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Abstract
The world community recognizes the enormous potential danger posed by nuclear power, 
including accidents at nuclear industries and atomic infrastructure facilities, the possibility 
of using nuclear technologies for criminal purposes. At the same time, immediate rejection 
of the use of nuclear technologies can create incomparably greater harm to both humans 
and the environment. In the context of many countries’ transition to a low-carbon economy, 
nuclear energy is assigned a special role. The subject of this study is political and legal pre-
requisites for expanding legal regulation in the field of nuclear energy. Using the method 
of political and legal analysis, the study considers modern international initiatives in legal 
regulation of nuclear energy. In addition, the work touches on the issue of the relation-
ship between nuclear law and private international law in the context of the possibility of 
expanding the latter. The study suggests that in the near future, the expansion of nuclear 
energy legal regulation at the EU and CIS level will be carried out mainly with the help 
of soft law acts, as well as bilateral treaties concerning the technical aspects of nuclear 
infrastructure facilities. In practical terms, this study is of interest to lawyers in the field of 
public international, private international, and energy law.

Keywords  Climate change · Decarbonization · Green technologies · Nuclear energy · 
Scientific and technical cooperation

1  Introduction

Nuclear energy is the single largest source of carbon-free energy today, avoiding bil-
lions of tons of oxocarbon emissions. Today in the world, there are approximately 440 
nuclear reactors operating in 30 countries, and in the next 15 years, other 300 reactors 
are expected to appear around the world. Nuclear power will undoubtedly be among the 
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main sources of energy and the engine of the economy for many decades to come. In 
addition to providing clean and reliable electricity, nuclear energy will also continue to 
play a key role in energy security, job creation, and export opportunities for all coun-
tries with the appropriate capacity (Office of Nuclear Energy 2020).

At the same time, in addition to the significant contribution of nuclear energy to 
the world community, there are a number of issues related to the non-proliferation of 
nuclear technologies, safety, and environmental protection, to resolve which the world 
community must work together (Katsuba et  al. 2021). The global nature of nuclear 
energy, both in terms of its benefits and challenges, illustrates why strong international 
cooperation in this area is critical (Atomic Energy 2.0. 2020b).

The idea put forward by the ministers of European states in 1955 to create a suprana-
tional regional organization that would allow joint efforts to develop nuclear energy for 
the economic revival of post-war Europe was embodied in the creation of the European 
Atomic Energy Community. In the days leading up to the creation of the EU, sustain-
able development of the European Community was impossible without the production 
of large quantities of cheap energy. To a large extent, this factor persists to this day 
(Kawashima 2016).

Sweden, Hungary, and Lithuania are showing a growing commitment to switching to 
safe renewable energy sources. However, some other EU countries (in particular France) 
intend to continue to extract energy from nuclear fission or fusion (Embling 2018).

The opinion that nuclear energy hardly contributes to climate change is shared by the 
CIS countries, which, on the contrary, are striving to develop the nuclear industry in the 
future. In particular, for Russia, the development of nuclear energy can be attributed to 
the uncontested political and strategic goals. However, the popularity of nuclear energy 
is very unstable since any accident can provoke antipathy toward the industry, which is 
demonstrated by the experience of Germany, which abandoned the prospects for nuclear 
energy production, in particular, because of the Fukushima nuclear disaster (Cherp et al. 
2017).

Taking into account the importance of ensuring safety and reliability of the global 
nuclear energy system, it should be understood that this issue is only one of the sides of 
international cooperation in providing countries with nuclear electricity, which is carried 
out at least at three levels. The first level is global, on which international organizations 
and supranational structures operate. The second is national, where at the level of inter-
governmental agreements, interaction of states in the field of nuclear energy is carried out. 
The third is a micro-level, the level of economic entities, at which scientific, technical, and 
humanitarian international cooperation in the field of nuclear energy takes place. The effi-
ciency of world nuclear energy depends on well-established international cooperation at all 
three levels (Panteley 2017).

Modern studies considering legal regulation in the field of nuclear energy, concerning 
the experience of the EU and CIS countries, are devoted to such issues as:

•	 analysis of the relationship between sustainable development and social responsibility 
(Al-Masri and Al-Assaf 2020);

•	 innovative development of the power industry and its role in ensuring country’s energy 
security (Kozlov and Zakharov 2015);

•	 features of international cooperation in the field of nuclear energy (Panteley 2017);
•	 assessment of the role of the International Atomic Energy Agency (IAEA) in world 

politics in the period after the end of the Cold War (Roehrlich 2016);
•	 the role of nuclear energy resources in the foreign policy of states (Kuteleva 2020);
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•	 assessment of renewable and nuclear resources for electricity production in Kazakhstan 
(Ahmad et al. 2017);

•	 policy in relation to renewable energy sources in Kazakhstan and Russia (Koch and 
Tynkkynen 2019);

•	 legal regulation of nuclear energy in Kazakhstan (Lizikova 2017);
•	 assessment of differences in the use of low-carbon sources of electricity by comparing 

the evolution of nuclear, wind, and solar energy in Germany and Japan (Cherp et al. 
2017);

•	 prospects for the regulation of nuclear energy in France (Mauger 2018; Perez et  al. 
2020);

•	 consideration of nuclear law as a branch of international law (Ioyrysh and Fatyanov 
2014; Lysenko 2017).

It should be noted that to date, there, in general, are no comprehensive studies on the 
issue of expanding international nuclear energy legal regulation and, in particular, the 
international legal regulation of liability for nuclear damage (including, but not limited to 
the issue of applicability of the norms Vienna Convention on Civil Liability for Nuclear 
Damage, Convention on Supplementary Compensation for Nuclear Damage, Convention 
on Assistance in the Case of a Nuclear Accident or Radiological Emergency) considering 
this issue generally, and in the conditions of the post-Soviet states particularly. Par excel-
lence, this applies to the aspects of expanding this sphere of legal regulation to the sphere 
of private international law. This study, designed to fill this gap, examines precedents and 
challenges in the existing area of regulatory and legal regulation. The study aims to answer 
the question of the direction in which the scope of international legal regulation in the field 
of nuclear energy is being expanded against the background of international and regional 
initiatives in this area.

The question of whether international law sufficiently regulates legal relations in 
the nuclear industry determines the relevance of this study. The subject of this study is 
an assessment of the political and legal prerequisites for expanding nuclear energy legal 
regulation.

2 � Materials and methods

This study is based on an analysis of international legislative acts:

•	 Convention on Nuclear Safety;
•	 Convention on the Physical Protection of Nuclear Material;
•	 Nuclear Terrorism Convention;
•	 Paris Convention on Third Party Liability in the Field of Nuclear Energy;
•	 Vienna Convention on Civil Liability for Nuclear Damage;
•	 Convention on Supplementary Compensation for Nuclear Damage;
•	 Convention on Assistance in the Case of a Nuclear Accident or Radiological Emer-

gency.

The study also considers EU legislation:

•	 European Atomic Energy Community (Euratom) Treaty 1957;
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•	 Council Directive 2009/71/Euratom establishing a community framework for the 
nuclear safety of nuclear installations;

•	 Council Directive 2014/87/Euratom amending Directive 2009/71/Euratom;
•	 Energy Efficiency Directive 2012/27/EU.

The CIS regulatory and legal documents were also studied:

•	 Agreement of the CIS member states on the approximation of approaches to legal and 
technical regulation, conformity assessment, standardization, accreditation, and metro-
logical support in the field of peaceful use of atomic energy;

•	 Framework Program for Cooperation between the CIS member states in the field of 
atomic energy use for the period up to 2020 “Atom-CIS cooperation” dated May 19, 
2011;

•	 Agreement on the coordination of CIS interstate relations in the field of peaceful atomic 
energy use dated May 31, 2013.

OECD Paper “The Costs of Decarbonisation: System Costs with High Shares of Nuclear 
and Renewables” was analyzed as well.

Using the method of political and legal analysis, the study examines political initiatives 
and promising directions of legislative regulation in the field of nuclear energy, compar-
ing the experience of the EU and the CIS countries that have the appropriate technolo-
gies. To achieve the objectives of the study, it was decided to assess the role and place of 
nuclear energy among other energy resources against the background of the growing trend 
of global environmental policies toward decarbonization.

3 � Results

International relations are undergoing significant changes in the context of globalization, 
the redistribution of forces and priorities in the geopolitical arena, as well as transfor-
mations in the field of world politics and economics. Quite often, modern studies note a 
decrease in the role of international organizations (Gardiner 2007; Greer et al. 2018). In 
particular, over the past decades, there has been a decline in the role of the UN in interna-
tional politics as a real center for decision making, and the effectiveness of its mechanisms 
has been criticized (Gardiner 2007). Even as a platform for discussion, the prospects for the 
largest international organization seem contradictory. The same goes for the role of other 
international organizations, such as the Parliamentary Assembly of the Council of Europe 
(PACE) or the World Trade Organization (WTO) (Greer et al. 2018; Sattler et al. 2014).

Such changes, in turn, affect the sphere of legislative regulation of nuclear energy 
(Pobedinsky and Shestak 2020; Roehrlich 2016).

At the same time, within the framework of the implementation of international political 
and economic initiatives, it is less and less common to see decisions of individual states 
that do not agree with the opinion of the world community, or, at least, regional geopo-
litical players (Anisina et  al. 2021). In this context, one can also consider the activities 
of the IAEA, which is the largest and most influential international organization in the 
field of nuclear energy and is characterized by the same challenges as other international 
organizations. At the same time, the effectiveness of its work is usually assessed highly, 
which, in particular, is due to the relatively small number of states that have the appropriate 
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technologies and increased control from all interested parties. Increased control is asso-
ciated with the need to prevent the spread of technologies in the field of nuclear energy 
and to prevent the development of all kinds of negative scenarios at nuclear infrastruc-
ture facilities (Atomic Energy 2.0. 2020a; IAEA 2017). However, despite the wide range 
of instruments of influence at the international level, the IAEA, nevertheless, was unable 
to resolve the crisis situations associated with the nuclear programs of Iran and partly 
in other countries on its own. At the same time, it should be understood that the nuclear 
issues under similar scenarios go far beyond international cooperation in the exploitation 
of nuclear energy for peaceful purposes, passing into the political plane. Another aspect 
of the activities of international organizations in the field of nuclear energy, in particular 
the IAEA, which is criticized, concerns the issue of insufficient control over nuclear power 
plants (NPPs) (Ioyrysh and Fatyanov 2014).

Taking into account the fact that accidents at civilian nuclear infrastructure facilities 
do not occur frequently, at the same time, the accident at the Japanese NPP Fukushima 
has renewed the discussion on the introduction of stricter control by the IAEA over safety 
processes at nuclear power facilities. At the same time, opposing this opinion, it should 
be noted that it is impossible to infringe on the sovereign right of states to carry out full-
fledged activities in the field of nuclear energy. In addition, the redistribution of control 
functions and powers in this area may lead to the replacement of the real responsibility of 
authorized state bodies with the bodies of international organizations, whose responsibility 
may be vague (Ioyrysh and Fatyanov 2014).

According to a 2011 BBC poll, there was little support for the construction of new 
nuclear reactors in the world at the time. The global research agency GlobeScan, com-
missioned by BBC News, conducted a survey of 23,231 people in 23 countries from July 
to September 2011, months after the nuclear disaster at the Fukushima NPP (BBC 2019). 
It was noted that in 2011, in countries with existing nuclear programs, people were much 
more opposed to nuclear programs than in 2005, and only the UK and the USA were the 
exceptions to this trend. The majority of those surveyed at the time were of the opinion that 
improving energy efficiency and renewable energy sources could meet their needs (Black 
2011).

In this context, the question of whether there is a connection between international pri-
vate law and atomic law is of certain interest, given the fact that the latter, as a rule, is con-
sidered precisely in the public law plane, and civil legislation does not consider compensa-
tion of losses caused by natural disasters. Compensation for damage caused by a disaster, 
be it a human-made or natural disaster, is the task of a state concerned (Nuclear Energy 
Agency 2010). Thus, speaking of the extension of private international law to atomic legal 
relations, it is very important in this aspect to consider an example of court cases related 
to the accident at the Fukushima NPP in 2011 against the American corporation General 
Electric (GE).

Considering the background of this issue, it should be noted that initially in Japan more 
than 12 thousand people filed lawsuits against the state for the accident at the Fukushima 
NPP. The Fukushima Prefecture District Court has ruled that the Tokyo Electric Power 
Company (TEPCO) and the Japanese government are liable for damage caused by the 2011 
tsunami disaster at the Fukushima NPP. The government and the NPP were awarded ¥500 
million ($4.44 million; €3.77 million) to residents of Fukushima who sought damages for 
the loss of their livelihood (DW 2017).

According to Japanese law, all claims related to natural disasters must be brought 
against TEPCO, either in civil or administrative procedure. TEPCO has already paid 
part of the claim partly subsidized by the Japanese government. However, the plaintiffs, 
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in this case, filed a lawsuit in Boston, USA, where GE is headquartered, arguing that a 
US court should give them the opportunity to sue the US corporation. According to the 
plaintiffs, GE was negligent in the design and maintenance of the plant, as well as in 
the site selection, which had a “long history of very strong earthquakes and tsunamis.” 
Meanwhile, in April 2019, the head federal judge in Massachusetts dismissed the claim 
on formal grounds, stating that the case should be brought in Japan since there is an 
appropriate remedy mechanism for such issues.

Subsequently, in April 2020, the US Court of Appeals for the First Circuit denied 
Japanese plaintiffs the right to seek compensation from General Electric for the Fuku-
shima accident. Now the plaintiffs, in this case, will have to make a choice—either to 
try to challenge the decision of two courts in the US Supreme Court, which will take 
years and does not guarantee success, or to concentrate on legal proceedings in Japan 
(Harrison 2020; Hursh 2020).

This example recently, perhaps, best describes the relationship between atomic law 
and private international law in the context of the possibility of expanding the effect of 
the latter. In this case, there are all the necessary elements that characterize both types 
of legal relations: the issue of determining jurisdiction, a foreign element, and issues 
falling within the scope of international legal acts in the field of nuclear law. At the 
same time, it should be understood that today such an example is, perhaps, a single one, 
which is due to both geographical specifics (a seismically active zone) and technological 
ones of the accident itself that occurred at the NPP (according to plaintiffs, negligence 
in design). However, it should be noted that this issue can serve as an important prec-
edent for private international law. At the same time, neither in the EU, nor in the CIS, 
the issue of the transition of atomic law elements to the private law plane is currently 
not being considered—EU acts regulate in detail the sphere of atomic law, and the leg-
islator initially laid the public-legal essence in its basis (Engstedt 2020; Stoiber et  al. 
2003). As for the CIS countries, to date, no private law disputes have been recorded 
directly in the field of nuclear law. At the same time, the example of Japan suggests that 
it would be premature to exclude such a possibility.

One way or another, it becomes obvious that the elements of international private law 
penetrate into the sphere of international nuclear regulation. In this regard, the question 
arises whether the existing judicial mechanisms are sufficient to protect the rights of indi-
viduals to a safe environment, enshrined in the constitutions of many countries, and pro-
vided for by international agreements, in particular the Stockholm Declaration of 1972, the 
Rio de Janeiro Declaration of 1992 and the recently adopted Global Pact for Environment.

To understand the basic principles of regulation of civil liability for nuclear damage, it 
is necessary to note the following generally recognized principles of such regulation, which 
underlie the Vienna Convention on Civil Liability for Nuclear Damage. Thus, the legal 
regime provided for in the Convention is based on the following general principles:

•	 exclusive liability of the operator of the nuclear installation concerned;
•	 “absolute” or “strict” liability, so that the injured party is not required to prove fault or 

negligence on the part of the operator;
•	 minimum amount of liability;
•	 obligation for the operator to cover liability through insurance or other financial secu-

rity;
•	 limitation of liability in time;
•	 equal treatment of victims, irrespective of nationality, domicile, or residence, provided 

that damage is suffered within the geographical scope of the Convention;
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•	 exclusive jurisdictional competence of the courts of the Contracting Party in whose ter-
ritory the incident occurs or, in case of an incident outside the territories of Contract-
ing Parties (in the course of transport of nuclear material), of the Contracting Party in 
whose territory the liable operator’s installation is situated).

•	 recognition and enforcement of final judgments rendered by the competent court in all 
Contracting Parties (IAEA). In the context of the issue under consideration, the penulti-
mate one is of particular importance.

Based on the example described previously, it is difficult to predict how the situation 
could turn out for international law in the field of nuclear energy if the American court in 
the case of the Japanese citizens against GE sided with the plaintiffs. In this case, first of 
all, one could speak of the appearance in international law of an appropriate precedent that 
could become a new source of law and significantly expand the range of subjects that can 
be held liable in the sphere of the legislation concerning liability for nuclear damage. It 
should be noted that although the possibility of citizens of one country appealing to con-
tractors (or other entities involved in the construction or maintenance of civil nuclear facili-
ties)—entities of another country is not provided for in the relevant international acts in 
the field of regulating liability for nuclear damage, but not directly prohibited. Considering 
the issue from this perspective, one could speak of the absence of appropriate mechanisms 
for private individuals to contact directly foreign contractors (designers, suppliers) in the 
plane of international nuclear legislation. At the same time, if we consider the question of 
the possibility of recovering compensation from suppliers of materials, equipment, etc., 
involved in the construction or maintenance of a nuclear power plant or related infrastruc-
ture, it seems that in the event of occurrence of precedents of this nature (namely, decisions 
in favor of the plaintiff) such precedents can have far-reaching implications as, in theory, 
any link in the supply chain, maintenance or operation could be sued.

Based on the context under consideration, it would be appropriate to refer directly to 
the text of the Vienna Convention on Civil Liability for Nuclear Damage of 1963, the Con-
vention on Supplementary Compensation for Nuclear Damage of 1997, the Convention on 
Assistance in the Event of a Nuclear Accident or Radiological Emergency 1986—as the 
main international documents in the area under consideration.

The most important international document establishing a unified regime of civil liabil-
ity for nuclear damage at the world level is the Convention on Civil Liability for Nuclear 
Damage, adopted in Vienna in 1963, supplemented by the 1997 Protocol. The aim of the 
above-mentioned Protocol, as explicitly stated in its preamble, is to amend the Vienna Con-
vention on Civil Liability for Nuclear Damage to provide for a wider scope, higher levels 
of liability the operator of a nuclear installation and enhanced means of ensuring adequate 
and fair compensation. Pursuant to Article 18 of the Protocol, the Vienna Convention 
and the Amendment Protocol with respect to its parties are “understood and interpreted 
together as a single text, which may be referred to as the 1997 Vienna Convention on Civil 
Liability for Nuclear Damage.”

In accordance with the Vienna Convention on Civil Liability for Nuclear Damage, the 
subject of liability is the operator of a nuclear installation; the carrier of nuclear material 
can also be recognized as an operator by the legislation of the state. As can be noted, the 
range of subjects under this convention is exhaustive.

Another international legal document regulating relations in this area is the Conven-
tion on Supplementary Compensation for Nuclear Damage. It was opened for signature 
in 1997 at the forty-first session of the IAEA General Conference and entered into force 
until almost 20 years later (April 15, 2015), when the necessary conditions were met. As 
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a general rule, this Convention determines that only the courts of the Contracting Party 
in which the nuclear incident occurred have jurisdiction over claims for compensation for 
nuclear damage resulting from a nuclear incident (Convention on Supplementary Compen-
sation for Nuclear Damage).

In the 1986 Convention on Assistance in the Case of a Nuclear Accident or Radiologi-
cal Emergency, the existence of compensatory mechanisms is considered only in relation 
to the death or personal injury of persons, damage to property or its loss or damage to the 
environment that occurred within its territory or another area under its jurisdiction or mon-
itoring during the provision of the requested assistance (Convention on Assistance in the 
Case of a Nuclear Accident or Radiological Emergency). The Convention on Assistance 
in the Case of a Nuclear Accident or Radiological Emergency, adopted in 1986 after the 
accident at the Chernobyl nuclear power plant, establishes an international framework for 
cooperation between States Parties and with the IAEA to facilitate operational assistance 
and support in the event of nuclear accidents or radiological emergencies. It requires States 
to notify the IAEA of the experts, equipment, and supplies available to them to provide 
assistance. If requested, each participating State decides whether it can provide the corre-
sponding assistance, as well as its scope and terms (IAEA 1987).

As it can be noted, none of the considered mechanisms presupposes the possibility of 
individuals contacting directly foreign suppliers (developers) of equipment in order to 
recover compensation or bring them to justice. At the same time, the question of the need 
for such mechanisms remains open.

Based on the examples of world human-made disasters related to nuclear energy, it is 
natural for a person to consider the latter with caution, and if there is any alternative to 
such energy, then, without a doubt, the choice will be in favor of alternative sources. The 
opinion that nuclear energy carries a potential danger is formed in people from an early 
age. At the same time, a complete rejection of nuclear energy in the modern world can do 
much more harm than potential benefit, not to mention that such a scenario seems com-
pletely utopian. It cannot be denied that for all modern states with the appropriate tech-
nology, the nuclear industry is an important part of the energy balance. The international 
community recognizes the growing importance of the need to decarbonize electricity pro-
duction to protect the planet from the dangers of air pollution and climate change. At the 
same time, technologies for obtaining nuclear energy have been tested, are available, and 
can be applied in almost any state, which makes this type of energy an important tool in 
solving the problem of global warming and the consequences it causes. According to the 
OECD Nuclear Energy Agency, electricity production based on nuclear technologies is the 
most economical option to achieve the decarbonization goal of 50 g per 1 kWh (one of the 
goals stipulated by the Paris Agreement) (Nuclear Energy Agency 2019).

When considering emissions over the entire life cycle, nuclear power is considered one 
of the best sources of energy. The IPCC (Intergovernmental Panel on Climate Change) 
Special Report on 1.5 °C Global Warming concluded that limiting climate change would 
require almost immediate reductions in global greenhouse gas emissions. At the same time, 
this factor implies the transition to electricity. Meeting the higher demand for electricity 
through low-carbon production includes the use of nuclear power. Based on the 89 mitiga-
tion scenarios associated with such a transition, considered by the IPCC, by 2050 nuclear 
generation will increase on average by about 2.5 times (IAEA Bulletin 2017). Taking 
into account the fact that today, on a global scale, alternative sources are not able to meet 
electricity needs in full, in recent decades there has been an increasing interest in NPPs. 
Extending the operational life cycle of a power plant is more cost-effective than building a 
new one (Panfilova et al. 2020). Therefore, in many modern states with nuclear power (for 
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example, the USA, France), in cases where it is justified from an economic point of view, 
NPPs seek to renew their licenses. This, in turn, involves avoiding power outages and sup-
porting countries’ efforts to reduce carbon emissions (IAEA Bulletin 2017).

In 2016, nuclear reactors were operated in half of the EU member states: Belgium, Bul-
garia, Czech Republic, Germany, Spain, France, Hungary, the Netherlands, Romania, Slo-
venia, Slovakia, Finland, Sweden, and the UK. The remaining 14 EU member states did 
not have nuclear facilities. The main use of nuclear energy is electricity generation, and 
in 2016 gross electricity generation from NPPs in the EU member states was 839.7 thou-
sand Gigawatt-hours (GWh). In other words, NPPs produced about a quarter (25.8%) of the 
electricity generated in the EU in 2016.

France is currently the largest nuclear energy producer among the EU countries. 
It accounted for 48% of total EU production in 2016. It is followed by Germany (10%), 
Great Britain (8.5%), Sweden (7.5%) and Spain (7%). Together, these five Member States 
accounted for more than 80% of the total electricity generated by nuclear facilities in the 
EU (Eurostat 2018) (EU countries with nuclear power generation capacity—see Fig. 1).

Fig. 1   EU countries with nuclear power. Source: Eurostat (2018)
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It should be noted that over the past decade, the EU has recorded a decline in nuclear 
energy production, which is mainly associated with the policies of the member states 
regarding climate change. On a timescale over the past 30 years, two opposing trends 
can be distinguished with respect to the generation of electricity from nuclear power. 
From 1990 to 2004, the total amount of electricity generated by nuclear facilities in the 
EU increased by 27%, peaking at 1008.4 thousand GWh in 2004. However, between 
2004 and 2016, total nuclear energy production in the EU decreased by 17% (Eurostat 
2018).

From 1990 to 2016, most Member States operating nuclear facilities increased their 
nuclear power generation. This is especially the case in the Czech Republic (+ 91.5%), fol-
lowed by France (+ 28.4%), Slovenia (+ 23.6%), Slovakia (+ 22.7%), Finland (+ 20.7%), 
Hungary (+ 16.9%), the Netherlands (+ 13.1%), Great Britain (+ 9.1%), Spain (+ 8.0%), 
and Bulgaria (+ 7.5%). In contrast, Lithuania recorded the most significant decline as it 
closed its nuclear facilities in 2009, ahead of Germany (− 44.5%) and Sweden (− 7.6%) 
(Eurostat, 2018).

In modern conditions, the largest share of electricity produced in France is generated 
precisely at NPPs, which provides the state with energy independence. The Law of the 
French Republic of July 13, 2005, “Directions of Energy Policy” refers to the use of nuclear 
energy as the main source of electricity in the country. At the same time, diversification of 
electricity production based on renewable sources is encouraged. The operating lifetime of 
one-third of French NPPs expired in 2020. Faced with the need to upgrade existing NPPs, 
France is preparing to commission new reactors that meet the criteria of economic compet-
itiveness, environmental requirements, and increased safety. In April 2007, France began 
construction of the 3rd generation reactor in Flamanville, the commissioning of which was 
originally scheduled for 2018 (Embassy of France in Moscow 2021). In June 2019, it was 
announced that the launch of Unit 3 would not be possible before the end of 2022 (France 
24 2019).

The issue of postponing the construction of six new nuclear reactors was put on the 
agenda due, inter alia, to pressure from neighboring Germany and local environmental 
organizations. At the same time, France will consider the possibility of switching to alter-
native energy sources. The final decision on this matter will be made after the commission-
ing of new reactors already under construction in Flamanville. Various advocacy groups 
have managed to impede the French initiative to revive nuclear energy. French nuclear 
energy policy has caused a negative response in Germany, which continues minimizing 
nuclear energy. At the same time, nuclear technology development in France has de facto 
challenged Germany in this matter (Mauger 2018; Perez et al. 2020).

There is no common vision in Europe concerning energy. At a time when alternative 
energy sources play an increasing role in Germany, France exploits much cheaper NPPs. In 
France, which is being criticized for nuclear energy use, the electricity cost is almost twice 
lower than in Germany (Atomic Energy 2.0. 2020b).

In Germany, the abandonment of nuclear energy is largely compensated by the produc-
tion of electricity from fossil fuels and, to a lesser extent, by electricity import. The grow-
ing trend toward increased green energy production plays a significant role (Cherp et al. 
2017).

Currently, German fossil fuel power plants produce 32% more electricity, gas—26% 
more than would be the case with nuclear power. At the same time, it should be noted that 
the operating costs of NPPs are relatively low, in contrast to coal power plants. Having 
abandoned nuclear power, Germany increased its wholesale prices for electricity by 3.9% 
(Atomic Energy 2.0. 2020a).
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Nuclear energy is one of the most regulated areas in the EU energy sector. This is due 
to the attention of European states to nuclear energy even before the formation of the EU, 
the activity of Euratom, and other relevant international organizations. The basis of legal 
regulation in this area is the Euratom Agreement, which regulates the radiation protec-
tion of workers and the public, nuclear materials supply for nuclear power development, 
prevention of unauthorized nuclear materials use, and general aspects such as research and 
information spread (Plachkova 2019). In accordance with the Euratom Agreement, the 
European Commission received the status of a supranational regulatory body in this area. 
Based on the Euratom Agreement provisions, a significant number of various EU nuclear 
energy legal acts were developed and adopted. Among the main legal acts in this area, it is 
worth highlighting such documents as:

•	 the statutes of the Euratom Supply Agency dated November 6, 1958;
•	 the Euratom Supply Agency Rules determining the manner in which demand is to be 

balanced against the supply of ores, source materials, and special fissile materials;
•	 Council Directive 92/3/Euratom of February 3, 1992, on the supervision and control of 

shipments of radioactive waste between Member States and into and out of the Com-
munity;

•	 Council Regulation (Euratom) 1493/93 of June 8, 1993, on shipments of radioactive 
substances between Member States (Plachkova 2019).

Concerning security issues in the field of nuclear energy, it is necessary to note the 
Communication of the European Commission dated March 26, 2009, on nuclear non-pro-
liferation. As a soft law act and an internal EU legal act, this Communication is a docu-
ment of a recommendatory nature for EU member states on the non-proliferation of nuclear 
materials and technologies. The Communication draws attention to the need to combat 
global warming that has led to structural changes in energy law and policy of almost any 
state. At the same time, the increasing role of nuclear energy is noted since no greenhouse 
gas emissions are carried out during its production. From this point of view, nuclear energy 
is environmentally friendly (Commission of the European Communities 2009).

At the same time, the European Commission notes that, despite all the advantages of 
nuclear energy, the risks of emergencies at nuclear power facilities and the use of nuclear 
energy technologies for purposes contrary to the international law principles are the main 
problems of this energy sector today (Abashidze et al. 2018).

In general, the existing EU nuclear energy policy and regulation have the following 
features:

•	 increased attention to energy issues, including energy sector legislative regulation;
•	 consistency and continuity of such regulation;
•	 building an efficiently functioning and competitive EU internal energy market;
•	 ensuring the reliability of energy supplies;
•	 the desire to reduce dependence on imports;
•	 increasing the share of renewable energy sources and improving energy efficiency;
•	 focus on combating climate change;
•	 consistency of external energy policy (Abashidze et al. 2018).

The EU’s attention paid to nuclear energy issues is due to and inextricably linked to 
key moments in the history of the formation of the Union, which determines its strate-
gic vectors. Primarily, it worth mentioning that fact that the European Atomic Energy 
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Community was created almost simultaneously with the signing of the Rome Agree-
ments in 1957. Today, all branches of the nuclear power industry (including radiation 
protection, safeguarding nuclear materials, nuclear research, training activities, and 
information) have appropriate comprehensive legislative regulation (Anthony 2013; 
European Parliament 2020).

Considering nuclear energy legal regulation at the CIS interstate level, one should 
note, first of all, that not all countries of this international organization have nuclear 
facilities. Today, only Armenia and Belarus are among the CIS countries that have 
nuclear power plants. In Belarus, the first power unit was commissioned recently—
in 2020 as a result of close technical cooperation with Russia in the energy sector 
(Euronews 2020).

The undoubted leader in the field of nuclear energy among CIS countries is Russia, 
claiming the role of an energy superpower, a concept first announced in 2006 against the 
backdrop of the G8 summit in St. Petersburg. The emergence of the concept defining Rus-
sia as an “energy superpower” took place on the eve of Russia’s upcoming G8 presidency 
and, as is often noted, is closely related to the country’s leadership’s desire to identify a 
sector in which Russia’s global economic leadership would not raise doubts (Kuteleva 
2020; Tkachenko 2014). Based on this, Russia is steadily moving forward in implementing 
plans to expand the role of nuclear energy, including the development of new technologies. 
Russia actively promotes its nuclear energy technologies abroad, including with the help 
of foreign affairs agencies and offices of Rosatom (a Russian state corporation that unites 
more than 360 nuclear enterprises) in Russian embassies. This is supported by significant 
financial resources for the construction of nuclear infrastructure facilities in client coun-
tries, as well as the willingness to take part in construction, etc. (World Nuclear Associa-
tion 2020).

For Russia, given its geographical scale and diversified economy, the nuclear indus-
try plays an extremely important role. The strategic goals declared in recent years in the 
program documents on the economic development of Russia provide for priority attention 
to innovative, high-tech, and knowledge-intensive industries. Nuclear energy meets these 
requirements and is one of the most dynamically developing sectors of the Russian econ-
omy (Panteley 2017). Rosatom’s foreign orders portfolio exceeded $ 130 billion by the end 
of 2019 (Rosatom). The implementation of large nuclear projects makes it possible to solve 
a whole range of important social and economic problems, to provide employment for the 
population, and to increase the filling of regional budgets. In addition, the implementation 
of such projects makes it possible to solve strategic problems related to the further increase 
in energy capacity and the competitiveness of Russian technologies and equipment on a 
global scale. The share of the Russian Federation in the world nuclear fuel market is 45%. 
Russia holds 50% each in the US and Canadian markets, 42% in Europe, 35% in South 
Korea, 30% in Latin America, and 10% each in China and Japan. To maintain its leading 
position, Russia is required to increase capacity and carry out market and technological 
transformations in the industry (Kozlov and Zakharov 2015).

Speaking of cooperation within the CIS, in the field of nuclear energy, the results of 
bilateral cooperation between Russia and Armenia are mainly related to the operation of 
the Metsamor NPP. On March 27, 2014, the Armenian government approved the proposal 
submitted by the Ministry of Energy and Natural Resources to extend the operational life-
time of the Metsamor NPP by 10 years. Work to extend the lifetime of the NPP is carried 
out at the expense of Russian credit funds. In 2015, an intergovernmental agreement was 
signed to provide Armenia with a state export credit worth $270 million and grant aid of 
$30 million (allocated in April 2015 by the order of the Russian government) to finance 
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work to extend the NPP’s lifetime. The work on its modernization is carried out by the 
Rosatom (TASS 2017).

Today, fossil fuels prevail in the fuel and energy complex of Kazakhstan, however, the 
state seeks to diversify its energy balance, despite the presence of a significant amount 
of fossil fuels in the country. Despite the fact that Kazakhstan has significant reserves of 
uranium, and in 2014 the country was the leading producer of it in the world, however, 
the prospects for the development of nuclear power in the country have not been finally 
determined, and the feasibility is questioned (Ahmad et al. 2017). In addition to uranium 
ores, Kazakhstan possesses significant resources of fossil fuels (oil, natural gas, and coal), 
which, on the one hand, makes it expedient to use these resources for electricity produc-
tion, but on the other hand, it can be considered as an obstacle in the diversification of 
electricity sources (Eshchanov et al. 2013). In 2015, about 90% of the total electricity gen-
erated in Kazakhstan was generated from fossil fuels, with coal and gas being the main 
natural resources used in electricity generation. The only significant renewable energy is 
hydropower, which accounts for about 10% of total electricity production. Mini-hydroelec-
tric power plants, biomass, wind energy, and solar energy accounted for less than 1% of the 
country’s total fuel and energy system (Ahmad et al. 2017).

At the same time, the only industrial NPP operating in the country was closed in 1999, 
and the issue of building a new one is under negotiation. If a decision is made on the need 
for its construction, the Russian corporation Rosatom may become a contractor (Panchenko 
2019). At the same time, several research nuclear reactors are operating in the country 
today (Koch and Tynkkynen 2019). Despite the absence of operating industrial facilities 
in Kazakhstan, the Republic has a developed legal framework in the field of atomic energy 
use, represented, in particular, by the following acts:

•	 the Law of the Republic of Kazakhstan dated January 12, 2016, No. 442-V ZRK “On 
the Use of Atomic Energy”;

•	 Government Resolution “On the approval of the technical regulations ‘Nuclear and 
Radiation Safety of Nuclear Power Plants’”;

•	 “On Approval of the Rules for Selecting the Location of Nuclear Installations and Dis-
posal Facilities.”

The latter, along with the atomic legislation of the Russian Federation, if necessary, 
can be used as the basis for a single supranational legal act in the field of nuclear energy 
(Lizikova 2017).

Considering Kazakhstan as an active member of the CIS, the issue of Kazakhstan’s 
refusal of nuclear weapons and the conduct of nuclear tests deserves special attention. 
Since gaining independence in 1991, one of the country’s main foreign policy vectors has 
been focused on nuclear issues. Along with Ukraine and Belarus, the country made history 
by alerting the international community of its decision to refuse its nuclear legacy. Later, 
the country adopted the non-proliferation regime, including a campaign to end nuclear 
tests (Maitre 2018).

Since the first nuclear weapon test in 1949, about 500 nuclear tests have taken place in 
the Kazakh city of Semey, including 200 aboveground ones. Half a million people were 
officially recognized as victims of nuclear tests, which prompted President Nazarbayev to 
mark this issue at the highest state level, comparing it to the tragedy on Hiroshima. This 
impact of nuclear weapons has formed a stable rejection of nuclear technologies among 
the population (Maitre 2018). As can be noted, the doubts of the Kazakhs about the use of 
nuclear technologies are not devoid of weighty grounds and have a deep background.
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In this regard, Kazakhstan has repeatedly acted at the international level with initia-
tives related to the non-proliferation of nuclear weapons and aimed at the formation of 
a world free of nuclear weapons. To achieve these goals, the initiatives of the former 
President of the Republic N. Nazarbayev are aimed at adopting:

•	 the Nuclear-Weapons-Free World Declaration within the UN;
•	 the Atom initiative to prepare a petition to the heads of states and governments who 

have not yet signed the Treaty on the Non-Proliferation of Nuclear Weapons and the 
Comprehensive Nuclear-Test-Ban Treaty (UN News 2013).

Currently, Kazakhstan is seeking to use its experience in the uranium industry 
through technology transfer negotiations with its international partners, including the 
USA, Canada, China, and Russia, possibly in exchange for raw materials. To improve 
nuclear safety, Kazakhstan launched a program to safely handle high enriched uranium 
(HEU) on its territory and to minimize civil use of HEU technologies. Advances in this 
area include:

•	 conversion of the VVR-K nuclear research reactor to low enriched uranium (LEU) 
fuel;

•	 downblending of HEU from the Institute of Nuclear Physics in Almaty to LEU at the 
Ulba Metallurgical Plant;

•	 transfer for safe storage of spent fuel from the reactor in Mangistau (Mangyshlak Power 
Plant) (Oxford Analytica 2015).

By August 2015, high nuclear safety standards allowed Kazakhstan to reach an agree-
ment with the IAEA to establish LEU bank. By the end of 2017, the construction of an 
LEU storage facility was completed in Kazakhstan, and in 2019, the first LEU batch 
arrived at the Ulba Metallurgical Plant (UN News 2019). LEU bank in Kazakhstan is part 
of a global effort to create guaranteed market-based supplies of nuclear fuel to countries in 
the event of a failure or disruption of existing supply mechanisms. In addition, Kazakhstan 
is a member of the Nuclear Suppliers Group, which seeks to contribute to the non-prolif-
eration of nuclear weapons through the implementation of guidelines for nuclear products 
export (Oxford Analytica 2015).

The Framework Program for Cooperation between the CIS member states in the field 
of atomic energy use for the period up to 2020 “Atom-CIS cooperation” has been in effect 
since 2011. The latter is aimed at improving the national and interstate legal framework in 
this industrial sector. The Interstate Target Program “Reclamation of territories of states 
affected by uranium mining industries” has also been launched (Government of the Rus-
sian Federation 2017).

In October 2020, the 21st meeting of the Commission of the CIS Member States on 
the Use of Atomic Energy for Civilian Purposes was held in the format of a videocon-
ference, during which the results of the implementation of the ATOM-CIS Cooperation 
program and the Interstate Target Program “Reclamation of territories of states affected 
by uranium mining industries” were discussed. During the conference, the experts of the 
international working groups presented draft documents determining the Commission’s 
further activities:

•	 Framework Program for Cooperation of the CIS Member States in the Field of Peaceful 
Uses of Atomic Energy for the Period up to 2030;
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•	 Action Plan for the Implementation of the Framework Program for Cooperation 
between the CIS Member States in the field of atomic energy use for peaceful purposes 
for the period 2021–2025.

The documents were subsequently adopted at a meeting of the Council of CIS Heads 
of Governments (CIS Internet-Portal 2020; Government of the Russian Federation 2017).

During the meeting, a draft memorandum was approved on the establishment of safety 
regulatory bodies for atomic energy use in the CIS countries and organizations providing 
their scientific and technical support. It is planned that the activities of the new organiza-
tion will be aimed at promoting nuclear and radiation safety in the CIS, improving the 
regulatory system and legislation, and strengthening ties between scientific and technical 
support organizations (Ministry of Energy of the Republic of Belarus 2020).

4 � Discussion

As can be noted from the above, the position of the EU countries regarding the future of 
nuclear energy is ambiguous and far from consensus. In the near future, nuclear power may 
finally lose its link to the term “green technologies,” which means for it the loss of sig-
nificant subsidies and investments. Defending its position on nuclear energy preservation, 
France is opposing a bloc of “anti-nuclear” countries led by Germany, Austria, and Lux-
embourg. Under pressure from these countries in March 2019, the European Parliament 
excluded nuclear energy production from the list of “green technologies.” At the same 
time, the final point on this issue has not been set, and France intends to continue to defend 
its interests in the EU. In this regard, French officials are of the opinion that nuclear power 
continues to be an important tool in the context of the fight against global warming. The 
French government intends in this regard to continue dialogue with its German opponents 
(Atomic Energy 2.0. 2020b).

Against this background, Russia consistently adheres to the opinion that the global 
goals of sustainable energy supply can be achieved only with the widespread use of nuclear 
energy. Although renewables are not entirely ignored, it is clear that they are destined to 
play a secondary role in the Russian energy sector. At the same time, the opinion that the 
existing nuclear energy technologies require modernization is not rejected (Liu and Shestak 
2020). The current policy of Russia in the energy sector implies that the real embodiment 
of efficient and balanced energy supply will depend on the level of safety of nuclear reac-
tors, the introduction of a closed nuclear fuel cycle, increasing the efficiency and useful use 
of the installed capacity of power reactors. To this end, a scientific and technological pro-
ject “Breakthrough” is being implemented in Russia, which provides for the creation of a 
scientific and technological base for nuclear energy safety. It is assumed that the transition 
to a closed nuclear fuel cycle will significantly increase the economic efficiency of nuclear 
power (Sklyar 2019). The Russian government perceived with enthusiasm the news on the 
US bill on leadership in the nuclear power industry. The bill even found its reflection in the 
Decision of the State Duma Committee on energy from July 25, 2019 (State Duma Com-
mittee on Energy 2019).

Considering this issue in the context of achieving leadership in the nuclear industry, 
it should be noted that, based on the report of the US Nuclear Fuel Working Group, the 
country is on the verge of losing its ability to produce uranium for nuclear fuel production, 
which threatens national interests and national security. According to the US Department 
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of Energy, the US Strategy to Restore American Nuclear Energy Leadership is a strategic 
document that includes policy recommendations for the executive branch, Congress, and 
regulators that can take action to:

•	 enhance nuclear power positive characteristics;
•	 revitalize opportunities for uranium mining and processing;
•	 strengthen the technological superiority of the USA;
•	 stimulate US exports;
•	 provide support for national security.

The strategy includes the following recommendations:

•	 taking immediate and decisive action to strengthen uranium mining and processing 
facilities and restore the viability of the nuclear fuel cycle;

•	 leveraging the cutting-edge achievements of scientific and technological progress and 
directing additional investment in research and development in the field of civil nuclear 
energy to consolidate technical advances and strengthen American leadership in civil 
nuclear technologies;

•	 implementing measures to ensure sustainable growth of the nuclear power sector, in 
which uranium miners, nuclear fuel suppliers, and reactor manufacturers can sell their 
goods and services;

•	 using a nationwide approach to supporting US nuclear power, civil nuclear technology 
export in competition with state-owned enterprises.

The strategy notes that the credibility of the US nuclear non-proliferation regime 
depends on the viability of civil nuclear energy, as well as on leading global standards 
embodied in the US nuclear safety regulatory frameworks (US Energy Department 2020).

The issue of developing unified standards in the field of nuclear waste disposal requires 
legislative regulation at the supranational level. In countries with nuclear power plants, 
spent nuclear fuel is stored at or outside reactor sites (Mikhailova 2019). Lack of standards 
for the management of spent fuel leads to inadequate storage and can pose a potential and 
immediate hazard to people and the environment. Countries, as a rule, do not show initia-
tives for the disposal of nuclear waste from other countries on their territory, therefore, in 
the future, countries with nuclear power will most likely have to place such waste on their 
territory. This, in turn, presupposes the existence of permanent schemes for its disposal. At 
the same time, the support of the local population should become a key factor in determin-
ing such schemes. Best practices in this regard are from Finland and Sweden, which are 
already building the world’s first disposal facilities for spent nuclear fuel (IAEA Bulletin 
2017; Mikhailova 2019). To reinforce the case for nuclear power and ensure broad public 
support, the participation of all stakeholders at every stage of planning and throughout the 
life cycle of nuclear infrastructure is critical (IAEA Bulletin 2017).

At the same time, the global nature of nuclear energy, both in terms of its advantages 
and problems, requires overcoming the fragmentation of the international regime of liabil-
ity for nuclear damage. Today, in this area of legal regulation there are three above-men-
tioned conventions—the Paris Convention on Third Party Liability in the Field of Nuclear 
Energy, the Vienna Convention on Civil Liability for Nuclear Damage, and the Conven-
tion on Supplementary Compensation for Nuclear Damage. They are united by the general 
principle of the need for financial compensation for nuclear damage, but they differ signifi-
cantly in the amounts, forms, and mechanisms for providing compensation. This factor is, 
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in a sense, an obstacle to the development of multilateral cooperation in nuclear energy. It 
is possible that the solution to the problem would be the adoption of an additional supra-
national act combining the advantages of all three conventions and eliminating duplication 
(Lysenko 2017).

In the international legal context, a lot of efforts will have to be focused on such areas 
as cooperation in industries adjacent to nuclear, primarily within the framework of interna-
tional security law. The following issues are particularly relevant:

•	 legal regulation of radiological terrorism prevention;
•	 a comprehensive settlement of the nuclear problem on the Korean Peninsula;
•	 development of legal regimes for nuclear-free zones;
•	 multilateral negotiations to ban the production of fissile materials for nuclear weapons 

(Lysenko 2017).

5 � Conclusions

The current study gives grounds to speak of the existence of unambiguous prerequisites 
for expanding the scope of international legal regulation in the field of nuclear energy to 
the sphere of international private law relations, as evidenced, in particular, by the case 
initiated by the Japanese plaintiffs in private law against the American company General 
Electric. Despite the growing tendency in society to perceive nuclear energy as potentially 
dangerous, nevertheless, today there is no compelling reason to talk about a reduction in 
its role in the world energy market. At the same time, it is permissible to assume that in 
the event that a positive decision is made on a similar claim, such a decision may become 
a landmark legal precedent, significantly expanding the list of defendants in cases of com-
pensation for atomic damage, and, accordingly, requiring additional legal regulation.

Summarizing this study, it can be noted that the CIS countries that have atomic energy 
capacities, although committed to the goals of decarbonization and reducing the anthropo-
genic impact on the environment, gravitate toward the advancement of nuclear technolo-
gies, as evidenced by the construction of new nuclear facilities in Belarus. For Russia, the 
development of civil nuclear energy has not only economic significance but also strate-
gic one in political terms, as the country is aimed at achieving recognition as an “energy 
superpower.” The interaction of the CIS countries in the nuclear sector, where the Russian 
Federation dominates, is developing at a consultative and advisory level. The expansion of 
the legal regulation in this area today can take place only in the case of construction of new 
capacities or the development and application of new technologies in the nuclear sector.

Speaking about the legislative regulation of the EU countries in the field of nuclear 
energy, it can be noted that today it is quite complete and detailed. In general, it can be 
assumed that the future international legislative regulation of the EU countries will be 
based mainly on soft law acts, allowing the participating countries to pursue independent 
internal policies in this regard. At the same time, current trends indicate that for the CIS 
countries, in particular Russia, Belarus, legal regulation in the nuclear power industry in 
the near future will have a two-sided focus, relating mainly to issues of an operational, 
investment, and technical nature. Today, it is impossible to assert that there are any pre-
requisites for the adoption of nuclear energy supranational documents that may apply to 
the CIS. At the same time, national legal regulation in the nuclear industry will remain 
dominant. Separately, the study draws attention to the emergence of international private 
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law elements in the regulation of nuclear energy, which are a kind of precedent that can be 
taken into account by the judicial authorities when considering disputes in both the EU and 
the CIS.

Future studies of nuclear industry legal regulation might be devoted to the analysis of 
foreign political interaction with regard to nuclear energy between the EU member states 
that are opponents and supporters of nuclear energy production.
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