and Miller 2013). Another approach is a reduction in the use of the energy source in
question. One potential solution is to diversify import sources in order to reduce reliance on unstable
and unfriendly countries. This would ensure that no country could effectively manipulate markets
against national interests (Branko 2012). In the 2010s, the interdependence of natural gas trade
relations between the EU and Russia grew to such an extent that it could be perceived by either party
as an asymmetric interdependence that was not to its advantage (Judge, Maltby, and Sharples 2016).
The intensification of discussion on the geopoliticisation of energy and the securitisation of natural
gas (Wigell and Vihma 2016) can be attributed to the fact that the threat perception from security
and foreign policy spilled over into the sphere of energy policy (Casier 2016).

LaBelle (2023) posits that the global interdependency theory, rooted in the oil crisis, extended
into the European gas sector to promote interdependency between European countries and Russia.
However, within the European gas trade, energy as a weapon did not proliferate; instead,
a heightened level of dependency emerged between Russia and the EU member states. It was
only in 2022 that Russia weaponised the gas trade, prompting the EU to similarly weaponise its
energy market. The experience of the failure of gas interdependency led to a cautious approach to
future supply dependencies in the critical row materials that are creating strategic vulnerabilities for
the EU. To mitigate this risk, Righetti and Vasileios (2024) propose the necessity of bilateral trade
combined with an international multilateral forum and the importance of coordinated mapping and
monitoring of resources, markets, and technologies. This is deemed essential, even though the
optimal policy actions may vary based on each member state’s unique experience, preferences, and
resource potential. Consequently, the energy-related resource dependency represents
a phenomenon that must be addressed at the level of the member state, while coordination and
monitoring of the EU-level dependencies and certain EU-level policy formation may also be neces-
sary. This article contributes to the existing body of literature on dependence theory by applying
a novel indicator-based methodology as a case study on the gas supply dependency of the EU
member states and their resilience to the Russian gas weapon, which may lead to concrete policy
lessons for future supply dependencies in resource-scarce regions like the EU.

The gas weapon was considered to be used to influence either gas-related or non-gas bilateral
issues between Russia and the country in question. In the 2000s, proponents of this political
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argument frequently invoked Russian President Putin’s February 2003 address at the tenth anniver-
sary of the establishment of Gazprom, during which he asserted that Gazprom was a powerful
political and economic lever of influence over the rest of the world (Kupchinsky 2004). These scholars
often referenced Larsson (2006), who identified over 40 politically motivated oil and gas cut-offs in
the countries of the former Soviet Union between 1991 and 2004. However, Russian-backed under-
sea pipelines aimed at bypassing post-Soviet transit states, particularly Nord Stream, constituted the
primary source of conflict in the 2000s and 2010s due to suspected Russian geopolitical considera-
tions (Vatansever 2017).

In contrast, scholars who espoused the commercial argument posited that Gazprom’s commercial
interests trumped political considerations. Pirani (2012) argued that Russia’s activities on export
markets were primarily geared towards reinforcing Gazprom’s commercial position. Stern (2015) and
Yafimava (2015) claimed that Russia aimed to extract maximum revenue through discriminatory
monopoly practices rather than political concessions. Prior to 2022, Russia did not engage in a direct
‘gas war’ in the non-Baltic former Soviet Union, except for the incident with Estonia in 1993 - a one-
day, unsuccessful gas cut intended to change Estonia’s citizenship policies (Grigas 2012).
Nevertheless, between the summer of 2014 and March 2015, Gazprom deliberately failed to meet
the daily gas volumes requested by numerous European buyers. This was purportedly at the behest
of the Russian president with the commercial objective of curtailing reverse flow gas to Ukraine from
Europe and thus compelling Ukraine to purchase more Russian gas. It might also have been a means
of supporting falling European hub prices. In addition, the European Commission’s Directorate-
General for Competition corroborated the assertion that Gazprom was leveraging its dominant
market position by making gas supplies conditional on obtaining unrelated commitments regarding
gas transport infrastructure in Bulgaria and Poland (Stern 2015).

A nuanced understanding of security of supply and dependency necessitates a multidisciplinary
approach to assess the threat perceptions, physical energy relationships, and system specifics.
Indicator-based assessment is well suited to this purpose, with its main advantage being that it
can quantify changes of a certain country or region over time. Ang, Choong, and Ng (2015) reviewed
over 100 energy security indicators and found that there is no single definition or universal indicator
for energy security. Instead, definitions of energy security are contextual and dynamic in nature. The
authors note that weighting indicators and constructing composite indices can be arbitrary and raise
several data availability issues, but are nevertheless useful for cross-country comparisons and
tracking developments over time. Augutis et al. (2020) constructed a composite indicator to
demonstrate the evolution of energy security in the Baltic states between 2008 and 2016. They
found that during this period, the security of energy supply improved in the Baltics. Le Coq and
Paltseva (2009) compiled a composite indicator of energy supply risk for the EU for gas, oil, and coal.
They considered political, market concentration, and supply risks related to the distance from the
energy source based on 2006 Eurostat data and assigned the EU countries into three risk categories:
(1) high risk with high use of gas, low indigenous production, and typically no alternative to a single
supplier (Austria, Bulgaria, Czechia, Hungary, Latvia, Lithuania, Romania,® and Slovakia), (2) medium
risk with better diversified gas imports and/or less reliance on gas (Estonia, Finland, Germany, Greece,
Italy, Ireland, Poland, Portugal, Slovenia, and Spain), and (3) low risk with diversified supply portfolio
or low level of reliance on gas (Belgium, Denmark, France, the Netherlands, Sweden, and the UK). The
NMSs tended to be in the high and medium risk categories. Rodriguez-Fernandez, Carvajal, and Ruiz-
GOmez (2020) developed a composite index, WESI, to rank and compare the security of supply
development of EU member states between 2005 and 2010. The results indicated that the EU’s
overall energy security had slightly worsened over this time period, and that only a few member
states had been able to improve their positions based on WESI, despite the lessons learned from the
2006 and 2009 gas transit crises between Russia and Ukraine. The authors subsequently updated
their analysis to extend it to 2015, adopting a more gas market-focused approach (Rodriguez-
Ferndndez, Carvajal, and Ferndndez de Tejada 2022). System-level modelling applied by the
European Network of Transmission System Operators for Gas (ENTSOG) concluded that the CEE



6 (&) C.WEINERET AL.

countries cannot withstand a prolonged supply disruption of Russian gas,® even though they have
sufficient storage capacities as a percentage of annual gas consumption to provide flexibility to the
system.

Although individual country case studies offer detailed insights into the threat perceptions, policy
formation, and diverse range of measures employed by individual member states regarding energy
security and dependency (Jaaskeldinen et al. 2018; Pavlovi¢, Banovac, and Vistica 2018), they do not
facilitate a consistent comparison of countries’ behaviours across the analysed time period.
Conversely, energy security and dependency rankings at the EU level (J. De Jong et al. 2006; Le
Coq and Paltseva 2009; Rodriguez-Fernandez, Carvajal, and Ruiz-Gémez 2022, 2020) or globally
(Cohen, Joutz, and Loungani 2011; Ye et al. 2021; Ziemba 2022) are unable to fully account for the
significance of individual country decisions that underpin the aggregated data. Some studies
address specific European regions, such as the countries of the Three Seas Initiative (Tutak and
Brodny 2022), Central and Eastern Europe (Jonek-Kowalska 2022; Weiner 2016), the Baltics (Augutis
et al. 2020; Grigas 2012), or the Danube Region (Takécsné Toéth et al. 2022), and provide comparative
assessments of the individual countries and rankings of their energy security. However, the papers in
the above categories are based on data prior to the 2022 energy crisis, and many of them do not
focus on gas but consider other security aspects and provide aggregate measures pooling energy
types. Additionally, their regional coverage does not always encompass the entire EU28. Most
importantly, they do not allow for the assessment of implemented energy policies from a detailed
or dynamic perspective. Therefore, there is a paucity of studies comparing old and new member
states and their shift in security of gas supply and gas dependency indices in the context of the latest
energy crisis. This study aims to fill this gap by combining a qualitative assessment of EU-level policy
formation with national-level strategy analysis and a detailed country-level indicator analysis over
a longer time horizon. The basic idea of our analysis follows from an assessment of the Russian gas
phase-out potential of the so-called Danube Region. In doing so, Takdcsné Téth et al. (2022) applied
a supply- and demand-side composite indicator system to compare Russian gas dependency of the
members of this macro-region (encompassing selected new and old EU members and non-EU
states).

3. Methodology

To facilitate a comparison of country developments, we applied a three-step approach. Firstly, we
selected nine indicators — four from the demand and five from the supply side — to describe the
natural gas dependency of individual countries. For consistency reasons, the input data were
obtained from reliable, publicly available datasets: Eurostat, the Agency for the Cooperation of
Energy Regulators (ACER), the Council of European Energy Regulators (CEER), and ENTSOG
(Table 1). The demand-side indicators include: (1) the share of gas in the energy mix, (2) the share
of gas in the power and heat sector, (3) the share of gas in the industrial sector, and (4) the share of
gas in the residential and services (building) sector. The supply-side indicators contain: (1) the share
of Russian gas in total gas use, (2) gas production capacity as a percentage of total gas use, (3)
pipeline entry capacities as a percentage of total gas use, (4) the share of LNG regasification capacity
as a percentage of total gas use, and (5) the share of withdrawal capacity of storage as a percentage
of total gas use. In accordance with the categorisation developed by Ang, Choong, and Ng (2015),
our composite index encompasses three principal topics: energy availability, infrastructure, and
energy efficiency. We calculate the indicators for 2004, 2019, and 2022. 2004 marks the EU’s first
Eastern enlargement, while 2019 represents the last full year before two major crisis events: the
COVID-19 pandemic and Russia’s war in Ukraine, the latter of which profoundly altered the energy
strategies of the NMSs and the EU as a whole. The 2022 data are the most recent available at the time
of writing this article, and they already reflect these changes.

Secondly, we construct two composite indicators: one for the supply dependency and one
for the demand dependency. A scoring system is employed to evaluate whether the
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Table 1. Definitions of indicators and thresholds for indicator-based assessment.

o ()

Indicators (2 points) (0 points) (2 points) (3 points)

Demand-side indicators

Role of gas in energy Under 10% 10-30% Over 30%
(Eurostat 2024b)?

Role of gas in power & heat Under 10% 10-40% Over 40%
(Eurostat 2024b)°

Role of gas in industry Under 10% 10-25% Over 25%
(Eurostat 2024b)¢

Role of gas in buildings Under 15% 15-25% Over 25%

(Eurostat 2024b)¢
Supply-side indicators

Role of Russian gas in total gas Under 25% 25-50% Over 50%
(ACER 2021)f

Production/supply (Eurostat 2024b)? Over 50% 15-50% Under 15%

Pipeline capacity/peak consumption Over 110% 80-110% Under 80%
(ENTSOG 2011, 2019, 2024)"

LNG capacity/peak consumption Landlocked Over 50% 20-50% Under 20%
(ENTSOG 2011, 2019, 2024)'

Storage capacity/peak consumption Over 40% 10-40% Under 10%

(ENTSOG 2011, 2019, 2024)

“Total natural gas supply/total energy supply. PNatural gas consumption in electricity and heat generation/total energy
consumption in electricity and heat generation. “Total natural gas demand in industry/total energy demand in industry.
“Total natural gas demand in buildings/total energy demand in buildings. Consumption in buildings = final consumption
energy use in commercial and public services + final consumption energy use in households. *Total number of household gas
consumers/total number of households. ‘The share of Russian gas was recalculated in each country based on the gas import
supply mix of the neighbouring exporting countries. 9Primary production of natural gas/total natural gas supply. PDaily pipeline
capacity/daily peak gas demand. For 2004, January 2011 data were used. 'LNG daily send out capacity/daily peak gas demand.
For 2004, January 2011 data were used. 'Daily withdrawal capacity/daily peak gas demand. For 2004, January 2011 data were
used.

calculated indicator of step one is in the range that can be considered ‘safe’ from a security
of supply perspective, is in a ‘dangerous’ range, where exposure to Russian gas is certainly
too high, or is ‘in between’, where other factors also can shape the final judgement. The
thresholds are defined using expert judgement based on general principles. For example, we
interpret the share of Russian gas in the total gas supply as a market concentration indicator.
Below 25% can be considered ‘safe’, but a share over 50% is exposed to ‘dangerously high’
market power. For the other demand- and supply-side indicators, relative positions compared
to the EU average were used to define the thresholds, summarised in Table 1. Returning to
the scoring system, we assign 3 points for ‘dangerous’ indicators, 2 for ‘in between’, and 0
for ‘safe’. Landlocked countries with no chance to build an LNG terminal on their territory
receive 2 points for the LNG indicator. As a final step, points for the demand- and supply-
side composite indicators are aggregated and equally weighted. As such, the indicators cover
the different aspects of dependencies and are all equally important. The higher the score, the
more dependent the country on the natural gas supply from Russia. The values of the two
composite indicators enable a graphical representation of country-level supply- and demand-
side dependencies. Dangerous, medium-risk, and safe zones are illustrated in Figure 1.

In the third step, the results are compared to member state goals described in their strategic
documents around the time of the 2004 EU enlargement.” We were interested to find if the strategies
address any of the supply- or demand-side indicators and if they formulate measures to address
them. The scoring is similar to the system used for the indicators: measures that explicitly target the
reduction of Russian gas dependency are worth 0 points; if there are measures that directly increase
the dependency, then 3 points are given; and when no measure is proposed, or stagnation is
envisaged, we assign the score 2. After these points are aggregated, they are used to visualise the
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Figure 1. Different risk zones in the assessment of composite indicators.

target point of the strategy along the same coordinate as the indicators. This sets the envisaged
‘target’ dependency of each country according to their energy strategies dating from around the
time of the 2004 accession.?

4, Results
4.1. Results of the indicator-based quantitative assessment

Comparing the gas dependency indicators for 2004 reveals that the share of gas in the energy mix
was higher in the OMSs (with an average of 24.8%) than in the NMSs (22.2%).° The share of Russian
gas in the total gas use, however, was only 18.8% in the OMSs but 59.3% in the NMSs. Some NMSs -
the three Baltic states, Slovakia, and Bulgaria - were 100% dependent on Russian gas. The share of
gas use in the industrial segment was similar in the new and old member states but somewhat
higher in OMS electricity production and the heating of buildings. In terms of pipeline capacity, the
NMSs seem to have been better equipped, but this is misleading because of the large transit
pipelines coming from Russia and crossing their territories. There are two completely isolated
markets that were supplied by a single pipeline in 2004: one OMS, Finland, and one NMS, Croatia.
In terms of domestic gas production, the OMSs were in a much better position, covering 49.6% of
their own consumption. For the NMSs, this only covers 31.2%. The NMSs are much better supplied
with storage facilities, reaching 53.6% of daily peak gas need, compared to only 27.8% for the OMSs.
In 2004, there were no LNG terminals in the NMSs, while the UK, Portugal, France, Greece, and
Belgium already had terminal capacity for 18.6% of the daily peak gas demand.

When comparing the visual representation of the 2004 composite indicators for the new and old
member states (Figure 2), a negative correlation is observed between gas supply and demand
dependency. Supply-dependent countries kept their gas demand dependency low to compensate
for their high security of supply exposure. In 2004, the OMSs had two outliers, Sweden and Italy.
Sweden kept the use of gas in the fuel mix very low, and therefore did not depend on any country for
security of supply. Italy opted for a high share of gas in all consumer sectors despite its heavy
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Figure 2. lllustration of gas dependency with composite indicators for new (left) and old (right) member states for 2004. Country
codes: New member states: BG — Bulgaria, CZ — Czechia, EE - Estonia, HR - Croatia, HU — Hungary, LT - Lithuania, LV - Latvia, PL -
Poland, RO - Romania, SK - Slovakia, and SI - Slovenia. Old member states: AT — Austria, BE — Belgium, DE — Germany, DK -
Denmark, ES - Spain, Fl - Finland, FR — France, GR — Greece, IE - Ireland, IT - Italy, LU — Luxembourg, NL — Netherlands, PT -
Portugal, SE — Sweden, and UK - United Kingdom.

dependence on supply. Based on the composite indicators, we can distinguish groups of countries
with similar exposures. Finland'® and Greece are both on the geographical periphery of the EU,
isolated from the integrated EU gas system; therefore, keeping gas demand dependency low.
Northwest European gas producing countries developed larger domestic gas markets, and their
neighbours - Ireland, Belgium, and Austria — grew alongside. The Southwest European group,
comprising France, Spain, and Portugal, is somewhere in the middle, with gas demand and supply
dependency kept at a more cautious level than countries with substantial own production capacities.

Among the NMSs, the group of Estonia, Bulgaria, Latvia, and Slovenia is most gas supply
dependent, while the rest are more gas demand dependent. The outlier is Poland (and to some
extent Czechia), which did not develop a gas market and kept gas dependency lower than other
countries (Weiner 2021). Most new and old member states were dangerously demand dependent in
2004, with a supply dependency composite indicator in the mid-range. Dangerous gas supply
dependency is coupled with safe gas demand dependency in the OMSs, while NMSs are very
much exposed to supply dependency and shift their demand dependency into the mid-range. The
indicators confirm that the 2004 situation called for measures to mitigate the dependency risks for
both groups but especially the NMSs. Our assessment of the security risk in 2004 aligns closely with
the conclusions of Le Coq and Paltseva (2009).

The change in the composite supply and demand indicators for new and old member states is
shown in Figures 3 and 4. Additionally, Figure 5 depicts the evolution of indicators for each member
state from 2004 through 2019 to 2022, with the NMSs indicating the targets set out in the strategic
documents. The downward and leftward shifts of the points between the selected years signal an
improvement in the supply and demand dependency for individual member states. Conversely, the
shift of points upwards and to the right is indicative of member states moving towards larger supply
and demand dependency.

Figure 3 illustrates a clear tendency for points to move predominantly downwards from
2004 to 2022, suggesting that most NMSs - Bulgaria, Croatia, Czechia, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, and Slovenia — implemented supply-side measures. Three
countries managed to reduce their demand dependency: Estonia largely eliminated gas from
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Figure 3. lllustration of changing Russian gas dependency in new member states from 2004 to 2019 and 2022, based on the
composite indicators. For the country codes, see Figure S1.
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Figure 4. lllustration of changing Russian gas dependency in old member states from 2004 to 2019 and 2022, based on the
composite indicators. For the country codes, see Figure S1.

its energy mix, while Latvia, Romania, and Slovakia decreased the share of gas in their
energy mix. Poland’s demand dependency increased slightly for decarbonisation purposes,
while its supply dependency dropped slightly, preserving its position among the safest NMSs.
With the exception of Poland, all NMSs consumed less gas in 2019 than in 2004 (Eurostat
2024c). A review of the situation in 2022 reveals that the NMSs were able to respond
promptly to the challenge posed by Russia’s energy weapon. With the exception of
Hungary, Slovakia, and Slovenia, all NMSs moved out of the dangerous and risky zones,
with the majority of them, including Croatia, Czechia, Estonia, Latvia, Poland, and Romania,
entering the very low-risk zone.

Figure 4 shows that from 2004 to 2019, most points moved either up, indicating
a worsening supply dependency (Austria, France, Italy, Luxembourg, and the Netherlands),
or to the right, referring to an increasing demand dependency (Denmark, Greece, Italy, and
the UK). Italy appears to be the only OMS where both the gas supply and demand
dependency increased between 2004 and 2019. At the other extreme is Finland, where
both supply- and demand-side measures were introduced, allowing the country to largely
phase out gas from its energy mix by 2022. Sweden’s position remained unchanged until
2022. In response to the 2022 crisis, the OMSs have shifted towards the safe and medium-
risk categories. None of them remain dangerously supply dependent, but six of them are still
dangerously demand dependent.

The results of the indicator-based assessment suggest that while NMSs were breaking free from
Russian gas dependency from 2004, OMSs were moving in the opposite direction towards dangerous
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Figure 5. lllustration of changing Russian gas dependency in the EU member states with composite dependency indicator
pathways from 2004 to 2019 and 2022, alongside targets set in energy strategies of the new member states, country by country.
For the country codes, see Figure S1.

gas dependency during the pre-war period as domestic gas reserves began declining. Moreover, the
2022 energy crisis provided a stronger impetus for reducing dependence on Russian gas than the
policies pursued from 2004 to 2019.

4.2. Results of the indicator-based qualitative document analysis

This section determines the extent to which the developments in NMSs were driven by strategic
planning. The national energy strategies that emerged at the time of the 2004 EU accession date
exhibit considerable variation in terms of quality, content, detail, and structure, but still offer valuable
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insights into how these countries perceived strategic risks at the time and outlining the key issues
and objectives that were to be addressed in the short, medium, and long term. The results, however,
depend largely on when the strategy was published: in 2000 for Slovakia; 2002 for Bulgaria, Croatia,
and Lithuania; 2004 for Czechia, Estonia, and Slovenia; 2005 for Poland; 2007 for Romania; and 2008
for Hungary and Latvia.

Around the 2004 EU accession date, most energy strategies outlined a promising outlook for
natural gas with an increasing role in the energy supply mix. This growth was envisaged in the
power and heat sectors, while industrial gas consumption was rarely mentioned. Some strategies
explicitly highlighted the high risk of Russian gas dependency and set thresholds on the gas
consumption in certain sectors. The popularity of gas was due to its lower environmental impact
compared to coal (e.g. in Poland), oil shale (in Estonia), or liquid fossil fuels (e.g. in Slovenia),
flexibility/dispatchability (with its fast start-up and load-changing capabilities), higher efficiency
(especially that of the combined heat and power, which enjoyed popularity), and the available
gas transmission system. However, reservations were also expressed, with some explicitly high-
lighted the risk of Russian gas dependency and setting gas consumption caps in certain sectors.
The Latvian energy strategy stated that the use of gas for electricity generation had reached
a point where the supply structure was at risk. The future role of gas in the household heating
sector was either not addressed (as in the cases of Czechia, Latvia, Poland, and Romania) or
predicted to grow.

Not surprisingly, none of the adopted NMS energy strategies anticipated an increasing share of
Russian gas. The three Baltic states, Romania, and Slovakia highlighted the risk associated with high
dependency on a single gas supplier but did not single out Russian shipments. In the Estonian,
Lithuanian, Hungarian, and Polish cases, Russian-backed pipeline projects appeared alongside non-
Russian diversification projects. The Slovenian energy strategy also referred to the possibility of
a new Russian gas transport corridor to Italy through Hungary and Slovenia. NMSs either planned to
expand own storage capacity (Hungary, Poland, Romania, and Slovakia); were considering doing so
in their own country (Croatia, Latvia, and Lithuania) or by participating in a project in another country
(Estonia in Latvia); set some kind of obligation (Czechia and Slovenia); or stressed the need for leasing
capacity in neighbouring countries (Lithuania in Latvia and Slovenia in unspecified countries). The
energy strategies of coastal Estonia, Bulgaria, Croatia, Lithuania, and Slovenia did not specifically
mention LNG. Latvia did not rule out the introduction of LNG; Poland emphasised the need for LNG
or compressed natural gas (CNG); and Romania was considering a feasibility study for an LNG
terminal. Among the landlocked countries, Czechia and Slovakia made no mention of LNG imports,
while the Adriatic LNG terminal project in Croatia was one of the three international gas infrastruc-
ture projects under consideration for Hungary. At the time, NMSs were more focused on storage for
improving security of supply — only Bulgaria did not address gas storage. Of the gas producing NMSs,
only Croatia did not emphasise the need or goal to take measures to counteract the declining trend
in gas production. The other countries (Bulgaria, Hungary, Poland, and Romania) intended to either
maintain or even increase production through exploration and production activities.

Generally, NMS strategies recognised the importance of reducing gas supply dependency on
Russia while pointing to the social and environmental benefits of increasing gas consumption. These
conflicting interests are mapped in Table 2. Except for Croatia, NMSs are in the dangerous demand
dependency area with moderate to low supply dependency. At the time, Croatia did not consider
supply dependency risk, given that it possessed substantial own production and limited gas heating
in the household segment. Hungary was aiming for less dependency in both supply and demand.
Romania and Latvia planned to have very limited supply dependency and preferred to keep gas
demand in a medium range.

Compared to the envisioned strategic goals from around 2004, the 2022 NMS supply and demand
dependency composite indicators depict a different path, shown in Figure 5. The ambitious plans for
demand growth barely materialised in several NMSs (Bulgaria, Croatia, Lithuania, and Slovenia), while
the supply dependency improved. Estonia undertook the largest transformation, almost entirely
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Table 2. Categorisation of data in energy strategies of new member states.
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Selection of energy strategies is based on the date of adoption closest to the 2004 Eastern
enlargement.

phasing out gas from its energy mix, which was far apart from its stated goal and signalling a drastic
shift in energy policy. Hungarian and Romanian plans to substantially reduce gas demand depen-
dency failed, but their situation was improved through supply infrastructure development. Czech
and Slovak strategies were contradictory and lacking in detail, making them difficult to interpret, but
their positions did not change much over the period.

5. Discussion

Around the time of the 2004 EU enlargement, NMSs were heavily dependent on Russian gas
deliveries due to the inherited infrastructure and the contractual regimes. The OMSs had a more
robust gas supply mix with substantial domestic production in the Netherlands and the UK, the
availability of piped gas sources from Norway and Algeria, and access to the global LNG market via
regasification terminals. The NMSs were reducing their asymmetrical exposure to Russia already
before their EU accession. NMSs preferred natural gas over more polluting fossil fuels and planned to
apply supply-side measures to offset adverse energy security effects. According to Cameron et al.
(2006), although the gas molecules remained Russian, the contractual relationships changed,11
lowering the share of Russian gas in gas imports from 87% in 1999 to 79% in 2004. After EU
accession, the share of Russian gas in energy consumption continued to decline in most NMSs. On
the other hand, the OMSs started to increase their Russian gas imports following the accession of the
NMSs.

After the 2009 gas disruption, when Russian deliveries via Ukraine were halted due to price
disputes between the two countries, NMSs had a persuasive argument for demanding an EU-wide
strategic response. The EU, in turn, developed a security of supply framework with modified and new
legislations. It allocated EU funds to infrastructure projects,'? and the institutional guidance played
an important role in market creation. Between 2014-2020, the Connecting Europe Facility provided
€1.5 billion of support for natural gas pipeline projects to improve the interconnectivity of the NMSs
(CINEA 2022). The binding N-1 infrastructure standard from the 2010 Security of Gas Supply
Regulation was instrumental.'® This Regulation also required permanent physical bi-directional
capacity on all cross-border interconnections between EU member states. At the same time,
Russian undersea pipelines had to conform to EU legislation.’® Another key EU measure, introduced
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in the 2017 Security of Gas Supply Regulation, is the solidarity mechanism, which codifies joint EU
member states actions during times of crisis. The final examples pertain to Russian gas supply
contracts. The antitrust case against Gazprom led to a binding obligation in 2018 to enable the
free flow of gas at competitive prices in NMSs. Furthermore, the 2017 Security of Gas Supply
Regulation required contract notification and assessment. Looking at the EU-level measures within
the broader context of dependency, we contend that the EU-level gas market cooperation,
enhanced interconnectivity, and a well-functioning EU internal gas market with significant buyer
power have yielded tangible outcomes. These measures balanced the asymmetrical power relation-
ship between Central and East European buyers and the Russian seller through the enforcement of
a hub-based price indexation, thereby closing the price gap between the old and new member
states by around 2017 (European Commission 2018).

Our analysis revealed that NMSs successfully decreased their supply dependency without increas-
ing their demand dependency over the course of the study period. This was partly attributable to the
industrial restructuring of the CEE economies, but partly to the shift in the European policy agenda,
which established an overarching long-term decarbonisation goal for the entire bloc to achieve. In
the mid-2010s, as evidenced by the 2015 Paris Agreement and the EU’s 2016 Clean Energy Package,
the EU - driven by OMSs - began to place an increasing emphasis on carbon neutrality, focusing on
renewables and electrification over natural gas. Renewables have experienced a rapid upswing, and
the previous merits of coal-to-gas switching have been debated (Szabé 2020). Europe’s new green
growth strategy, the European Green Deal, was unveiled by the European Commission in
December 2019. The European Council’s adoption of a 2050 carbon-neutrality target in
December 2019 was followed by a more ambitious interim target for reducing greenhouse gas
emissions (at least 55% by 2030 compared to 1990 levels) in December 2020. The European
Commission’s 2020 findings indicated that a reduction of gas consumption of more than 25% by
2030 compared to 2015 is necessary to achieve the revised climate targets (European Commission
2024a). Published in December 2021, the European Commission’s Fourth Gas Package, the Hydrogen
and Gas Market Decarbonisation Package, revised the 2009 Gas Directive and Gas Regulation, and
proposed rules for the replacement of fossil gas with renewable and low-carbon gases, like hydro-
gen, and addressing methane emissions. Although the European Commission’s Complementary
Climate Delegated Act of February 2022 labelled specific gas and nuclear activities under certain
conditions as environmentally sustainable, it will make the implementation of new natural gas
projects increasingly difficult (European Commission 2024a). The above indicates that the shift in
the European energy policy agenda towards decarbonisation has directly impacted the implementa-
tion of the security of supply measures of the NMSs. Specifically, infrastructure measures (supply
side) have become less supported, while switching away from gas (demand side) has become
a target.

Parallel to these policy developments, the EU-Russia energy relationship was deteriorating, with
less cooperation and communication (Haukkala 2015; Westphal, Bros, and Mitrova 2017). In 2021,
Russia unilaterally started to decrease deliveries to the EU, precipitating the energy crisis in Europe.
The aim was undoubtedly to exert pressure on the EU and Germany to permit the commissioning of
the controversial Nord Stream 2 undersea pipeline between Russia and Germany (M. De Jong, Van de
Graaf, and Haesebrouck 2022). The February 2022 Russian aggression against Ukraine and the EU’s
subsequent strategic and political actions have resulted in a complete change in gas supply flows to
the EU, testing the resilience of the single gas market. The EU took both supply- and demand-side
measures to mitigate the looming energy crisis (European Commission 2024b).'> Previously
unplanned new gas infrastructure was constructed to prevent supply disruptions for industry and
households.'® These combined measures succeeded in neutralising the Russian gas weapon,
although Europe had to endure extremely high prices in 2022, with an estimated €646 billion
spent subsidising EU consumer energy bills (ACER-CEER 2023).

From a Russian perspective, the energy weapon was partially successful, although less so than
was anticipated. Given the high share of Russian gas in the European supply mix, it was expected
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that (i) European gas demand could not be met without Russian gas, (ii) prices would soar and
market convergence on European exchanges would disappear, (iii) the Russian budget would be
positively affected, as lower sales at much higher prices would increase revenues, and (iv) Russia
could divert some of its gas exports to other markets via LNG or pipeline sales (Kotek et al. 2023). The
faster-than-expected adjustment in demand, the flexible installation of additional LNG capacity, the
rapid response of US swing producers, and the milder winters in 2022/2023 and 2023/2024 resulted
in Europe’s supply/demand balance being 20% lower than before the war (ACER-CEER 2023,
McWilliams, Sgaravatti, and Zachmann 2024). Europe was able to attract huge volumes of LNG to
previously underutilised import terminals, partly due to the extreme price reactions. Indeed, prices
rose to unprecedented levels, and Russian gas sales revenues in 2022 surpassed all historical records
(Yermakov 2024). Nevertheless, the energy weapon proved to be a one-off tool. As Russian gas
became increasingly scarce in the EU’s gas imports, with its share falling from 45% in 2021 to 15% in
2023 (European Commission 2024b), the potential for market manipulation diminished. Focusing on
availability and affordability, EU-level policy making has enhanced gas supply security. The EU’s
infrastructure setup proved sufficient to facilitate a sudden redirection of gas flows in 2022. However,
the weakest point was Germany, the EU’s largest gas market. On its northern shores, three additional
LNG terminals were built in record time. One key lesson learned was that Germany'’s reliance on
affordable Russian gas, coupled with the steadfast belief of its leading politicians in the theory of
mutually beneficial and positive interdependency, formed the foundation for support for Nord
Stream 2, which ultimately became the most controversial project undermining the common
European security strategy (Takacsné Toth, Kotek, and Selei 2020).

The war has accelerated the unity of the EU member states to coordinate energy policies driven
by geopolitical considerations. This is with the aim of reducing the share of Russian gas in the energy
mix. However, it remains the case that individual member states are at liberty to follow a different
path according to their national interests. Differences in energy relations with Russia still persist:
some member states have phased out Russian gas from their energy mix, such as Croatia, Czechia,
Germany, and Poland, while others have decided not to do so and have maintained ongoing long-
term supply contracts, in particular Austria, Hungary, and Slovakia. A new phenomenon is that
growing volumes of Russian LNG are entering the European system via West European terminals,
underlining that national economic interests can override geopolitical considerations (McWilliams,
Sgaravatti, and Zachmann 2024). In June 2024, the EU, in its 14th package, adopted sanctions on
Russia’s LNG sector by banning reloading of Russian LNG in EU territory for trans-shipment to third
countries but did not prohibit Russian LNG exports to the EU (Reuters 2024a).

Although natural gas is anticipated to remain a significant contributor to the EU’s energy portfolio
for many years to come, the outlook for the future role of Russian gas appears unfavourable. The
Russian-Ukrainian gas transit contract is set to expire at the end of 2024, with Ukraine having
indicated that it does not intend to extend it (Reuters 2024b). This could result in a further reduction
in Russian gas exports to the EU. Even in the event of a peace agreement between Russia and
Ukraine, and despite Russian efforts to return to the EU’s gas market with competitive pricing, the
probability of success for Russian gas is quite low, given the lost trust in Russia as a reliable supplier
and the securitisation of gas supply.

6. Conclusion

This study has mapped the changes in gas dependency of EU members between 2004 and 2022. It
has also examined the extent to which these patterns align with previous strategic plans for the
NMSs. In response to the research questions posed, firstly, the document analysis revealed that in
most NMSs there was a clear awareness of the risk of Russian gas dependency. The Baltic states were
the most explicit about their concerns. Countries with less developed gas markets were observed to
be more relaxed about Russian gas. Secondly, four out of nine NMSs moved away from the
dangerous level of dependency by 2019, while conversely, the number of OMSs in the dangerous
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zone increased from eight to nine. A more concerning trend was the worsening of most OMSs’
dependency position in the pre-war period, particularly in terms of supply dependency. Despite the
increasing number of sanctions against Russia since 2014, Russian gas had continued to gain weight
in their energy mix. Thirdly, in comparison to their initial plans for gas usage as outlined in their early
strategies, NMSs have predominantly implemented supply diversification, primarily through infra-
structure investments. However, they have not achieved their goal of using gas as a transition fuel in
the decarbonisation process. A more expeditious phase-out of coal would have resulted in a different
pattern of gas consumption and the role of gas and Russian imports in the NMSs in 2019. Despite
efforts to diversify gas import sources, it would have been challenging to reduce Russian gas supplies
in the context of higher gas demand if the decision to import had been based on affordability and
competitiveness, given the competitive price of Russian gas. Nevertheless, Russia’s invasion of
Ukraine in February 2022 has served to remind governments in Central and Eastern Europe that
the focus should be on reducing gas consumption.

The results of the research confirm the assumption of the first hypothesis: the new and old
member states have followed different paths. The outbreak of war in Ukraine in 2022 brought about
a 180-degree turnaround for the OMSs. Whereas previously, demand and/or supply dependency had
increased in most OMSs, in 2022 they were able to quickly turn to other gas sources and move out of
dangerous supply dependency. In some OMSs, by 2022, gas demand had already been minimised
partly due to security of supply but also to climate policy considerations. In contrast, for NMSs, there
has been no such abrupt change in the pre-war indicators. The improvement in gas dependency that
was observed until 2019 has continued, although to a lesser extent.

The indicator-based quantitative assessment of all member states indicates that the second
hypothesis is not supported, as the behaviour of member states does not appear to differ according
to the share of gas in the energy mix in the base year. Contrary to our hypothesis, we have identified
a tendency towards diversification among all the NMSs, regardless of whether they had a minor gas
role in 2004. Even the large gas-consuming OMSs did not perceive the necessity to reduce their
supply or demand dependency until the outbreak of the war. There are a few exceptions to this
general rule - Belgium and Finland among the OMSs. Our analysis suggests that the behaviour of
member states was more influenced by different perceptions of vulnerability and a varying sense of
threat in the pre-war period. The key distinction is that the OMSs did not perceive their Russian gas
dependency as a significant risk, whereas the NMSs viewed this as a high-risk factor.

The war forced a rapid change of supplier and thus the implementation of the planned diversi-
fication. This was not a consequence of the EU’s or the member states’ own decision but rather
because Russia used the energy weapon by cutting its gas supplies. This led to enormously high gas
prices, which triggered a demand response from all consumer segments. The EU’s pre-war infra-
structure investment policy - augmented by additional German investment during the crisis -
proved to be sufficient to withstand the Russian supply shock, while the majority of the Russian
gas pipeline investments became stranded assets. If the logic of dependency had driven the
decisions on Russian pipeline investments, it would have been more logical to develop a Russian
LNG fleet that could access global LNG markets, rather than investing in parallel pipeline systems to
serve the same EU market. In this respect, we can also speak of the failure of the Russian dependency
strategy.

The energy crisis that emerged in the wake of Russia’s invasion of Ukraine has temporarily
diverted attention from sustainability. The gas supply dependency has been addressed, and it is
now necessary to shift the policy focus to the reduction of gas demand through energy efficiency
and substitution with renewables (European Commission 2024b). However, the renewable industry’s
reliance on critical raw materials may give rise to the emergence of new dependencies. To avoid
these, the gas case study presented here provides critical lessons. Firstly, it demonstrates that
individual member states will perceive this threat differently and will set up their diversification
strategy based on a wide variety of measures. These uncoordinated measures might result in some
inefficiencies and overinvestment into underutilised infrastructure under normal conditions but will
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pay off the investment in security of supply terms. Secondly, it can be argued that the formation of
a unified EU-level strategy, the communication of the perceived threat, and the demonstration of
solidarity among EU member states can signal the strength of the bloc to suppliers, provided that the
attractiveness of the EU internal energy market remains. Thirdly, it can be proposed that EU financial
support and intervention efforts should be focused on cross-border infrastructure investment and
the mitigation of possible negative effects of one country’s measures on the others’ positions. The
new European Commission, to be established in 2024, should be responsible for monitoring energy
security as comprehensively as possible and for setting minimum standards to ensure that no
member state is overly dependent on any single energy source or supplier.

This article introduces an innovative methodology for visually tracking changes in the gas
dependency of countries and their relation to previous plans and targets. While this paper focuses
on the gas dependency of EU member states and the documentary analysis covers their national
energy strategies, the analytical framework could be useful for monitoring other developments and
changes in the future.

Regarding the limitations of the research, the indicators included in the framework are geared
towards security of supply, but some aspects cannot be taken into account due to a lack of data. One
such important factor is the fuel-switching potential of households (i.e. the existence of secondary
heating systems). In the future, the burning of biomass (firewood and waste wood) in Central and
Eastern Europe and various electric heating systems and heat pumps in Western Europe may
represent a larger number of potential temporary or permanent switching. Nevertheless, the
methodology employed is robust, as the omission of an indicator from the analysis has not altered
the relative positioning of countries or the conclusions drawn from the assessment.

In future deployments, it will be important to ascertain the relationship between more recent
strategies and post-February 2022 developments. Such an analysis could be based on the National
Energy and Climate Plans currently under review, the final versions of which are due to be submitted
by EU member states to the European Commission by June 2024. If justified by the research
question, other dimensions of security of supply, such as indicators measuring affordability and
sustainability, could also be included.

Notes

1. Czechia, Estonia, Hungary, Latvia, Lithuania, Slovakia, Slovenia, and Poland (along with the non-CEE Malta and
Cyprus) joined the EU in 2004, followed by Bulgaria and Romania in 2007 and Croatia in 2013.

2. In this article, the term ‘'new member states’ refers to the 11 CEE countries who joined the EU.

In 2019, the EU imported 80% of its gas consumption, up from 50% in 2004.

4. In 2023, some 17 bcm of Russian gas arrived by ship as LNG, mainly to West European ports (France, Spain, and
the Netherlands), while pipeline gas supplies included 13 bcm to Austria and Slovakia via Ukraine, and around 13
bem via Turkey.

5. We concur with the categorisation, but contend that Romania is erroneously situated within the high-risk
category. Its high indigenous production rate warrants a placement within the low-risk category.

6. For example, the ENTSOG's 2014/2015 Winter Outlook identified South East Europe as the most exposed to
a Russian supply disruption. Earlier ENTSOG outlooks had mainly focused on daily peak demand scenarios
(ENTSOG 2014).

7. The list of energy policy documents of the NMSs utilised in the assessment is provided in the Supplemental
online material (Appendix SA). In order to read the strategies that are not available in English, we used DeepL
and Google Translate.

8. The categorisation of energy strategy measures in terms of Russian dependency is inserted in the Supplemental
online material (Appendix SB).

9. Tables summarising the indicator-based assessment of gas dependence for each new and old member state are
available as Supplemental online material (Appendices SC, SD, and SE).

10. For more on Finnish gas dependency and risk perception, see Jadskeldinen et al. (2018).

11. Through privatisation, West European energy companies entered the CEE markets, and gas incumbents of the
NMSs signed contracts with these West European parent companies for the delivery of gas. The gas was Russian;
only the contractual partner changed.
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12. See the 2013 and 2022 Trans-European Networks for Energy (TEN-E) Regulations and the 2013 and 2021
Connecting Europe Facility (CEF) Regulations.

13. The 2017 Security of Gas Supply Regulation introduced the so-called regional N-1 indicator that resembles more
on assessing a supply disruption from a main supplier (i.e. Russia).

14. See the 2009 Gas Directive and its 2019 amendment.

15. These measures included a gas storage filling target, a voluntary gas consumption reduction target, joint
purchases of gas, a gas solidarity mechanism, and a market correction mechanism (gas price cap).

16. The OMSs rapidly turned to investing in LNG import terminals.
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