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Abstract

Nuclear energy is one of the most important components of the world electricity supply in today's world. It provides approximately
21% of electricity in OECD countries. However, there has been a growing social and academic debate over the use of nuclear energy
because the fact that there have been serious incidents and accidents at nuclear power stations indicates that the security risk
associated with NPPs is not low. Particularly major nuclear accidents, Fukushima and Chernobyl, can cause the release of radiation
into the environment. However, environmental contamination is not shared equally among people who trigger environmental
injustice issues. There has been no comprehensive research that investigates nuclear accidents from the perspective of environmental
justice theory so far. The main purpose of this study is to argue whether or not nuclear accidents cause environmental injustice. The
results show that the major nuclear accident, the Chernobyl, has caused distributive and intergenerational environmental injustice.

Keywords: Environmental Justice, Nuclear Energy, Nuclear Accidents, Chernobyl.

Introduction

Nuclear energy is one of the most important energy
sources which provide about 10% of the world’s
electricity. However, nuclear energy is a controversial
topic due to its risks to the environment and public
health. The most important risk associated with nuclear
energy is nuclear accidents. Nuclear energy technology
has advanced safety systems, but the accident risk
associated with nuclear power plants cannot be
prevented because there is no zero risk on the earth;
meaning that everything is risky. Indeed, major nuclear
accidents, the Chernobyl and Fukushima, indicate that
nuclear energy is vulnerable to accidents raised by
natural events and human mistakes or terrorist attacks.

The worst nuclear accident that the world has witnessed
is the Chernobyl disaster which happened in 26 April
1986 in Ukraine. The accident which released
radioactive elements into the atmosphere has caused
environmental disaster in the region. In other words, all
elements of the environment including air and soil have
been contaminated by the Chernobyl Nuclear Accident.
There is growing evidence of the Chernobyl disaster's
direct effect on the population. Radioactive
contamination in Chernobyl has still posed risks to the
environment and public health (De Boer and Catsburg,
1988). Related researches illustrate that the lifetime risks
for leukaemia and thyroid cancer have been increased in
Chernobyl. However, environmental contamination is
not shared equally among people which raises
environmental injustice problem in Chernobyl. The
unequal distribution of environmental burdens
throughout society is still on debate. Accordingly, there
is a need for a discussion on whether or not major

nuclear accidents (particularly the Chernobyl nuclear
event) cause environmental injustice.

The main purpose of this study is to argue whether or not
major nuclear accidents (particularly the Chernobyl
nuclear event) cause environmental injustice through
critically analysis of the related literature on the
Chernobyl disaster. This paper consists of two main
parts. It firstly discussed the meaning of environmental
justice and the types of environmental justice including
distributive justice, ecological justice, procedural justice,
and intergenerational justice. It then argues how the
impact of the Chernobyl nuclear accident on the
environment and public health can be approached from
the perspective of environmental justice theory.

The Term “Environmental Justice”

The term environmental justice is understood in different
ways depending on the context and perspective
(Pedersen, 2010; Millner, 2011). Historically speaking,
environmental justice can be defined as the struggle
against perceived social inequalities related to
environmental concerns in the US (Walker and Bulkeley,
2013). Environmental justice can be seen as a powerful
lens through which to make sense of struggles over
environmental ~ issues and  natural  resources.
Environmental justice is a proportionate share issue
regarding environmental burdens and risks (Kaswan,
1997; Millner, 2011). This definition stays insufficient to
draw the boundary of environmental justice because it is
also the distribution of environmental goods such as
green area (Strelau and Kockler, 2008). Differently,
Nigel Clark et al. (2013) emphasize representation aspect
of environmental justice that it is a way to address
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unfairness and inequity raised from environmental
harms. These all definitions, however, stay vague in a
sense as they do not define instruments that victims of
environmental crimes can apply to address the justice
issue.

More broadly, environmental justice can be defined as a
specific social groups’ struggle over perceived
environmental harms and benefits. It is mainly
considered as a response to perceived risks for already
“marginalised” and “disadvantaged” social groups
(Walker and Bulkeley, 2013; Millner, 2011; Yang,
2011). Accordingly, environmental justice appears
efforts to identify and address disproportionate
environmental harms experienced by “low-income
populations” (Schlosberg, 2009). This may be because of
the fact that most environmentally harmful operations
are seen in poorer, more socially disadvantaged areas of
countries (Hofrichter, 1993). This identification may be
true for some specific cases. For example; 164,000
people had to be evacuated from their homes after the
accident in Fukushima (Do, 2019). Only 35,000 of them
live in temporary housings paid by the government as
they do not afford a new house (Mann et al., 2018). The
radiation level in temporary housings is higher than the
normal level and they have very poor living conditions
(Akytiz, 2021). In contrast, those who have enough
economic budgets live out of the contaminated area such
as in Tokyo which is relatively much less contaminated.
This demonstrates that poorer communities face
distributive injustice issue more than richer ones in
nuclear accidents. Limiting environmental justice to only
poor people or using only economic criteria, however,
seems a narrow definition because nuclear accidents
pose risk to all communities regardless of their wealth as
it releases radioactive materials into air and water
resources (such as ground water) that are shared by all
people for survival. Even rich people need to breath the
air or to drink water which has been contaminated, for
example, by Fukushima nuclear accident in Japan or
Chernobyl accident in Ukraine. Environmental justice is,
therefore, the principle that all human beings are entitled
to equal protection of environmental regulations.

On the other hand, some scholars develop human rights
approach to define environmental justice. Karen Bell
(2011), for example, categorises environmental justice as
basic human rights to healthy environment (Akyiiz,
2021). From this perspective, environmental justice
emerges as a result of the enjoyment of the distinct right
to safe environment. Slightly differently, Pedersen
(2010) point out that environmental justice is the
struggle over both access and representation in decision-
making; which refers to the enjoyment of procedural
environmental rights that are recognised by different
international documents as key element of modern
environmental law. The 1992 Rio Declaration and the
Aarhus Convention, for example, inspire countries to
guarantee the right to access to information: to
participation in decision making process; and to access
to justice in order to achieve safe environment (UN,
1992; EUROPA, 1998). It may, however, be, narrow or
problematic to limit environmental justice to only

procedural rights because they (particularly public
participation in decision-making) may not exist in some
countries with non-democratic or totalitarian regimes
such as North Korea or Syria. Accordingly, at
international level, environmental justice may be better
achieved through more universal standards that can be
applied in all countries such as substantive human rights
that are entitled to all people regardless of their age,
gender or country. The right to freedom of expression,
for example, enables even concerned groups to raise
their objections to environmental decisions (Akyiiz,
2020). For instance; Austria’s government began
construction of the Zwentendorf Nuclear Power Plant in
1972. The anti-nuclear movement by concerned citizens,
which is the exercise of the right to expression, to
association and protest, forced the Government to hold a
referendum which resulted in 50.5% against nuclear
power (Pilat, 1982). In this sense, environmental justice
is also the environmental movement, which requires the
right to expression and to protest, to control
environmental harms and benefits. More broadly,
environmental justice, therefore, is the recognition of
affected community by the environmental issues;
representation of concerned groups in environmental
decision-making  process;  fair  distribution  of
environmental harms; and redress and compensation for
those parties who suffer the effects of ecological
problems.

Types of Environmental Justice

There are mainly four types of environmental justice
including distributive justice, ecological justice,
procedural justice and intergenerational justice. The
most common one is distributive justice. Environmental
goods and harms are not equally distributed in the world
(Strelau and Kockler, 2016). This results in distributive
(in) justice which is the idea of balancing benefits (e.g.,
clean air, green spaces) and costs (e.g., pollution)
associated with the way in which we disseminate and
consume environmental entitlements (Arcioni and
Mitchell, 2005; Davodi-Far, 2009). “While all
communities bear some or much of the burdens of
industrial society, the critical question in distributive
justice is, particularly, whether these burdens are
distributed equally” (Kaswan, 2003). This may be a key
issue in nuclear energy discussion because all citizens
benefit from electricity generated by nuclear stations
equally but people living near the station is always more
vulnerable to a potential nuclear accident than those who
are far away from it. For example; while 116,000 people
who were evacuated from their homes within a 30 km
radius of the Chernobyl nuclear stations are unable to
return to their homes due to high radioactive
contamination (Saenko et al., 2011), others who live 30
km away from the station still enjoy their properties.
That is- there are certain groups in Chernobyl that are
disproportionately exposed to radioactive contamination.
The unequal distribution of environmental burdens
throughout society, therefore, is a dominant issue in
nuclear accidents. The second type is procedural
environmental justice emphasising issues of participation
in decision making process affecting their environments,
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access to information and access to justice for
environmental harms (Pedersen, 2010; Millner, 2011;
Arcioni and Mitchell, 2005). Procedural justice can be
regarded fair outcomes that provide a useful vehicle to
reduce dissatisfaction with unfavourable decisions
(Lawrence et al., 1997). This is shared by many scholars
that taking particularly the viewpoint and needs of
interested parties into account makes the decision-
making process more fair, impartial and neutral as it may
reflect concerns, thoughts of more diverse groups
(Beierle and Cayford, 2002). Procedural justice is,
however, not important for only itself. It also contributes
to distributive  justice because  benefits and
environmental burdens may be distributed more fairly in
a way that gives opportunities concerned citizens to
influence decisions that affect their environment.
However, it seems too optimistic to expect that
procedural justice always reflects rational choices or
bring justice and fairness. For instance, a decision taken
the consensus of such a diverse group on usage of
nuclear energy can be an effective solution to air
pollution caused by too much consumption of fossil fuels
(such as oil, coal and gas) as it does not release any
gases. However, a future accident (maybe 20 or 30 years
later) on this nuclear station may affect the environment
of future generation negatively. That is- procedural and
distributive justice for current citizens may be (in) justice
for future generations. In other words, procedural justice
for current generation may result in intergenerational (in)
justice issue.

The third type is procedural environmental is
intergenerational justice. The common view is that the
enjoyment of the environment of future generation
depends on what they will inherit from us: which means
unborn baby may have a right to protection from eco
harms that rises from current generation (Weston, 2012).
Some scholars take opposite view that they cannot have
a right because they do not exist and there are not
representable (Beckerman and Pasek, 2001). Both
arguments appear to be acceptable partly. Undoubtedly,
they will benefit from the sacrifices and investments
made by the current generation. That is- we have a moral
obligation to preserve the environment for future
generations (Weston, 2012). What the issue is, however,
how our decision related to the environment may affect
environmental quality of future generation (adversely or
favourably) is not clear or unknown. If we take opposite
position in the previous example, a nuclear accident may
not ever happen; which means future generation can
have safer environment due to less usage of fossil fuels
as nuclear energy does not release any gases. From this
perspective, it, therefore, does not seem practically
feasible to achieve intergenerational justice.

Fourthly, ecological justice is increasingly being applied
to the non-human sphere of the environment and animals
(Baxter, 2005). Ecological justice expresses a spiritually
grounded moral posture of respect and fairness toward
all creation including people and non-human world
(Stevis, 2000). Green thinkers argue that non-human
world have rights that would put them on an equal
footing morally with humans because nature is valuable
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in itself or for its own sake (Batavia and Nelson, 2017:
366). Undoubtedly, the decision related to the
environment affects not only people but also living
creatures. For example, one empirical study has provided
that radioactive contamination in Fukushima has caused
a reduction in size, slowed the growth, and resulted in
high rates of mortality and morphological abnormality in
one of the most common butterfly species in Japan, i.e.
the pale grass blue butterfly (Taira et al., 2014). This
paradigm, however, can be challenged by the idea that
justice also has other important dimensions such as
presentation (Kortetméki, 2016). Presentation is essential
to understand today’ forms of (in) justice. The issue on
ecological justice rises from that fact that the nature or
non-human world cannot speak or express their thoughts.
That is- they are not able to present themselves. The
question of who will claim on behalf of them stays
unclear. Animals are not regulated by the principles of
justice because they are not capable of explaining a
rational plan of life. Marcel Wissenburg (1998),
however, takes an opposite view that justice can be
applied to animals, but it is the individual moral of
people to seek to promote it for them. However, it
seems that he ignores the fact that if people speak on
behalf of them-this seems the only option- what it is
good for non-human world would be bad for people and
vice versa. Marcel Wissenburg (2006) underlines the
same point that “protecting the nature is not necessarily
to the advantage of people, whereas giving humans what
they deserve is not necessarily good for the ecology.”

Nuclear

Environmental in

Accident

Injustice Chernobyl

Nuclear events do not happen as often as other natural
and man-made accidents do. However, the risks
associated with nuclear power stations are not low.
Unexpected events, terrorist attacks or wrong decisions
taken during the management of a nuclear plant may
cause a bhig nuclear explosion into the surrounding
communities that directly threatens the environment
(Adamantiades and Kessides, 2009). The risks associated
with nuclear power, such as the radioactive waste
produced by nuclear plants and the possibility of a
catastrophic accident, are a serious threat not only to the
environment but also to the public (Ho and Kristiansen,
2019). Nuclear events release dangerous materials into
the air that people breathe and other water resources,
such as the marine environment (i Batlle et al., 2018).
Chernobyl is a specific case which shows how exposure
to environmental risk related to nuclear accidents
directly affects the environment and public health
(YYablokov et al., 2010).

The most serious industrial accident in the 20th century
happened in Chernobyl on 26 April 1986 when operators
of the power plant ran a test on an electrical control
system of one of the reactors (Saenko et al., 2011). The
Chernobyl nuclear accident released radioactive
materials into the atmosphere in the form of radioactive
gases or radioactive particles (aerosols) (Steinhauser et
al., 2014). The Chernobyl event in 1986 resulted in land
in the Ukraine, Russia and Belarus being contaminated
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with radio nucleotides (Saenko et al., 2011). Before the
Chernobyl accident, the area was covered with forest,
bodies of water and urban centres as shown by Figure 1.
After the Chernobyl disaster, drinking water supplies and
agricultural produce have become an increasingly
serious issue for the local people in the region due to the
radioactive contamination (Drozd et al., 2015;
Komissarova et al., 2019).

The contaminated environment in Chernobyl is a serious
risk to not only the environment but also to the public
(Yablokov et al., 2010) because the environment
comprises the air people breathe, the water humans drink
and the ground individuals walk on. A clean
environment is the most important human basic need.
The basic elements for human beings include air, water,
soil, animals and plants. People can live without water
for a day and without food for a couple of weeks, but
they cannot live without the environment. Food, water
and air are basic human needs that all people must meet
for survival. Otherwise, people cannot exist without
them. They are all provided from the nature; which
means all human beings are physically dependent on the
environment (Akytiz, 2020). As nature is the life-giving
and nurturing aspects of everything that human beings
need, the environment is the most vital human
requirement for existence. If human survival is not
possible without the environment, and if the environment
provides all basic human needs, it can be automatically
interpreted that the contaminated environment poses
serious risks to the human health as evidenced in
Chernobyl.

The discussion above indicates that the threat to the
environment is a threat to human life. For this reason, the
health of many people remains at risk due to
environmental contamination in Chernobyl (Cardis and
Hatch, 2011). The related literature on the Chernobyl
accident shows that there is a potential increase in the
risk of acquiring certain forms of cancer, particularly
thyroid and solid cancers, for those living in the most
contaminated areas around Chernobyl (Shibata et al.,
2001; Drozd et al., 2015). Similarly, many people may
have been exposed to excess radiation, mainly through
contamination by iodine-131 and various caesium
isotopes, and it is estimated that this may also have
elevated the long-term risk of cancer in or around
Chernobyl (Takamura and Yamashita, 2011). It is
estimated that thousands of people have died between
1986 and 2000 due to cancer-orientated illnesses as a
result of the Chernobyl accident according to the report
by Chernobyl Form (World Health Organization, 2005;
Petryna, 2013). This fact shows, or proves, that the risks
to human health due to this accident may turn into
elevated levels of premature death in the long term. On
this basis, nuclear accidents do pose a risk not only to
only health at present but also in a long-term sense.

The environmental risks of nuclear accidents are not
limited to public health and human life. A few
researchers have illustrated how nuclear accidents also
pose risks to properties which are of significance to
adequate standards of living (Schwartz, 2006). Land
contamination forces large numbers of people to

relocate, and thus to leave homes that may never be used
again (Smith and Beresford, 2005). Empirical research
and official statistics support the claim that 116,000
people in Chernobyl, had to be evacuated from their
homes after the accident (Saenko et al., 2011: p. 239).
The properties within a 30 km radius of the Chernobyl
nuclear stations are at particularly high risk due to
ongoing radioactive contamination; that is why, it is
declared as “exclusion zone” (Steinhauser et al., 2014).
For this reason, those who were evacuated in Chernobyl
will never be able to return to their homes because the
area within a 30-km radius from the Chernobyl is
declared too dangerous for human-beings: which means
their properties including the land, houses, cars or other
belongings have been affected by the accident seriously
as shown by Figure 2. These entire mean that thousands
of people have suffered incur damage to their property
raised by the Chernobyl disaster. That is, the peaceful
enjoyment of possessions may be impossible given the
contamination to each environment. This shows that
unsafe environment is a barrier to the enjoyment of the
right to property for the evacuated people in Chernobyl.

L PR S
Chernobyl, taken by

=

Figure 1: An Evacuated Property in
the researcher (Dr. Emrah Akyiiz)

As Chernobyl has affected thousands of or millions of
people’s living conditions and ecology negatively
(Barnett, 2007), the issue in promotion of the
environmental justice becomes a subject of academic
debate in nuclear energy literature (Fan, 2006: Hoffman,
2001; Kyne and Bolin, 2016; Huang et al., 2013). Justice
concerns about nuclear accidents include the large
potentially  exposed  populations  living  under
contaminated environment (Kyne and Bolin, 2016). The
Chernobyl nuclear accident resulted in an unprecedented
release of radioactive material, with adverse
consequences for the environment. The literature agrees
that accidents contaminate, in particular, the territory and
natural resources (such as groundwater) near the station
through the release of radioactive materials. Agricultural
products may lead to unacceptable levels of
radionuclides in food. However, unlike other man-made
or natural accidents, they- depending on the level of the
radioactive contamination- have long term serious
impacts on the environment and human health
(Christodouleas et al., 2011). It is estimated that their
impacts on the environment will last hundreds of years
(Blakemore, 2019): which means even unborn baby and
non-human world may suffer from radioactive
contamination. Future generation has a right to live in a
safe environment. However, the Chernobyl disaster has
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been still affecting the environment and the public health
since 1986 which means that the accidents pose risks to
not only the current generation but also unborn baby.
How the waste will be handled in future is not known
which means that future generation will be at risks
associated with the Chernobyl disaster. That is-
international (in) justice issue is one of main
characteristics of nuclear accidents.

More urgent issue is that the current generation already
live under contaminated environment (Petryna, 2013;
Barnett, 2007). Millions of people living in contaminated
areas are still exposed to a higher dose of radiation than
the limit recommended (Saenko et al., 2011; Kinly IlI,
2006; Petryna, 2013; Barnett, 2007). However,
environmental harm of the Chernobyl disaster has not
shared equally although the costs of the station such as
electricity or environmental benefit of NPPs might be
shared fairly. For instance, while those who live near/in
Chernobyl are under threat of cancer or other serious
diseases, such as leukaemia and disorders of the bone,
muscle and connective tissue (Kinly 111, 2006), those
who are far away from Chernobyl are not at serious
risks. Another example is that while those who lived
near the station lost their all properties, residents who
live 30 km further away from the station still use the
properties. Those facts cause distributive injustice
because while electricity generated from the Chernobyl
Power Plant was shared equally environmental hazards
raised by the Chernobyl disaster is not equally
distributed. This clearly shows that distributive injustice
is another main issue in nuclear accidents matters.
Distributive injustice appears a problem for some
specific groups, mostly those who live near the NPPs
and economically poorer communities.

Therefore, the immediate consequences and ongoing
effects of Chernobyl accident illustrate that contaminated
environments pose risks to human life, health and other
properties. As Fukushima and other major nuclear
accidents have contaminated all elements of the
environment, this in turn affects the
realisation/enjoyment of human rights, and as such
nuclear accidents can be considered in the context of
environment rights. As nuclear accidents release
radioactive materials into all entitlements of the
environment that people are dependent on, contaminated
environment which has been distributed unequally raises
the issue in environmental justice for especially those
who live close the damaged stations.

Conclusion

This research has discussed whether or not the
Chernobyl nuclear accident has caused environmental
injustice issues in any way. The world has witnessed
many nuclear accidents and incidents so far. Chernobyl
is regarded the most dangerous one because it has
released radiation into the atmosphere which has still
affected public health and resulted in some serious
illnesses, particularly cancer-related health problems in
the region. It is known that since 1952, the rate of
civilian nuclear accidents has decreased significantly

over time from the 1970s. In this regard, it has long been
fixed at approximately 0.003 events per year per facility.
Although it is a reality that the measures taken make
nuclear energy safer, the increasing number of facilities
may negatively change the number of accidents per
facility in question for a certain period of time. The
related literature on Chernobyl nuclear accident indicates
that nuclear events pose risks to the environment that
provide for the basic needs of human beings, including
air, water and food. The contaminated environment has
resulted in public health problems in the region because
when people come into contact with a radioactive
environment through such elements as contaminated
food, water, air, or via the skin, empirical research
indicates that a number of serious illnesses, most notably
cancer, emerge as serious potential risks to human
health.

The result of this research shows that the environmental
impact of the Chernobyl disaster has caused
environmental justice issues including intergenerational
injustice and distributive injustice infaround Chernobyl
since the accident happened in 1986. The discussion
above shows that the Chernobyl nuclear accident has
affected the environment and public health since the
accident happened in 1986; meaning that the accident
has long-term impact on people which can be defined as
international injustice. People have a right to live in a
safe environment. However, the Chernobyl disaster has
polluted the environment of people who were born after
the accident. More importantly, the impact of the
Chernoby! disaster will last for hundred years meaning
that future generations will be affected by the radioactive
contamination. All these show that the Chernobyl
disaster has caused intergenerational injustice issues.

Another environmental injustice issue raised by the
Chernobyl disaster is distributive injustice. The
discussion above indicates that Chernobyl residents
faced environmental injustice issues from the
disproportionate risk burdens they bear. While those who
lived near the Chernobyl nuclear station lost their all
properties and are at risk of health problems including
cancer residents who live 30 km further away from the
station still use the properties and are not under serious
threat. All these mean that the environmental harm of the
Chernobyl disaster has not shared equally. Therefore,
distributive injustice seems an issue for unequal
distribution of environmental harms in Chernobyl.
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