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The European Union (EU) is the global leader in low-carbon energy transitions and at the same 
time strongly depends on energy imports from Russia. With RXVVLD¶V�LQYDVLRQ�RI�8NUDLQH�LQ�
February 2022, the EU faced an unprecedented challenge of simultaneously tackling energy 
security and climate emergency. This thesis examines whether and how the current crisis affects 
WKH�VSHHG�DQG�GLUHFWLRQ�RI�WKH�(8¶V�HQHUJ\�WUDQVLWLRQ� It analyses official documents, statistical 
data, and media publications to show that in the short-term (1-2 years) WKH� (8¶V� energy 
transitions are not likely to be accelerated. The longer-term (5-10 years) goals to significantly 
expand renewables and low-carbon fuels and to reduce energy demand aim to somewhat 
accelerate the transition as compared to the pre-crisis plans, but the feasibility of achieving 
these goals is so far unclear. On the other hand, the envisioned extension of natural gas 
infrastructure and the unavoidable turn to coal in power generation will likely lock in fossil fuel 
use. More generally, the thesis argues that while energy security crises can motivate ambitious 
energy policies, not all of them aim to accelerate low-carbon transitions and some may even 
backpedal decarbonisation. Furthermore, the implementation of most ambitious 
decarbonisation targets is likely constrained by factors other than pure policy motivation. This 
thesis contributes to the scholarly debate on feasible speeds and drivers of transitions and 
provides a basis for future research on the medium- and long-term effects of the 2022 energy 
and security crisis. 
 
 
 
 
 
 
 
 
 
 
 
Keywords: energy transition, energy security, energy policy, EU energy dependency, 
deployment of renewables, decarbonisation, natural gas, fossil fuel lock-in 
 
 
 
  

C
E

U
eT

D
C

ol
le

ct
io

n



 v 

ACKNOWLEDGEMENTS 

First, I would like to express my gratitude to my supervisor, Aleh Cherp, for his guidance, 
advice, and time that he took to discuss and structure my thoughts as well as for his support in 
the turbulent time when the work on this thesis took place. 

Then, I would like to thank Michael LaBelle, Ruben Mnatsakanian, Zoltán Illés, Anke 
Schaffartzik, Marta Vetier, Alexios Antypas, and Brandon Anthony for their inspiring courses, 
Viktoria Penz and Krisztina Szabados for wonderful trips they organized for us, and my 
classmates for interesting discussions about energy. 

Next, I am endlessly thankful to my family and friends ± both in Russia and in Austria ± who 
unconditionally supported me, encouraged me, and were always here for me. 

Finally, I would also like to extend my gratitude to Aleksandra Novikova and Marina 
Olshanskaya whose hard work and optimism motivated me during my writing. 

  

C
E

U
eT

D
C

ol
le

ct
io

n



 vi 

TABLE OF CONTENTS 

LIST OF FIGURES ...........................................................................................................................................VIII 

LIST OF TABLES ................................................................................................................................................ IX 

LIST OF ABBREVIATIONS ............................................................................................................................... X 

1 INTRODUCTION ......................................................................................................................................... 1 

1.1 BACKGROUND ........................................................................................................................................ 1 
1.2 RESEARCH QUESTIONS ........................................................................................................................... 2 
1.3 RESEARCH AIMS AND OBJECTIVES .......................................................................................................... 3 
1.4 THESIS STRUCTURE ................................................................................................................................ 4 

2 LITERATURE REVIEW............................................................................................................................. 6 

2.1 WHAT IS ENERGY TRANSITION?.............................................................................................................. 6 
2.1.1 Definition .......................................................................................................................................... 6 
2.1.2 Lessons from historical energy transitions ....................................................................................... 8 
2.1.3 Climate change and energy transition............................................................................................ 10 

2.2 SPEED OF TRANSITION DEBATE............................................................................................................. 14 
2.2.1 The speed of transition is determined by technological and economic factors .............................. 14 
2.2.2 Transition can be accelerated by deliberate policies ..................................................................... 16 

2.3 ENERGY CONTEXT AND ENERGY TRANSITIONS IN THE EU ................................................................... 19 
2.4 SUMMARY OF LITERATURE REVIEW ..................................................................................................... 19 

3 THEORY AND METHODS ...................................................................................................................... 21 

3.1 THEORY................................................................................................................................................ 21 
3.1.1 Three perspectives on national energy transitions ......................................................................... 21 
3.1.2 $�µVRYHUHLJQW\�SHUVSHFWLYH¶�RQ�HQHUJ\�VHFXULW\ .............................................................................. 22 
3.1.3 Combined effects............................................................................................................................. 23 

3.2 METHODS ............................................................................................................................................. 23 
3.2.1 Review of the EU dependency on energy imports .......................................................................... 25 
3.2.2 Review of the 2009 and 2014 energy security crises ...................................................................... 26 
3.2.3 Review of the recent EU energy transition policies ....................................................................... 26 
3.2.4 ,GHQWLILFDWLRQ�RI�WKH�(8�0HPEHU�6WDWHV¶�HQHUJ\�VWUDWHJLHV�PLWLJDWLQJ�WKH�FULVLV��$QDO\VLV�RI�WKH�

PHGLD�FRYHUDJH�RI�WKH�(8¶V�UHVSRQVHV�WR�WKH�FULVLV...................................................................................... 27 
Introductory notes on media sources .......................................................................................................................... 27 
Data selection, collection, and classification .............................................................................................................. 28 
Analysis of the general trends in media ..................................................................................................................... 31 

3.3 LIMITATIONS ........................................................................................................................................ 35 

 

C
E

U
eT

D
C

ol
le

ct
io

n



 vii 

4 RESULTS .................................................................................................................................................... 37 

4.1 DEPENDENCY OF THE EU ON ENERGY IMPORTS ................................................................................... 37 
4.2 PAST ENERGY SECURITY CRISES (2009 AND 2014) ............................................................................... 42 
4.3 RECENT EU ENERGY TRANSITION POLICIES ......................................................................................... 46 

4.3.1 (XURSHDQ�*UHHQ�'HDO�DQG�WKH�µ)LW�IRU���¶�SDFNDJH ...................................................................... 46 
4.3.2 REPowerEU Plan ........................................................................................................................... 49 

4.4 EU ENERGY STRATEGIES EMERGED IN RESPONSE TO THE CRISIS .......................................................... 56 
4.4.1 2YHUYLHZ�RI�WKH�PHGLD�FRYHUDJH�RI�WKH�(8¶V�UHVSRQVHV�WR�WKH�FULVLV ............................................. 56 
4.4.2 Diversification of energy suppliers................................................................................................. 60 

Sanctions..................................................................................................................................................................... 60 
New suppliers ............................................................................................................................................................. 61 

4.4.3 Shift in the mix of energy sources ................................................................................................... 67 
Switching from gas to coal ......................................................................................................................................... 67 
Switching from gas to nuclear power ......................................................................................................................... 70 

4.4.4 $FFHOHUDWLQJ�GHSOR\PHQW�RI�UHQHZDEOHV�DQG�µJUHHQ¶�IXHOV ............................................................. 76 
4.4.5 Energy-saving measures and increase in energy efficiency ........................................................... 79 
4.4.6 Providing support to vulnerable groups ......................................................................................... 81 

5 DISCUSSION .............................................................................................................................................. 83 

6 CONCLUSION............................................................................................................................................ 90 

BIBLIOGRAPHY ................................................................................................................................................. 95 

ANNEX A ............................................................................................................................................................ 116 

 

  

C
E

U
eT

D
C

ol
le

ct
io

n



 viii 

LIST OF FIGURES 

FIGURE 1. GLOBAL ENERGY CONSUMPTION AND TRANSITIONS, 1800±2010. ............................................................ 9 

FIGURE 2. GROWTH IN GDP PER CAPITA VERSUS GROWTH IN PER CAPITA ENERGY USE ......................................... 10 

FIGURE 3. PRIMARY ENERGY CONSUMPTION BY SOURCE, WORLD, 1965-2020. ...................................................... 13 

FIGURE 4. A SIMPLIFIED RESEARCH WORKFLOW AND KEY ELEMENTS FOR ANALYSIS. ............................................ 24 

FIGURE 5. SELECTED PUBLICATION ITEMS IN THE FIRST DATABASE.. ...................................................................... 29 

FIGURE 6. SELECTED MEASURES IN THE SECOND DATABASE. .................................................................................. 30 

FIGURE 7. DEPENDENCY RATE ON ENERGY IMPORTS IN THE EUROPEAN UNION (EU-28) FROM 2008 TO 2020 ....... 38 

FIGURE 8. PER CAPITA PRIMARY ENERGY CONSUMPTION BY SOURCE ..................................................................... 41 

FIGURE 9. PER CAPITA ELECTRICITY CONSUMPTION BY SOURCE. ............................................................................ 41 

FIGURE 10. DELIVERING THE EUROPEAN GREEN DEAL: KEY STEPS.. ..................................................................... 47 

FIGURE 11. MIND MAP OF THE EUROPEAN GREEN DEAL ........................................................................................ 48 

FIGURE 12. COMPARISON OF INTEREST OVER TIME FOR SELECTED TERMS .............................................................. 58 

FIGURE 13. COMPARISON OF INTEREST OVER TIME FOR SELECTED TERMS .............................................................. 58 

FIGURE 14. COMPARISON OF INTEREST OVER TIME FOR SELECTED TERMS .............................................................. 59 

FIGURE 15. COMPARISON OF INTEREST OVER TIME FOR SELECTED TERMS. ............................................................. 59 

FIGURE 16. NUMBER OF PUBLICATIONS ON µRENEWABLE ENERGY¶ AND µSANCTIONS ON RUSSIA¶ ......................... 60 

FIGURE 17. CLOSING PRICE OF BRENT CRUDE OIL FROM MARCH 2020 TO JULY 2022 ............................................ 66 

 

  

C
E

U
eT

D
C

ol
le

ct
io

n



 ix 

LIST OF TABLES  

TABLE 1. DEFINITIONS OF 'ENERGY TRANSITION'. ..................................................................................................... 7 

TABLE 2. FORMATIVE PHASE DURATIONS IN YEARS. ............................................................................................... 16 

TABLE 3. PERSPECTIVES ON ENERGY TRANSITIONS: SYSTEMIC FOCUS, DRIVERS FOR CHANGE AND RELEVANCE FOR 

THE CURRENT THESIS.. ................................................................................................................................... 22 

TABLE 4. SOURCES AND METHODS USED. ................................................................................................................ 28 

TABLE 5. IDENTIFICATION OF STEPS, GOALS, SOURCES, AND THEIR RELEVANCE FOR RESEARCH QUESTIONS. ........ 32 

TABLE 6. THE MAIN EU SUPPLIERS OF CRUDE OIL, NATURAL GAS AND SOLID FOSSIL FUELS .................................. 38 

TABLE 7. SHARE OF FOSSIL FUELS SUPPLIED BY RUSSIA IN TOTAL ENERGY IMPORTS IN THE EU MS ..................... 39 

TABLE 8. THE EU MS DEPENDENT ON RUSSIAN FOSSIL FUELS IN ELECTRICITY USE ............................................... 42 

TABLE 9. THE 'FIT FOR 55' PACKAGE PROPOSALS.................................................................................................... 49 

TABLE 10. REPOWEREU: KEY DOCUMENTS AND THEIR SCOPE.. ............................................................................ 50 

TABLE 11. MEASURES PROPOSED BY THE COMMISSION AND IEA. .......................................................................... 52 

TABLE 12. COMPARISON OF SELECTED ENERGY TARGETS IN THE µ)IT FOR ��¶ PACKAGE AND REPOWEREU PLAN54 

TABLE 13. MEDIA COVERAGE OF THE (8¶S RESPONSES TO THE CRISIS. .................................................................. 57 

TABLE 14. COAL PHASE-OUT PLANS IN THE EU27 AS OF JULY 2022. ...................................................................... 68 

TABLE 15. GROSS NUCLEAR ELECTRICITY PRODUCTION FROM 1990 TO 2020 IN THE EU MS ................................. 70 

TABLE 16. SHARE OF ENERGY FROM RENEWABLE SOURCES, 2011-2020................................................................. 76 

TABLE 17. ENERGY-SAVING MEASURES TO REDUCE OIL AND GAS DEMAND IN THE EU. ......................................... 80 

 

  

C
E

U
eT

D
C

ol
le

ct
io

n



 x 

LIST OF ABBREVIATIONS 

Abbreviation Full text 
Bcm Billion cubic metres 
CEPS Centre for European Policy Studies 
COP Conference of the Parties 
EC European Commission 
EEB European Environmental Bureau 
EU European Union 
EV Electric vehicle 
GEA Global Energy Assessment 
GHG Greenhouse gases 
GW Gigawatt 
IEA International Energy Agency 
IPCC Intergovernmental Panel on Climate Change 
Kb/d Thousand barrels per day 
Kg Kilogram 
KWh Kilowatt-hour 
LHV Lower heating value 
LNG Liquified natural gas 
Mj Megajoule 
MS Member States 
Mt Million tonnes 
Mtoe Million tonnes of oil equivalent 
MW Megawatt 
NECP National Energy and Climate Plans 
NSP Nord Stream Pipeline 
NSP2 Nord Stream Pipeline 2 
OPEC Organization of the Petroleum Exporting Countries 
Pj Petajoule 
SDGs Sustainable Development Goals 
SEE Focus Group South-East-European Focus Group 
SCF Social Climate Fund 
TWh Terawatt-hour 
UK United Kingdom 
UN United Nations 
UNDP United Nations Development Programme 
UNEP United Nations Environment Programme 
US United States 
WWF World Wide Fund for Nature 

 

 

C
E

U
eT

D
C

ol
le

ct
io

n



 1 

1 INTRODUCTION 

1.1 Background 

Climate change ± ³ORQJ-WHUP�VKLIWV�LQ�WHPSHUDWXUHV�DQG�ZHDWKHU�SDWWHUQV´�(UN 2022) ± is one 

of the major threats that humankind is facing (UN Environment 2019). Climate change is 

primarily driven by human activities, particularly by emissions of CO2 and other greenhouse 

gases (GHG) during fossil fuel combustion. According to the latest Intergovernmental Panel 

on Climate Change (IPCC) Report, human-caused GHG emissions are responsible for about 

1.1°C of warming since 1850-1900 (IPCC 2021b). In order to prevent a catastrophic climate 

change, the use of fossil fuels must be stopped. 

On the other hand, burning of fossil fuels is essential for the functioning of modern societies. 

As of 2019, approximately 84% of global primary energy came from fossil fuels: coal, oil, and 

gas (Ritchie, Roser, and Rosado 2020). Energy use ± divided between electricity, heating, and 

transport ± accounts for almost 74% of total emissions (ibid.). To reduce emissions, it is 

necessary to rapidly and radically substitute fossil fuels by low-carbon energy sources in the 

process known as low-carbon energy transition (IRENA 2022). 

Profound energy transitions have occurred in the past, but in many cases, the process was slow 

and uneven (Smil 2016, 195). Energy transitions depend on technological innovations, 

economy, policies, and strong governance capacities (Vinichenko, Cherp, and Jewell 2021, 

1485±86), as well as on wider social processes (Fouquet and Pearson 2012, 2). Starting from 

the 20th century, energy transitions have often been politically motivated. For example, 

expansion of nuclear energy and natural gas in the 1970s was stirred by state interests to 

mitigate energy security concerns stimulated by oil crisis (Cherp and Jewell 2011, 2). 

Contemporary low-carbon energy transitions are primarily driven by the climate goals. In 
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 2 

contrast, with Russia¶V invasion of Ukraine in February 2022, both energy insecurity and 

climate goals have become relevant to energy transitions in Europe. This situation created a 

uniquely complex challenge for the energy policy of the European Union (EU). 

1.2 Research questions 

The interplay between climate change and security in energy transitions has been discussed in 

recent literature (see e.g., Jewell, Cherp, and Riahi 2014), but there have been limited 

opportunities to observe it empirically in situations where both challenges are as serious as in 

EU in 2022.  

Though the EU is a global leader in climate change policies, it has not been similarly successful 

in ensuring the security of its energy system. Having limited and declining levels of domestic 

production of oil, gas, and coal, the EU needs to import a large share of its energy. In 2021, 

Russia was the main supplier of fossil fuels for the EU and provided approximately 40% of the 

(8¶V�WRWDO�JDV�LPSRUWV������RI�RLO�LPSRUWV�DQG�����RI�FRDO�LPSRUWV�(EC 2022m)��$V�5XVVLD¶V�

economy heavily relies on fossil fuel revenues, the EU and Russia mutually depend on energy 

trade with each other. 

5XVVLD¶V� LQYDVLRQ�RI�8NUDLQH� WULJJHUHG� FDOOV� LQ� the EU to cut Russian energy imports. This 

aimed to reducing 5XVVLD¶V�UHYHQXHV facilitating thereby the sooner end of the invasion (The 

European Council 2022). From March to mid-July 2022, the EU had adopted two packages of 

sanctions imposing a ban on Russian coal, crude oil and petroleum products imports (EC 

2022r). In response to the security crisis, the European Commission (EC), national 

governments, and the International Energy Agency (IEA) have released numerous proposals 

to reduce dependency on Russian fossil fuels through diversification of energy suppliers, 

accelerating deployment of renewables, and energy savings.  
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 3 

This situation provides a unique opportunity to answer several questions that have dominated 

the energy transitions debate: 

x The first question is whether the security crisis will accelerate or slow down the ongoing 

transition to low-carbon sources. Some of the proposed measures (e.g., faster 

deployment of renewables or energy efficiency) would facilitate decarbonisation 

whereas some other (e.g., re-starting coal power plants and expanding infrastructure to 

import non-Russian energy sources) may both increase emissions and exacerbate long-

term carbon lock-in. Answering this question also implies determining whether 

ambitious political targets in response to such existential crises as the invasion of 

Ukraine are realistic and are likely to remain priorities in the long term  

x The second more general question is to what extent energy transitions (low-carbon or 

otherwise) can be accelerated by the application of strong policies in times of crises. If 

to conceptualize climate change in terms of an existential threat to energy system, it is 

crucial to know how fast political decisions can be taken to eliminate the risks. Some 

authors (see e.g., Sovacool 2016; Kern and Rogge 2016; Sovacool and Geels 2016) 

argue that strong political motivations are not only necessary but also sufficient for 

rapid transitions while others (see, e.g. Smil 2010; Fouquet and Pearson 2012; Grübler 

and Wilson 2013) are more sceptical in this regard. 

1.3 Research aims and objectives 

The aims of this paper are (1) to evaluate the effect of the crisis on the speed and direction of 

energy transition in the EU and (2) to establish to what extent energy transitions can be 

accelerated by crises. 
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 4 

To achieve the aims stated above, the research objectives are: 

x To review the EU dependency on Russian fossil fuels; 

x To review past energy crises affected the EU; 

x To analyse, using official policy documents, the EU energy transition strategies (The 

µ)LW�IRU���¶�SDFNDJH�(EC 2021a) and REPowerEU Plan (EC 2022i)) as well as strategies 

of EU Member States adopted in response to the crisis;  

x To analyse PHGLD�FRYHUDJH�RI�WKH�(8¶V�DQG�LWV�Member States responses to the crisis. 

x To identify changes in the EU energy transition strategy GXH�WR�WKH�FULVLV��7KH�µ)LW�IRU�

��¶�SDFNDJH�(EC 2021a) and REPowerEU Plan (EC 2022i)). 

This thesis aims to be of both academic and practical relevance. First, the established database 

of publications and policies proposed and enacted within the first five months of the 2022 crisis 

provides a basis for the future research on the medium- and long-term effects of the crisis. 

Second, by analysing WKH�(8¶V�policy responses in a highly securitized environment, this thesis 

contributes evidence concerning the extent to which existential crises can accelerate energy 

transitions. Third, it evaluates potential short- and longer-WHUP�HIIHFWV�RI�WKH�(8¶V�SROLFLHV and 

therefore contributes to the scholarly debate on feasible speeds of transitions. Finally, it enables 

to better understand vulnerabilities of the EU¶V energy system and, thus, to inform energy 

policies beneficial to society and the environment. 

1.4 Thesis structure 

This thesis consists of six chapters. Chapter 1 provides background information, presents 

research questions as well as aims and objectives of this thesis and its contribution to energy 

transition and energy security studies. Chapter 2 is a literature review introducing the concept 

of energy transition, historical energy transitions, scholarly debate on feasible speeds of 

transitions, and European context. Chapter 3 explains the theoretical framework of this 
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 5 

research, methods, and their limitations. Chapter 4 presents the results of the study divided into 

four sections covering the objectives of the thesis. Chapter 5 discusses the results of the 

research in the broader context and conceptualizes potential short- and longer-term effects of 

the EU policies on low-carbon transitions. Finally, Chapter 6 concludes with providing a 

summary of the research findings and identifies possibilities for future research. 
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2 LITERATURE REVIEW 

The following literature review consists of three sections. The first section opens with the 

definition of energy transition, elaborates on interconnectivity of environmental and energy 

problems, outlines drivers and barriers for energy transitions, presents interplay between 

climate change and security considerations, and portrays speed of transition debate in the 

current literature. The second section provides an overview of the global climate targets, the 

EU climate-aligned actions and highlights barriers for energy transition in the EU. The third 

section summarizes this chapter, stressing the complexity of energy transitions and recaps 

obstacles that energy transitions face in the EU. 

2.1 What is energy transition? 

Energy plays a crucial role in economies and societies, yet, still nowadays, access to energy 

varies across the countries (IEA et al. 2022). At the same time, energy production is responsible 

for approximately three-quarters of total GHG emissions (Ritchie, Roser, and Rosado 2020). 

Consequently, the global energy challenges that are widely discussed in the literature and 

reflected in the policies include a need to provide affordable, clean and reliable energy for all, 

to guarantee energy security, and to decrease environmental impact of energy. Solving this 

requires unprecedent transformation of energy systems aligned with social, energy, and climate 

goals (Cherp, Jewell, and Goldthau 2011). However, due to the complexity of energy 

challenges, steering energy transitions is not a trivial task. 

2.1.1 Definition 

One of the difficulties related to understanding and explaining energy transition as a 

phenomenon is the diversity of scholarly approaches to studying it (Cherp et al. 2018, 175). 

This could probably be a logical consequence of intersection of this topic with several research 
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areas and, thus, research methods. Economics, political science, geography, geology, history, 

social sciences, etc. contribute to understanding of the past transitions and provide with insights 

of how future transformations of energy systems might evolve. Due to interdisciplinary of this 

research field, definitions of µHQHUJ\� WUDQVLWLRQV¶� LQ� WKH� scholarly literature vary. Table 1 

SUHVHQWV�VHYHUDO�DSSURDFKHV�WR�GHILQH�µHQHUJ\�WUDQVLWLRQ¶� 

Table 1. Definitions of 'energy transition'. 

Definition Source 

³&KDQJH�IURP�RQH�VWDWH�RI�DQ�HQHUJ\�V\VWHP�WR�DQRWKHU�RQH��IRU�H[DPSOH��IURP�
comparatively low levels of energy use relying on noncommercial, traditional, 
renewable fuels to high levels of energy use relying on commercial, modern, fossil-
EDVHG�IXHOV´ 

Grübler (2004, 163) 

³7KH�FKDQJH�LQ�WKH�FRPSRVLWLRQ��VWUXFWXUH��RI�SULPDU\�HQHUJ\�VXSSO\��WKH�JUDGXDO�
VKLIW�IURP�D�VSHFLILF�SDWWHUQ�RI�HQHUJ\�SURYLVLRQ�WR�D�QHZ�VWDWH�RI�DQ�HQHUJ\�V\VWHP´ Smil (2010, vii) 

³$�SDUWLFXODUO\�VLJQLILFDQW�VHW�RI�FKDQJHV�WR�WKH�SDWWHUQV�RI�HQHUJ\�XVH�LQ�D�VRFLHW\��
SRWHQWLDOO\�DIIHFWLQJ�UHVRXUFHV��FDUULHUV��FRQYHUWHUV��DQG�VHUYLFHV´ 

2¶&RQQRU�(2010, 2) 
cited in Sovacool 
(2016, 203) 

³6ZLWFK�IURP�DQ�HFRQRPLF�V\VWHP�GHSHQGHQW�RQ�RQH�RU�D�VHULHV�RI�HQHUJ\�VRurces 
DQG�WHFKQRORJLHV�WR�DQRWKHU´ 

Fouquet and Pearson 
(2012, 1) 

³$�change in the state of an energy system as opposed to a change in an individual 
HQHUJ\�WHFKQRORJ\�RU�IXHO�VRXUFH´ 

Grübler, Wilson, and 
Nemet (2016, 18) 

³$�SDWKZD\�WRZDUG�WUDQVIRUPDWLRQ�RI�WKH�JOREDO�HQHUJ\�VHFWRU�IURP�IRVVLO-based to 
zero-FDUERQ´ IRENA (2022) 

As Sovacool (2016, 203) emphasizes it, WKRXJK� WKHUH� LV�QR�D�VWDQGDUG�GHILQLWLRQ�RI� µHQHUJ\�

WUDQVLWLRQ¶�� there is still a common pattern within the existing definitions, namely, that they 

FRQFHSWXDOL]H�µHQHUJ\�WUDQVLWLRQ¶�WKURXJK�³D�FKDQJH�LQ�DQ�HQHUJ\�V\VWHP��XVXDOO\�WR�D�SDUWLFXODU�

IXHO�VRXUFH��WHFKQRORJ\��RU�SULPH�PRYHU´� 

What is also important to bear in mind in transition studieV� LV� WKDW� VRPHWLPHV� µHQHUJ\�

WUDQVLWLRQV¶�� µORZ-FDUERQ� WUDQVLWLRQV¶� DQG� µVXVWDLQDEility WUDQVLWLRQV¶� DUH� XVHG� DV� V\QRQ\PV��

However, as Cherp et al. (2018, 175) notice, these concepts are not identical. Energy transitions 

FDQ�EH�ERWK�µORZ-FDUERQ¶�DQG�µVXVWDLQDEOH¶��EXW�µORZ-FDUERQ¶�DQG�µVXVWDLQDEility¶�WUDQVLWLRQV�GR�

not necessarily occur in the energy sector. For instance, industry, agriculture, and forestry 

systems may also undergo µORZ-carbon¶ transitions (Geels et al. 2017, 1242), while 
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µsXVWDLQDELOLW\¶�WUDQVLWLRQV�PD\ happen in the sphere of human rights, distribution of wealth or 

governance (Cherp et al. 2018, 176) as well as in production and consumption modes (Markard, 

Raven, and Truffer 2012, 955) being driven by sustainable goals. In this paper, low-carbon 

energy transitions occurring today in the EU are referred to as energy transitions. 

Finally, as the given definitions of energy transitions demonstrate (Table 1) the process of 

transformation in energy system involve changes in energy sources, technologies, social 

practices, and institutions that govern energy system. Thus, a multi-perspective approach 

(Geels 2002; Verbong and Geels 2010; Cherp et al. 2018) is a preferable one to analyse energy 

transitions. 

Consideration of the addressed nuances is crucial for understanding of the myriad of research 

areas and theories presented in the literature on energy transitions. 

2.1.2 Lessons from historical energy transitions 

Transformations in energy sector, i.e., in conversion and use of energy by people, occurred in 

the past, happen now and, obviously, will be observed in the future. Though modern energy 

transitions have some features that differ them from those that happened earlier in time 

(Sovacool 2016, 207; Kern and Rogge 2016, 13), many researchers (see, e.g. Smil 2016; Hirsh 

and Jones 2014; Fouquet 2016a; Vinichenko, Cherp, and Jewell 2021) argue that history of 

past transitions can still provide scientists and policy makers with valuable insights about the 

relations between energy, culture, and society, relevant for prospective low carbon transitions. 

Probably, the best example of past transition is the switch from biomass and muscle power to 

the use of coal and steam power which facilitated a shift from a pre-industrial system to an 

industrial one (Grübler, Wilson, and Nemet 2016, 18). The second big transformation that 

occurred in the beginning of the last century led to the raise of oil (Sovacool 2016, 203). More 
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recent transitions involve increased use of gas and nuclear power due to the oil crisis in the 

1970s (Figure 1). In all these cases, changes in fuels and technologies resulted in dramatic 

transformations of society and economy. 

 

Figure 1. Global energy consumption and transitions, 1800±2010. 
Source: Fouquet (2009) cited in Fouquet and Pearson (2012). 

Several features of past transitions relevant for this research and outlined in the literature should 

be mentioned. First, historical transitions took decades and were not smooth (see, e.g. Smil 

2010; Grübler, Wilson, and Nemet 2016; Fouquet and Pearson 2012). For example, it took coal 

60 years to reach 50% of the global primary energy supply in 1900, and about the same time 

(1915-1970) until oil started to provide 40% of the total supply (Smil 2016, 195). Second, past 

transitions led to increased energy use (Figure 1) and displayed coupling between economic 

and energy growth (Figure 2). Indeed, a timespan between 1800 and 2000 reveals 20-fold 

increase in energy use (Grübler 2004, 164) and demonstrates an overall positive correlation 

between economic development and energy growth (ibid., 165). However, the latter should not 

EH�XQGHUVWRRG�DV�D�XQLYHUVDO�µODZ¶�GHILQLQJ�UHODWLRQVKLS�EHWZHHQ�growth in GDP and energy 

use across countries (ibid., 167). 
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Figure 2. Growth in GDP per capita versus growth in per capita energy use in selected 
countries, selected years. 

Source: Grübler 2004, 167. 

Finally, energy transitions depend on economic development, technological innovation, 

political systems and policies they introduce (Cherp et al. 2018) as well as on the timing and 

wider social processes (Fouquet and Pearson 2012, 2; Markard 2018). Since the 20th century, 

political goals were often a driver for energy transitions which also applies to a new phase of 

energy transition observed nowadays. This modern transition, unlike historical ones, does not 

mean a simple switching from one set of primary energy sources to another as it has climate 

concerns as its UDLVRQ�G¶rWUH (Smil 2016, 195). The next sub-section explains how energy and 

environmental problems are connected and why a new transition is an unprecedented challenge. 

2.1.3 Climate change and energy transition 

A turning point in the addressing of the global environmental problems was marked with the 

United Nations Conference on the Human Environment, also known as the Stockholm 

Conference (1972) (InforMEA 2022). Today, sustainability challenges being driven by a 

combination of environmental, social, and economic problems are well-known and stalk 

several domains of modern societies. Climate change, population growth, urbanization, 
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poverty, food and water security, energy demand growth and necessity to decarbonize energy 

systems, hazardous waste, and gender inequality stand among the fundamental problems of 

nowadays (UN Environment 2019). Due to the complexity and co-dependency of these issues, 

their negative impacts tend to overlap formulating an unprecedently difficult task for humanity. 

However, climate change and global warming stand out from other problems as they impose 

an existential threat both to humankind and biodiversity of the planet. Once a theory that 

combustion of fossil fuels for electricity, heat and transportation is the largest source of GHG 

emissions driving climate change, now it is an established fact proved by five cycles of IPCC 

assessment cycles (IPCC 2021a, 43±44). The history of human-driven climate change is rooted 

in the Industrial Revolution and the followed transformation of the energy system (Fouquet 

2016b, 79). Yet, the role of energy in mitigating development problems and environmental 

issues is explicitly acknowledged only since the early 2000s (UNDP 2000). 

The major problem that is well recognized today is that economic development typically results 

in increased resource use which accelerates environmental degradation (UN Environment 

2019, 22). A key question both for scientists and policy makers hence is decoupling economic 

growth from resource consumption and aligning economic development with sustainable 

consumption and production (UN Environment 2019, 39). Since 2000s, studies of innovations 

and technologies facilitating green transitions started to increasingly receive attention 

(Markard, Raven, and Truffer 2012, 955). Nowadays, international energy strategies 

envisaging pathways for solving climate change issues (see, e.g. IEA 2021a; IPCC 2022) and 

policies aimed at decoupling economic development from energy growth (see, e.g. Hennicke 

and Khosla 2014; Sharma, Smeets, and Tryggestad 2019; IRP 2019; UN Environment 2019) 

are well established. Both in scientific and policy discourses, decarbonisation of global energy 

V\VWHP��L�H���VZLWFKLQJ�IURP�µKDUG�FDUERQ¶�DQG�QRQ-UHQHZDEOH�UHVRXUFHV�WR�µORZ�FDUERQ¶�DQG�
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renewable ones, is seen as the only way to limit rise in global temperatures and attain 

sustainable goals. 

In this respect, 2015 was a particularly remarkable year for energy researchers and policy 

makers. First, energy was placed at the centre of many of the 17 Sustainable Development 

Goals (SDGs) adopted in 2015 as part of the 2030 Agenda for Sustainable Development with 

the aim to eliminate poverty, protect environment, and guarantee prosperity (Birol 2018). In 

particular, SDG 7 calls on nations to provide access to affordable, reliable and clean energy to 

the population, to increase the share of renewable energy sources, and to improve energy 

efficiency (UNDESA 2015). 

Second, the Paris Agreement adopted in 2015 by 196 Parties at the UN Climate Change 

Conference (COP21) in Paris aims to limit increase in the global average temperature to well 

below 2 °C (preferably to 1.5 °C) above pre-industrial levels (UNFCCC 2015). The latest UN 

Climate Change Conference (COP26), held in Glasgow from 31 October to 13 November 2021, 

reaffirmed the goal of the Paris Agreement and stressed the urgent need to reduce global 

emissions (UNFCCC 2022, 4). One of the key outcomes of the COP26 was a call upon Parties 

to accelerate phasing down of unabated coal and subsidies for fossil fuels (UNFCCC 2022, 5). 

However, there are several challenges related to current energy transitions. First, global energy 

systems continue to heavily rely on fossil fuels. Introduced only in the 1980s, modern 

renewables ± wind and solar ± are still far from dominating global energy mix. Back in 2020, 

fossil fuels accounted for more than 80% of energy consumption (Our World in Data 2021) 

(Figure 3). While it is relatively easy to generate clean electricity, switching to low-carbon 

sources in heating or transport is far more demanding. 
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Figure 3. Primary energy consumption by source, World, 1965-2020, TWh. 
Note: 'Other renewables' includes geothermal, biomass and waste energy. 

Source: Our World in Data 2021. 

Second, the role of energy consumers in energy transitions should not be underestimated. Prices 

for clean modern energy remain higher than for less efficient and polluting one, but as research 

reveals, as soon as their incomes allow users switch to better options (Grübler 2004, 174). This 

proves that providing access to clean and inexpensive energy is crucial for achieving climate 

targets. At the same time, although energy poverty is presented both in developed and 

developing countries (see, e.g. Brunner, Spitzer, and Christanell 2012; Stojilovska, Yoon, and 

Robert 2021; Euractiv 2021), this problem remains poorly addressed. Success of modern 

energy transition depends, among other factors, on whether energy poverty issues will be 

adequately recognized and resolved. 

Finally, global energy systems face several interconnected challenges, namely, how to provide 

reliable and clean energy to all, how to guarantee energy security on a national level and how 

to combat climate change (Cherp, Jewell, and Goldthau 2011). Therefore, modern phase of 

energy transition has to urgently and simultaneously solve these problems which requires not 

only research, technologies, and innovations, but also a strong socio-political involvement and 

support (GEA 2012, 1174). On the other hand, a µRQe-size-fits-DOO¶�DSSURDFK�IRU�VWHHULQJ�HQHUJ\�
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transitions and their speed does not exist (Geels et al. 2017, 1242). Moreover, there is no 

consensus in the literature whether modern transitions can be accelerated by any means (e.g., 

through application of the deliberate energy policies). The next subchapter of this literature 

review sheds a light on this debate.  

2.2 Speed of transition debate 

Since the end of the 1970s, researchers of energy technologies aimed to understand the process 

of technological substitution occurring in energy supply. In 1979, Marchetti and Nakicenovic 

(1979) successfully used logistic function ( i.e. S-shaped curve) to analyse changes in energy 

technologies, which marked a turning point in conceptualizing technology diffusion and 

decline in energy systems. Within the last 50 years, researchers discovered certain patterns in 

historical shifts in energy supply, particularly, that in the past it took large-scale technological 

changes decades to happen (see, e.g. Smil 2016). However, mitigating climate change requires 

faster transformation of modern energy systems compared to historical precedents (see, e.g. 

Vinichenko, Cherp, and Jewell 2021). Therefore, questions how long low-carbon energy 

transitions may take and whether they can be accelerated are crucial both for scientists and 

policy makers. This subchapter summarizes two current views on this matter. 

2.2.1 The speed of transition is determined by technological and economic factors 

The first group of scholars argues that significant shifts in energy systems typically take 

decades as they heavily depend on economic factors, technological innovations, and 

infrastructure (see, e.g. Smil 2010; Fouquet and Pearson 2012; Grübler and Wilson 2013). For 

example, Fouquet (2010) considers quality and affordability of the energy services as the major 

drivers that facilitated adoption of technologies in the past. Bento (2013) analysed historical 

scaling dynamics of various technologies and concluded that at the early stage of technology 

diffusion (formative phase) large scale technologies (e.g., steam machines) require more time 
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than small end-use ones (e.g. e-bikes). That is so due to the challenges that larger scale 

technologies face when trying to enter the market as experimentation, vital for their 

development and upscaling, is expensive and technologically complicated (Bento 2013, 28). 

Through analysis of 37 national, five regional, and one global episode of fossil fuel decline in 

electricity generation Vinichenko, Cherp, and Jewell (2021) detected three main reasons for 

historical decline, namely fuel switching (i.e. substituting one fossil fuel with another), 

technology substitution, or demand decline. They have shown that the speed of such decline 

has rarely exceeded 30% of the national electricity supply per decade.  

As every full energy transition (e.g. from coal to oil, from oil to gas) required a change in 

several sectors and energy services, it had also be aligned with technological and institutional 

solutions, thoughtfully designed for each sector and service (Fouquet 2016a, 8). Moreover, the 

greater infrastructural changes a new technology involves, the longer it will take this 

technology to diffuse. Grübler et al. FODLP� WKDW� ³>D@GRSWLRQ� RI� WHFKQRORJLHV� XVLQJ� H[LVWLQJ�

infrastructures happens fast (a decade), upgrading existing infrastructures takes longer (up to 

three decades), and building entire new infrastructures (technological systems) involves 

WUDQVLWLRQ�WLPHV�RI�IRXU�WR���GHFDGHV´�(2016, 20). As a consequence of their own complexity, 

transitions in the past were very slow and rare events (Fouquet and Pearson 2012). 

Considering the lessons from previous transitions, the first group of researchers concludes that 

the speed of adoption of non-carbon technologies will be in line with the pace of the historical 

transitions (Smil 2016, 196). In 2020, renewables (solar, wind, and biofuels) contributed to less 

than 5% of global energy consumption (Ritchie, Roser, and Rosado 2020). Unruh claims that 

D�µFDUERQ�ORFN-LQ¶�RI�WKH�PRGHUQ�HFRQRPLHV�LV�EDFNHG�E\�WHFKQRORJLFDO�V\VWHPV�DQG�JRYHUQLQJ�

institutions that create barriers for carbon-saving technologies and prevent them from upscaling 

(2000, 828). Thus, a modern phase of energy transitions aimed at mitigation of environmental 
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change still requires a large-scale transformation of the global energy system to switch from 

carbon-intensive economy to a low-carbon one. According to Smil, this ZLOO�EH�³D�SURORQJHG��

PXOWLGHFDGDO�SURFHVV´�(Smil 2016, 194). 

2.2.2 Transition can be accelerated by deliberate policies 

However, not all the researchers share this assumption. The second group of scholars (Sovacool 

2016; Kern and Rogge 2016; Sovacool and Geels 2016) believes that proper policies and 

governance can accelerate modern, low-carbon, energy transitions as they occur in another time 

with greater technologies and policy tools. Moreover, as there were historical precedents of 

comparatively rapid adoption of new energy technologies, it is possible to suggest that current 

energy transitions may happen faster than historical ones. For example, Bento and Wilson 

(2016) analysed WKH� IRUPDWLYH� SKDVH� GXUDWLRQ� IRU� ��� WHFKQRORJLHV� XVLQJ� µILUVW� VHTXHQWLDO�

commercialization¶� DQG�µXVHU�DGRSWLRQ¶� �\HDU�ZKHQ������RI�PD[LPXP�SRWHQWLDO�XVHUV�KDYH�

adopted a new technology) indicators as the start and the end points of the formative phase. In 

the considered sample, it took three technologies ± nuclear power, jet aircraft and fluid catalytic 

cracking ± the least time to reach 2.5% share of the market potential. Table 1 presents key 

results of their analysis. 

Table 2. Formative phase durations in years. 
Source: Bento and Wilson 2016. 

Energy technology Central estimate Longest estimate 
1. Stationary Steam Engines 85 168 

2. Steamships 19 114 

3. Steam Locomotives 21 96 

4. Bicycles 25 83 

5. Coal Power 9 79 

6. Natural Gas Power 25 71 

7. Cars 23 82 

8. Washing Machines 15 58 

9. Motorcycles 21 71 
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10. Wind Power 15 115 

11. E-Bikes 35 114 

12. Jet Aircraft 7 40 

13. FCC, Fluid Catalytic Cracking (refineries) 4 5 

14. Nuclear Power 13 22 

15. Mobile Phones 14 55 

16. CFLs, Compact Fluorescent Lamps 20 27 

Sovacool (2016) provides several examples when rapid energy transitions in energy supply 

took place. Among other cases, he names nuclear growth in France in the 1980s and expansion 

of natural gas in the Netherlands in the 1970s (Sovacool 2016, 209). A striking feature of these 

three transitions is that they benefited from the well-coordinated public policies and institutions 

(Grübler, Wilson, and Nemet 2016, 19). Positive effects of policies were also identified by 

Rogge and Johnstone (2017) in their analysis of the renewables expansion in Germany as well 

by Johnstone and Stirling (2020) in their study on the German nuclear phase-out. 

These and some other cases led to an assumption that implementation of the deliberate policies 

can facilitate faster transition processes. Moreover, some researchers, for example, Kern and 

Rogge (2016), believe that modern transitions are different from the historical ones and, thus, 

may have another pace. First, unlike previous transitions, switching to the low-carbon sources 

is being governed by a wide range of actors (Kern and Rogge 2016, 14). Second, globalized 

world creates favourable conditions for steering energy transitions worldwide as national 

developments have an impact on the global economy (ibid., 15). Finally, recognition of the 

environmental problems at the international conferences over the last decades led to the 

initiation of the international agreements (e.g., Paris Agreement of 2015) and setting of the 

national targets for emission reduction, which can fast-track decarbonisation (ibid., 16). 

However, in order for policies to accelerate energy transitions, there should be strong 

motivations for policy actors. One of the strongest drivers to change energy systems has been 
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energy security (Helm 2002). Indeed, some of the fastest cases of energy systems 

transformations in modern times have occurred as a result of energy security crises (see, e.g. 

Ikenberry 1986; Vinichenko, Cherp, and Jewell 2021). After World War II, developed 

economies became heavily dependent on oil as it was commonly used in industry, transport, 

food production, heating, and electricity generation (Cherp and Jewell 2011). On the other 

hand, domestic oil production in the industrialized countries was not sufficient to meet the 

national needs, so that they relied on oil imports from developing countries (ibid.). Due to this, 

the 1973 oil embargo triggered an economic crisis and highlighted vulnerabilities of the global 

energy system. Relatively rapid oil substitution ± first with coal and then with natural gas and 

nuclear power ± in the 1970s and 1980s was triggered by concerns over oil imports or 

exhausting capacities of domestic fossil fuel production (Vinichenko, Cherp, and Jewell 2021, 

1481). In another example, a relatively rapid formative phase for nuclear power, jet aircraft and 

IOXLG� FDWDO\WLF� FUDFNLQJ�ZDV� D� FRQVHTXHQFH�RI� WKH� µXQLTXH� LQVWLWXWLRQDO� HQYLURQment around 

:RUOG�:DU�,,¶�(Delina and Diesendorf 2013, cited in Bento and Wilson 2016, 106). 

These examples illustrate how technological transformations can be hastened by strong policies 

triggered by somewhat extreme circumstances perceived as security of existential threats. 

µ5HJXODU¶�FOLPDWH��HQYLURQPHQWDO�DQG sustainability policies rarely have a comparable element 

of urgency and strength. Therefore, it is of great interest whether and to what extent security-

motivated policies can accelerate transitions to low-carbon energy systems. Observed 

empirically, this effect of stronger policies may subsequently serve as a benchmark or a frontier 

IRU�WKH�IHDVLEOH�DFFHOHUDWLRQ�RI�WUDQVLWLRQV�E\�µUHJXODU¶�FOLPDWH�SROLFLHV� 

The next subchapter of this literature review provides European energy context important for 

understanding energy transitions in the EU. 
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2.3 Energy context and energy transitions in the EU 

The European context is characterized by both its strong dependence on energy imports and its 

leadership in low-carbon energy transitions (Carley et al. 2017; Vinichenko, Cherp, and Jewell 

2021). On the one hand, the vulnerabilities of its energy system push the EU to seek solutions 

that would diversify energy supply (Directorate-General for Energy (EC) 2019) and decrease 

its reliance on fossil fuels (EEA et al. 2018). On the other hand, natural, social, and economic 

constraints of low-carbon energy such as geophysical limitations, social opposition to nuclear 

and sometimes wind power, intermittency of wind and solar generation, soaring prices for raw 

materials, create barriers for a rapid energy transition (Cherp et al. 2021). It is the balance of 

these drivers and barriers that define the eventual pace of the transition. 

Moreover, though certain energy trends can be identified for the entire EU, energy profiles of 

the EU MS are different as their energy systems were initially shaped according to the 

combination of physical, economic, and political factors (e.g., availability of energy sources, 

strong connections with certain energy exporters). For example, in Western European countries 

gas supply is diversified whereas (DVWHUQ�(XURSH¶V�JDV�LQIUDVWUXFWXUH�LV�VWURQJO\�FRQQHFWHG�WR�

Russia (Jewell 2014). Section 4.1 describes energy supply challenges and energy security 

concerns of the EU. 

2.4 Summary of literature review 

This literature review explained why energy transitions are necessary for limiting climate 

change, it summarized the existing approaches to defining and explaining energy transitions 

and provided examples of historical transitions. This chapter has also outlined the scholarly 

debate on whether modern energy transitions can be accelerated by deliberate policy 

interventions. Finally, this chapter pointed out the studies characterizing the interplay between 

energy security and low-carbon transitions in the EU. 
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With rare exceptions, historical energy transitions were slow and took several decades or 

centuries to happen. In contrast, limiting climate change requires faster transformations that 

should unfold in 1-2 decades. One group of researchers believes that due to the differences 

between historical and ongoing transitions low-carbon transitions can take much less time if 

the deliberate policies are applied. Another group of scholars insists that energy transitions are 

always long and complex processes that cannot be substantially accelerated by policies. Both 

scholars recognize that the cases of relatively rapid energy transitions in the past usually were 

the results of national responses to the existential threats to national energy security (e.g., the 

1973 oil embargo). 

Security of energy supply continues to be a concern for many modern states. At the same time, 

in comparison to the 1970s, when secure oil supply was the major concern for the states, 

nowadays dependency on gas supply increases worries of energy consumers. Understanding 

vulnerabilities of its energy system related to the overdependence on imported energy, the EU 

aims to improve its energy services through reducing reliance on fossil fuels, deploying 

renewables, increasing energy efficiency, and decreasing total energy consumption.  

However, despite variety of policies and established climate action mechanisms, the speed of 

energy transitions in the EU is still insufficient to achieve targets crucial for limiting rise in 

global temperature. Moreover, 5XVVLD¶V� LQYDVLRQ� RI� 8NUDLQH� LQWHQVLILHG� HQHUJ\� VHFXULW\�

concerns and created additional challenges to the EU¶V climate policy. This raises a question 

of whether the current security crisis in Europe can accelerate its transition to low-carbon 

sources as similar crises accelerated energy transitions in the past.  C
E

U
eT

D
C

ol
le

ct
io

n



 21 

3 THEORY AND METHODS 

The following chapter outlines theories and methods used in this thesis. First, it describes a 

meta-theoretical framework for analysis of the national energy transitions that is a selected 

approach to conceptualize complexity of energy transitions in this thesis. Next, it presents a 

µVRYHUHLJQW\�SHUVSHFWLYH¶�RQ�HQHUJ\�VHFXULW\�FODLPLQJ�WKDW�RQH�RI�WKH�PRVW�LPSRUWDQW�HQHUJ\�

goals for a state is energy security of the vital energy systems. Then, it explains why energy 

transitions are complex events dependent on many interrelated and interlocked factors. After 

that, it outlines methods used in this thesis. Finally, it identifies limitations of this research. 

3.1 Theory 

3.1.1 Three perspectives on national energy transitions 

Energy transitions occur in economic, technological, and political spheres. Accordingly, the 

factors and mechanisms shaping energy transitions can be grouped into what Cherp et al. 

(2018) FDOO� µWKH� WKUHH� SHUVSHFWLYHV� RQ� HQHUJ\� WUDQVLWLRQV¶ (Table 3). The techno-economic 

perspective considers energy systems as physical energy flows and corresponding economic 

markets. The socio-technical perspective focuses on the flows of knowledge and practices. The 

political perspective incorporates policy action systems where political actors interact to 

determine the socially acceptable direction of energy systems evolution. The three perspectives 

strongly interact, e.g., economic interests and considerations may affect policies whereas 

policies may favour certain technologies etc. 

The crisis FDXVHG�E\�5XVVLD¶V�LQYDVLRQ�RI Ukraine affects all three perspectives, but probably 

the most immediate effect is on the political perspective. One of the top-level variables in the 

political perspective are state interests (Cherp et al. 2018) and among those interest a key 

imperative is energy security (Helm 2002). It is thus important to understand how the current 
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crisis affects energy security and therefore shapes policy actions which in turn affect energy 

transitions. 

Table 3. Perspectives on energy transitions: systemic focus, drivers for change and 
relevance for the current thesis. 
Characteristics of the perspectives adopted from Cherp et al. 2018. 

Perspective Systemic focus A typical driver for change Focus in this thesis 
Techno-economic Energy flows 

associated with 
energy extraction, 
conversion and use 
processes involved in 
energy production 
and consumption as 
coordinated by 
energy markets  

Growth To what extent politically 
driven changes correlate with 
WKH�VWDWH¶V�JRDO�WR�EDODQFH�
national supply-demand 

Socio-technical Knowledge, practices 
and networks 
associated with 
energy technologies 

Innovation To what extent new 
technologies and building of the 
new infrastructure driven by 
policies correlate with climate 
goals 

Political Political actions and 
energy policies 

Policies To what extent developed 
policies consider techno-
economic constraints 

3.1.2 A µVRYHUHLJQW\�SHUVSHFWLYH¶�on energy security 

Cherp and Jewell (2011; 2014) identify three perspectives on energy security: sovereignty, 

robustness and resilience. The most relevant of these three perspectives is sovereignty which 

presumes minimizing control of foreign, especially hostile, actors over the vital energy 

systems. The latter are defined as ³energy systems [combinations of energy infrastructures, 

resources, and services ± AP] that support critical social functions´ (Cherp and Jewell 2014, 

418).  

From this perspective, there are two vital energy systems in Europe that are of concern: supply 

of oil and its products and supply of natural gas. Both systems are vital because without oil it 

is impossible to organize such functions of modern society as transport of people and goods, 

agriculture, defence, and health care, to name a few. At the moment, oil lacks immediate 

substitutes and constitute the most serious energy concern in the world (Cherp et al. 2012). 
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Natural gas is used in power production, heating and in industry and although it can be in some 

sectors replaced more easily than oil, in others (e.g., industry, heating in large cities in cold 

climates) replacements are not possible. Heating and electricity production are also vital 

functions of modern societies that should be protected by the state. 

Europe is dependent on Russia in both oil and gas. :LWK�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH, Russian 

control over vital energy systems becomes unacceptable, triggering a range of policy responses 

in the EU.  

3.1.3 Combined effects 

The state imperative to enhance energy security is never directly translated into policy action, 

even less into concrete outcomes. As I explained in section 3.1.1, transition is shaped by a 

combination of factors which include for example, diverse political interests, institutional 

capacities, learning, innovation and diffusion of new technologies and inertia and lock-in of 

the existing socio-technical systems as well as availability of energy resources, costs of 

infrastructure and numerous techno-engineering considerations. It is the combined effects of 

all these factors that could either accelerate or slow down energy transitions. 

3.2 Methods 

The research methods of this study were selected to achieve its two main goals: (a) evaluation 

RI�WKH�HIIHFW�RI�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH�RQ�WKH�VSHHG�DQG�GLUHFWLRQ�RI�HQHUJ\�WUDQVLWLRQ�LQ�

the EU and (b) understanding to what extent energy transitions can be hastened by crises. Since 

reaching the research goals requires a broader understanding of the energy transition process 

in the EU (e.g., how low-FDUERQ� HQHUJ\� WUDQVLWLRQV� XQIROGHG� EHIRUH� 5XVVLD¶V� LQYDVLRQ� RI�

Ukraine), this thesis involves analysis of the additional information beyond a case-study of the 

2022 crisis. Figure 4 presents a simplified research workflow and key elements for analysis. 
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Figure 4. A simplified research workflow and key elements for analysis. 
Source: Author. 

(QHUJ\�FULVLV�RFFXUUHG�DIWHU�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH� LQ�)HEUXDU\������JUDQWV�D�XQLTXH�

opportunity to analyse how energy security issues were resolved and whether the decisions 

taken in a highly securitized environment accelerate or slow down energy transitions in the EU. 

In this respect, this research is both basic and applied. On the one hand, it is driven by 

intellectual interest to extend the knowledge about feasible speeds of energy transitions, and, 

on the other hand, it aims to provide researchers and policymakers with insights valuable for 

understanding the effects of the crises on energy policies in the EU. 

In light of these considerations, this thesis incorporates the following methods and steps: 

x Review of the EU dependency on Russian fossil fuels; 

x Review of the past energy crises affected the EU; 
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x Analysis of WKH�(8�HQHUJ\�WUDQVLWLRQ�VWUDWHJLHV��7KH�µ)LW�IRU���¶�SDFNDJH�(EC 2021a) 

and REPowerEU Plan (EC 2022i)) as well as strategies of EU Member States adopted 

in response to the crisis;  

x Analysis of the PHGLD�FRYHUDJH�RI� WKH�(8¶V�DQG� LWV�0HPEHU�6WDWHV� UHVSRQVHV� WR� WKH�

crisis. 

x Identification of the changes in the EU energy transition strategy due to the crisis (The 

µ)LW�IRU���¶�SDFNDJH�(EC 2021a) and REPowerEU Plan (EC 2022i)). 

3.2.1 Review of the EU dependency on energy imports 

In order to understand why energy security concerns were intensified during the current crisis, 

overall dependency of the EU energy system on fossil fuels should be considered. Moreover, 

since Russia was the largest global fossil fuel exporter in 2021 (IEA 2022e)�� WKH�FRXQWU\¶V�

invasion of Ukraine had a significant impact on the energy markets worldwide. For a 

comprehensive analysis of the EU energy transitions, it is therefore essential to know how 

dependent the EU is on Russian fossil fuels. At the same time, as the EU is not homogenous in 

its energy use, understanding the differences in energy patterns between EU MS is important 

for identifying vulnerabilities and challenges of the national energy systems of the EU MS. 

Thus, this step is divided into three: 

x Analysis of the overall dependency of the EU on energy imports; 

x Analysis of the EU dependency on Russian fossil fuels; 

x Analysis of the trends in energy use of different EU MS. 

The major sources for this step were data from the statistical office of the EU Eurostat, the 

statistics portal Statista, the IEA, and a scientific online publication Our World in Data. All 
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these data sources are accessible online. The results of this analysis are reported in the section 

4.1.  

3.2.2 Review of the 2009 and 2014 energy security crises 

Over the second step, impacts of the two gas crises (2009 and 2014�� RQ� WKH� (8¶V� HQHUJ\�

strategies are analysed. This provides a broader understanding of how previous crises 

influenced energy policies in the EU and how the EU responded to these crises. The main 

sources were WKH�&RPPLVVLRQ¶V�assessments and proposals (EC 2009; 2010; 2014a; 2014b; 

2014c), publications of the Oxford Institute for Energy Studies and the Centre for European 

Policy Studies (CEPS). The respective results are presented in section 4.2. 

3.2.3 Review of the recent EU energy transition policies  

The third step is a documentary analysis. This method requires a criterion-based selection of 

the documents where the quality of the source is the major criterion for including a document 

in the analysis (Merriam and Tisdell 2015, 94). Since this thesis considers energy transitions 

in the EU, analysis of the (&¶V� proposals related to energy policies is both essential and 

beneficial for the quality of this research. The next step is defining the appropriate period for 

sources selection. As evaluation of the effects of the current crisis on speed and direction of 

energy transitions requires understanding of the past and present contexts��WZR�(&¶V�SURSRVDOV��

issued in 2021 and in 2022 respectively, were selected: The µ)LW�IRU���¶�SDFNDJH�(EC 2021a) 

and REPowerEU Plan (EC 2022i). This choice enables to identify changes in the targets and 

thus to establish how heavily EU energy targets were affected by the crisis. The results of this 

review are communicated in sections 4.3. 

The second step is divided into two smaller ones: 

x 5HYLHZ�RI�WKH�PHDVXUHV�LQ�µ)LW�IRU���¶�SDFNDJH�DQG�µ5(3RZHU�(8¶�SODQ; 
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x Identification of the changes in the EU energy transition strategy due to the crisis. 

3.2.4 Identification of the EU 0HPEHU�6WDWHV¶�energy strategies mitigating the crisis. 

$QDO\VLV�RI�WKH�PHGLD�FRYHUDJH�RI�WKH�(8¶V�UHVSRQVHV�WR�WKH�FULVLV 

Introductory notes on media sources 

To accomplish this step of the research, a database of responses of the EU MS to the crisis was 

created. Since the events started only in February 2022 and were still unfolding when the work 

on this thesis took place, it was decided to base the analysis on media and government sources 

(as opposed to scholarly literature). 

Since the pioneering work of McLuhan (1964, reprint 1994) on media, scholars continue to 

analyse the influence of the media sources on political life and civic participation, especially 

in the digital age (see, e.g. Gil de Zúñiga and Chen 2019; Boulianne 2020). With media playing 

an important role in modern societies, its impact on economy, culture, and politics is a topic of 

growing interest (see, e.g. Castells 2004; Ghani et al. 2019; Perloff 2021). Moreover, media 

coverage can influence energy transitions through affecting diffusion and adoption of new 

technologies and public acceptance of energy policies. (see, e.g. Sengers, Raven, and Van 

Venrooij 2010; Lyytimäki et al. 2018; Cox 2010). Analysis of how and which (8¶V�UHVSRQVHV�

to the current crisis were reflected in the media is therefore beneficial to the broader 

understanding of the European energy transition context. Researching media in this thesis was 

also practical due to their widespread online availabilities, which provide the researcher with 

what Marotzki, Holze, and Verständig (2014) FDOO�³LQILQLWH�UHVHDUFK�SRVVLELOLWLHV´. 

Selection of the online media sources included both purposeful and random sampling. The 

purposeful sampling was used to establish a diverse range of credible media sources (12 main 

and 79 additional), with understanding that quantity of the sources does not necessarily 
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guarantee comprehensiveness of the research (Merriam and Tisdell 2015, 185). Subsequently 

a random sampling was applied to the selected media sources to minimize biasness and increase 

validity (ibid., 100) in collecting publication items. 

Finally, paraphrasing Ratcliffe, data cannot speak without an interpreter (1983, 149). At the 

same time, this means that a certain scientific theory or a perspective guiding a researcher has 

its impact on data interpretation. Therefore, to enhance credibility of the conducted research 

additional steps should be taken. For example, triangulation is a well-recognized technique to 

increase objectivity of the findings and validity of the research (see, e.g. Seale 1999; Patton 

2015; Denzin 2017). In this research I applied triangulation through using a variety of sources 

and methods (Table 4). 

Table 4. Sources and methods used. 
Source: Author. 

Sources Methods 
Official 
documents (the 
EC proposals, 
the IEA plans, 
policy briefs of 
NGOs, 
discussion 
papers, etc.) 

Statistical data 
(Eurostat, 
Statista, IEA, 
IRENA, Our 
World in Data) 

News, political 
statements, 
published 
interviews 
(variety of 
sources) 

Policy analysis 
(the EC 
proposals, the 
IEA plans, 
policy briefs of 
NGOs, 
discussion 
papers, etc.) 

Data analysis 
(Eurostat, 
Statista, IEA, 
IRENA, Our 
World in Data) 

Content 
analysis of the 
interviews, 
statements and 
opinions of the 
European 
politicians and 
energy 
transition 
experts 

 

Data selection, collection, and classification 

First, credible media sources were defined. Annex A to this thesis contains a full list of media 

and governmental sources used. Then, the first database for collecting publication items (i.e., 

news articles on measures mitigating energy crisis in the EU, interviews and comments of the 

European politicians, analysis and opinions of the energy experts, NGOs, think tanks, etc.) on 

a Notion knowledge management platform (www.notion.so) was established (Figure 5). The 
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data gathering continued from April 2022 to July 2022. After the first 50 items had been added 

to the database, the data classification started. Initially the publication items were coded against 

WKH�FRXQWU\¶V�QDPH��H�J���µ$XVWULD¶� and the measure it described (e.g., µVXEVWLWXWLQJ�5XVVLDQ�

JDV¶�� 

 

Figure 5. Selected publication items in the first database. Screenshot from a Notion 
knowledge management platform. 

Second, after documentary analysis of the &RPPLVVLRQ¶V� DQG� WKH� ,($¶V proposals was 

completed (subsection 3.2.2), the second database was established (Figure 6). It summarizes 

specific measures from the REPowerEU Plan (EC 2022o)��WKH�,($¶V�SODQs to reduce oil use 

(IEA 2022a) and Russian natural gas imports (IEA 2022b), and the joint plan of the EC and the 

IEA to save energy (IEA 2022g). In addition, the new UK energy strategy (The UK 

Government 2022) was analysed and included into the database. The measures were later 

classified according to the energy source which it targets (e.g., coal, oil, gas, nuclear). Cross-

cutting measures were included into one group (e.g., support on energy bills). Publication items 

in the ILUVW�GDWDEDVH�ZHUH�FRGHG�DJDLQVW�WKH�PHDVXUH¶V�JURXS��H�J���µJDV��DOWHUQDWLYH�VXSSOLHUV¶�� 
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Figure 6. Selected measures in the second database. Note: the last column contains 
publication items from the first database. Screenshot from a Notion knowledge 
management platform. 

Finally, the first database was connected with the second one using the capacity of Notion to 

create and manage relational databases, so that publication items could be directly linked with 

the measures from the documents. Statements that could be not classified as measures or if they 

represented measures not reflected in the documents of the EC, the IEA, UK were classified as 

µQRW� D� PHDVXUH¶� �IRU� H[DPSOH�� GLVFXVVLRQ� about legal payments for Russian gaV�� RU� µRWKHU�

PHDVXUHV¶ (e.g., gas sanctions that were discussed in the media but not included in the 

&RPPLVVLRQ¶V�SURSRVDOV or a sanction package). Additionally, such publication items as critical 

reviews, concerns of the environmental organizations, and analytical articles collected in the 

first database were coded not only against the measure they reflected on but also as 

µFULWLFLVP�FRQFHUQV�DQDO\VLV�SURSRVDOV¶ and constitute an independent group in the second 

database to ease the navigation. 

Eventually, the first database contains 352 publication items which is sufficient to provide an 

overview of the media framing of the crisis. This database contains nine columns representing 

a headline of the item, its summary, tags for countries and measures, type of the publication 

(news/ document/ statement/ proposal/ analysis/ opinion), tags for measures from the second 
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database, URL address, publication date, and the date when the information was added to the 

database. The second database includes 40 rows representing (a) measures from the documents, 

(b) measures that were discussed in the media but not presented in the documents, (c) 

information relevant for understanding the crisis but not formulating a particular measure, and 

(d) critical reviews and analysis. The IRXU�FROXPQV�VWDQG�IRU�D�PHDVXUH¶V�WLWOH��JURXS�WR�ZKLFK�

it relates, source (document), and media sources that reflect on the particular measure in the 

first database. The results of the data analysis are reported in section 4.4. Due to their size, both 

databases are uploaded to a file hosting service Dropbox and can be accessed via the link below: 

https://www.dropbox.com/sh/bofe976fdjl96jr/AACChvksn7Eppc1fygzxv8ZUa?dl=0.  

Analysis of the general trends in media 

In order to understand general trends in the media regarding the crisis (e.g., sanctions) and 

topics relevant for energy transitions (e.g., renewables) and how they correlated, two tasks were 

completed. First, tendencies in the user web search and news search were analysed. This was 

done via Google trends, a service that DOORZV�WR�FRPSDUH�XVHUV¶�LQWHUHVW�IRU�GLIIHUHQW�topics and 

demonstrates how XVHUV¶�search interest changes over time. While sanctions were among the 

most discussed topic in the media according to the collected publication items (see section 3.2.4 

for database description and section 4.4 for results of the analysis), the first set of search terms 

that were compared LQFOXGHG�µVDQFWLRQV¶��µ5XVVLDQ�JDV¶��µUHQHZDEOH�HQHUJ\¶��µQXFOHDU�HQHUJ\¶��

DQG�µ5XVVLDQ�RLO¶��The second set of search terms contained µ5XVVLDQ�JDV¶��µUHQHZDEOH�HQHUJ\¶��

µQXFOHDU�HQHUJ\¶��DQG�µ5XVVLDQ�RLO¶��Both times worldwide interest for different search terms 

was checked for a time range between 01.02.2022 and 01.07.2022.  

Second, statistics about publications on two topics in the media ± sanctions and renewables ± 

was gathered. While the first step allows to establish, which topics were of particular interest 

among the Internet users, the second step provides with insights about media coverage of the 
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two topics. Since Reuters publishes news on a daily basis that are read by more than a billion 

people each day and stands for high journalistic standards (Reuters 2022a), 5HXWHUV¶�

publication database was selected for this analysis. The search was conducted using online 

VHDUFK�WRRO�RQ�WKH�5HXWHUV¶V�ZHEVLWH�DQG�EDVHG�RQ�the keyword phrases µVDQFWLRQV�RQ�5XVVLD¶�

DQG�µUHQHZDEOH�HQHUJ\¶�ZLWKLQ�WZR�WLPH�UDQJHV��SDVW�PRQWK�DQG�SDVW�\HDU���The results of both 

analyses are reported in section 4.4. 

Table 5 presents all steps as well as their data sources, goals and relevance to research questions 

included in the research method in this study. 

Table 5. Identification of steps, goals, sources, and their relevance for research 
questions. 
Source: Author. 

Step Goals Sources Relevance for the research questions 

Review of the 
EU 
dependency on 
energy 
imports 

To understand how 
dependent the EU is 
in its energy 
consumption 

Eurostat  

Our World in 
Data  

Enables to understand diversity within EU MS 

Provides information about main energy 
partners of the EU 

Enables to understand global interconnections 
between the countries 

Review of the 
06¶�UHOLDQFH�
on Russian 
fossil fuels 

To understand 
dependency on 
Russian fossil fuels 
in different EU MS 

To understand 
vulnerabilities of 
energy systems in 
EU MS 

Eurostat 

Statista 

IEA 

Enables to understand energy security concerns 
in the EU 

Enables to understand which EU MS are likelier 
to immediately seek for new energy partners 

Enables to understand complexity of reducing 
Russian fossil fuel imports 

Review of the 
trends in 
energy mix 
and electricity 
generation in 
MS 

To understand 
electricity mix in EU 
MS 

To understand to 
what extent 
electricity 
generation in MS 
depends on fossil 
fuels 

Eurostat 

IEA 

Our World in 
Data 

Enables to understand diversity within EU MS 

Provides insights about feasibility and 
ambitiousness of further decarbonisation of 
electricity in different EU MS 

Review of the 
past energy 
crises (2009 
and 2014) 

To understand how 
past crises affected 
the EU energy 
policies 

Energy 2020 ± A 
strategy for 
competitive, 
sustainable and 

Enables to understand which measures were 
taken in the past to mitigate energy crunch 
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Step Goals Sources Relevance for the research questions 

secure energy (EC 
2010) 

The January 2009 
gas supply 
disruption to the 
EU: an 
assessment (EC 
2009) 

Report on the 
findings of the 
South-East-
European Focus 
Group (EC 
2014a) 

European Energy 
Security Strategy 
(EC 2014b) 

Energy security: 
Commission puts 
forward 
comprehensive 
strategy to 
strengthen 
security of supply 
(EC 2014c) 

Publication of the 
Oxford Institute 
for Energy 
Studies and CEPS 

Review of the 
measures in 
the µ)LW�IRU���¶�
package and 
REPowerEU 
plan 

To detect difference 
in energy policies 
and targets before 
and after the Russian 
invasion 

To identify whether 
the new EU energy 
targets are aligned 
with low-carbon 
transition 

The µ)LW�IRU���¶�
package (EC 
2021a) 

REPowerEU Plan 
(draft and the 
final proposal) 
including 
accompanying 
documents (EC 
2022o) 

Enables to understand how the crisis affected 
energy policy in the EU 

Enables to understand whether security of 
energy supply was prioritized over climate 
concerns 

Enables to understand how fast the EU can 
develop proposals aimed at mitigation of the 
crisis 

Provides a base to answer a question whether 
the security crisis will accelerate or slow down 
the ongoing transition to low-carbon sources 

Review of the 
measures in 
the IEA 
proposals  

To identify 
recommendations of 
the IEA aimed at 
cutting the EU 
dependency on 
Russian fossil fuels 

A 10-Point Plan 
to Cut Oil Use 
(IEA 2022a) 

A 10-Point Plan 
to Reduce the 
(XURSHDQ�8QLRQ¶V�

Enables to understand how fast international 
organizations can develop proposals aimed at 
mitigation of the crisis 

Enables to draw conclusions about effects of the 
crisis on speed of the ongoing transition to low-
carbon sources 
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Step Goals Sources Relevance for the research questions 

Reliance on 
Russian Natural 
Gas (IEA 2022b) 

Playing my part: 
How to save 
money, reduce 
reliance on 
Russian energy, 
support Ukraine 
and help the 
planet (IEA 
2022g) 

Nuclear Power 
and Secure 
Energy 
Transitions ± 
Analysis (IEA 
2022f) 

Identification 
RI�WKH�(8�06¶�
energy 
strategies 
mitigating the 
crisis 

To understand 
immediate responses 
of EU MS to the 
Russian invasion 
related to their 
energy policy 

Media sources 
primarily 
presented but not 
limited to Reuters, 
Bloomberg, The 
Economist, 
Financial Times, 
The Independent, 
Politico, The 
Washington Post, 
the Guardian, 
Euractiv, Energy 
Monitor, 
Oilprice.com, 
CNBC, The 
Times, Deutsche 
Welle, Der 
Spiegel, Die Welt, 
Tagesschau 

Enables to understand how the crisis affected 
energy policy in EU MS 

Enables to understand whether national security 
of energy supply was prioritized over climate 
concerns 

Enables to understand how fast EU MS 
response to the crisis 

Highlights the major energy problems that 
different EU MS face during the crisis 

Enables to draw conclusions about speed and 
direction of the ongoing transition to low-carbon 
sources 

Provides a base to answer a question to what 
extent energy transitions (low-carbon or 
otherwise) can be facilitated by the application 
of strong policies 

Provides a base to answer a question whether 
the security crisis will accelerate or slow down 
the ongoing transition to low-carbon sources 

Provides insights about the development of 
future energy markets 

Analysis of the 
media 
coverage of 
WKH�(8¶V�
responses to 
the crisis 

To identify how the 
REPowerEU 
proposals were 
reflected in the 
media 

Media sources 
primarily 
presented but not 
limited to Reuters, 
Bloomberg, The 
Economist, 
Financial Times, 

Highlights the most discussed mitigation 
pathways and topics relevant for the EU energy 
transitions and current energy security crisis 
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Step Goals Sources Relevance for the research questions 

The Independent, 
Politico, The 
Washington Post, 
the Guardian, 
Euractiv, Energy 
Monitor, 
Oilprice.com, 
CNBC, The 
Times, Deutsche 
Welle, Der 
Spiegel, Die Welt, 
Tagesschau 

3.3 Limitations 

7KLV�WKHVLV�ZDV�FRPSOHWHG�ZKHQ�WKH�(XURSHDQ�HQHUJ\�FULVLV�WULJJHUHG�E\�5XVVLD¶V�LQYDVLRQ�RI�

Ukraine was still unfolding. The thesis is based on the first five months that followed the 

Russian invasion and, therefore, it considers and analyses emergency responses to the crisis as 

well as proposals and energy policies that appeared in this timespan, i.e., only contains 

information available up to 20 July 2022. Therefore, the thesis could not provide a complete 

account of the long-term effect of the crisis. Theorizing about future geopolitical context and 

the prospective EU-Russia relations, though having significant implications for energy trade 

and global energy market, are beyond the scope of this thesis. 

Second, the analysis of the media coverage did not involve all media sources, articles, opinions, 

statements, etc. issued between March 2022 and July 2022. Instead, a purposeful followed by 

random sampling were chosen with an intention not to overrepresent particular media sources 

and certain topics over other and to follow the unfolding crisis from the perspectives of 

different media and different actors (e.g., the leaders of the European states, the heads of the 

ministries, the EU representatives, energy experts, international organizations, think tanks, 

etc.). It is conceivable that another sampling strategy would produce different results, possibly 

also answering a slightly different question (e.g., investigating the perception of the crisis and 

the response by a particular social group that uses a particular segment of the media). 
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)LQDOO\��WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�µVHWWLQJ�WDUJHWV¶�DQG�µUHDFKLQJ�WDUJHWV¶��,QGHHG��DQDO\VLV�

RI�WKH�(8�SURSRVDOV�HPHUJHG�GXH�WR�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH�LV�OLPLWHG�WR�WKH�HQYLVLRQHG�

measures and immediate responses of the EU MS. However, it is still important to consider 

emerging measures and policies as, paraphrasing Ikenberry, it enables to understand how 

problems were defined at governmental level and which policy responses were considered as 

possible (Ikenberry 1986, 105).  
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4 RESULTS 

This chapter presents the results of the study. The first subsection covers WKH�(8¶V�GHSHQGHQF\�

on imported energy. The second subsection outlines historical precedents of energy threats 

related to Russia-Ukraine conflicts and their effects on the EU. The third subsection examines 

the EU energy transition policies released in 2021 and 2022. The fourth subsection portrays 

the (8¶V�responses to the current crisis, demonstrates how they were covered in the media, and 

reflects on feasibility of the new energy targets and their alignment with low-carbon transitions.  

4.1 Dependency of the EU on energy imports 

The European continent has been increasingly dependent on imported energy resources as 

energy demand significantly exceeds its domestic production. Moreover, due to the depletion 

of the domestic reserves (e.g., in the North sea) and environmental policies, focused on 

transition to low-carbon sources, both oil and gas production in the EU have considerably 

declined within the last twenty years (Sönnichsen 2022). Compared to 2020, EU domestic 

production in 2020 dropped by 89% for oil (Statista 2021b) and by 80% for gas (Statista 

2021a). Overall dependency on fossil fuel imports in the EU was as high as 60% in the recent 

years, with a slight decline due to the decreased energy consumption caused by the COVID-19 

pandemic (Figure 7). In 2020, the EU relied on net imports for 97 % of the crude oil and 

petroleum products (Eurostat 2022f), for 84% of natural gas (Statista 2022b), and for 35.8 % 

of solid fossil fuels (Eurostat 2022a) it consumed.  
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Figure 7. Dependency rate on energy imports in the European Union (EU-28) from 2008 
to 2020. 

Data source: Statista 2022b. 

Another trend observed in the EU over time is a prevalent dependency on Russian fossil fuels. 

For example, in 2020, Russia alone met 24.4% of all EU energy needs (Eurostat 2022c). That 

\HDU��5XVVLD�ZDV�WKH�PDLQ�VXSSOLHU�RI�IRVVLO�IXHOV�DQG�DFFRXQWHG�IRU�PRUH�WKDQ�����RI�WKH�(8¶V�

total gas imports, for 29% of its oil imports and for 54% of its coal imports (Eurostat 2022g). 

Table 6 presents the key EU suppliers of crude oil, natural gas and solid fossil fuels.  

Table 6. The main EU suppliers of crude oil, natural gas and solid fossil fuels, 2020. 
Data source: Eurostat 2022. 

Supplier Crude oil, % of total 
imports 

Natural gas, % of total 
imports 

Solid fossil fuels, % of 
total imports 

Russia 29 43 54 

The United States 9 - 16 

Norway 8 21 - 

Saudi Arabia 7 - - 

The United Kingdom 7 - - 

Kazakhstan 6 - - 

Nigeria 6 - - 

C
E

U
eT

D
C

ol
le

ct
io

n



 39 

Supplier Crude oil, % of total 
imports 

Natural gas, % of total 
imports 

Solid fossil fuels, % of 
total imports 

Algeria - 8 - 

Qatar - 5 - 

Australia - - 14 

 

In order to understand the EU context, it is important to consider that there are different patterns 

in energy use among the EU MS and, therefore, energy dependency on Russia varies across 

the EU. While some European countries have multiple energy partners and the share of Russian 

fossil fuels is not high, for others, Russia is the main oil (e.g., Hungary) or gas (e.g., Latvia) 

supplier. Table 7 identifies reliance of the EU MS on Russian energy imports as of 2020. 

Table 7. Share of fossil fuels supplied by Russia in total energy imports in the EU MS, 
%, 2020. 
Data source: Eurostat 2022f; IEA 2022c*1. 

Country Crude oil Natural gas Solid fossil fuels 
Austria 10.3 (36.6 Kazakhstan) 0* 9.5 (58.9 Poland) 

Belgium 28.5 6.7 (41 Norway) 32 

Bulgaria 99 (as of 2018)* 75.2 85.4 

Croatia 14.7 (66.8 Azerbaijan) 0 (69.6 Hungary) 70.4 

Cyprus 2.8 (as of 2019)* 0* 100 

Czech Republic 48.8 100 8 (76.2 Poland) 

Denmark 12.2 (34 USA) 0 (99.9 Germany) 95.7 

Estonia NA2 93 100 

Finland 80.9 97.6 50.4 

France 8.7 (16.1 Kazakhstan) 16.9 (36.3 Norway) 31.8 

Germany 34 66.1 45.9 

 
1 The IEA data were used where Eurostat data were not available. It should be noted that the IEA and Eurostat 
use slightly different methodologies resulting in data discrepancies in cases where data are provided by both 
sources. 
2 IEA note on Estonia��³(VWRnia shows negative values for 2019 and 2020 as a result of the statistical processing 
of oil shale liquefaction processes´�(IEA 2022h). For more iQIRUPDWLRQ�DERXW�(VWRQLD¶V�RLO�VKDOH�VHH�IEA 2022c. 
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Country Crude oil Natural gas Solid fossil fuels 
Greece 28.2 (30 Iraq) 38.4 87 

Hungary 58.8 95 20 (44.9 USA) 

Ireland 0 (74.3 USA) 0 (100 UK) 20.7 (24.5 South Africa) 

Italy 13.5 (Azerbaijan 18.8) 43.3 52.7 

Latvia 0 (100 Estonia) 100 97 

Lithuania 72.3 41.8 90.6 

Luxembourg 0* 27.2 (32.9 Norway) 6.2 (81.5 South Africa) 

Malta 37.4 (as of 2019)* 0 (81.2 Trinidad and Tobago) 0* 

The Netherlands 24.3 30.3 (36.5 Norway) 53.3 

Poland 71.5 54.8 72.1 

Portugal 4.9 (24.3 Brazil) 9.7 (53.8 Nigeria) 66.3 

Romania 37.2 (Kazakhstan 44.5) 44.8 (52.8 Hungary) 55.7 

Slovakia 100* 85.4 30.4 

Slovenia 27.9* 8.7 (91 Austria) 4.5 (85.9 Indonesia) 

Spain 5.9 (18.5 Nigeria) 10.5 (29.2 Algeria) 46 

Sweden 10.3 (61.8 Norway) 13.8 (49.1 Denmark) 22.7 (52.6 Australia) 

Note: Crude oil data include crude oil, NGL, refinery feedstocks, additives and oxygenates and other 
hydrocarbons. Solid fossil fuels include coal and coal products. When Russia is not the main supplier, the biggest 
supplier is given in the brackets. 

On thH�RWKHU�KDQG��IRVVLO�IXHOV�SOD\�GLIIHUHQW�UROH�LQ�WKH�(8�06¶�HQHUJ\�DQG�HOHFWULFLW\�PL[��

For example, though both Finland and Latvia relied on Russia for more than 90% of natural 

gas in 2020, the importance of this source is not the same for these two countries. In Finland, 

the share of natural gas was as low as 6.53% in primary energy consumption per capita and 

5.81% in electricity consumption per capita as of 2020 (Our World in Data 2022c; 2022b). For 

Latvia, dependency on Russia is stronger as natural gas accounted for 27% in primary energy 

consumption per capita and for 36% in electricity consumption per capita as of 2020 (ibid.). 

Figure 8 and Figure 9 provide an overview of energy and electricity consumption by source in 

the EU MS. 
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Figure 8. Per capita primary energy consumption by source, EU26 (no data for Malta), 
2020. 

Source: Our World in Data 2022b. 

Note: Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in 
fossil fuel production by converting non-fossil energy into the energy inputs required if they had the same 
conversion losses as fossil fuels. 

 

Figure 9. Per capita electricity consumption by source, EU-27, 2020. 
Source: Our World in Data 2022a. 

To understand why energy security concerns in the EU are on the top of the European political 

agendas, it is therefore necessary to look deeper not only into the EU energy imports, but also 

into the ways how energy is used in different EU MS, on which energy sources their economies 
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run, whether states have multiple energy suppliers or just a few, and how dependent on energy 

imports and certain suppliers they are. Due to the overall considerable reliance on Russian 

fossil fuels in the EU (Table 6) and the EU-Russia relations becoming particularly strained 

DIWHU�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH��LW�LV�LPSRUWDQW�WR�NQRZ�ZKLFK�FRXQWULHV�DUH�HVSHFLDOO\�UHOLDQW�

on Russian energy imports. Table 8 provides an overview of the European countries dependent 

on Russian oil, gas and coal in electricity use. 

Table 8. The EU MS dependent on Russian fossil fuels in electricity use. 
Source: Eurostat 2022f; Our World in Data 2022a. 

 Russia is the main/second main supplier for the respective fossil fuel 
Significant share of oil in 
electricity (over 15%) Estonia 

Significant share of gas in 
electricity (over 15%) 

Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxembourg, the 
Netherlands, Portugal, Romania, Spain 

Significant share of coal in 
electricity (over 15%) Bulgaria, Germany, Poland, Romania 

 

4.2 Past energy security crises (2009 and 2014) 

During the last decades, energy security concerns were triggered in the EU several times. In 

winter 2008/2009, a dispute over gas prices between Russian Gazprom and Ukrainian Naftogaz 

resulted in cutting gas supplies to Ukraine which led to the interruption of gas transit to 18 

European countries from Russia pass via Ukraine in the middle of winter (Reuters 2009). For 

(XURSH�� LW� EHFDPH�³D� ODQGPDUN�JDV� DQG� HQHUJ\� VHFXULW\�HYHQW´�ZLWK� IDU-reaching economic 

consequences (Pirani et al. 2009, 60). The EU had to rapidly facilitate an agreement between 

5XVVLD�DQG�8NUDLQH�WR�HQVXUH�JDV�VXSSOLHV�WR�(8�06�DV�EDFN�WKHQ�³>W@KHUH�ZDV�QR�FRQWLQJHQF\�

plan at national or EU level as to how to react to an unforeseen major disruption, which industry 

UHSUHVHQWDWLYHV� KDG� WKRXJKW� µLPSRVVLEOH¶´� (EC 2009, 5). Vulnerabilities of the EU energy 

V\VWHP�WR�JDV�GLVUXSWLRQ�FDXVHG�VLJQLILFDQW�HFRQRPLF�UHSHUFXVVLRQV�LQ�VHYHUDO�(8�06��5XVVLD¶V 

UHSXWDWLRQ�RI�D�UHOLDEOH�JDV�VXSSOLHU�DQG�8NUDLQ¶V�UHSXWDWLRQ�DV�D�VHFXUH�WUDQVLW�FRXQWU\�ZHUH�

considerably damaged (Pirani et al. 2009, 61). 
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Understanding the need to improve EU response mechanisms to crises (including early 

monitoring, prediction and mitigation strategies), the EC assessed the 2009 gas crisis in detail 

and proposed improvements to the existing regulations in the energy security realm (EC 2009). 

The main lesson learnt from the January 2009 gas crisis was that interruption of gas supply on 

this scale might happen again due to any unforeseen events (e.g., political disagreements, 

technical problems or accidents on the major gas pipelines transiting gas to Europe) (EC 2009, 

6). The initiated discussion resulted in the development of the renewed energy strategy 

�µ(QHUJ\�����¶��ZLWK�WKH�IROORZLQJ�GHILQLWLRQ�RI�WKH�(8¶V�HQHUJ\�VHFXULW\�REMHFWLYH� 

[T]o ensure the uninterrupted physical availability of energy products and services 
on the market, at a price which is affordable for all consumers (private and industrial), 
while contributing to the EU's wider social and climate goals (EC 2010). 

The biggest difficulties that the EU energy system faced when attempted to mitigate the 2009 

gas crisis related to the lack of sufficient infrastructure (e.g., interconnections between MS) 

and very limited diversification options both for route change and fuel source switching (EC 

2009, 14). The resuOWV�RI�WKH�(&¶V�DVVHVVPHQW�UHYHDOHG�WKDW�WKH�FRXQWULHV�WKDW�KDG�IXHO�VZLWFKLQJ�

options as well as access to gas storages and alternative routes were the most successful in 

tackling a sudden interruption of gas supply (ibid., 8). For example, in Austria, Slovakia, 

Greece, Poland, Bulgaria, and Romania temporary switching from gas to oil for heating and 

coal for power generation took place (ibid.). Increased natural gas imports from Norway and 

Libya, switching to the pipeline route via Belarus and Turkey to receive Russian gas, 

collaboration between MS to use gas from storage, and additional LNG supply assisted in 

mitigating the impacts of the energy crisis. In this respect, south-eastern Europe (e.g., Bulgaria, 

Moldova, and Serbia) lacking a pipeline network and interconnections that would transport gas 

from other European regions was particularly vulnerable to the suspension of Russian gas. Due 

to this, both the EC and external experts (see e.g., Macintosh 2010; Pirani et al. 2009) 

recommended diversification of the EU suppliers and fuel options (e.g., LNG and respective 
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infrastructure) to reduce reliance on a single energy provider and fuel routes, making, therefore, 

the EU energy system more resilient and independent from the geopolitical context and 

technical issues. 

7KRXJK�5XVVLD¶V� UHVSRQVLELOLW\� LQ�FXWWLQJ�EDFN�GHOLYHULHV� WR� WKH�(8�ZDV� UHFRJQL]HG�� LW�ZDV�

FRQVLGHUHG�WKDW�5XVVLD¶V�GHFLVLRQ�WDUJHWHG�8NUaine and not the European customers as the EU 

and Russia mutually depended on the gas trade and a sudden suspension of gas supplies meant 

lost revenues and penalties for Gazprom (Pirani et al. 2009, 33). Understanding that the Russia-

Ukraine relationships could worsen again leading to a new cut off, a new gas pipeline route 

away from Ukraine, the Nord Stream twin pipeline system (NSP), connecting Russian Vyborg 

and German Lubmin via the Baltic Sea was completed in 2012 (Nord Stream AG 2022). 

Construction of another pipeline that would connect Russia and south-eastern Europe through 

the Black Sea bypassing Ukraine, South Stream, started in the same year. 

The next crisis was not long in coming. In 2014, following the escalation of the conflict 

between Russia and Ukraine, a new dispute over gas prices and payments for gas supplies 

started and eventually led to suspension of gas supplies to Ukraine in June 2014 (POLITICO 

2014). This raised concerns about disruption of gas transit to the EU as it happened in 2009. 

At the same time, as NSP was already in operation and the mild weather conditions in the EU 

in summer 2014 resulted in a relatively low gas demand, an immediate interruption of gas 

supplies via Ukraine in 2014 could not be same disruptive for the EU energy system as it was 

in 2009 (Pirani et al. 2014). Nevertheless, understanding potential risks, the Commission 

proposed a new European Energy Security Strategy (EC 2014b). Presenting the Strategy, 

European Commission President (2004-2014) José Manuel Barroso said: 

The EU has done a lot in the aftermath of the gas crisis 2009 to increase its energy 
security. Yet, it remains vulnerable. The tensions over Ukraine again drove home 
this message. In the light of an overall energy import dependency of more than 50% 
we have to make further steps. (EC 2014c) 
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To reduce energy insecurity, the Commission suggested eight steps, including diversification 

of energy supplies, moderation of energy demand, and increase in energy production in the EU 

(EC 2014b, 3). Development of new gas routes, expansion of the infrastructure, stronger 

interconnectivity between Member States as well as broadening of gas suppliers aimed to 

GHFUHDVH�WKH�(8¶V�GHSHQGHQF\�RQ�µSDUWLFXODU�VXSSOLHUV¶�(EC 2014b, 20). At the same time, the 

Strategy emphasized that shifting of the European economy to a low-carbon one should be a 

priority for 2014-2020 (ibid.). Ahead of winter 2014, the South-East European (SEE) Focus 

Group, consisting of Bulgaria, Croatia, Greece, Hungary, and Romania, released 

recommendations to mitigate potential interruption of gas supply from Russia (EC 2014a). 

Being the most exposed Member States to this disruption due to their mutual dependency and 

reliance on Russian natural gas, the SEE Focus Group concluded that for them fuel switching 

is a key measure in case of Russian gas cut-off (EC 2014a, 8). 

Throughout ������ 5XVVLDQ� UHPDLQHG� WKH� (8¶V� PDLQ� JDV� VXSSOLHU� (Directorate-General for 

Energy (EC) 2014, 8). At the same time, the escalation of military conflict in Ukraine increased 

tension between the EU and Russia. The construction of South Stream pipeline project 

bypassing Ukraine was cancelled in December 2014 (Reuters 2014), but later replaced with the 

TurkStream project that transports Russian gas to Turkey, South and Southeast Europe 

(TurkStream 2022). 

Both crises, though having different direct impacts on the EU economic situation, demonstrated 

that heavy dependency on Russian supplies ± whether through Ukraine or away from it ± may 

be dangerous for European energy system. These shock events raised energy security concerns 

and deepened an understanding that diversification of supply sources, suppliers, transit routes 

and fuel form (e.g., LNG) is required to guarantee security of energy supplies. At the same 

time, due to the attractive price for Russian gas and existing pipeline network connecting 
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Russia with Europe, moving away from Russian gas remained problematic. The construction 

of the next pipeline route connecting Russia and Germany, Nord Stream 2 (NSP2), started in 

2018 and was finished in the end of 2021. However, with the new escalation of the Russia-

Ukrainian conflict resuOWHG�LQ�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH�LQ�)HEUXDU\�������163��project 

was frozen (Marsh and Chambers 2022). 

4.3 Recent EU energy transition policies 

4.3.1 European Green Deal and the µFit for 55¶ package 

Due to the EU heavily reliance on Russia for its energy imports and energy security concerns 

associated with that, switching to indigenous sources of energy and diversification of energy 

sources and suppliers is an important step towards lower energy dependence of the EU. At the 

same time, as climate change creates additional threats to the world, mitigation of energy 

security concerns should be aligned with climate targets. 

Today, the EU is considered as a global leader in climate change policies, planning to achieve 

net-zero emissions target by 2050 (EC 2022a) and to meet 55% emission reduction by 2030 

(EC 2022j). The Union has led the introduction and expansion of such low-carbon technologies 

as nuclear (Brutschin, Cherp, and Jewell 2021; Jewell 2011) and renewables (Cherp et al. 2021) 

as well as the phase-out of coal power (Jewell et al. 2019; Vinichenko, Cherp, and Jewell 2021).  

At the heart of the EU energy transition policies is the European Green Deal (EC 2019), which 

was labelled DV�³(XURSH¶V�PDQ�RQ�WKH�PRRQ�PRPHQW´�(Simon 2019). It should be noticed that 

the Green Deal is far more than one document containing all possible measures. Instead, it is a 

set of various policies united under one goal: fighting climate change. By the time this thesis 

was completed, the Green Deal included several climate action initiatives, namely, European 

Climate Law (binding legislation of the 2050 climate-neutrality objective of the EU), European 
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Climate Pact (aims to engage society in climate action), 2030 Climate Target Plan (sets a target 

of emission reduction by 55% by 2030), and EU Strategy on Climate Adaptation (aims to 

improve adaptation of the EU and increase resilience to impacts of climate change by 2050) 

(EC 2022a). Each of these documents is responsible for a particular action and altogether they 

guarantee that the Green Deal targets will be achieved. Moreover, development and 

implementation of the policies and discussion of the Green Deal proposals (e.g., achieving 

climate neutrality by 2050) took several years. Key steps in delivering the European Green 

Deal presented in the Figure 10. 

 
Figure 10. Delivering the European Green Deal: Key steps. 

Data source: EC 2022g. Own design. 

The aim of the European Green Deal is to simultaneously ensure emission reduction making 

Europe the first climate neutral continent in the world, to decouple economic growth from 

increase in energy use, and to guarantee just transitions for regions traditionally dependent on 
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fossil fuel production and energy intensive industries (EC 2019). The Green Deal initiatives 

involve transformations in the EU economy, transport, energy, buildings, and nature protection 

and aims to boost global climate action (Figure 11). They outline mechanisms aimed at 

reducing GHG emissions from electricity generation, industry, transport, and flights within the 

EU, increasing energy efficiency, accelerating deployment of renewables, funding climate-

aligned changes, etc.  

 

Figure 11. Mind map of the European Green Deal. 
Data source: EC 2022i. Own design. 

Presented in July 2021, the EU µ)LW� IRU� ��¶� SDFNDJH� is part of the European Green Deal 

legislation DQG�HQYLVDJHV�D�SDWKZD\�WR�³D�IDLU��FRPSHWLWLYH�DQG�JUHHQ�WUDQVLWLRQ�E\������DQG�

EH\RQG´� WKURXJK� D� VHW� RI� SURSRVDOV� (EC 2021a, 3). It balances between various policy 

mechanisms (e.g., pricing, support measures, introduction of the standards, etc.) and contains 

new initiatives for climate, energy, buildings, land use and forestry (ibid.). Particularly, the µ)LW�

IRU���¶�SDFNDJH�suggested to extend Emissions Trading System (ETS) to road transport and 

buildings from 2026, proposed a Carbon Border Adjustment Mechanism (CBAM) that would 

set a price on imports of high-polluting goods, and presented a new Social Climate Fund (SCF) 
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aimed at supporting energy vulnerable households. Table 9 provides a full list of updates and 

proposals included in the µFit for 55¶ package. 

Table 9. The 'Fit for 55' package proposals. 
Source: EC 2021a. 

Pricing Targets Rules 
�6WURQJHU�(PLVVLRQV�7UDGLQJ�
System including in aviation  
�([WHQGLQJ�(PLVVLRQV�7UDGLQJ�WR�
maritime, road transport, and 
buildings  
�8SGDWHG�(QHUJ\�WD[DWLRQ�
Directive  
�1HZ�&DUERQ�%RUGHU�$GMXVWPHQW�
Mechanism  

�8SGDWHG�(IIRUW�6KDULQJ�
Regulation  
�8SGDWHG�/DQd Use Land Use 
Change and Forestry Regulation  
�8SGDWHG�5HQHZDEOH�(QHUJ\�
Directive  
�8SGDWHG�(QHUJ\�(IILFLHQF\�
Directive 

�6WULFWHU�&2��SHUIRUPDQFH�IRU�
cars & vans  
�1HZ�LQIUDVWUXFWXUH�IRU�DOWHUQDWLYH�
fuels  
�5H)XHO(8��0RUH�VXVWDLQDEOH�
aviation fuels  
�)XHOEU: Cleaner maritime fuels 

Support measures 
Using revenues and regulations to promote innovation, build solidarity and mitigate impacts for the 

vulnerable, notably through the new Social Climate Fund and enhanced Modernisation and Innovation Funds 

Considering that both the European Green Deal and the µ)LW�IRU���¶�SDFNDJH�were introduced 

only several years ago (in 2019 and 2021 respectively), and development and implementation 

of the concrete policies under the Green Deal legislation does not happen fast, it is too early to 

evaluate the results of the latest EU climate actions. On the other hand, while between 1990 

and 2018, GHG emissions in the EU were reduced by 23% (EC 2019, 4), achieving the Green 

Deal target means greater emission reduction within much shorter period of time. Though the 

EU is a world leader in taking action against the climate crisis, the speed of energy transitions 

in the EU is still considered insufficient to reach ambitious climate targets (Cherp et al. 2021). 

4.3.2 REPowerEU Plan 

5XVVLD¶V� LQYDVLRQ� RI� 8NUDLQH� EHFDPH� ³D� VWDUN� UHPLQGHU� RI� WKH� LPSOLFDWLRQV� WKDW� (XURSH¶V�

strategic dependence on fossil fuels (gas, oil and coal) imports from third countries can have 

RQ�WKH�8QLRQ¶V�HQHUJ\�PDUNHWV�DQG�VHFXULW\�RI�VXSSO\´�(EC 2022g). Under intensified energy 

security concerns, in March 2022, the Commission proposed the first outline of the 

REPowerEU Plan to phase out Russian fossil fuels well before 2030 (EC 2022h). Initially, the 

document that has been drafted since the beginning of 2022 was planned as a response to 
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soaring energy prices, but after the Russian invasion it was redesigned to respond to the energy 

crisis (Keating 2022). Presenting the Plan, Commission President Ursula von der Leyen said: 

We must become independent from Russian oil, coal and gas. We simply cannot rely 
on a supplier who explicitly threatens US. We need to act now to mitigate the impact 
of rising energy prices, diversify our gas supply for next winter and accelerate the 
clean energy transition. The quicker we switch to renewables and hydrogen, 
combined with more energy efficiency, the quicker we will be truly independent and 
master our energy system. (EC 2022q) 

The final version of the REPowerEU Plan released in May 2022 (EC 2022i) was accompanied 

with five documents targeting particular areas of the Plan (EC 2022o). Table 10 provides an 

overview of the key documents under the REPowerEU Plan. 

Table 10. REPowerEU: Key documents and their scope. 
Source: EC 2022m. 

Document Scope 
Commission Staff Working Document Implementing the Repower EU Action 
Plan: Investment Needs, Hydrogen Accelerator and Achieving the Bio-
Methane Targets Accompanying the Document Communication from the 
Commission to the European Parliament, the European Council, the Council, 
the European Economic and Social Committee and the Committee of the 
Regions REPowerEU Plan (EC 2022c) 

Acceleration of the hydrogen 
projects and bio-methane 
production 

 

Communication from the Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee 
of the Regions EU 'Save Energy' (EC 2022d) 

Energy savings and energy 
efficiency 

Communication from the Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee 
of the Regions Short-Term Energy Market Interventions and Long-Term 
Improvements to the Electricity Market Design ± a course for action (EC 
2022g) 

Security of supply and 
affordable energy prices 

Communication from the Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee 
of the Regions EU Solar Energy Strategy (EC 2022e) 

Scaling-up and speeding-up of 
solar power capacities 

  

Joint Communication from the Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee 
of the Regions EU external energy engagement in a changing world (EC 
2022n) 

Diversification of energy 
supplies and building long-
term partnerships with energy 
suppliers 
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The REPowerEU Plan includes proposals on energy saving measures, diversification of energy 

supplies, and acceleration of renewable energy deployment. According to the Commission, 

combination of these measures should assist EU in moving away from Russian fossil fuels. 

Simultaneously, the Commission aims to stay under the Green Deal legislation and mitigate 

climate change when scaling-up solar power capacities and speeding-up hydrogen and bio-

methane production. 

As it was demonstrated in subsection 4.1, before the crisis Russia was the leading supplier of 

oil, natural gas, and coal to the EU. Cutting dependence on Russian imports is therefore a 

complicated task for the Union. Moreover, as MS have uneven share of the fossil fuels in 

energy mix and electricity generation (Figure 5 and Figure 6) and as their reliance on Russian 

imports differs (Table 7)��LPSOLFDWLRQV�RI�WKH�&RPPLVVLRQ¶V�SURSRVDOV�DOVR�YDU\�DFURVV�WKH�EU. 

Acknowledging the challenges that the EU faces, the IEA released two proposals how to reduce 

fossil fuel use and decrease dependency on Russian energy imports: ³A 10-Point Plan to Cut 

Oil Use´ (IEA 2022a) and ³A 10-3RLQW�3ODQ� WR�5HGXFH� WKH�(XURSHDQ�8QLRQ¶V�5HOLDQFH�RQ�

Russian Natural Gas´ (IEA 2022b). Together with the Commission, IEA also suggested a set 

RI�HQHUJ\�VDYLQJ�PHDVXUHV��³Playing my part: How to save money, reduce reliance on Russian 

energy, support Ukraine and help the planet´ (IEA 2022g). 

As analysis of the proposals shows, the major difference between WKH� (&¶V� DQG� WKH� ,($¶�

positions is their opinion on nuclear power. In the REPowerEU Plan, the Commission 

envisaged extending lifetime of two nuclear power plants in Belgium and maintaining nuclear 

capacity in France (EC 2022c, 12). In contrast, IEA suggests not only extension of the operation 

of the plants scheduled for closure (five in total), but also returning reactors that were set offline 

in 2021 back to operations (IEA 2022b). Moreover, in the latest report on potential of nuclear 

power to mitigate both the current energy and climate crises, IEA encourages new investments 
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in the nuclear technologies (particularly in small modular reactors) to reach net zero targets by 

2050 (IEA 2022f). Challenges that nuclear energy faces in the EU are presented in detail in 

section 4.4.3. Table 11 presents overview of the short-, mid-, and long-term measures reducing 

dependence Russian fossil fuels from the &RPPLVVLRQ¶V and the IEA¶V proposals. Additionally, 

implications of the two packages of sanctions adopted by the Council of the European Union 

and imposed on Russian energy imports (EC 2022r) are indicated. 

Table 11. Measures proposed by the Commission and IEA. 

Measure  Short- / mid- 
/ long-term 

Particular action in the EU27 (if applies) Source 

Russian oil 
Alternative 
suppliers 

Short-term Work with G7, G20, OPEC, IEA, and other international 
fora as well as bilaterally with relevant countries to ensure 
well supplied and well-functioning oil markets (EC 2022n) 

REPowerEU 
Plan  

Sanctions Short-term Crude and refined oil embargo (immediate effect) 
For seaborne crude oil, spot market transactions and 
execution of existing contracts will be permitted for six 
months after entry into force, while for petroleum 
products, these will be permitted for eight months after 
entry into force. 
Member States who have a particular pipeline dependency 
on Russia can benefit from a temporary exemption and 
continue to receive crude oil delivered by pipeline (without 
permission to resell), until the Council decides otherwise. 
After a wind down period of 6 months, EU operators will 
be prohibited from insuring and financing the transport, in 
particular through maritime routes, of oil to third countries.  

Sixth package 
adopted by 
the Council of 
the European 
Union on 3 
June 2022 
(EC 2022r) 

Demand-
side 
behavioural 
measures to 
reduce 
consumption 

Short-term Reduce speed limits on highways by at least 10 km/h  

Work from home up to 3 days 

Car-free Sundays in cities 

A shift to public transport, cycling, walking 

Alternate car access to roads in cities 

Increase car sharing and reduce fuel use 

Promote efficient driving for trucks 

Use existing HSR and night trains 

Reduce business flights 

EVs and more efficient vehicles 
(EC 2022c; 2022d) 

IEA 10-Point 
Oil Plan 
REPowerEU 
Plan 
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Measure  Short- / mid- 
/ long-term 

Particular action in the EU27 (if applies) Source 

Russian gas 
Alternative 
suppliers 

Short-term 
(using existing 
LNG 
infrastructure 
and pipeline 
corridors) 
 
Mid-/Long-
term (until 
2027) (new 
LNG 
infrastructure 
and pipeline 
corridors) 

Scope of (potential) partners for LNG: US, Canada, Qatar, 
Australia, Egypt, Israel, Nigeria, Senegal, Angola 
 
Scope of partners for pipeline gas: Norway, Algeria, 
Azerbaijan 
(EC 2022n)  

IEA 10-Point 
Gas Plan 
REPowerEU* 

Demand-
side 
behavioural 
measures to 
reduce 
consumption 

Short-term Reduction of thermostats by 1º C (EC 2022d) IEA 10-Point 
Gas Plan 
REPowerEU 

Increasing 
energy 
efficiency 

Mid-term 
(until 2027) 

Speed up the replacement of gas boilers with heat pumps 
 
Accelerate energy efficiency improvements in buildings 
and industry 
(EC 2022d) 

IEA 10-Point 
Gas Plan 
REPowerEU 

Delayed 
phase-out of 
coal power 
plants 

Short-term More operating hours and delayed phase out of coal power 
plants in response to high gas prices (EC 2022c) 
 

IEA 10-Point 
Gas Plan 
REPowerEU 

Abandoned/ 
delayed 
phase-out of 
nuclear 
plants 

Short-term Envisaged operation of two Belgian nuclear units beyond 
2025 and maintained nuclear capacity in France (EC 
2022c)  
 

IEA 10-Point 
Gas Plan 
REPowerEU 

Boosting 
nuclear 
energy 
development 

Long-term  Nuclear 
Power and 
Secure 
Energy 
Transitions ± 
Analysis 
(IEA 2022f) 

Accelerating 
deployment 
of 
renewables 

Mid-term 
(until 2027) 

The renewables reach a 45% share in 2030 (EC 2022e) IEA 10-Point 
Gas Plan 
REPowerEU 

Accelerating 
bio-methane 
production 

Mid-term 
(until 2027) 

Bio-methane production reaches 35 bcm in 2030 (EC 
2022c) 

IEA 10-Point 
Gas Plan 
REPowerEU 

Accelerating 
renewable 
hydrogen 
production 
and imports 

Long-term (by 
2030 and 
beyond) 

Envisioned cooperation between Europe, Africa and the 
Gulf, potentially with Ukraine (EC 2022n) 
 
Renewable hydrogen use reaches 20 million tonnes (mt) 
by 2030 (EC 2022c) 

IEA 10-Point 
Gas Plan 
REPowerEU 
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Measure  Short- / mid- 
/ long-term 

Particular action in the EU27 (if applies) Source 

Russian coal 
Sanctions Short-term The purchase, import or transport into the Union of coal 

and other solid fossil fuels from August 2022 (EC 2022r) 
Fifth package 
adopted by 
the Council of 
the European 
Union on 8 
April 2022 

Alternative 
suppliers 

Short-term 
(coal phase-
out by 2030) 

Replacing 44 to 56 million tonnes of coal annually, largely 
by importing (EC 2022n) 

REPowerEU 

Cross-cutting 
Protecting 
vulnerable 
groups 

Short-term Support on energy bills  IEA 10-Point 
Gas Plan 
REPowerEU 

*Note: The REPowerEU includes documents listed in the Table 10. References to the respective documents are 
provided in the brackets. 

:KLOH� WKH�&RPPLVVLRQ�GLG�QRW�FDQFHO� WKH�SURSRVDOV�RXWOLQHG� LQ� WKH� µ)LW� IRU���¶�SDFNDJH�� LW�

reconsidered several energy targets set up earlier and added new measures to the REPowerEU 

Plan due to the unfolding crisis (Table 12). Concretely, it raised a target for UHQHZDEOHV¶�VKDUH�

in the overall EU energy mix from 40% to 45% by 2030, envisaged greater hydrogen 

production and hydrogen imports, set a new target for domestic production of bio-methane, 

and adjusted target for reduction of energy use from 9% to 13% for 2030 compared to the 2020 

Reference Scenario (EC 2022i). Understanding energy security threats to the vital energy 

systems in the EU, on the one hand, and willing to stop financing 5XVVLD¶V�LQYDVLRQ, on the 

other, the Commission has also proposed measures to diversify energy supply and to reduce 

energy use in the EU through implementation of the behavioural measures, which should cut 

demand for Russian gas in the EU by two-thirds by the end of 2022 (EC 2022q).  

Table 12. Comparison of selected energy targets in the µ)LW�IRU���¶�SDFNDJH�and the 
REPowerEU Plan. 
Source: EC 2021a; 2022i; 2022c; 2022n. 

Criterion for 
comparison 

The µFit for 55¶ Package The REPowerEU Plan 

Release date July 14, 2021 March 8, 2022 (first outline), May 18, 2022 
(final) 

Purpose ³)LW�IRU����UHIHUV�WR�WKH�(8¶V�WDUJHW�RI�
reducing net greenhouse gas emissions 
by at least 55% by 2030. The proposed 
package aims to bring EU legislation in 
line with the 2030 goal. The µ)LW�IRU�

³REPowerEU is a response to the hardships 
and global energy market disruption caused 
by Russia's invasion of Ukraine. There is a 
double urgency to transform Europe's 
energy system: ending the EU's 
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��¶�SDFNDJH�is a set of proposals to 
revise and update EU legislation´ 
(EC 2021a) 

dependence on Russian fossil fuels, which 
are used as an economic and political 
weapon and cost European taxpayers nearly 
¼����ELOOLRQ�SHU�year and tackling the 
climate crisis. The measures in the 
REPowerEU Plan can respond to this 
ambition, through energy savings, 
diversification of energy supplies, and 
accelerated roll-out of renewable 
energy to replace fossil fuels in homes, 
industry and power generation´ 

Emission 
reduction target 

At least -55% GHG by 2030 compared 
with 1990 levels 

At least -55% GHG by 2030 compared with 
1990 levels 

Renewables target 
in the overall 
energy mix 

40% by 2030 45% by 2030 

Renewable 
hydrogen 
(domestic 
production and 
import) target 

5.6 mt by 2030 (production) Up to ~20 mt (~10 mt production + 10 mt 
imported) by 2030, reflected in the 
µ,PSOHPHQWLQJ�WKH�5HSRZHU�(8�$FWLRQ�
Plan: Investment Needs, Hydrogen 
Accelerator and Achieving the Bio-Methane 
7DUJHWV¶�(EC 2022c) 

Bio-methane 
domestic 
production target 

17 bcm by 2030 35 bcm by 2030, reflected in the 
µ,PSOHPHQWLQJ�WKH�5HSRZHU�(8�$FWLRQ�
Plan: Investment Needs, Hydrogen 
Accelerator and Achieving the Bio-Methane 
7DUJHWV¶�(EC 2022c) 

Reduction of final 
energy 
consumption 

By 9% in 2030 compared to the level 
of efforts under the 2020 Reference 
Scenario3 

By 13% in 2030 compared to the level of 
efforts under the 2020 Reference Scenario4 

Measures aimed at 
diversifying of 
natural gas supply 

± LNG diversification (equivalent to 50 bcm, 
by the end of 2022) and pipeline gas import 
diversification (10 bcm by the end of 2022) 
Potential suppliers reflected in the µEU 
external energy engagement in a changing 
world¶�(EC 2022n) 

Natural gas and 
oil saving 
measures (through 
demand-side 
behavioural 
measures) 

± Reflected in the µEU Save Energy¶ (EC 
2022d) DQG�µ,PSOHPHQWLQJ�WKH�5HSRZHU�(8�
Action Plan: Investment Needs, Hydrogen 
Accelerator and Achieving the Bio-Methane 
7DUJHWV¶�(EC 2022c), illustrative potential: 
~ 13 bcm of natural gas, ~16 mtoe of oil 

Natural gas saving 
measures (through 
longer operation 
of coal and 
nuclear power 
plants) 

± Reflected in the µImplementing the 
Repower EU Action Plan: Investment 
Needs, Hydrogen Accelerator and 
Achieving the Bio-Methane Targets¶ (EC 
2022c), potentially saves 31 bcm of gas 

Impact of the 
measures on gas 
consumption 

Reduction by 30%, equivalent to 116 
bcm, by 2030 compared to 2020 

Reduction by ~80%, equivalent to 310 bcm, 
by 2030 compared to 2020 

 

 
3 For more information about the 2020 Reference Scenario please see Directorate-General for Climate Action 
(EC) et al. 2021; EC 2021b. 
4 For more information about the 2020 Reference Scenario please see Directorate-General for Climate Action 
(EC) et al. 2021; EC 2021b. 
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4.4 EU energy strategies emerged in response to the crisis 

7KH�VHFWLRQ�VWDUWV�ZLWK�DQ�RYHUYLHZ�RI�WKH�PHGLD�FRYHUDJH�RI�WKH�&RPPLVVLRQ¶V�SURSRVDOV to 

gain an insight about the most discussed topics regarding the current energy crisis. Then, this 

section describes measures outlined in the REPowerEU Plan and these immediate responses to 

the crisis that have already emerged in Member States��)ROORZLQJ�WKH�&RPPLVVLRQV¶�ORJLF� both 

proposals and responses are classified into the five categories: (1) diversification of suppliers, 

(2) shift in the mix of energy sources, (3) acceleration of renewable energy deployment, (4) 

energy savings, and (5) support on energy bills. Each of these categories constitutes a 

subsection with occasional breaking into smaller clusters when it was required. 

4.4.1 2YHUYLHZ�RI�WKH�PHGLD�FRYHUDJH�RI�WKH�(8¶V�UHVSRQVHV�WR�WKH�FULVLV 

This subsection reports the results of the analysis of the media FRYHUDJH�RI�WKH�(8¶V�UHVSRQVHV�

to the current crisis. While some of the measures are aligned with low-carbon transitions (e.g., 

deployment of renewable energy, switching nuclear power, increase in energy efficiency), 

others are not aligned (e.g., switching to coal power generation) or aligned with constraints 

(e.g., a shift to EVs). Since media can potentially influence energy transitions through 

delivering information to energy consumers and providing policymakers with feedback, 

consideration of the media coverage of renewable energy is beneficial for analysis of energy 

transitions. Moreover, as there is a strong interaction between what Cherp et al. (2018) FDOO�µWKH�

three perspectives on eQHUJ\�WUDQVLWLRQV¶�DQG�WKH�VRFLR-technical perspective incorporates flows 

of knowledge and practices, media framing of energy topics can lead to easier adoption of the 

new technologies or result in stronger resilience towards them.  

The share of publication items focusing on sanctions and their implications as well as on 

finding alternative suppliers for Russian gas (including LNG) was the highest and accounted 

for more than 20% of the collected items for each of these two topics (n = 352). Alternative 

C
E

U
eT

D
C

ol
le

ct
io

n



 57 

suppliers for Russian oil, renewables, switching to coal and nuclear power, energy efficiency 

measures and support to households and industries hit by the crisis were covered considerably 

less (5-15%). A shift to electric vehicles (EVs) and reduction of gas consumption were even 

less represented in the collected publication items (1-5%). The coverage of bio-methane 

production was below 1%. Table 13summarizes results of the media analysis and classifies the 

covered measures according to their alignment with low-carbon transitions. 

Table 13. Media coverage of the EU¶s responses to the crisis. 
Source: Author. 

Media coverage 
Aligned with transition 

Yes No 

High (>20% of the total statements) 

 Sanctions (new infrastructure, 
new routes, increased domestic 
production, switching to the 
more affordable and emitting 
fuels) 

Alternative suppliers for 
Russian gas (building new 
pipelines and LNG import 
terminals) 

Medium (>5% of the total statements) 

Acceleration of the renewable 
energy deployment 

Delayed nuclear phase-out 
and boosting nuclear energy 
development 

Increasing energy efficiency 

Delayed coal phase-out and 
restarting coal plants 

Supporting households and 
industries (fossil fuel 
subsidies, energy price cap) 

Alternative suppliers for 
Russian oil (new 
infrastructure, new routes, new 
contracts, increased domestic 
production) 

Low (1-5% of the total statements) 

Acceleration of the shift to 
EVs (with constraints) 

Reduced gas consumption 
(with constraints) 

Acceleration of hydrogen 
production (with constraints) 

 

Analysis of the XVHUV¶�ZHE�DQG�QHZV�search via Google trends demonstrated similar patterns. 

In comparison to Russian gas, renewable energy, nuclear energy, and Russian oil, a term 
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µsanctions¶ was the most searched, though a considerable decline in interest over time for this 

topic is observed (Figure 12 and Figure 13). 

 

Figure 12. Comparison of interest over time for selected terms, World, News search, 
01.02.2022-01.07.2022. 
Source: Google trends. 

 

Figure 13. Comparison of interest over time for selected terms, World, Web search, 
01.02.2022-01.07.2022. 
Source: Google trends. 

On the other hand, between Russian gas, renewable energy, nuclear energy, and Russian oil 

the latter reached the maximum of interest among the users in the news search, whereas 

renewable energy was the second popular term for news search (Figure 14) and the most 

popular term for the web search (Figure 15). 
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Figure 14. Comparison of interest over time for selected terms, World, News search, 
01.02.2022-01.07.2022. 
Source: Google trends. 

 

Figure 15. Comparison of interest over time for selected terms, World, Web search, 
01.02.2022-01.07.2022. 
Source: Google trends. 

Finally, analysis of the publications on the Reuters¶V�website supports the results reported 

earlier in this section. The conducted search revealed that the number of items between May 

2021 and May 2022 FRQWDLQLQJ�WKH�NH\ZRUG�SKUDVH�µUHQHZDEOH�HQHUJ\¶�(RE) was more than 

two times lower (2045) than the ones containing WKH�NH\ZRUG�SKUDVH� µVDQFWLRQV�RQ�5XVVLD¶ 

(SoR) (5173). At the same time, in May 2022 there were 154 articles covering RE and 647 

covering SoR which stands for 4.2 times difference. Moreover, average monthly number of 

publications on RE between May 2021 and May 2022 was 170, which means that in May 2022 

there were less coverage of this topic than averagely. In contrast, average monthly number of 

publications on SoR during the same time range was equal to 471. The coverage of SoR in May 

2022 was therefore almost 40% higher compared to the average number of articles on this 

issue. Figure 16 depicts the obtained results. 
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Figure 16. Number of SXEOLFDWLRQV�RQ�µUHQHZDEOH�HQHUJ\¶�DQG�µVDQFWLRQV�RQ�5XVVLD¶�LQ�
Reuters: May 2022 and monthly average. 

Source: Author.  

4.4.2 Diversification of energy suppliers 

Sanctions 

As it was outlined in section 4.1, before 24 February 2022 Russia was the leading exporter of 

fossil fuels to Europe. Russian invasion of Ukraine evoked memories about the past energy 

crises and intensified energy security concerns in the Union. To replace Russian energy sources 

and to hinder Russian invasion, the EU started to seek for alternative suppliers. 

Though sanctions as such are not included in the REPowerEU Plan, the Commission 

considered already imposed and upcoming sanctions when released its proposals (EC 2022n, 

5). From March to mid-July 2022, two packages of sanctions (the fifth and the sixth) were 

adopted by the Council of the European Union (EC 2022r), and as of 13 July 2022, capping 

the price on Russian oil imports is being discussed between the US and the EU (Hussein 2022). 

One of the two packages of sanctions adopted on 8 April 2022 imposed an import ban on 

Russian coal (EC 2022r). The next package adopted almost two months later (ibid.), 

incorporated embargo on Russian crude and refined oil with immediate effect, while permitting 

seaborn crude oil imports, spot market transactions and execution of concluded contracts until 

C
E

U
eT

D
C

ol
le

ct
io

n



 61 

the end of the year. Unlike coal sanctions, oil sanctions took more time to negotiate due to 

heavy reliance of several MS on Russian oil imports (e.g., Bulgaria and Hungary). After all, 

particularly dependent MS were temporarily exempted from oil sanctions. For example, 

Bulgaria can import crude oil and petroleum products via maritime transport until the end of 

2024 (EC 2022r). 

While the long-term economic effects of sanctions against Russia are yet to observe, in the 

short-term the EU needs to replace 44 to 56 million tonnes of coal annually (EC 2022n, 7) and 

secure oil supply when energy crisis continues to unfold and production capacities remain tight 

(Sergei Vakulenko 2022). In the context of the coal phase-out scheduled in advanced 

economies by 2030 and globally by 2040 (UNFCCC 2021), it might seem that the EU is less 

sensitive to coal sanctions than to the oil ones. Yet, with several European countries 

considering switching to coal due to the soaring gas prices, including the largest economy in 

Europe ± Germany (see section 4.4.3 for details), finding alternative suppliers for Russian coal 

as well restarting domestic production and closed coal plants may be not easy too. Moreover, 

though Russian gas was not targeted in sanctions, the Commission¶V�DLP�WR�FXW�demand for 

Russian gas imports by two-thirds by the end of 2022 (EC 2022q) means that significant efforts 

to diversify gas supplies and to reduce overall gas consumption are required. The next 

subsection reviews potential suppliers to replace Russian fossil fuels. 

 

New suppliers 

:KLOH� HDUOLHU� (8� HQHUJ\� SROLFLHV� LQFRUSRUDWHG� LQ� WKH� µ)LW� IRU� ��¶� SDFNDJH� IRFXVHG� RQ�

environmental agenda, an important part of the REPowerEU Plan is reducing EU dependency 

on Russian energy imports. 
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Natural gas 

$V�LW�LV�SDUWLFXODUO\�GLIILFXOW�WR�HOLPLQDWH�WKH�(8¶V�UHOLDQFH�RQ�5XVVLDQ�QDWXUDO�JDV�GXH�WR�WKH�

gas infrastructure and pipeline routes, seeking for alternatives to replace Russian supplies 

became of immediate importance for the EU. This also explains extremely high coverage of 

this topic in the media in comparison to many others (Table 13). 

One of the first actions taken to diversify gas supplies was establishment of a joint Task Force 

on Energy Security between the US and the EU in March 2022 (EC 2022s). According to the 

agreement, the US will delivery LNG to the Union, starting with 15 bcm in 2022 and, then, 50 

bcm annually until 2030 with possibility of extension (EC 2022n, 3). By the end of the March, 

Germany, France, Italy announced that they would rent or acquire LNG terminals to increase 

LNG import capacity (Kurmayer 2022b). Latvia, Estonia and Greece also seek to develop 

import terminals for LNG, while Denmark suggested to increase its natural gas output to reduce 

(XURSH¶V�UHOLDQFH�RQ�5XVVLDQ�JDV�(Wienberg 2022). Bulgaria and Greece agreed to joint LNG 

purchases to provide south-eastern Europe with gas (Euractiv 2022a). Italian energy company 

Eni signed a deal with QatarEnergy for the largest LNG project of nowadays (Mills 2022). 

Along with the US and Nigeria that already deliver LNG to Europe, other potential EU partners 

for LNG trade listed by the Commission include Canada, Israel, Egypt, Senegal, and Angola 

(EC 2022n, 3). 

5XVVLDQ� 3UHVLGHQW� 9ODGLPLU� 3XWLQ¶V� GHFUHH� WKDW� LPSRVHG� D� QHZ� SD\PHQWV� V\VWHP� IRU� JDV�

supplies (Follain 2022) pushed some of the MS to seek for replacement of Russian gas even 

faster. Particularly, the decree demanded that EU companies were obliged to pay for gas via 

Russian Gazprombank, opening accounts in roubles. The MS that did not accept the new 

system could not receive Russian gas any longer. By mid-July 2022, gas supply to Poland, 

Bulgaria, Finland, Denmark, and the Netherlands was suspended (Liboreiro 2022). In response 
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to this, Poland turned to Germany to source gas via its links, and Bulgaria will receive Azeri 

gas partly covering its demand once a new pipeline connecting Bulgaria with Greece will be 

operational (Chestney 2022). A plan for building a new offshore pipeline between Spain and 

Italy is being explored (Reuters 2022c), while a pipeline route connecting Poland and Norway 

will be finished in October 2022 (Chestney 2022). 

Trying to secure gas supply, the Netherlands and Germany have decided to jointly exploit a 

new gas field in the North sea with production starting in 2024 (Reuters 2022d). In the 

meantime, the Dutch officials said that in the worst-case scenario ± if Russia halts gas ± they 

would increase output from the Groningen field (Koc and Baazil 2022) where they planned to 

end gas production already this year due to seismic risks (Reuters 2021). On July 18, 2022 

President of the EU Commission Ursula von der Leyen announced that Azeri gas supplies via 

the Southern Gas Corridor to the EU will be doubled (von der Leyen 2022). On the other hand, 

any large-scale transformations in the European gas infrastructure will not be completed by the 

end of the year. 

Significant advantage of LNG is that natural gas in a liquid state can be transported between 

the countries not connected with pipeline routes. At the same time, operations with LNG 

require a special infrastructure. First, to become LNG natural gas should be liquified at the 

LNG facilities, then, only special tankers can ship it, and, finally, to be used at power plants or 

by industries LNG should be regasified at the LNG terminals. According to IEA chief Dr Fatih 

Birol, building one LNG terminal a year requires $25 billion which is equal to the annual 

investments needed to provide all African people with energy access by 2030 (IEA 2022d). 

Besides from the enormous costs, both environmental organizations and energy experts 

criticized WKH�(8¶V�SODQ� WR� UHSODFH�5XVVLDQ�JDV� WKURXJK� LQFUHDVHG�/1*� LPSRUWV for several 

reasons. For example, NGO Global Witness warned that construction of new LNG terminals 

C
E

U
eT

D
C

ol
le

ct
io

n



 64 

and supplementary infrastructure will encourage further gas imports to Europe instead of fossil 

fuel phase-out (Taylor 2022). Furthermore, if to consider the overall emissions related to 

shipping and regasification of LNG, then this fuel is even more carbon-intensive than pipeline 

gas (EEB 2022a). It was also argued that soaring gas prices demonstrated that natural gas is 

not a reliable transition fuel and, therefore, investing in any new gas infrastructure is wasteful 

(Rangelova and Vladimirov 2022). 

Energy experts, on the other hand, considered WKH�&RPPLVVLRQ¶V�WDUJHW�WR�UHGXFH�GHPDQG�IRU�

Russian natural gas by two-thirds by the end of 2022 (which is approximately 100 bcm) to be 

unachievable (see e.g., Sergey Vakulenko 2022; Roberts and Bowden 2022). First, the process 

of construction of LNG capacities and new pipeline routes that could deliver enough gas to 

Europe to replace Russian imports goes beyond 2022. For example, Floating Storage 

Regasification Units (FSRUs) in Germany could be operational only in 2023 (LNG Industry 

2022). Second, none of the existing suppliers of gas to Europe (e.g. Norway, Algeria and Libya) 

can significantly increase supplies to ease the energy crisis (Roberts and Bowden 2022). Also, 

global LNG demand is expected to outpace the available supply, which destabilizes the entire 

LNG market (Rystad Energy 2022). Moreover, a recent accident at the Freeport LNG terminal 

in the US that planned to be restarted only in October 2022 (Chapa 2022) and the unplanned 

outages in the Norwegian gas production (Mazneva 2022) became a reminder that gas supplies 

are fragile and can rapidly increase gas prices. 

Oil 

Finding alternative suppliers to replace Russian oil imports is not less challenging. First, some 

European countries heavily rely on the Druzhba pipeline network ± the longest in the world ± 

which carries oil from the eastern part of Russia to several EU countries (e.g., Poland, Hungary, 

Slovakia, the Czech Republic, and Germany). Similarly to natural gas deliveries by pipeline, 
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oil supply via Druzhba is difficult to be rapidly substituted. Landlocked European countries are 

particularly sensitive to the Russian oil embargo as they cannot import oil via maritime 

transport from other countries. Another problem for the countries that were traditionally 

dependent on Russia is that their refineries were designed to be run on Russian oil (e.g., the 

RQO\�6ORYDNLD¶V�UHILQHUy, the Schwedt refinery in Germany that also partly supplies Poland). 

These two factors resulted in temporary exemption of Bulgaria, Hungary, Slovakia, and Czech 

Republic from the ban on Russian oil deliveries (Abnett, Strupczewski, and Melander 2022).  

The EU partners for oil trade already include Saudi Arabia, the US and Norway (Table 6). On 

the other hand, a share of oil supply from these countries in the total EU oil imports was much 

more modest in comparison to the volumes imported from Russia. The Organization of the 

Petroleum Exporting Countries (OPEC) that coordinates global oil policies and includes 13 oil 

producers warned that sanctions on Russian oil could lead to one of the worst oil supply shocks 

in history, claiming that it would be impossible to replace Russian volumes (Abnett and Lawler 

2022). A discussion about Russian oil embargo, initiated by the US on the second week of 

March 2022, resulted in oil jumping to more than $120 a barrel at the open, though short after 

5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH�WKH�FORVLQJ�SULFH�of Brent was still about $100 (Statista 2022a). 

,Q� -XO\� ������ 6DXGL�$UDELD�� WKH�ZRUOG¶V� ODUJHVW� RLO� H[SRUWHU�� did not agree to ramp up oil 

production which raise oil prices again after a slight decline (Kearney 2022). Figure 17 reflects 

the changes in closing price of Brent crude oil from March 2020 to July 2022. 

Energy experts, in line with OPEC warnings, expressed their concerns regarding EU plans to 

impose sanctions on Russian energy. For example, energy analyst Vakulenko (2022b) argued 

WKDW�5XVVLDQ�HQHUJ\�HPEDUJR�ZRXOG�OHDG�WR�D�VHYHUH�JOREDO�FULVLV�GXH�WR�WKH�µFDVFDGLQJ�HIIHFWV¶�

of this action and criticized a publication of ECONtribute (Bachmann et al. 2022) for 

underestimating negative impacts of embargo on the global energy market. 
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Figure 17. Closing price of Brent crude oil from March 2020 to July 2022 (in US dollars 
per barrel). 

Source: Statista 2022a. 

Understanding potential risks for the EU economy, German Chancellor Olaf Scholz for several 

months opposed Russian energy embargo (see, e.g. Donahue 2022; Paraskova 2022; The 

Economist 2022b)��DUJXLQJ�WKDW�³WKHUH�LV�FXUUHQWO\�QR�RWKHU�ZD\�RI�VHFXULQJ�(XURSH¶V�VXSSO\�

of energy for heating, transport and electricity DQG�IRU�LQGXVWU\´�(Donahue 2022). Yet, trying 

to hinGHU�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH��Germany together with other MS supported sanctions 

targeting both Russian oil and coal. On the other hand, so far not all the countries announced 

plans to refuse Russian fossil fuels. For example, China (Aizhu 2022) and India (Verma 2022) 

are as of July 2022 the biggest buyers of cheap Russian oil. Saudi Arabia more than doubled 

imports of Russian fuel oil for power generation to free Saudi oil for exports due to the 

discounted prices set by Russia (Reuters 2022f). How the situation will develop and whether 

OPEC will change its position regarding oil production when the European import restrictions 

for Russian seaborne oil and petroleum products will come into force, is still to be observed. 

Coal 

In the long-term, scheduled coal phase-out (UNFCCC 2021) should decrease reliance on coal-

fired power in the Union. At the same time, WKH�ZRUOG¶V�ULFKHVW�FRXQWULHV��*URXS�RI�6HYHQ��*����
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failed to set a target to quit coal-fuelled power during their latest meeting in the end of May 

2022 (Euractiv 2022c). Moreover, DFFRUGLQJ� WR� WKH� &RPPLVVLRQ¶V� SURMHFWLRQV in the 

REPowerEU Plan, utilization of the coal plants in the short-term will exceed the last year 

estimations JLYHQ�LQ�WKH�µ)LW�IRU ��¶�SDFNDJH�due to the soaring prices for natural gas (EC 2022c, 

12). In several European countries, including Germany, Poland, Romania and Bulgaria, coal 

continues to play a vital role in electricity generation (Figure 9), whereas these four countries 

are also the biggest importers of Russian coal (Table 8). This means that rapid replacing 

Russian coal imports, banned in the EU from August 2022, could be challenging and would 

require both growth in domestic extraction and in imports of non-Russian coal. At the same 

time, not all European countries have a large supply of domestic coal. Increased deliveries from 

the US and Australia could theoretically replace up to 70% of Russian coal imports to the EU, 

though being about 20 billion euros more expensive (Mathis, Rathi, and Ainger 2022). Coal 

exports from Indonesia to the EU has already jumped amid upcoming ban of Russian coal 

(Suroyo and Christina 2022). Due to the coal embargo, Russia could lose about 4 billion euros 

in revenues (Guarascio 2022), though increased exports to China (Bloomberg 2022), India (Tan 

2022), and Turkey (Russell 2022) may potentially substitute trade with the Union.  

4.4.3 Shift in the mix of energy sources 

As it was outlined in section 4.2, fuel-switching already took place during the previous energy 

security crises. This subsection reviews two strategies discussed both by the Commission and 

MHPEHU�6WDWHV¶�JRYHUQPHQWV in the context of current energy crisis: switching from gas to coal 

and from gas to nuclear power. 

Switching from gas to coal 

Natural gas, being a relatively clean source for power generation, is XVHG�DV�D�µWUDQVLWLRQ�IXHO¶�

that balances intermittent renewables and facilitates transition from a carbon-intensive 
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economy to a low-carbon one. Over the last decade, a share of coal in electricity generation in 

the EU27 was decreasing ± from 25% in 2012 to 15% in 2021 (Our World in Data 2022a). By 

2022, most of the EU countries set their national targets to end use of unabated coal in line with 

the Paris Agreement (Table 14). 

Table 14. Coal phase-out plans in the EU27 as of July 2022. 
Source: The Europe Beyond Coal 2022. 

Country Announced date of coal phase-out 
Austria 2023  

Belgium No coal in electricity mix 

Bulgaria 2038 or 2040 

Croatia 2033 

Cyprus No coal in electricity mix 

Czech Republic 2033 

Denmark 2028 

Estonia No coal in electricity mix 

Finland 2029 

France 2023 

Germany 2038 

Greece 2028 

Hungary 2025 

Ireland 2025 

Italy 2025 

Latvia No coal in electricity mix 

Lithuania No coal in electricity mix 

Luxembourg No coal in electricity mix 

Malta No coal in electricity mix 

The Netherlands 2029 

Poland No coal phase-out plan 

Portugal No coal in electricity mix 

Romania 2030 

Slovakia 2030 

Slovenia 2033 

Spain 2030 
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Country Announced date of coal phase-out 
Sweden No coal in electricity mix 

 

,VVXHG�LQ�������WKH�µ)LW�IRU���¶�SDFNDJH�(EC 2021a) did not envisage a renaissance of coal in 

the Union. In contrast, REPowerEU Plan expects higher gross electricity generation from coal 

in 2030 than it was projected earlier (EC 2022c, 12). Indeed, soaring gas prices and potential 

disruption of Russian gas supply made natural gas less affordable and less reliable energy 

source and already turned several EU countries to coal for power generation. For example, 

Austria transformed its last coal-fired plant into a gas facility in 2020, but due to energy security 

concerns the Austrian government could switch to coal to ensure electricity generation in the 

country as well as use oil instead of gas for district heating in the Austrian capital (Strobl 2022). 

In the end of February, the German officials said they would consider extension of the life-

spans of coal plants (Steitz, Alkousaa, and Sheahan 2022a) and in July 2022 they ordered to 

use more coal instead of gas for power generation amidst gas crisis (FAZ 2022). This move, 

DFFRUGLQJ� WR� %ORRPEHUJ¶V� HVWLPDWLRQ�� could reduce up to 52% of gas used in electricity 

production in Germany within next 12 months (Wilkes, Delfs, and Dezem 2022). Italy and the 

Netherlands announced their plans to use coal too, having concerns about gas supply in the 

upcoming winter (Morris, Westfall, and Thebault 2022). 

Fears that Russia may halt gas became strong after series of gas cut-offs to the countries that 

disagreed to pay for Russian gas in roubles (see section 4.4.2) and then were hastened due to 

the maintenance on the Nord Stream pipeline ± the main route for Russian gas to Europe 

(Wilkes, Delfs, and Dezem 2022). While Europe uses nearly all Russian gas for electricity 

production (Jewell 2022), significant reduction of gas imports from Russia threatens scheduled 

coal phase-out in the EU. Countries that have large supply of domestic coal, on the one hand, 

and depend on Russian gas for power generation, on the other, are most at risk of coal lock-in 
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(Nacke and Jewell 2022). Concretely, this refers to Bulgaria, Czechia, Greece, Germany, 

Romania and Poland where either discussion of a potential coal phase-out delay or a turn to 

coal use took place (ibid.). 

Switching from gas to nuclear power 

In 2020, nuclear energy remained one of the largest sources for low-carbon electricity in the 

EU and accounted for about 25% of its total electricity generation (Eurostat 2022e). Out of 27 

EU Member States, 13 countries use nuclear energy for electricity generation with106 operable 

nuclear reactors (ENSREG 2022). As of 2020, the leaders of nuclear power generation were 

France (67%), Slovakia (54%), Hungary (46%), and Bulgaria (41%).  

Despite the importance of nuclear power, the EU does not have a common position in this area 

because some of its member states pursue expansion of nuclear power while some others purse 

its phase-out. For instance, Lithuania shut down its nuclear facilities in 2009, Germany and 

Sweden significantly decreased nuclear electricity production, while Romania, Hungary and 

Slovenia increased electricity generation from nuclear (Table 15). The lack of unity in the EU 

regarding the future of nuclear energy could explain why earlier energy proposals, for instance, 

µ)LW�IRU���¶�SDFNDJH�(EC 2021a), did not make this technology part of the EU decarbonisation 

plan. 

Table 15. Gross nuclear electricity production from 1990 to 2020 in the EU Member 
States, GWh. 
Data source: Eurostat 2022e. 

 1990 1995 2000 2005 2010 2015 2020 

EU 729 114 791 857 859 930 916 081 854 470 786 676 683 512 

Belgium 42 722 41 356 48 157 47 595 47 944 26 103 34 435 

Bulgaria 14 665 17 261 18 178 18 653 15 249 15 383 16 626 

Czechia 12 585 12 230 13 590 24 728 27 998 26 841 30 043 
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 1990 1995 2000 2005 2010 2015 2020 

Germany 152 468 153 091 169 606 163 055 140 556 91 786 64 382 

Spain 54 268 55 455 62 206 57 539 61 990 57 196 58 299 

France 314 081 377 231 415 162 451 529 428 521 437 428 353 833 

Lithuania 17 033 11 822 8 419 10 337 0 0 0 

Hungary 13 731 14 026 14 180 13 834 15 761 15 834 16 055 

The 
Netherlands 

3 502 4 018 3 926 3 997 3 969 4 078 4 087 

Romania 0 0 5 456 5 555 11 623 11 640 11 466 

Slovenia 4 622 4 779 4 761 5 884 5 657 5 648 6 353 

Slovakia 12 036 11 437 16 494 17 727 14 574 15 146 15 444 

Finland 19 216 19 216 22 479 23 271 22 800 23 245 23 291 

Sweden 68 185 69 935 57 316 72 377 57 828 53 348 49 198 

 

$V�5XVVLD�ZDV�D�PDLQ�H[SRUWHU�RI�QDWXUDO�JDV�WR�(XURSH��5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH�PDGH�

Europe to look for alternatives that would reduce dependency on the Russian imports. Possible 

increase in nuclear electricity generation or delayed phase-out of nuclear power plants could 

ease the dependence on Russian gas. According to the IEA analysis, maximization of 

generation from such low-emissions sources as bioenergy and nuclear could potentially reduce 

EU gas use for electricity by 13 bcm per year (IEA 2022b). 

Nevertheless, measures, outlined in the first draft of REPowerEU Plan (EC 2022h) and in its 

later version, issued on May 18, 2022 (EC 2022p), do not contain any information on potential 

contribution of nuclear power to electricity security of the EU. The only document where the 

Commission considers the possibility of abandoning phase-out of nuclear plants is 

³,PSOHPHQWLQJ�WKH�5(3RZHU(8�$FWLRQ�3ODQ��,QYHVWPHQW�1HHGV��+\GURJHQ�$FFHOHUDWRU�DQG�

Achieving the Bio-0HWKDQH�7DUJHWV´�WKDW�DFFRPSDQLHV�WKH�PDLQ�WH[W�RI�WKH Plan (EC 2022c). 

$FFRUGLQJ�WR�WKH�&RPPLVVLRQ¶V�HVWLPDWLRQ��WKLV�PHDVXUH�FRXOG�VDYH�XS�WR���EFP�RI�QDWXUDO�JDV�
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by 2030 (EC 2022c, 6). The difference between the IEA plan aimed at reducing dependency 

RQ�5XVVLDQ�JDV�DQG�WKH�&RPPLVVLRQ¶V�SURSRVDO�ZDV�UHIOHFWHG�LQ�WKH�PHGLD�(see, e.g. Clifford 

2022; Maizland 2022). IAEA director-general Rafael Mariano Grossi criticized the lack of 

DWWHQWLRQ�WR�QXFOHDU�IURP�WKH�&RPPLVVLRQ¶V�VLGH�DQG�VDLG�WKDW�³>L@JQRULQJ�WKH�(8¶V�PDLQ�VRXUFH�

of highly dispatchable, low-carbon and non-weather dependent energy raises questions about 

ZKHWKHU�WKH�SURSRVHG�PHDVXUHV�DUH�UHDOLVWLF´�(Keating 2022). 

$W� WKH� VDPH� WLPH�� EDFN� LQ� ������ WKH� (XURSHDQ�&RPPLVVLRQ¶V� ([HFXWLYH�9LFH� 3UHVLGHQW� LQ�

FKDUJH�RI�WKH�*UHHQ�'HDO�)UDQV�7LPPHUPDQV�VDLG�WKDW�³WKH�FKRLFH�WR�XVH�QXFOHDU�SRZHU��RU�QRW��

is solely up to the member states, and the Commission will support, sustain and assist those 

PHPEHU�VWDWHV�WKDW�PDNH�WKLV�FKRLFH´�(Moussu 2021). Answering the questions regarding the 

lack of explicit reference to nuclear energy in the first draft of REPowerEU plan, he only 

repeated his earlier statement given above (Clifford 2022). The fact that the EU did not mention 

nuclear energy in its Plan was also noticed by some Instagram users when the Commission 

presented the final version of REPowerEU plan in the social media. The comments under the 

respective post included questions about the prospects of nuclear energy in the EU and reasons 

why the Commission does not say a lot about it in the REPowerEU plan. The answer of the EC 

is in line with the 7LPPHUPDQV¶�HDUOLHU�FRPPHQWV�RQ�WKLV�LVVXH� 

We didn't forget nuclear energy. It is up to the EU countries to decide if they want to 
use nuclear as long as it is combined with accelerating our clean energy transition. 
We will support them in the choices they make. We hope this clarifies! (EC 2022l) 

The countries make, indeed, different choices. Though in the beginning of the Russian invasion 

the German economy minister and a member of the Greens Robert Habeck said that Germany 

thought about extending the life-span of its last nuclear power plants (Steitz, Alkousaa, and 

Sheahan 2022b), soon afterwards the minister stated that this measure would not help the 

FRXQWU\�LQ�³IRUHLJQ�SROLF\�VLWXDWLRQ´�(Kurmayer 2022a). Currently, Germany still sticks to the 
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closure of its three remaining nuclear facilities at the end of 2022 (Weise 2022). In July 2022, 

the Dutch Minister for Climate and Energy Policy Rob Jetten asked German Economy Minister 

Robert Habeck to delay a nuclear phase-out due to the unfolding energy crisis, admitting 

though that there are slim chances that Germany will change its opinion on this matter (Koc 

and Baazil 2022). 

At the same time, Belgium reconsidered its nuclear power phase-out planned by 2025, due to 

the disruption of energy markets in Europe (Guillot 2022). When the conflict between Russia 

and Ukraine was still escalating, on February 10 2022, the French president Emmanuel Macron 

announced construction of new six reactors by 2050 ± in addition to 56 reactors that it has ± 

and launching a study regarding the construction of eight more with total estimated costs 

¼��EQ-¼��EQ�(Gerretsen 2022). The UK that left the EU in 2020 has even more ambitious plans 

to boost nuclear energy in the country. As it is outlined in the British energy strategy, the UK 

aims to produce 25 % of its electricity from nuclear energy by 2050 in contrast to the current 

15 % (The UK Government 2022). For that, the country would need to construct up to eight 

new reactors, including small modular ones. The plan was criticized for being not only too 

H[SHQVLYH�EXW�DOVR�IRU�WKH�VWDWH¶V�DPELWLRQV�WKDW�JR�WRR�IDU�WR�WKH�IXWXUH�ZKLOH�WKH�FXUUHQW�HQHUJ\�

crisis requires quick responses and less costly measures (The Economist 2022a). 

Additional tension between the European countries in nuclear technologies is related to the EU 

Regulation on climate change mitigation (European Parliament and Council of the European 

Union 2020). After redrafting document for more than a year, in July 2022 the European 

3DUOLDPHQW� YRWHG� WR� ODEHO� LQYHVWPHQWV� ERWK� LQ� QDWXUDO� JDV� DQG� QXFOHDU� SRZHU� DV� µJUHHQ¶�

(European Parliament 2022). While some countries greeted inclusion of gas and nuclear into 

the EU Taxonomy, other EU MS believe it contradicts principles of sustainability (Simon 

2022). For example, Austria that in 1999 adopted the Constitutional Law on a Nuclear-free 
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Austria (The Government of Austria 1999) together with Luxembourg plan to challenge the 

decision in court (Abnett 2022) The Regulation is part of the Commission action plan on 

financing sustainable growth (EC 2020b) that aims to increase EU-wide funding of low-carbon 

technologies. 

Nevertheless, further development and expansion of nuclear technology in the EU has several 

REVWDFOHV��%HLQJ�SRWHQWLDOO\�D�UHOLDEOH�VRXUFH�IRU�FOHDQ�HOHFWULFLW\�WKDW�GHFUHDVHV�D�FRXQWU\¶V�XVH�

of Russian fossil fuels, nuclear energy also creates new international dependences. First, 

mining of uranium that is essential for nuclear technology is concentrated in five countries: 

Kazakhstan, Canada, Australia, Namibia, and Niger (Brutschin and Jewell 2018, 324). At the 

same time, Kazakhstan, Canada, Australia, Russia, and Niger have the biggest share of 

estimated uranium resources (ibid.). Second, uranium processing enrichment requires 

technologies that a limited number of countries possesses with only China, France, Russia, US 

and UK having the full nuclear fuel cycle capacity (Brutschin and Jewell 2018, 327). Russia is 

the biggest supplier of enriched uranium followed by the US and France (Brutschin and Jewell 

2018, 329). Third, construction of nuclear power plants is concentrated in eight countries 

(Cherp et al. 2012, 346), among which the US and Russia dominate international technological 

nuclear cooperation (Jewell, Vetier, and Garcia-Cabrera 2019). 

In the EU, Russian nuclear fuel is used in reactors in Bulgaria, Czech Republic, Finland, 

Hungary, Slovenia, Slovakia (Tirone, Pohjanpalo, and Starn 2022). Moreover, nuclear power 

plants in Bulgaria, Czech Republic, Hungary and Slovakia are serviced through the Russian 

GazpromBank owned company (Vetier 2022). As of beginning of June 2022, Russia was also 

behind two nuclear projects in Slovakia and Hungary (Vetier 2022)��&RQVHTXHQWO\��5XVVLD¶V�

invasion of Ukraine and the sanctions imposed on Russia in response to it intensified energy 

VHFXULW\�FRQFHUQV�IRU�WKH�FRXQWULHV�GHSHQGHQW�RQ�5XVVLD¶V�QXFOHDU�WHFKQRORJ\�DQG�QXFOHDU�IXHO� 
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Though replacing service companies and alternative suppliers of nuclear fuel could decrease 

reliance of some EU MS on Russia, this is not a trivial task. As Russian-built nuclear power 

plants designed to be run on Russian fuel, it takes a long time to license non-Russian sources 

DQG�UHFHLYH�µWDLORU-PDGH¶�QXFOHDU�IXHO�IRU�VXFK�SODQWV��$FFRUGLQJ�WR�WKH�GHSXW\�GLUHFWRU�JHQHUDO�

IRU�HQHUJ\�DW�)LQODQG¶s Economy Ministry Liisa Heikinheimo, replacing of Russian nuclear 

fuel will require three to four years (Tirone, Pohjanpalo, and Starn 2022). For old reactors, the 

costs of switching to non-Russian fuel might be too high. 

However, countries seek for alternatives. Poland, trying to transform its energy sector reliant 

on coal and gas and reach climate targets, cooperates with the US on the development of the 

national nuclear program and plans to build six nuclear units by 2043 (World Nuclear News 

2021). In April 2022, Czechia declineG�ELGGLQJ�RI�5XVVLD¶V�79(/�DQG� VLJQHG� D� ORQJ-term 

contract with the US and France for the supply of nuclear fuel assemblies to the Temelín 

nuclear power plant (World Nuclear News 2022). In May 2022, Finland ditched the Russian-

backed construction of the Hanhikivi 1 nuclear power plant, approved in 2014 (Kauranen 

2022). 

Considering all stated above, the dependence of the EU on Russia is not limited to fossil fuels. 

Despite the great potential to contribute to achieving a net-zero target and solving (at least 

partly) some of the energy security issues, the future of nuclear power in the EU remains 

uncertain. The lack of unity on this technology will limit the investments on the EU scale, 

leaving the final decision up to the MS. Yet, for many, the costs, the time required to complete 

nuclear projects, nuclear safety concerns, limited nuclear fuel suppliers and a handful of 

manufacturing companies decrease the attractiveness and competitiveness of nuclear energy. 
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4.4.4 Accelerating deployment of renewables and µJUHHQ¶�IXHOV 

In the REPowerEU Plan the Commission set more ambitious targets concerning development 

of UHQHZDEOHV�DQG�µJUHHQ¶�IXHOV (e.g., bio-methane and hydrogen) in comparison to the earlier 

SURSRVDOV�RXWOLQHG�LQ�WKH�µ)LW�IRU���¶�SDFNDJH��Table 12). By 2030, a share of renewables5 in 

the EU energy mix envisioned to reach 45%, bio-methane production to be equal to 35 bcm, 

and use of green hydrogen should achieve 20 mt (EC 2022i, 7), which would correspond to 

DERXW������RI�(8¶V�WRWDO�HQHUJ\�VXSSO\6. 

In 2020, a share of energy from renewable sources accounted for a bit more than 22 % (Table 

16). 7KH�&RPPLVVLRQ¶V�WDUJHW�IRU������PHDQV�WKDW�EHWZHHQ������DQG������UHQHZDEOHV¶�VKDUH�

should increase by ca 23 %. $W�WKH�VDPH�WLPH��EHWZHHQ������DQG�������UHQHZDEOHV¶�VKDUH�LQ�

gross final energy consumption grew from 14.5 % to 22.1 %, which is equal to 7.6 % difference. 

This means that in 2020-2030 renewables should grow about 3 times faster than in the previous 

decade. 

Table 16. Share of energy from renewable sources, 2011-2020 (% of gross final energy 
consumption). 
Source: Eurostat 2022g. 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

14.5 16 16.7 17.4 17.8 18 18.4 19.1 19.9 22.1 

 

 
5 Renewable energy sources in the EU energy statistics include non-combustible renewables (hydropower, tide, 
wave, ocean energy, geothermal energy, wind energy, solar energy, ambient heat (heat pumps)) and combustible 
renewables (biofuels (i.e. fuels from biomass, including solid biofuels, biogas and liquid biofuels) and renewable 
municipal waste) (Eurostat 2022d). 
6 In the envisioned target, 10 mt of hydrogen are produced in the EU and 10 mt are imported from other countries 
(EC 2022i, 7). To calculate the share of hydrogen in the EU energy consumption, the following steps were taken. 
Energy content of hydrogen is 120Mj/kg. The EU plans to use 20 mt of hydrogen, which is equal to 2 × 1010 kg. 
A total energy content of hydrogen is therefore 2.4 × 1012 Mj (i.e., 120 Mj/kg × (2×1010 kg)). Energy consumption 
of the EU as of 2020 amounted to 37 086 Pj (Eurostat 2022b). A share of hydrogen in the EU energy consumption 
by 2030 is calculated as ((2.4 × 1012 Mj ) ÷ 37 086 Pj) × 100 which corresponds to about 6.5 %.  
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The Solar Strategy that accompanies the REPowerEU Plan envisions that to reach the 2030 

UHQHZDEOHV¶�WDUJHW, the EU needs to install on the average 45 GW of solar PV per year (EC 

2022e, 2). At the same time, in 2020 the EU added approximately 18 GW of solar capacity 

(ibid.). This means that the EU would need to significantly accelerate and install solar PV 2.5 

times faster. The document, accompanying the Plan ³,PSOHPHQWLQJ�WKH�5(3RZHU(8�$FWLRQ�

Plan: Investment Needs, Hydrogen Accelerator and Achieving the Bio-0HWKDQH�7DUJHWV´��also 

presumes doubling of installed wind power capacity, from 236 GW in 2021 to 510 GW in 2030 

(EC 2022c, 16). In order to reach this target, the EU would need to add ca 30 GW of wind 

capacity per year in 2022-2030. In comparison, in 2021 the EU27 installed 11 GW of new wind 

capacity (WindEurope 2022). The 2030 target requires therefore to deploy wind capacity 2-3 

times faster than it happened in 2021. 

&RPSDUHG� WR� WKH� µ)LW� IRU���¶�SDFNDJH�� Whe REPowerEU Plan also doubles the previous EU 

renewable hydrogen target to 10 mt of annual domestic production and envisions 10 mt of 

renewable hydrogen imports by 2030 (EC 2022i, 7). To produce such amounts, an installed 

electrolyser capacity of ca 100 GWLHV is required (EC 2022k). In contrast, the European 

Hydrogen Strategy, published in 2020, envisioned 40 GW of renewable hydrogen electrolysers 

by 2030 (EC 2020a). This is therefore even more ambitious in comparison to the EU renewable 

target due to the current state of hydrogen development in the EU. According to Odenweller et 

al. (2022), within a decade or two electrolysis capacity is unlikely to significantly grow and 

until 2030 green hydrogen would supply less than 1% of final energy in the EU (which is much 

less than 6.5% targeted). Moreover, a large-scale deployment of green hydrogen requires 

significant investments and clearer regulation mechanisms to compete with fossil fuels (Szabo 

2020). The Commission recognizes existing bottlenecks in boosting hydrogen (e.g., production 

capacity and lack of dedicated transport infrastructure) and suggests that renewable hydrogen 

may contribute to fossil fuel phase-out only after 2027 (EC 2022c, 11). 
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To reduce Russian natural gas imports, bio-methane production should be more than doubled 

LQ�FRPSDULVRQ�WR�WDUJHW�LQ�WKH�µ)LW�IRU���¶�SDFNDJH�DQG�UHDFK����EFP�E\������(EC 2022i, 8). 

To boost bio-methane production, the Commission outlines several measures. For example, it 

suggests to upgrade and expand existing infrastructure to transport bio-methane through the 

EU gas grid, to promote biogases in the EU, to increase research on biogases, and to potentially 

include bio-methane production targets in the National Energy and Climate Plans (NECPs) 

(EC 2022c, 34±46). At the same time, the Commission emphasizes that bio-methane should be 

produced exclusively from organic waste and forest and agricultural residues (EC 2022i, 8). 

Deployment of renewables in the EU faces multiple challenges. For example, the European 

Environmental Bureau (EEB 2022b) considers a lack of robust spatial planning and skilled 

professionals, bureaucratic hurdles, supply chain bottlenecks, subsidies for fossil heating, and 

grid constraints among the barriers for renewables in the Union. The Commission in turn names 

³VORZ�DQG� FRPSOH[�SHUPLWWLQJ�SURFHVV´� DV� D� NH\� FRQVWUDLQW IRU� UHQHZDEOHV¶� H[SDQVLRQ� (EC 

2022i, 11). To overcome this obstacle, the Commission proposes to reduce the duration and 

complexity of administrative procedures UHODWHG�WR�UHQHZDEOHV¶�LQVWDOODWLRQV, increase amount 

of employees responsible for permit-granting and environmental assessments and improve 

their skills, and ease grid connection permits through digitalization (EC 2022b). As a measure 

to boost solar power, the EC suggests to limit permitting for rooftop solar installations to three 

months (EC 2022e, 3). Among MS, the German government has already taken some measures 

to accelerate the expansion of renewables. For example, the German Easter package proposed 

to ease permitting procedures DQG�WR�FRQVLGHU�GHSOR\PHQW�RI�UHQHZDEOHV�DV�µRYHUULGLQJ�SXEOLF�

LQWHUHVWV¶�LQ�RUGHU�to triple the expansion of onshore and off-shore renewables¶ additions (The 

Federal Ministry for Economic Affairs and Climate Action 2022). Yet, this measure was 

criticized both by a local Green party in Germany (see e.g. WELT 2022a) as well as by the 
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EEB due to possible negative impacts of the eased permitting procedures on the environment 

(EEB 2022a). 

Remarkably, most media attention from February to July 2022 was to the measures which are 

either neutral or negative with respect to low-carbon transitions. Considering that media can 

potentially promote adoption of renewable technologies and shape public attitude towards 

them, it does not seem likely that current media coverage can accelerate expansion of 

renewables in the EU. 

4.4.5 Energy-saving measures and increase in energy efficiency 

Having an ambitious target to move away from Russian energy well before 2030 and to reduce 

Russian gas imports by two-thirds by the end of 2022, the Commission sets binding energy 

reduction target at 13% ± ���KLJKHU�FRPSDUHG�WR�WKH�µ)LW�IRU���¶�SDFNDJH�(EC 2022i, 3). To 

reach this goal, the EC proposes demand-side energy savings and measures to increase energy 

efficiency. Energy savings, being technically easy, are seen LQ�WKH�5(3RZHU(8�3ODQ�DV�³WKH�

quickest and cheapeVW�ZD\�WR�DGGUHVV�WKH�FXUUHQW�HQHUJ\�FULVLV´ (EC 2022i, 3). Moreover, lower 

HQHUJ\�XVH�SRWHQWLDOO\�FRXOG�VLPXOWDQHRXVO\�UHGXFH�KRXVHKROGV¶�H[SHQGLWXUHV�on energy and 

mitigate climate change. Already in March 2022, the IEA released two 10-point plans aimed 

at cutting oil and gas use in the EU (IEA 2022a; 2022b). Later, in April, the IEA and the EC 

presented a joint SURSRVDO�³3OD\LQJ�P\�SDUW��+RZ�WR�VDYH�PRQH\��UHGXFH�UHOLDQFH�RQ�5XVVLDQ�

HQHUJ\��VXSSRUW�8NUDLQH�DQG�KHOS�WKH�SODQHW´�(IEA 2022g), outlining demand-side behavioural 

measures for European citizens to reduce energy use. Table 17 presents measures considered 

by the Commission in the documents accompanying the REPowerEU Plan. 
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Table 17. Energy-saving measures to reduce oil and gas demand in the EU. 
Source: EC 2022c; 2022d. 

Measure Comment 
Saving oil 

Reduce speed limits on highways by at least 10 km/h  
Work from home up to 3 days 
Car-free Sundays in cities 
A shift to public transport, cycling, walking 
Alternate car access to roads in cities 
Increase car sharing and reduce fuel use 
Promote efficient driving for trucks 
Use existing HSR and night trains 
Reduce business flights 
EVs and more efficient vehicles 
(EC 2022c; 2022d) 

Potentially saves 850 kb/d 

Saving gas 
Adjusting the thermostat (reducing heating by 1 °C) 
(EC 2022c; 2022d) 

Potentially saves 10 bcm of natural gas per year 

 

Increase in energy efficiency is envisioned to be reached through reduced VAT rates for high-

efficient heating systems, better insulation in buildings, replacement of oil and gas boilers with 

heat pumps, and use of more efficient appliances (EC 2022i, 3). Particularly, the Commission 

SURSRVHV�WR�GRXEOH�WKH�FXUUHQW�VSHHG�RI�KHDW�SXPSV¶�GHSOR\PHQW�LQ�WKH�(8 to reach 10 million 

units by 2027 (ibid., 6). 

Other institutions and organizations (see, e.g. ZOE Institute 2022; Holz et al. 2022; WWF 

2022) have also released their proposals with the aim of stimulating energy demand reduction. 

In some Member States, national governments have already taken steps ± or announced plans 

to do so soon ± to decrease energy consumption. For example, in Munich water in the public 

pools is less heated and authorities in Hamburg consider to limit warm water supply (Wilkes, 

Delfs, and Dezem 2022). Government of the Netherlands (2022) advised to insulate homes, 

turn down heating by 1ºC, and choose energy-saving appliances. Italian officials mandated in 

May to lower use of air conditioning in public buildings (Jucca 2022). However, the overall 

media coverage of demand-side energy savings was low (Table 13). 
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Due to the uncertainty about further natural gas supply via NSP, in July 2022, the Commission 

SUHVHQWHG�LWV�QHZ�SODQ�³6DYH�*DV�IRU�D�6DIH�:LQWHU´ (EC 2022f), proposing Member States to 

voluntarily reduce gas use by 15% until spring 2023, which in case of imbalance between gas 

supply and demand may become a binding reduction target. Prior to curtailments, the EC 

recommends MS to try all other available options, e.g., fuel switching and turn to alternative 

energy sources, preferably, to renewables (EC 2022f, 4). At the same time, the Commission 

acknowledges that the use of coal and oil to replace gas is unavoidable in the short-term, and 

warns that WKHVH� PHDVXUHV� VKRXOG� QRW� WKUHDW� µGHFDUERQLVDWLRQ� REMHFWLYHV¶� (EC 2022f, 14). 

However, possible shortages of coal and oil supply due to imposed sanctions on Russian 

imports should be considered by Member States when they make their choices (ibid., 13). MS 

are requested to update national emergency plans and identify selected measures by the end of 

September (ibid., 16). To date (27 July), there is no clarity how and whether European 

JRYHUQPHQWV�ZLOO�IROORZ�WKH�&RPPLVVLRQ¶V�SURSRVDOV� The reduction plan has already faced 

criticism from MS and industries (Financial Times 2022). 

4.4.6 Providing support to vulnerable groups 

AlrHDG\�WKH�µ)LW�IRU���¶�SDFNDJH�LQFOXGHG�VXSSRUW�PHDVXUHV�IRU�vulnerable groups, affected by 

energy transition policies (e.g. by the extension of the Emission Trading System to road 

transport and buildings that would significantly increase fuel prices), through establishment of 

the Social Climate Fund (SCF) (EC 2021a, 4). The Fund would provide financial assistance to 

0HPEHU�6WDWHV�ZKLFK�ZRXOG�XVH�LW�³WR�VXSSRUW�YXOQHUDEOH�ORZ�DQG�PLGGOH-income households, 

transport users, and micro-enterprises affected by the impact of the extension of emission 

WUDGLQJ�WR�EXLOGLQJ�DQG�WUDQVSRUW´��LELG����$GGLWLRQDO�PHFKDQLVPV�RI�VXSSRrt envisioned by the 

Commission include investments in renewables, renovations of buildings, clean cooling and 

heating, zero- and low-emission mobility (ibid.). Understanding that phasing out Russian fossil 
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fuels will increase energy prices, the REPowerEU Plan stressed the significance of the SCF 

and called upon the European Parliament and the Council to adopt it (EC 2022i, 12). 

In the meantime, Member States started to seek for solutions facing higher energy bills. For 

example, energy minister of Greece Kostas Skrekas said that recently the ³ILQDQFLDO�DQG�VRFLDO�

EXUGHQ�KDV�EHFRPH�XQEHDUDEOH´� DQG�SURORQJHG� VXEVLdies to power bills of households and 

businesses in July 2022, even though the country has already spent almost 7 billion euros on 

support measures since September 2021 (Reuters 2022e). Before, in May 2022, Italy has 

approved a 14 billion-euro aid package to mitigate high energy prices for citizens and set 25% 

windfall tax on energy industry profits (Albanese 2022). +XQJDU\¶V�JRYHUQPHQW� LQWURGXFHG�

price caps on fuels, basic food and mortgages and suggested to impose windfall taxes on banks 

and parge private companies (Euractiv 2022b). The German government suggested a 16 

billion-euro relief package to support energy bills of the population (Reuters 2022b), while the 

UK will extend imposed in 2019 price cap on energy bills beyond 2023 to mitigate soaring 

energy prices for households (Morison 2022). Spain and Portugal capped electricity prices in 

their local market, while other Member States believe that this measure will only exacerbate 

the situation (Baczynska, Abnett, and Melander 2022). On the EU level, In July 2022, the 

Commission proposed to rise the cap of state aid by 25% to 500.000 to the European companies 

affected by the imposed sanctions on Russia (Fonte and Strauss 2022). At the next EU summit 

in October 2022, the Commission plans to present its proposals and discuss options to stabilize 

European energy market (Baczynska, Abnett, and Melander 2022).  
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5 DISCUSSION 

The REPowerEU Plan is focused on phasing-out Russian fossil fuels well before 2030 through 

diversification of energy supply, acceleration of renewable energy deployment and 

introduction of energy-saving measures. This section summarizes short- and longer-term 

effects of the Plan on the EU energy transitions and the related uncertainties.  

Short-term effects (1-2 years) 

Part of the EU strategy to cut Russian fossil fuels imports well before 2030 is finding alternative 

suppliers. As the Commission aims to reduce Russian gas imports by two-thirds already by the 

end of 2022 (EC 2022q), replacing Russian gas and reducing gas use in power generation is 

particularly important for the Union. Entering into new trade agreements, for example, with 

Azerbaijan for pipeline gas supply (von der Leyen 2022) or with the US for LNG imports (EC 

2022s), is already taking place. While using the already-existing infrastructure for these new 

imports will have no impact on the energy transition, construction of the LNG facilities and 

increased LNG imports will, in the short-term, result in higher emissions due to shipping and 

regasification (EEB 2022a). 

Energy prices hikes can have both positive and negative short-term effects on energy 

transitions. On the one hand, higher prices can reduce energy demand and trigger more energy-

efficient practices as well as investment in non-fossil technologies. Energy savings led by the 

states, for example, reduction of air conditioning usage in public buildings in Italy (Jucca 2022) 

or potential limits on warm water supply in Hamburg (WELT 2022b) can contribute to reduced 

energy demand.  
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On the other hand, the planned state aid to vulnerable households may dampen energy saving 

efforts. Moreover, as the COVID-19 pandemic demonstrated, decline in electricity demand 

tends to JR�EDFN�WR�µQRUPDO¶�once the situation stabilizes (IEA 2021). Furthermore, additional 

expenditures of governments and households on energy can limit their abilities to invest in 

energy transitions. A recent survey of McKinsey & Company revealed that rising prices 

significantly dominate over other concerns of European consumers (e.g., invasion of Ukraine, 

COVID-19 pandemic, or extreme weather events) in Germany, Italy, France, UK and Spain 

(McKinsey & Company 2022). However, this is not necessary a blessing: many energy-saving 

measures, e.g., turning down a thermostat by 1º C, remain poorly covered by the media (Table 

13), probably due to their unpopularity among citizens. In addition, concerns over high prices 

may trigger populist and anti-transition energy policies. 

Soaring gas prices have already influenced national politics undermining previous efforts to 

phase-out coal. Though increase in coal use in electricity generation was considered in the 

REPowerEU Plan (EC 2022c, 12), the real outcomes of the coal renaissance ± even a temporary 

one ± are to be assessed in the future. Due to the spare capacity and a large supply of domestic 

coal in some Member States (e.g., in Germany, Poland, and Czechia), conversion of gas 

facilities into coal ones as well as reopening or extending lifespan of the coal-fired power plants 

to generate electricity is not difficult in technical terms and was already announced by several 

states (see, e.g. Morris, Westfall, and Thebault 2022; Strobl 2022; Wilkes, Delfs, and Dezem 

2022). Coal phase-out and therefore overall decarbonisation in the Union will be likely delayed 

± at least in the short-term. For example, the decision of Germany to extend lifespan of coal 

and oil power plants could increase carbon emissions by 20% in 2023 in its power sector (Peck 

2022). 
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$FFRUGLQJ�WR�WKH�&RPPLVVLRQ¶V�SODQV��LQFUHDVH�LQ�FRDO�XVH�will be balanced with greater share 

of renewables in the overall energy mix. The REPowerEU Plan sets a more ambitious target 

for this in comparison to the 2021 µ)LW�IRU���¶�SDFNDJH: In 2030, renewables should account for 

45% in the EU energy mix, up from 40% target LQ�WKH�ODVW�\HDU¶V�SURSRVDO�(EC 2022i, 6). Due 

to many obstacles that renewables face in the EU, for instance, bureaucratic hurdles, shortages 

of materials and technologies, lack of skilled workers (EEB 2022b), it is unlikely that speeding 

up of low-carbon technologies will occur in the short-term. 

Although the IEA proposed to develop nuclear technologies as they could facilitate to phase 

out Russian gas and ensure low-carbon transitions (IEA 2022b; 2022f), in the short-term 

significant changes in nuclear power infrastructure or output are not expected. This is due to 

both social unacceptance of nuclear power in some European countries (e.g., in Germany and 

Austria) and the time needed to build new or re-start stopped reactors. Moreover, as the MS 

have not recently constructed new nuclear power facilities, even if motivation to develop 

nuclear energy appears, it could take from five to ten years to accelerate nuclear build out in 

Europe (Jewell 2022). 

Longer-term (5-10 years) 

In contrast to the use of existing infrastructure, building of the new LNG facilities or pipeline 

routes to replace Russian gas supply and roll-out of renewables cannot happen fast and 

therefore the effects of these measure are to be observed in horizon of 5-10 years. 

Expanding of the LNG infrastructure (both across the EU and in other countries) as well as 

exploiting of the new gas fields (see, e.g., Reuters 2022d) will likely lead to a long-term carbon 

lock-in (Unruh 2000; Seto et al. 2016). At the same time, lack of attention towards nuclear and 

challenges that it faces in the EU enable to conclude that this low-carbon technology will 

unlikely be boosted even in the longer term. Though public opposition may be theoretically 
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reversed, the speeds of construction of nuclear power plants will not possibly exceed historical 

speeds. Nuclear expansion reached the maximum speed between 1980 and 1985 in response to 

the 1970s oil crisis, which was equal to 2 % increase in total electricity supply per year (Suzuki 

2022). Considering the current state of nuclear energy in the Union, achieving this again is 

problematic. 

On the other hand, the REPowerEU Plan sets ambitious targets for renewables and hydrogen. 

For example, in order to reach 45 % of renewables in the EU energy mix by 2030, the share of 

renewables should be increased by ca 23 % in 2020-2030. In comparison, in 2011-2020, 

UHQHZDEOHV¶� VKDUH� LQ� JURVV� ILQDO� HQHUJ\� FRQVXPSWLRQ� JUHZ� E\� ������� 7KH�(8� ����� WDUJHW�

therefore presumes tripling of the speed of renewable energy expansion. The 2030 target for 

solar capacity means in turn that the EU would need to yearly install additional solar capacity 

2.5 times faster compared to the speed of installation in 2021. The Commission also presumes 

doubling of wind power capacity by 2030, which would require to install new wind power 

capacity 2-3 times faster than in 2021. It should also be noted that the deployment of the 

renewables depends on many factors (e.g., land capital availability and public acceptance) that 

cannot be easily managed by the simple application of policies. For example, the Commission 

acknowledges that the access to FULWLFDO�UDZ�PDWHULDOV��VXSSO\�FKDLQ�ERWWOHQHFNV��DQG�WKH�(8¶V�

manufacturing capacities are the obstacles that need to be overcome to reach the targets of the 

REPowerEU Plan (EC 2022i, 9±10). 

Hydrogen in contrast is an emerging technology with highly uncertain future where strong 

government support may trigger exponential growth. Reaching the EU 2030 target to produce 

10 mt and import 10 mt of renewable hydrogen would require bridging the EU aspirations with 

significant efforts and far more ambitious actions from the Member States. According to 

Odenweller (Odenweller et al. 2022), feasibility of realisation of the EU¶V hydrogen plans is 
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problematic due to electrolysis capacity that hardly will significantly grow within a decade or 

two. 

At the same time, as Vinichenko, Cherp, and Jewell argue, emission reduction depends rather 

on the fossil fuel phase-out than on expansion of renewables and low-carbon sources (2021, 

1478). While envisioning a higher share of renewables in the EU energy mix, the REPowerEU 

Plan does not raise the 2030 GHG emission reduction target. It is thus not inconceivable that 

increases in the use of renewables will not translate into equal decreases of fossil fuel use.  

Related uncertainties 

Discussing impacts of technologies on environmental change in GEO-6, UNEP notes that ³LQ�

times of crisis, incentives strongly favour adoption of riskier options and elimination or 

minimizDWLRQ�RI�VDIHJXDUGV´�(UN Environment 2019, 24). The current crisis partly confirms 

this statement. 7KH� &RPPLVVLRQ¶V� SURSRVDOV� KDYH� DOUHDG\� IDFHG� FULWLFLVP� ± both from the 

environmental organizations and energy experts. For example, WWF (2022), the Sierra Club 

(Cunningham 2022), and Ember (Brown 2022) oppose the &RPPLVVLRQ¶V plans to build new 

infrastructure for LNG and pipeline gas imports as it promotes further use of fossil fuels. 

Though LNG facilities could be theoretically used for green hydrogen, its pace of growth 

remains too slow to replace fossil fuels in the short-term (Odenweller et al. 2022). The EEB 

(2022) has DOVR� DUJXHG� WKDW� HDVLQJ� WKH� SURFHGXUH� RI� UHQHZDEOHV¶� GHSOR\PHQW� GXH� WR� WKH�

µRYHUULGLQJ� SXEOLF� LQWHUHVW¶� XQGHUPLQHV� HQYLURQPHQWDO� OHJLVODWLRQ� DQG� FUHDWHV� GDQJHURXV�

precedents for other developments. Energy experts, in turn, criticized the REPowerEU Plan for 

disregarding nuclear power as a reliable and low-carbon energy (Mazzucchi 2022; Keating 

2022) and expressed concerns about the feasibility of replacing natural gas supply from Russia 

with LNG imports as fast as the REPowerEU Plan envisaged it (Rystad Energy 2022). 
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The long-term impacts of the unfolding energy crisis are still to be observed. Yet, in mid-July 

IEA Executive Director Fatih Birol warned that ³>W@KH�ZRUOG�KDV�QHYHU�ZLWQHVVHG�VXFK�D�major 

HQHUJ\�FULVLV�LQ�WHUPV�RI�LWV�GHSWK�DQG�LWV�FRPSOH[LW\´ DQG�³>Z@H�PLJKW�QRW�KDYH�VHHQ�WKH�ZRUVW�

of it yet ± WKLV� LV� DIIHFWLQJ� WKH� HQWLUH�ZRUOG´ (Stringer 2022). Regarding this, it cannot be 

excluded that coping with high energy prices and supply shortages will be of immediate 

importance for the Union. The Czech officials, whose EU presidency started in July and will 

last for the next six months, already stated that they will focus rather on securing energy supply 

for the EU than on decarbonisation (Bayer 2022). At the same time, underinvestment in 

renewable energy or renovation of energy insufficient buildings will clearly have long-term 

effects on the European energy system, resulting in a carbon lock-in. 

Some authors (e.g., *U�EOHU��1DNLüHQRYLü��DQG�9LFWRU������ argue that decarbonisation is a 

continuous trend of historical energy transitions as every next fossil fuel has always been 

lighter in carbon per unit of energy released when combusted (e.g., oil compared to coal or gas 

compared to oil). At the same time, under existential threat to vital energy systems, for 

example, when facing massive disruption of natural gas supply, states can turn to the available 

energy source (e.g., to coal), even if it is more carbon-intensive. Decarbonisation is therefore 

not necessarily determined. 

The examples of historical rapid transitions demonstrate that they were motivated by energy 

security concerns (e.g., fast-tracked nuclear deployment in response to the 1970s oil crisis) and 

not by the climate ones. Moreover, these examples are context-related and, therefore, cannot 

EH�DGHTXHWO\�FRPSDUHG�WR�WKH�µUHJXODU¶�RQHV�(Grübler, Wilson, and Nemet 2016, 22). In order 

to establish the same speed of technology diffusion as in the past rapid transitions, a 

combination of extreme demand environments, market factors, political efforts, and low 

sensitivity of a new technology to risks is required (ibid.). 
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Thus, it is a question whether (a) environmental goals could be as influential in accelerating 

transitions as the state concerns over security of fuel supply and (b) whether the current crisis 

created adequate conditions for large-scale deployment of low-carbon solutions. For example, 

Suzuki argues that climate change concerns increased from the 1990s have not fostered the 

growth of low-carbon electricity sources to the levels of nuclear power expansion in 1970-1985 

in response to the 1970s oil crisis (Suzuki 2022). During the current crisis, both the 

Commission and the Member States suggest to partly substitute Russian natural gas with coal, 

which is against decarbonisation trend of the previous years. This means that energy insecurity 

still has a greater impact on political actions than environmental concerns. 
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6 CONCLUSION 

5XVVLD¶V� LQYDVLRQ� RI� 8NUDLQH� RQ� ��� )HEUXDU\� ����� WULJJHUHG� an energy security crisis by 

causing significant price hikes and supply shortages and demonstrated vulnerabilities of the 

fossil-based economy. For Europe, that is on the one hand heavily dependent on Russian fossil 

fuels, and on the other hand plans to significantly reduce emissions, the current crisis created a 

uniquely complex challenge when both energy insecurity and climate change have to be 

simultaneously tackled in an energy transition. 

This thesis analyses the effects of the unfolding crisis on speed and direction of energy 

transitions in the EU and establishes to what extent energy transitions can be accelerated by 

crises. By doing so, it contributes to the scholarly debate on feasible speeds of transitions and 

the opportunities for their political acceleration. 

The study uses a meta-theoretical framework to conceptualize national energy transitions and 

demonstrate that they depend on many interrelated and interlocked factors in economic, 

technological, and political spheres. A defining feature of the present EU energy transition is 

that state interests ± one of the top-level variables in the political perspective ± are primarily 

focused on securing energy supply from geopolitically reliable sources. 

To achieve its aims, the thesis provides a comprehensive analysis of the European energy 

context, EU energy transition policies of the recent years, and media coverage of the EU policy 

responses to the current crisis. It also outlines the impacts of past gas crises on the European 

energy strategies. Through using a variety of sources (official documents, statistical data, media 

publications) and methods (data, policy, and content analyses), this thesis demonstrates how 

the current crisis affects energy security in the EU and therefore shapes policy responses which 

in turn have an impact on energy transitions. 
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Analysis of the energy trade flows shows that Europe is heavily reliant on Russian oil and 

natural gas which suppl\�(8¶V�two vital energy systems. After the invasion of Ukraine, Russia 

could not be considered as a trustworthy partner. In addition, reduction of fossil fuel imports 

from Russia also aims to hinder the invasion since the Russian state budget heavily depends on 

revenues from the energy trade with the EU. The EuURSHDQ� &RPPLVVLRQ¶V proposals, 

LQFRUSRUDWHG� LQ� WKH�5(3RZHU(8�3ODQ�� DLP� WR� HOLPLQDWH�5XVVLD¶V control over the EU vital 

energy systems. The Plan envisages Russian fossil fuel phase-out through diversification of 

energy imports, acceleration of renewable energy deployment and energy savings. While the 

Commission suggests that overall dependency on Russian fossil fuels could be ended well 

before 2030, it also envisions that demand for Russian gas can be reduced by two-thirds already 

by the end of 2022.  

,Q�FRPSDULVRQ�WR�WKH�HDUOLHU�&RPPLVVLRQ¶V�SURSRVDOV�IRU�HQHUJ\�WUDQVLWLRQs LQ�WKH�µ)LW�IRU���¶�

package, the REPowerEU Plan aims to address both climate change and energy security 

concerns. As a result, several of the earlier targets are updated. Renewables¶�VKDUH in the EU 

energy mix should reach 45% (instead of 40% set in WKH� µ)LW� IRU� ��¶ package), hydrogen 

production ± 10 mt (instead of 5.6 mt), bio-methane production ± 35 bcm (instead of 17 bcm), 

and energy use should be reduced by 13% (instead of 9%). In addition, the REPowerEU Plan 

and accompanying it documents contain demand-side measures (e.g., shifting to EVs and lower 

heating temperatures) to reduce oil and gas consumption. Developed in the highly securitized 

HQYLURQPHQW�� QRW� DOO� RI� WKH� &RPPLVVLRQ¶V� SURSRVDOV� DUH� FOLPDWH-aligned. For example, re-

starting coal power plants and expanding LNG facilities increase emissions, delay fossil fuel 

phase-out, and therefore put at risk EU decarbonisation targets. Remarkably, however, the 

Commission does not attempt to foster nuclear technologies which may signal that they remain 

unacceptable even in this environment. 
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As media can promote or hinder new technologies or policies by influencing public attitudes 

and concerns, it is important to know which energy topics media covers and how. My analysis 

RI�WKH�PHGLD�FRYHUDJH�RI�WKH�(8¶V�UHVSRQVHV�WR�WKH�FULVLV�VKRZV�WKDW�PRVW�PHGLD�DWWHQWLRQ�IURP�

February to July 2022 was to the measures which are either neutral or negative with respect to 

low-carbon transitions. For example, seeking alternative suppliers for Russian gas (including 

LNG shipments) and sanctions were the most covered topics, accounting for more than 20% 

of 352 collected publication items.  

To understand the eventual effects of the current proposals, I also take a look into historical 

analogies. The immediate responses of the EU are in general in line with previous mitigation 

strategies used by the Union to tackle past energy security crises. For example, during the 

massive gas disruption in 2009, fuel-switching took place in many Member States, and building 

of the new infrastructure to diversify gas supply accelerated both after the 2009 and 2014 crises. 

At the same time, unlike earlier crises that were also triggered by Russia-Ukraine conflicts, in 

2022 the EU took OHDGHUVKLS� LQ� KLQGHULQJ�5XVVLD¶s invasion and to do so imposed ban on 

Russian coal, crude oil and petroleum products imports. Yet, this crisis is different in several 

aspects. Most importantly, the current strategy sets a very ambitious aim to replace the entire 

Russian supply in a medium-term and has to operate in a complicated environment of 

sanctioned energy trade flows and high energy prices fuelling public concerns. 

The effects of some of the proposed measures are already witnessed (e.g., trade agreements 

with new partners), whereas effects of some other (e.g., hydrogen production) are yet to 

materialize. All in all, my analysis demonstrates that in the short-term (1-2 years) acceleration 

of energy transitions in the EU is not likely. First, this is because the deployment of renewables 

faces several obstacles that cannot be eliminated fast. Second, reduced energy and electricity 

consumption due to high prices will rebound once the situation stabilizes or if households and 
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businesses across EU receive state aid (which already happens). Moreover, a turn to coal for 

electricity generation, announced by several Member States, will increase emissions and thus 

backpedal decarbonisation efforts. 

In the longer term (5-10 years), if the EU implements all the announced projects concerning 

new natural gas and LNG infrastructure, it will likely lock in fossil fuel use in the Union. Higher 

emission rates are expected from LNG construction and operation in comparison to usage of 

natural gas delivered via existing pipeline routes. The proposed policies aim to speed up the 

expansion of renewables to unprecedented levels, presuming threefold acceleration of the 

UHQHZDEOHV¶�GHSOR\PHQW in 2022-2030. Such speeds may or may not be realistic because there 

are too many factors that can constrain the development of renewables in Europe (e.g., land 

availability, public DQG�ORFDO�DXWKRULWLHV¶�acceptance, manufacturing and material constraints, 

technological challenges of load balancing) which cannot be easily affected by government 

policies. Nuclear energy, on the other hand, despite IEA proposals, is not a priority in the EU 

whereas to be ramped up it needs significant state and public support.  

At the same time, several uncertainties should be considered when anticipating EU energy 

transitions. The first one is that national energy transitions are complex events that depend on 

interaction between economic, technological, and political spheres. Currently, in light of 

potential disruption of natural gas supply to the EU, sanctions restricting energy trade, and high 

energy prices, ensuring energy supply and therefore smooth functioning of the vital energy 

systems is prioritized in the Union. Indeed, proposals aimed at diversification of energy supply 

are translated into action (e.g., a recent agreement between the EU and Azerbaijan for pipeline 

gas imports or the one between the US and the EU for LNG deliveries) and switching from 

natural gas to coal to generate electricity in case of insufficient gas supply was announced. 

Though this is overall in line with the EU¶V responses to the past security crises, the situation 
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still rapidly evolves. It should not be therefore excluded that the DSSOLFDWLRQ�RI�µHmergency-

like policy PHDVXUHV¶, for example, to green hydrogen production may result in considerable 

acceleration of energy transitions. 

While this thesis provides insights about the vulnerabilities of the EU¶V energy system, the 

EU¶V responses and their potential efficiency, its findings should be treated with caution 

because tKH�FULVLV��WULJJHUHG�E\�5XVVLD¶V�LQYDVLRQ�RI�8NUDLQH�� is still unfolding and its long-

term implications remain uncertain. I show that energy security crises can indeed trigger a 

wide-ranged and ambitious political response, especially in jurisdictions where energy 

transitions were already important priorities before the crises. Some, but not all of these 

responses clearly intend to significantly accelerate energy transitions, whereas others may lock 

in fossil fuels. It is simply too early to tell which factors will prevail. In addition to the 

µVQDSVKRW¶�RI�LQVLJKWV�IURP�WKLV�WKHVLV��Whe database of publications and policies which I created 

can become a starting point for the future research on the medium- and long-term effects 2022 

energy security crisis. These studies should be able to not only inform transition policies in 

Europe and beyond but also answer a fundamental question of whether it is in our power to 

make transitions significantly faster. 
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ANNEX A 

List of the media and governmental sources used in the database 

Media source Web address 

AP News https://apnews.com 

Atlantic Council https://www.atlanticcouncil.org 

Balkan Green Energy News https://balkangreenenergynews.com  

Balkan Insight (the flagship of the Balkan Investigative 
Reporting Network) 

https://balkaninsight.com 

BBC https://www.bbc.com  

Bloomberg Tax (part of Bloomberg Industry Group) https://news.bloombergtax.com 

Bloomberg https://www.bloomberg.com  

BQ Prime https://www.bqprime.com 

Buenos Aires Times https://www.batimes.com.ar 

Business Insider https://www.businessinsider.com  

Cable News Network (CNN) https://edition.cnn.com  

Carnegie Endowment for International Peace https://carnegieendowment.org  

Centre for Research on Energy and Clean Air (CREA) https://energyandcleanair.org 

Clean Energy Wire (CLEW) https://www.cleanenergywire.org  

Climate Home News https://www.climatechangenews.com 

CNBC https://www.cnbc.com  

Der Spiegel https://www.spiegel.de  

Deutsche Welle https://www.dw.com  

ECONtribute: Markets & Public Policy https://www.econtribute.de 

Ember https://ember-climate.org  

Energy Monitor https://www.energymonitor.ai  

Energy Post https://energypost.eu 

Energy Storage News https://www.energy-storage.news 

ERR News https://rus.err.ee 
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EUobserver https://euobserver.com  

EUR-Lex https://eur-lex.europa.eu 

Euractiv https://www.euractiv.com  

Euronews https://www.euronews.com  

European Commission website https://ec.europa.eu  

European Council on Foreign Relations https://ecfr.eu 

European Environmental Bureau (EEB) https://eeb.org 

Financial Times https://www.ft.com  

Fitch Ratings https://www.fitchratings.com  

Forum Energii https://www.forum-energii.eu 

Frankfurter Allgemeine Zeitung https://www.faz.net  

German Institute for Economic Research (DIW Berlin) https://www.diw.de 

Global Witness https://www.globalwitness.org 

Government of the Netherlands https://www.government.nl  

Handelsblatt https://www.handelsblatt.com 

IEA https://www.iea.org/articles/  

InsideEVs https://insideevs.com 

LNG Industry https://www.lngindustry.com  

McKinsey & Company https://www.mckinsey.com  

Mining Technology https://www.mining-technology.com 

Montel https://www.montelnews.com 

National Geographic https://www.nationalgeographic.com 

Natural Resources Defense Council (NRDC) https://www.nrdc.org 

Nature https://www.nature.com 

Offshore Energy https://www.offshore-energy.biz  

OilPrice.com https://oilprice.com  

Politico https://www.politico.eu  

PV Tech https://www.pv-tech.org 

Recharge https://www.rechargenews.com  
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Renewables Now https://renewablesnow.com  

Reuters https://www.reuters.com  

Riddle https://ridl.io/en 

Rystad Energy https://www.rystadenergy.com  

Der STANDARD https://www.derstandard.at  

Substack https://svakulenko.substack.com  

T-online https://www.t-online.de  

Tagesschau https://www.tagesschau.de  

The Austrian Federal Ministry for Climate Action, 
Environment, Energy, Mobility, Innovation and 
Technology 

https://www.bmk.gv.at 

The Connexion https://www.connexionfrance.com 

The Conversation https://theconversation.com 

The Council of the EU and the European Council https://www.consilium.europa.eu 

The Council on Foreign Relations (CFR) https://www.cfr.org 

The Economist https://www.economist.com  

The European Centre for Development Policy 
Management (ECDPM) 

https://ecdpm.org 

The German Federal Government https://www.bundesregierung.de 

The German Federal Ministry for Economic Affairs and 
Climate Action 

https://www.bmwk.de 

The Guardian https://www.theguardian.com  

The Independent https://www.independent.co.uk 

The Institute for Future-Fit Economies (ZOE) https://zoe-institut.de  

The Magazine of the Sierra Club https://www.sierraclub.org 

The Peninsula https://thepeninsulaqatar.com 

The Philadelphia Inquirer https://www.inquirer.com 

The Times https://www.thetimes.co.uk   

The UK government https://www.gov.uk 

The Wall Street Journal https://www.wsj.com  

The Washington Post https://www.washingtonpost.com  
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The Week https://www.theweek.co.uk 

Twitter of the president of the European Commission 
Ursula von der Leyen 

 

https://mobile.twitter.com/vonderleyen 

UnHerd https://unherd.com 

VoxEU.org (policy portal of the Centre for Economic 
Policy Research (CEPR)) 

https://voxeu.org 

We Mean Business Coalition https://www.wemeanbusinesscoalition.org 

Welt https://www.welt.de  

World Economic Forum https://www.weforum.org 

World Nuclear News https://www.world-nuclear-news.org 

World Wide Fund For Nature https://www.wwf.eu  

Wuppertal Institute for Climate, Environment and 
Energy 

https://wupperinst.org 

Zeit Online https://www.zeit.de 
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