
  

 

 
 
 
 
 
 
 
 
 
 
 

Environmental Justice and its Borders: 
Croatian Nuclear Waste Management 

Šehić Azra 

Thesis of 60 ECTS credits 
Master of Science (MSc) in Sustainable Energy  

June 2021



  



  

 

 
 
 

Environmental Justice and its 
Borders: Croatian Nuclear Waste 

Management 
 

 
Thesis of 60 ECTS credits submitted to the School of Science and 

Engineering at Reykjavík University in partial fulfillment of 
the requirements for the degree of 

Master of Science (M.Sc.) in Sustainable 
Energy Engineering 

 
June 2021 

 
 
 
 
 
 
 

Supervisors: 

David C. Finger 
Assistant Professor, Department of Engineering, Reykjavík University, Iceland 
Energy Institute at the Johannes Kepler University 
 

Examiners: 

Hólmfridur Bjarnadóttir  
MA, Lic. Tech. Spatial Planning 
Director of Environment and Planning, Veitur 
 

Dr. Jelena Aparac 
Lecturer and Legal Adviser in International Law 
Chairperson – Rapporteur, UN Working Group on the Use of Mercinaries 



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright 

Šehić Azra 

June 2021 

 
 

 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 
 
 
 
 

Environmental Justice and its Borders:  
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Abstract 

Through the example of nuclear waste management and related policies in Croatia, 

the thesis examines the elements of environmental justice: its importance and 

relevance for nuclear waste management, and the principles that can provide 

sustainability to the case of this study. This is achieved by the review of data made 

available by the stakeholders, including media; review of the studies carried out so 

far and consideration of applied science in the wider social context. Furthermore, 

eight interviews were carried out in the field helping identify efforts made so far 

toward environmental justice. The results of the interviews were further tested 

through a survey among the affected populations (over 50 participants in the 

survey). The study identified infringements of some of the core principles of 

environmental justice, which should be addressed in a further study of the natural 

and social environment surrounding the case.



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 
 
 
 
 

Landamæri umhverfisréttlætis: 
Losun kjarnorkuúrgangs í Króatíu 

Šehić Azra 

júní 2021 

 

Útdráttur 

Með því að rannsaka losun kjarnorkuúrgangs og tengdar stefnur í Króatíu kannar 

ritgerðin mismunandi þætti umhverfiréttlætis: mikilvægi þess og mikilvægi 

málsins, auk meginreglna sem hefðu átt að leiða verkefnið sem tekið er fyrir til 

sjálfbærni. Niðurstaða náðist með því að fara yfir gögn sem hagsmunaaðilar hafa 

gert aðgengileg, þar á meðal fjölmiðlar; yfirferð á þeim rannsóknum sem fram hafa 

farið til þessa og athugun á hagnýtum vísindum í víðara samfélagslegu samhengi. 

Ennfremur voru viðtöl tekin á vettvangi (8) og hjálpuðu þau til við að bera kennsl 

á viðleitni sem gerð hefur verið til umhverfissjónarmiða. Ályktanirnar sem dregnar 

eru upp voru einnig prófaðar frekar með könnun með þeim íbúum sem geta orðið 

fyrir áhrifum af losun kjarnorkuútgangs (yfir 50 þátttakendur í könnuninni). 

Rannsóknin leiddi í ljós brot á sumum meginreglum umhverfisréttlætis, sem ætti 

að taka á ásamt frekari rannsókn á náttúrulegum og félagslegum umhverfisþáttum 

á svæðinu.
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   1 Introduction 

When discussing development of nuclear energy, most of the proponents describe it as 

clean, therefore sustainable energy source because, as the USA Office of the Nuclear Energy 

(NE) highlights:  

a) It protects air quality, given that the emissions are very low compared to the other 

technologies used. For example, by using nuclear energy, in 2019 United States of 

America (USA) was saved from producing more than 476 million metric tons of 𝐶𝑂 , 

what compares to removing 100 million cars from roads (NE 2020). 

b) The land footprint is small compared to what other energy sources, such as windmill 

farm might require (NE 2020); and finally, 

c) Nuclear energy produces minimal waste, as the fuel is dense and it “can be 

reprocessed and recycled” (NE 2020). 

However, each of the claims can quickly be opposed; the savings from 𝐶𝑂  for example 

may be true for the direct operation of the nuclear powerplant, but everything around it does 

cause emissions and even contamination: processed for refining and mining the source 

require large amounts of energy that are often fossil fuels, just as the construction of the 

powerplant and of the associated facilities that require large amounts of steel and concrete 

(EIA 2020). The land footprint while small for the powerplant, does not consider the mining 

pits that can be large, and are contaminated for centuries to come, as well as the the land 

footprint for the needed for the facilities for waste disposal. And the point on nuclear waste 

in fact, is central part of this thesis, as it hinders the sustainability and greenness of the 

nuclear sources of energy. It is a fact that the sustainable solutions to nuclear waste do not 

exist, since they cannot be considered as solutions if they are not (equally) safe for everyone. 

Adding to the complexity, these solutions must be stable for periods up to thousands of 

years. When thinking on that scale, every detail must be well thought though, even marking 

locations of such repositories in a way that will make sense for humans in million years is a 

challenge (Appunn 2020). The latter consideration is also one of the many that constitute 

what is the crucial consideration of this thesis: the question of environmental justice. And 

while the investors in such projects leave in comfortable distance and use benefits to lead 

healthy lives, it is usually the marginalized groups, minorities and indigenous groups and all 

their natural, cultural and economic values that are exposed to the radioactivity. 
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The concept of environmental justice is defined as a request for fair distribution of 

environmental burdens and benefits (Meynen n.d.) and as such closely related to the concept 

of distributive justice. Distributive justice is a concept that promotes fairness in the 

distribution of benefits and burdens in societies, and all principles that promote moral 

guidance on distribution are considered distributive justice (Lamont and Favor 2017). If 

added temporal element, the lasting distributive justice implies sustainable, most achievable 

healthy environment for all, over generations – sustainable human equality and quality of 

life, and as such should be a driver of sustainable development. Consequently, some authors 

argue that “the environmental justice within and between nations should be an integral part 

of the policies and agreements that promote sustainable development” (Bullard, Agyeman, 

and Evans 2012). Examining the case of nuclear waste management policies and strategy in 

Croatia this thesis, following similar logic, argues that the environmental justice is a key 

consideration for the sustainability of energy projects. 

In the early 1990 Social Federal Republic of Yugoslavia (further: SFRY), fell apart 

giving independence to its formerly six federal units, shown in Figure 1 below.1 The process 

was bloody and destructive for the infrastructure of each state, having BiH hit the worst. The 

recovery process supported by the foreign aid and international organizations, such as 

agencies of United Nations and the European Union followed and, peace in these new 

democracies was an opportunity to build new, sustainable societies. Sustainability as a 

concept was aspired for in all contexts: reconstruction, reparation, justice, democracy, 

infrastructure, family, education, and nation-building.  

 

 
1 The federal units of SFRY, today independent countries, were Slovenia, Croatia, Bosnia and Herzegovina, 
Montenegro, Northern Macedonia, Serbia, including Kosovo that declared its independence from Serbia in 
2008. Due to their common past, economic, social and cultural heritage, today they are often referred to as the 
space of former Yugoslavia. 
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Figure 1 Former Yugoslavia as of January 2008. Source: International Criminal Court for former 
Yugoslavia, 2020. 

 

However, as Károly (2013) recognized, sustainability was the most common word 

used by economists and politicians, but it was also used incorrectly - “completely unrelated 

to the natural environment” (pg. 1.). In fact, the concept of sustainability was built in 1980s 

in relation to the behaviours defining the environment, and thus with differentiated economic, 

social, and ecological dimension. Sustainability became a synonym for sustainable 

development, with the increasing realization that the environment should be observed through 

socio-economic attitudes that define the development. Today the sustainable development 

most used definition and understanding is originally found in 1987 World Commission on 

Environment and Development (further: WCED), more precisely in Brundtland Commission 

Report:  

“Humanity has the ability to make development 

sustainable to ensure that it meets the needs of present without 

compromising the ability of future generations to meet their own 

need.” - WCED 1987, p.16. 

 

In 2001 Swiss national Monitoring Sustainable Development (MONET) indicator system 

added to these components of justice, intra- and inter-generational equity, maintenance of 

options and of biodiversity, and meeting of needs (Keiner, 2005). The definition and its 

indicator system became widely accepted, together with a timid request for justice in its 

stated fairness among and between generations (Altwegg, Roth, and Scheller 2004). Fairness 

as such is interpreted and mainly measured in relation to distribution of resources among 

population(s) and between generations. But it only meets the ideal of justice when it adopts 
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full regard to human rights. Altwegg et al., (2004) admit that sustainable development entails 

human rights as a value - universal in time and space, but also recognize that how human 

rights are observed varies from context to context and depends on social and moral values 

specific for the society.  

Through the example of the nuclear waste management and related policies in Croatia, the 

thesis will define elements of the project that are important for environmental justice: the 

origin and inventory of the waste in the first chapter; the criteria used for site selection in 

the second, and in the last, the discussion will be guided by review of crucial principles of 

environmental justice. The thesis concludes with a summary of the main findings from each 

of the chapters and with a set of recommendations for further studies.  

1 
2Methodology  

The approach of this thesis is interdisciplinary, resulting from a wide range of 

documents and of methods’ application in the research process. In essence, the crucial 

information and the direction of the research were achieved through interviews. The subject 

of Croatia’s nuclear waste disposal/storage plans is well known in the region since the topic 

has been discussed since the end of the1990s. By now the leaders of interest groups are 

identified in addition to the political figures that brought the decision to store this nuclear 

wase on Trgovska Gora in Croatia and are now implementing it. The interviews were semi-

structured; open-ended questions oriented toward understanding the background and 

involvement into the topic (asserting relevance and involvement of the interviewee); their 

attitudes and above all actions taken addressing the official processes and methods related 

to the case study. Eight persons participated in the interviews, each interviewed separately: 

 

1. Mr. Jasmin Emric, representative in the Parliament of the Federation of Bosnia and 

Herzegovina and an activist involved in the topic since early 2000, 

2. Ms. Esma Hergic, an officer at the Municipality of Bosanska Krupa, 

3. Mr. Hasan Komic, a member of the local council in Bosanska Otoka 

4. Mr. Mario Crnkovic, executive director of the NGO Green Team, 

5. Ms. Jasmina Ibrahimpasic, professor of biotechnology and environmental engineering 

at the University of Bihac. 

6. Ms. Emina Veljovic, executive director of an NGO Aarhus centre in BiH. 

 

Most of the above-mentioned interviewees are based in Bosnia and Herzegovina 

where the resistance to this plan is being shaped into political action as well. Given that this 
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resistance raises the question of Espoo Convention, it was a crucial part of this research 

pointing toward the standard of social consultations and cross-border engagement in projects 

that have a large impact on the environment. All of the interviewees were reached out to by 

initial screening of locally available information, including the information available in the 

media. In that selection, attention was given to the representation of different interest groups, 

and their opinions and attitudes will be discussed in more detail further in the text. Further, 

the research employed a simple survey targeting a lay audience to assess the understanding 

of the wider community on both sides of the border; what and how they received the 

information and what is their main concern. The results are used at different points in the 

thesis, but mainly found in the second and third chapters of this thesis, where the 

environment and justice are discussed respectively in relation to the case study. 

For the secondary data review, the Fund for financing the decommissioning of the Krško 

Nuclear Power Plant and the disposal of radioactive waste and spent nuclear fuel (further: 

the Fund), that is in charge of the Radioactive Waste, Disused Sources and Spent Nuclear 

Fuel Disposal Strategy (2014; further: the Disposal strategy) are the key source of 

information. 2   

 
3Previous studies and literature review 

When it comes to previous studies carried out on the topic, Antun Schaller sets the 

beginnings by providing an overview of the site selection in Croatia for repository of the 

waste coming from various nuclear applications. The study is most referred to as it explains 

and justifies the procedure of site selection, even though in more recent studies it is 

considered by some as outdated (see Perković et al. 2020). Recent studies provided by Prof. 

Delić and his colleagues from Universities in Bosnia and Herzegovina and Croatia are also 

much referenced in this thesis. Most important is their analysis presented in the paper 

Objections to Radioactive Waste, Disused Sources and Spent Nuclear Fuel Disposal 

Strategy where experts from different fields of science give an overview of the potential 

risks of the Disposal strategy. And while they all agree that the strategy is failing to meet 

environmental safety standards, lack of involvement and public acceptance is not argued as 

a determinant of sustainability aimed in this thesis.  

On the part of science, this thesis intended to establish if there is a noteworthy 

distinction between radioactive waste and different levels of nuclear waste. Much of the 

information provided by Jordan Hanania and his colleagues at the University of Calgary was 

used. The simple reason behind it is because this is an open, publicly available source and 

 
2 The strategy is drafted and issued by the legislator in Croatian (Croatian Parliament, 2014). 
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as such was written in a language that does not require specific education to understand. 

Even standalone, the information provided by them does prove that it was possible to 

communicate the information to the wider communities what would surely enable greater 

engagement and informed decision making. Of course, on this part other scientific 

publications were considered and referenced, but not any except of the Disposal strategy 

itself concretely analyses the waste that is expected to be stored in Čerkezovac. Instead, they 

may help indicate the potential risks but surely relevant calculations are omitted (or at least 

not publicly available) in this case study, contributing to a lack of acceptance by the local 

communities. This should then be compared to Safety standards of the IAEA on disposal of 

radioactive waste, which are as well much considered in this thesis. 

On the part of examining social constructs and notion of environmental justice, it is easily 

observable that the idea is new to the relevant region as, except in the parts promoted and 

protected by regionally accepted conventions, there was not much available analysis locally. 

The author of this thesis finds the compliance with the so-called Aarhus and Espoo 

Conventions as the best possible solution in this case, and as the only sustainable one. 

However, the absence of legal or social studies that are locally relevant possibly indicates 

the need to raise awareness about these tools and further identify the best ways to implement 

them in the region. 

 

4Limitations 
Several limiting factors also contributed to the shape of this research, including extent 

of the methods applied. They can be grouped as follows: 

⮚ As Covid19 is a cross-cutting challenge for all sectors and nations at the time of 

carrying out this research, impacting all layers of every society, it of course had a 

large impact on its execution. For example, at the planning stage, the research was 

intended to be carried out in Croatia, where more interviews would be carried out, as 

well as an attempt to access the intended nuclear waste disposal site. However, due to 

covid19, Croatia restricted entry to anyone from Bosnia and Herzegovina (unless they 

had also Croat citizenship) and such restriction remained in force long after the author 

returned to their base academic institution in Iceland.  

⮚ While Bosnian, Croatian and Serbian are all mother tongue of the author, the author 

has been studying and working in English language since 2007. While this may be a 

legitimate basis to claim accuracy of translations used for drafting this thesis, it is still 

important to note that these are not official translations. Except in cases where sources 

used English and/or the documents referenced are written in or officially translated 



  7  

  

into English, in all literature and referencing the documents with unofficial translation 

a remark “original in BCS” will be made. That said, it is important to note that the 

surveys and interviews were as well carried out in Bosnian/Croatian and references to 

them are translations by the author of this thesis. 
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 2 The stakeholders and the stakes. 

In May 1999 the Croat Parliament brought a Decision on establishing a Programme of 

Spatial Planning of the Republic of Croatia (further: the Decision on PSP) with the force of 

law, that stipulates state’s mandate to manage the dangerous waste, while other types of waste, 

i.e. non-dangerous technological and communal waste remain under the mandate of the 

regions’ and of municipal authorities. 3 The same decision in count 3-51 sets Croatian 

obligation to store the low and intermediate level waste the country has produced in one 

location and “by applying the most modern technologies and procedures which will ensure 

safe durable waste disposal.” (Croatian Parliament, 1999). It immediately continues to 

ascertain that Trgovska Gora, based on the preliminary research, is a suitable location for such 

waste disposal, and declares the need for more research to be carried out: 

  

“Such research needs to be carried out in line with the international standards 

and participation of the public. It is also necessary to identify procedures that 

will ensure partnership with the local community with clear insight in all aspects 

of construction and use of this object (safety monitoring/control, economic 

benefits and drawbacks, possible ways of compensation to the community and 

similar).” 

4 - Count 3-51, para 3 of the Decision on PSP, (Croatian Parliament 1999). 

 

All other related laws, programmes and projects need to be adjusted with the decision 

mentioned above. Based on this decision, the Croatian Government continued and decided, 

what as it will be shown, unilaterally – to establish a Center for Radioactive Waste 

Management (further: CRWM), which includes facilities for long-term storage and disposal of 

radioactive waste and of the spent nuclear fuel that does not originate on the territory of 

Croatia, but Croatia is contractually obligated to take over and manage. One of the facilities is 

Čerkezovac, the former military barracks that Croatian national program directed at 

 
3 Unofficial translation from original title in Croatian: Odluka o donšenju Programa prostornog uređenja 
Republike Hrvatske, from 7 May 1999. Parliament of the Republic of Croatia (Sabor), Zagreb. The Decision 
has a force of the law as it was published in the National Gazzete and replaces the one dating from the time of 
Yugoslavia. 
4 Unofficial translation of the provision.   
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management of nuclear waste confirmed as a site for the storage of such waste. This facility is 

in close proximity to the river Una, which is also a natural border with Bosnia and Herzegovina 

(about 800m from the riverbank). So why is it concerning? The waste to be stored in the facility 

is generally referred to as nuclear or radioactive waste. Nuclear waste is radioactive waste, a 

by-product of fission, refinement or processing radioactive materials for energy production, 

medical research or use in military (NASA 1996). The waste is generally classified as low-

level or high-level waste, but some legislations introduce the middle or intermediate-level 

waste based on the radioactivity of the waste (EIA 2020). The classification and the intended 

waste to be stored in Čerkezovac is more precisely defined later in this chapter, but it is 

important to keep in mind that the nuclear or radioactive are used as syinonims; and that the 

high level waste (see Figure 2 below) should not be stored in Čerkezovac. 

 

 

Figure 2 Common classification of nuclear waste. 

 

But before examining the wider environment and inventory of the future nuclear waste storage, 

this chapter examines the Croatia’s energy profile and explains the origin of its nuclear waste. 
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2.1. Croatian Energy Profile  

 

 

Figure 3 Total energy supply in Croatia by source 1990-2018. Source: IEA, 2020. 

 
Croatia’s main sources of energy as presented in Figure 3, are oil, natural gas, biofuels 

and waste, hydropower, coal and increasingly the renewables such as wind and solar. On 

average about 50 percent of the energy is imported, especially oil (crude oil), petroleum 

products and natural gas; in the period from 2013 to 2018 the import increased at an average 

rate of 3.3 percent per annum (MEE 2019), According to IEA (2020), the total primary energy 

supply amounted to 8.51 million tonnes of oil equivalent (Mtoe). The MEE (2019) reports that 

consumption of every energy form decreased, except electricity, motor fuel, fuel wood (and 

other solid biomass) and the consumption of renewable sources increased. This resulted in 

having total energy consumption per capita almost 20 percent below the EU average, or 1658 

kilograms of oil equivalent. In final consumption the energy was used in the forms presented 

in Table 1 on the right; overall 34.1 percent was by transport (air, land and sea), 15.6 percent 

by industry (food, construction materials production, chemical industry, etc.) and the rest was 

used in general consumption, such as households, services, agriculture, and construction 

(MEE, 2019). 
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2.1.1. Electricity in Croatia 

In 2018 total electricity generation in Croatia 

reached 13 631,7 GWh. Most of the energy produced 

or 72.4 percent was produced from renewables, as 

Croatia has access to diverse energy sources 

including hydropower plants, wind, solar, biomass, 

biogas, geothermal and photovoltaic (MEE 2019. 

P.8).  56.3 percent of total electricity was generated 

at large hydro powerplants, while 16.1 percent came 

from solar and other, relatively new renewable 

sources, as presented in Table 2 below (MEE, 2019. 

p.191).   

Table 2 Electricity generation from RES in Croatia in 2018. Source MEE, 2019. 

Type of renewable 
energy source 

Electricity 
generation (GWh) 

Solar 74.9  
Wind 1 335.4 
Biomass 313.2 
Biogas 354.8 
Small hydro powerplants 118.4 
Geothermal  2 
Total: 2 198.7 

 
The consumption of electricity is larger and amounts to 19 013.3 GWh and 51.9 percent 

in the gross electricity consumption is electricity produced from renewable energy sources. 

However, as evident by now, there is a gap between electricity generation and consumption 

(of 5 387.6 GWh), and that is being met by imports of electricity. Electricity import accounts 

for 8.4 percent of all energy imports in Croatia in 2018, a gap of over 5 000 GWh.  

MEE (2019) reports that by the end of 2018 Croatia had in total 5 000.4 MW of 

available capacities for generation of electricity; out of that number 2 152 MW is the power of 

thermal powerplants (based on gas, coal and liquid fuel for industrial powerplants), 2 199.5 

MW is the capacity of hydro power plants, 586.3 MW is in wind and 67.7 MW in solar power 

plants. In total there are seven thermal power plants and 17 locations with hydro power plants. 

The majority owner of the hydro and thermal power plants is the HEP group (state-owned) 

while the RES generation capacities are privately owned. Finally, Krsko Power Plant (further 

NEK) has a 696 MW generation capacity out of what 50 percent is in the ownership of Croatia, 

Table 1 Forms and shares of energy at 
consumption stage in Croatia, 
2019. Source: MEE, 2019. 
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or 348 MW, while the other 50 percent belong to and supply Slovenia (discussed in more detail 

in the next chapter). The NEK electricity is used for the Croatian power system and in 2018, 

the NEK produced electricity that amounts to 2 744.7 GWh for the Republic of Croatia, These 

are by MEE Croatia reported (2019) as import.  

2.2. Krsko Nuclear Powerplant (NEK)  

NEK is a limited liability company, owned in equal share by the governments of 

Slovenia and Croatia. The plant was built in 1970 and operates as of 1984. It was built in the 

times when both countries were part of former Yugoslavia, as described in the chapters above. 

Today, Croatian national energy company Hrvatska Elektroprivreda (further: HEP) owns half 

of the NEK, and the other half belongs to the GEN Energija from Slovenia (Figure 4). 

 

Figure 4 NEK Management. Abbreviation "Hrv" indicates Croatian share. Source: NEK, 2017. 

 
It generates over five billion (10^9) kWh of electricity yearly what amounts to 40 

percent of total energy produced on the territory of Slovenia. The reactor is the Westinghouse 

Pressurised Light Water Reactor with power of 2 000 MW. It’s net electrical power is 696 

MW and it is connected to 400 kV grid supplying consumer centres in Slovenia and Croatia 

with electricity (NEK 2017b). NEK is part of the ENTSO-E, the European Network of 

Transmission System Operators for Electricity and ‘’important factor in the stabilization of 

critical operating and voltage conditions, especially in the case of large transients within the 

ENTSO-E.’’ – as is stated on the official website of the power plant (NEK 2017c). The power 

plant itself has three thermodynamic sets of systems: primary, secondary, and tertiary. Primary 

system (with the reactor, two steam generators, two reactor pumps, the pressurizer and piping) 
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and the secondary systems 

(steam generators, turbines, 

generator, condenser) are 

sealed. The tertiary system 

(condenser, circulating 

water pumps, the cooling 

tower and piping) uses the 

water from the river Sava to 

condense the steam (NEK, 

2017). The safety measures 

are implemented toward 

three basic safety 

conditions: a) effective 

control of the reactor 

power, b) cooling of the nuclear fuel in the reactor and c) prevention of the release of 

radioactivity. For this “a series of multiple physical barriers are used,’’ preventing the escape 

of radioactive material (NEK, 2017). The website further explains that the first barrier is the 

nuclear fuel itself – solid ceramic fuel pellets are used, which have tightly bounded radioactive 

by-products. Second is the cladding around the pellets that prevents escape of radioactive 

gases; third barrier is the primary system boundary / components that serve to contain the 

radioactive water used to cool the reactor and, the fourth is the hermetically sealed steel and 

concrete structure which seals off the primary system boundary (as in Figure 5 above) from 

the rest of the system.  

2.2.1 The waste: this is not nuclear waste. 

So what is the waste that will be stored in Čerkezovac?  In the media, this waste is 

generally referred to as nuclear and radioactive waste (Reuters 2019). But as in the title of this 

subchapter, opposed to it there is a claim given in a televised interview of Mr. Hrvoje Prpić, 

given on Croatian RTL television in June 2020 (Sprajc 2020). Mr. Hrvoje Prpić is the director 

of Fund for financing the decommissioning of the Krško Nuclear Power Plant and the disposal 

of NEK radioactive waste and spent nuclear fuel (the Fund). In this interview, Mr. Prpić kindly 

requests that the host of the show stops referring to the waste as nuclear; he clarifies that instead 

this is a „radioactive waste. Radioactive waste, the one that is currently being managed in NEK 

and the one in Institute Ruđer Bošković in Zagreb and in many other places in hospitals in 

Figure 5 Operation system of NEK. Source: NEK, 
2017. 
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Croatia, falls under Low and Intermediate Level Radioactive Waste. Nuclear waste are the fuel 

cells, [more precisely] that is spent nuclear fuel“ (6:33-7:02).5 He then continues to explain 

that the spent nuclear fuel (SNL) will not come to Čerkezovac, but only the radioactive waste. 

And this is important, as Mr. Prpić, the head of the Fund, introduces to the public the difference 

between radioactive and nuclear waste, despite the fact that for an example, the rest of the 

literature this thesis has consulted, uses these two terms interchangeably. In addition to 

claiming that the radioactive waste is not a nuclear waste, Mr. Prpić also implies that only SNL 

is nuclear waste, and given that it is not going to be stored in Čerkezovac, but only LIL RAW, 

there is no really a reason for concern. And still, as the host of the interview observes as well, 

the public and the local communities keep rejecting the idea to have the waste stored in their 

vicinity. The chapters below examine the classification of the waste to be stored in Čerkezovac 

and help understand the persistent concern of the impacted communities.  

2.2.2. The Fund and the Waste  

In effect the governments of the two states – Slovenia and Croatia, are jointly 

responsible for decommissioning of NEK: each partner is expected to take care of half of the 

radioactive waste in line with the EU standards on safe management of spent fuel and 

radioactive waste (Directive 2011/70/EURATOM). In other words “Croatia is under the 

obligation of ensuring the disposal of half of the radioactive waste and spent nuclear fuel 

generated in the operation of the Krško Nuclear Power Plant” (NEK Fund 2016). The Fund 

will coordinate the preparation and implementation of the national Decommissioning and 

Radioactive Waste and Spent Nuclear Waste Disposal Program, according to the  Radioactive 

Waste, Disused Sources and Spent Nuclear Fuel Disposal Strategy as laid in the Official 

Gazette 141/13 (further: Disposal strategy). The Fund informs on their website that Croatia 

also has the obligation to set a radioactive waste long-term storage facility in Croatia - to last 

for 40 years from 2023 and therefore the  

 

“establishment of a repository for LILW is not required before 2051. Therefore, 

activities regarding the site selection, site characterization and confirmation for 

repository are not planned to start in the next 10 years, within the span of this National 

Programme.” (NEK Fund and ARAO 2019).  

 

The Disposal strategy (para 4.3.) reaffirms the responsibility of Croatia to enable and 

 
5 Unofficial translation from Croatian. 
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physically take over half of the operational radioactive waste and half of the spent nuclear fuel 

from the NEK location in the period 2023 to 2043. The Disposal strategy also gives a summary 

overview of each inventory as presented in Table 3, with activity in Becquerels (Bq)6: 

Table 3 Summary overview of NEK's RAW inventory. Table translated from Croatian Official 
Gazette 141/13 (2013). 

Type of RAW Characteris
tics 

2023 2043 

 
Operational 

Mass (t) 4000 4900 

Activity 
(Bq) 

2,3x10  2,9x
10  

 
Decommission 

Mass (t) 5000 5310 

Activity 
(Bq) 

1,0x10  1,1x
10  

 
Total 

Mass (t) 9000 10.210 

Activity 
(Bq) 

3,3x10  4,0x
10  

Table 4 Summary overview of NEK's SNF inventory. Table translated from Croatian Official Gazzete 
141/13 (2013). 

Characteristics  2023 2043 

Number of spent fuel 
elements 

1498 2282 

Mass (t) 870 1330 

Activity (Bq) 5,4x
𝟏𝟎𝟐𝟎 

8,2x
𝟏𝟎𝟐𝟎 

 
All operational radioactive material (RAW) falls under the category of short-lived 

RAW of low and medium activity while out of the RAW resulting from decommissioning, 82 

tons are RAW of high activity, and the rest is low and intermediate level of activity. All of 

SNF (spent nuclear fuel) falls under the category of long-lived RAW of high activity (Croatian 

Parliament 2014). 

2.2.2.1.  The blurred lines of radioactivity  

The IAEA Safety recommendations (2009),  give a very wide classification of the nuclear 

waste (as in Table 5 below) that is based on the activity content (α, β and γ emitters) and the 

half-lives of the emitters. 

 

 
6 Becquerel (Bq) – a unit of radioactivity or quantity of radioactive material that decays per second 
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Table 5 Classification of nuclear waste. Own table. 

Classification of nuclear 
waste 

Description 

High Level Waste (HLW) Primarily SNL removed from reactors: cesium-137, strontium-90 or fission 
products. Also waste from reprocessing SNF. Typically activity is anywhere 
between 10 - 10  TBq/𝑚 ; cooling time/at the time of disposal typically 
10  TBq/𝑚  

Intermediate Level Waste 
(ILW) 

Waste with lesser activity than HLW but long lived. Radioactivity comes from 
contamination with radioactive atoms. The threshod for radioactivity is defined 
by national law and policies and can depend on the half-lives of the emitters or 
is estimated for each substance separately.  

Low Level Wate (LLW) These are also items contaminated with the radioactive materials, and could 
be clothing, protective shoe covers, mops, needles, swabs, medical tubes etc.7 

 
In defining the radioactivity thresholds through their policies countries take different criteria 

into consideration and often decide based on the capacity for safe disposal or the facility to 

actually store safely the specific waste. Thus, another way to categorise waste is based on the 

complexity of safe disposal. The IAEA (2009) classification is specific but in sum dictates that 

the higher radioactivity and longer highlife – the burial (albeit in stable geological formations) 

at greater depths is needed (see Figure 6 below). 

From an environmental and social perspective it might be more meaningful to understand 

the hazardous life, which tells us when the material’s radioactivity decays to the thousandth or 

millionth of its original amount, becoming more safe (NIRS 2009). Nuclear decay is the total 

energy released as radioavitivity into nature. 

There are three common emissions occurring:  

● α (alpha) particles’ emission, also called 

alpha decay.8 The decay energy is so high that 

ingestion easily damages internal tissues 

despite the fact that the emission of particles is 

short-range. If it is inhaled, swallowed or 

absorbed into the blood stream the α-decay or 

radiation can make lasting biological damage 

and increase the risk of cancer. It is known to 

cause lung cancer in humans and inhalation of 

 
7 Interestingly, the whole nuclear powerplant is actual low-level radioactive waste upon its dismantling, e.g. 
1000 MW nuclear powerplant will produce over 13 000 tons of contaminated concrete and almost 1 500 tons of 
contaminated steel (NIRS 2009). 
8 Example is decay of uranium 238:   𝑈 → 𝐻𝑒 + 𝑇ℎ. In this example the uranium transmuted into 
thorium and in the process released α-particle helium, thus the formula can also be presented as:   𝑈 → 𝛼 + 

𝑇ℎ. 

Figure 6 Classification of the nuclear waste 
by IAEA (2009). 
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radon is one of the biggest sources of alpha decay that cause illness with humans 

(Hanania et al. 2018). 

● β (beta) particles’ emission, or β-decay is a high energy electron that is transmitted 

from nucleus in decay process. It happens when the atom’s nucleus with too many 

particles and ejects them in order to become more stable. β radiation is more penetrating 

than α-radiation, but less than penetrating than gamma (γ) rays and its main danger is 

when ingested as the source damages tissue and increases the risk of cancer (see Figure 

7 below). Generally, chronic effects are results of extended low-level exposures to β 

radiation and take five to 30 years to develop. In addition to the risk of cancer, some 

beta emitters accumulate in specific organs, e.g. iodine-131 which accumulates in the 

thyroid gland pose an increased risk of that specific cancer. Other emitters, such as 

carbon-14 generated from sunlight, is natural and cause no harm to the body, are 

distributed throughout the body (Hanania et al. 2018).  

● γ-rays emission unlike the previous two, does not eject electron with the decay of 

nucleus but instead ejects photons with extremely high energy. These photons are 

gamma rays that accompany nuclear reactions of all types. The decay itself does not 

change the composition of the atom since photons have no charge and do not have 

mass. The γ-rays can be very harmful (most dangerous one) as they easily penetrate 

matter, and it is some of the most used radiation for medical purposes. γ-rays can pass 

completely through the human body and 

along the way damage tissue and DNA 

(OAR US EPA 2014).  Uranium-238 and 

uranium-235 that are used in nuclear 

powerplants undergo both alpha and 

gamma decay when used. γ-rays are 

released immediately after the fission 

process resulting in high levels of 

radiation around the reactor (Hanania et 

al. 2018).  

2.2.2.2. National classification of the 
RAW  

In 2018, the government of Croatia issued a Bylaw on radioactive waste and spent 

sources management (SORNS 2018) that separated radioactive waste to hard, liquid and 

gaseous. Based on their characteristics, the law defines (art.4(2)) discharged radioactive waste 

Figure  Different levels of penetration. Gamma decay has 

Figure 7 Penetrating power of the emitted particles. 
Source: Hanania et al., 2018. 
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(considered safe after discharged from supervision and control), very short living RAW (with 

half-life shorter than 100 days) and as in Table 6 below:   

Table 6 Classification of RAW in Croatia. Source: National Gazette, 12/2018-271. 

Class Typical characteristics 

Very low-level (VLL) RAW Negligible concentrations of long-lived radionuclides; usually 
come to acceptable levels within several decades. 

Low-level (LL) RAW  With half-life of the radionuclides from 10 to 30 years and limited 
concentration of activities of the long-lived radionuclides with heat 
production below 2kW/𝑚  

Intermediate level (IL) RAW  Has a larger concentration of radioactivity than the class above. 
Requires subterranean storage from tens to several hundreds of 
meters below the surface. 

High level (HL) RAW This RAW has heat production higher than 2 kW/𝑚  and must be 
stored as deep as several hundred meters below the surface. 

i.  Inventory of RAW for Čerkezovac 

The HLW or the spent nuclear fuel (SNL) should not be stored in Cerkezovac, and for now, 

there are no known plans related to Croatian SNL.  Croatia however must find a solution by 

2043 until what time the SNL is stored at the site of NEK. The LILW from NEK, based on the 

Disposal strategy, and the institutional RAW (from hospitals and other institutions in Croatia) 

will be stored in Čerkezovac, as shown in the Table 7 below: 

Table 7 Institutional RAW in 2015 and expected amount to be stored in Cerkezovac by 2060. Table 
translated from Disposal strategy. 

Classification of 
RAW 

Existing amount 
at the time 
Disposal strategy 
was drafted 
(2015) 

Existing activity 
(Bq) 

Expected 
amounts by 2060 

Expected activity 
(2060) 

Long-Lived RAW  
11.5 𝑚  

2.4x10   
100.0 m3 

2.4x10  
Short-Lived RAW 1.5x10  3.0x10  
Total 11.5 𝑚  2.6x10  100.0 m3 2.7x10  

 
In addition to the RAW produced and stored currently in Institute for medical research and in 

Institute Ruđer Bošković in Zagreb, the strategy will enable storage of the following LLW 

produced in the operation and decommission of NEK, as presented in Table 8: 
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Table 8 Existing and expected inventory of NEK's RAW at Cerkezovac. Translated from Disposal 
strategy. 

Source and classification of 
RAW 

Existing 
amounts 
in 2014 

Existin
g 

activity 
(Bq) 

Expecte
d 

amount 
2023 

Expecte
d 

activity 
(Bq) 

Expected 
amount 
2043 

Expected 
activity 
(Bq) 

NEK Operation LLW 
1.130 

𝑚  
9,2x
10  

1.430 
𝑚  

1,2x
10  

1.780 𝑚  1,6x10  

Decommissioning 
of NEK 

LLW - - - - 2.660 t 5,5x10  

HLW - - - - 41 t 8,0x10  

Total 
LLW 

1.130 
𝑚  

9,2x
10  

1.430 
𝑚  

1,2x
10  

1.780 𝑚  + 
2.660 t 

2,2x10  

HLW - - - - 41 t 8,0x10  

 
The operational RAW, short lived, is at the tame placed in NEK in their Storage for hard 

radioactive waste. Based on the bilateral arrangements, NEK will keep all the operational 

RAW until 2023, when the Croatian share of RAW, 50 percent should be transported to Croatia 

and stored in Čerkezovac. 

ii. Medical, industrial, and other than NEK radioactive waste intended for 
Čerkezovac 

IAEA (2009) classification of the radioactive waste separates Disused sealed sources from 

other types of RAW. These are the sealed sources that had been used in medicine or industry 

and can still be hazardous at the end of their use, thus require appropriate management. In 

many cases they do not meet the waste acceptance criteria for near-surface disposal, even when 

they are not long-lived. While there are no spent fuel management facilities, in Croatia there 

are  currently two facilities that are owners and managers of the disused sealed sources, these 

are: 

o Radioactive waste storage facility at the Institute for Medical Research and Occupation 

Health (IMROH), and  

o Radioactive waste storage facility within the premises of the Institute Ruđer Bošković 

(IRB). 

The waste they are currently keeping originates from medicine, science, education, and similar. 

Out of 143  sealed sources, 3 belong to category 1; 13 to category  2; 28 to category 3, and 99 

to category or 4 as in IAEA classification scheme (SORNS 2017). The categories by IAEA are 

defined by the risk they pose for the environment: Category 1 sources are high risk, and 

category 5 low risk (IAEA 2009). Croatia imports its sealed sources (not manufactured locally) 
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and most of the used sources are stored in Zagreb (SORNS 2017). 

iii.  The other HL and SNF from NEK 

Worth noting is also the NEK’s spent nuclear fuel (SNF) which is expected to amount to 1.142 

units that equal to 670 tons and 4,2x10^20 Becquerels in 2043. The amount in 2043 is double 

from what it is now and at the time it is still not clear how the waste is going to be managed 

upon decommission. The SNF elements are currently taken from the reactor’s core and placed 

in 12-meter-deep pool. This pool is a part of the system for replacement, handling, storage and 

cooling of the SNF elements at NEK. Due to the Fukushima disaster, the safety standards for 

wet storage of the SNF became stricter and in order to meet these standards, it is established 

that the NEK’s pool no longer meets the needs of the plant’s operation until 2023 and for that 

the NEK initiated in 2019 a system for dry storage of the SNF (GoC, 2018). After the pool is 

freed and the SNF moved to dry storage, it will be used for wet storage in 2043, upon 

decommissioning, for wet storage of SNF for a period of 5 years (until 2049) when the pool 

should be dismantled as well. Thus the National programme for Disposal Strategy (2018), 

projects that around 2050 the process for selection of location for NEK’s HLW deep geological 

disposal will be initiated and carried out in both Croatia and Slovenia, while Croatia will 

actively be participating in the projects related to the international nuclear waste disposal. But 

it is safe to assume the responsibility of Croatia over the disposal of half of all of the NEK’s 

HLW (Croatian Parliament 2014). In fact, the Law ratifying the Treaty between the 

Government of Republic of Croatia and the Government of the Republic of Slovenia on the 

settlement of status and other legal relations with respect to investments, the utilization of and 

the deconstruction of the Krško Nuclear Power plant (Official Gazette 9/2002; further: The 

Law on the Bilateral Treaty) requires: 

 

“If there is no agreement to have a joint solution to radioactive waste disposal and 

disposal of the spent nuclear fuel by the end of regular life [of the plant], the parties to 

this agreement obligate to finalize taking over and transportation of the radioactive 

waste and of the spent nuclear fuel from the location of Krško Nuclear Powerplant in 

two years period after that, and each party will take over half of it [the waste].”  

- Art. 10(7) of the Bilateral Treaty, Croatian Parliament 2002.  

 

At the time the National program for Disposal strategy was drafted (2018), and at the 

time of drafting this thesis (2020)  there was no solution offered or discussed for storage of 
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HLW that will come from decommissioning of NEK (GoC 2018, p. 10) and, translating the 

footnote from the same source “Given that the NEK decommissioning process will not be 

initiated until 2043, it is expected that decision about this will not be brought any time soon.” 

(p.10).  In essence, that decision is left to the future. 

Even though the Fund insisted thus far that the nuclear waste in parts of SNL and HLW 

will not be transported to Čerkezovac, the next chapter intends to unravel the reasons behind 

the concern of the affected community.  

2.3. Conclusion of the chapter 

Trying to define the management process in question is more difficult than it would 

appear and surely requires expertise in nuclear waste management. Still, claims that the waste 

in question is only radioactive, are quite brave and can be underestimating the capacity of 

affected communities. If considering only the half-lives, the hazardous impact and 

classification of the waste on high-level, intermediate, and low-level radioactive waste, the 

question one can ask is: is the low-level radioactive waste less hazardous than the other two? 

Low and intermediate-level radioactive waste (further: LILW) can adversely impact humans 

and the environment. The NIRS (2009) raises the concern and refers to the USA policies and 

regulations, argues that the term “low-level” is a misleading term. Typical LL RAW will 

contain all the radioactive elements, that became classified as low-level only because they 

escaped from the irradiated fuel rod cladding. In essence, it is all nuclear waste that is not 

irradiated fuel from the cores of the nuclear reactor, some transuranic waste (material 

contaminated with elements heavier than uranium, e.g. americium, curium, neptunium and 

plutonium – all with extremely long hazardous lives going over hundreds of thousands of years 

and emitting alpha radiation) and are not uranium mill tailings that result from mining or 

milling uranium (NIRS 2009). The LLRAW can also be hazardous for even thousands of years 

as the IAEA (2009) indicates that these also can be long-lived with lover levels of activity 

concentration. The intermediate-level (IL) RAW has higher concentrations of hazardous 

radiation than that of the LL RAW, but still less than high-level RAW and IAEA (2009) 

separates them by the level of containment or isolation from the environment needed in order 

to ensure safety. However, in 2009, just as in 1976, the IAEA recognizes that there is no clear, 

universal separation between the LL and IL RAW and this should be the national regulation 

subject based on each case of actual waste and safety assessment (IAEA 2009; Lennemann 

1976). Most of the communities today have an easy access to information and can easily 

understand what has been presented in this chapter – even the simplest internet search will 
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produce the explanation given in Figure 7. The fact that the LILRAW would be stored in 

Čerkezovac does not impact their fears. Further, producing conflicting information on 

longevity of that storage facility does not help the case of the Fund. One can find the 

discussions that the facility is being prepared as a storage (temporary) and as a repository or 

disposal site. While not accepting storage or repository, the communities and their 

representatives may be more susceptible to conspiracy theories, simply because there is a lack 

of clarity of information and lack of transparency in the process (as will be examined in detail 

further in this thesis). To top it, the decision about HLRAW or SNF is literally left to future 

generations, and even those that do make the distinction in the type of nuclear waste that will 

be stored in Čerkezovac feel they lack guarantees that SNF will not follow.  
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3 Strategy and Impact 

Bearing in mind that the previous chapter is written solely based in the publicly 

available information, that is grounds for forming public opinions and attitudes, this chapter 

investigates the procedures related that led to policies and determined course of action in 

case of the Croatian nuclear and radioactive waste management (RAW). Given the 

significance, the storage and disposal location for the RAW requires an environmental 

statement, as the national law and international standards dictate. The environmental 

statement is generally a formal document that is a result of the environmental impact analysis 

(EIA) and often is it considered as synonymous for environmental appraisal, or 

environmental assessment (Wathern 2013). The concept itself originates from the United 

States of America and the legislation that initially was ignored, the National Environmental 

Policy Act (further: NEPA) of the 1969 (Wood 2002). As it eventually was identified as an 

opportunity for the improvement of people’s lives it became widely used in the USA and 

imitated in countries around the world. NEPA’s purpose was to declare a national policy 

that encourages harmony between man and the environment, promotes prevention and 

prevents damage to the environment and biosphere, stimulates man’s health and welfare, 

increases understanding of the ecological systems and of the natural resources. NEPA also 

established the Council on Environmental Equality which in essence, ensures the realization 

of NEPA’s purpose through mitigation of impacts of humans on the natural environment, 

monitor quality of the environment, promote policies related to environment and its 

protection. All of this the Council is required to do through consultations with citizens (US 

Congress 1970). NEPA in essence, demanded the environmental impact statement to be 

issued publicly prior to the decision on a specific development, industry or other proposals, 

and the statement needed to describe in detail all the impacts that such proposal and action 

is likely to have (Wood 2002).  Some countries saw in the opportunity in the environmental 

statement for the environmental planning where there was less land and planning control 

and, even the procedures entailed to the environmental statement vary in different countries 

around the world, they maintain the same aim and deal with the specific, similar issues 

(Wood 2002). Today the practice of requesting the environmental statement is widespread 

and lasting enough that it enables the theory to establish the universal principles of the EIA.  

This whole chapter deals with the environmental impact assessment: it examines the 

statement of the Croatian authorities and processes that preceded to it, as well as the 
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arguments, analyses and research that preceded it. In some parts this chapter identifies the 

data that is still missing for a complete, informed and decision relevant to its true context. 

For this, specific scientific perspectives and sectors are examined, and the approach remains 

interdisciplinary. And since it is the hope and aspiration of the author of this thesis to 

contribute the overall, real-life EIA in this case, a separate, next subchapter is dedicated to 

establishing the definition of EIA that is most fitting for this thesis and, presenting EIA’s 

universal, guiding principles. This will at the same time establish a baseline which will 

enable a comparative and overall analysis of the procedures that led to identifying 

Cerkezovac as an optimal solution to the Croatian problem of radioactive waste 

management. 

3.1. EIA: A Tool of Sustainability  

In its fifty years history EIA became a powerful environmental safeguard. Its 

definitions are as many as the number of its sources. International Association for Impact 

Assessment (IAIA) defines EIA as “the process of identifying the future consequences of a 

current or proposed action” and as such has dual nature – it is a tool to predict/project the 

impacts or effects of planned projects; and it is a legal and institutional procedure informing 

the decisions and policies (IAIA 2009). It is a broad term and assesses or analyses proposed 

actions from the environmental, social, biophysical aspects and thus is multi-disciplinary 

(Morgan 2012). In fact, the multi-disciplinarity of EIA is so important that some authors 

believe that many of the problem practitioners encounter can be traced to the failure to adopt 

multidisciplinary approach. And generally, EIA for all major projects includes public 

consultations in all stages of the project (Morgan 1999). 

While as a process the idea of EIA and of the environmental statement originated in 

USA and its NEPA, the more specific definitions for this case study are found in regional 

legislation, i.e. in the EU Law. EU in fact, addresses the environmental concerns through 

projects through EIA Directive but also enables grander, assessment intended for wider 

programs and policies with the Strategic Environmental Assessment (SEA) Directive, or 

Directive 2001/42/EC (EP 2001). SEA emerged under theory in EIA and shares common 

objective with it (i.e. the environmental impact assessment) but addresses policies, plans and 

programs instead of objects (Noble and Nwanekezie 2017). This is important as they are 

tightly interconnected and in this case study, both EIA and SEA contribute definition and 

protection of environmental justice. In EU, the EIA is carried out under the Directive 

2011/92/EU (EP 2012), which is most commonly known as EIA Directive. The Directive 
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was revised in 2014 and adopted as Directive 2014/53/EU, simplifying rules for assessing 

the potential environmental effects of projects – with less administrative burden and more 

opportunity for the public involvement (EP 2014; EC 2020). 

 

There are several guiding principles that govern the overall process of EIA that are listed on 

the official site of the European Commission (EC 2019): 

 

1. Participation - appropriate and timely access for interested parties. 

2. Transparency – open and accessible assessment decisions. 

3. Certainty – process and timing area greed in advance. 

4. Accountability – decision makers are responsible for their actions/decisions. 

5. Credibility – project is undertaken with professionalism and objectivity. 

6. Cost effectivity – environmental protection at the least cost to the society. 

7. Flexibility – adaptable to deal efficiently with any proposal and decision. 

8. Practicality – information/outputs readily usable in decision making and planning. 

 

They are to be applied in decision-making processes related to projects that include 

execution of construction works or similar installations, as well as for any “other 

interventions in the natural surroundings and landscape including those involving extraction 

of mineral resources.” (Art. 1 (2) (a) of the EIA Directive). While the law and justice related 

to environmental protection and EIA will be examined in more detail in the third chapter, 

this introduction was needed in order to build baseline for assessing the decisions and 

processes behind the decisions that are being applied in the case of Čerkezovac. 

 
 

3.2. The National Strategy  

Three documents with the significance of law are crucial in the case of Croatia. Even 

they have been mentioned already it is important to highlight their central importance in this 

thesis, but above all their importance for the EIA processes that, as will be shown – both 

preceded and followed the relevant decision making. While all need to comply with the laws 

and policies of EU as listed in the previous section, the national Law on Radiologic and 

Nuclear Security (GoC 2013), the below Table 9 presents the chronology of national-level 

decisions (in chronological order), their subject matter, and impact as they present practical 

implementation of the RAW storage policies in Croatia.  
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Table 9 Laws implementing of nuclear waste management strategy in Croatia.  
Own table. 

Document/law Year Source Importance/Impact 

1 
 
Radioacti

ve Waste, 
Disused 
Sources and 
Spent Nuclear 
Fuel Disposal 
Strategy (i.e. 
Disposal 
strategy) 

 
 

Croa
tian 
Parli
ame
nt 
2014 

Drafted by State 
Office for 
Radiological 
and Nuclear 
Safety and 
adopted by the 
Government of 
Croatia. 
Published in 
Official Gazette 
125/14. 

First systemic approach to the nuclear and 
RAW management in Croatia addressing 
the intermediate and long-term storage of 
institutional and RAW from NEK, as well as 
dry storage for SNF from NEK and the 
disposal for institutional RAW, disused 
sources and the RAW from NEK. The 
document defines roles and responsibilities 
of the institutions for specific tasks in 
implementation of the strategy and lists 
laws that are to be abided in the process. It 
calls on all stakeholders to ensure 
participation of public by engaging the 
experts in communication with the 
communities. It stipulates that the 
Radioactive Waste Management Centre 
(RWMC) will include all the facilities for 
processing, conditioning, manipulation, 
long-term storage and disposal of 
radioactive waste and of the disused 
sources originating in Croatia, as well as of 
the SNF and RAW from NEK. 

2 
Strategic Study 
for National 
Program of 
implementation 
of Radioactive 
Waste, Disused 
Sources and 
Spent Nuclear 
Fuel Disposal 
Strategy 

 
Jelav
ić 
2016 

Ordered by the 
Fund for 
financing the 
decommissioni
ng of the Krško 
NPP, Zagreb  

Central document for the environmental 
impact – in fact it is carried out to identify 
the important impacts of the RAW storage 
on micro-locations on Trgovska gora (three 
considered at the time)  

3 
 

National 
program for 
implementation 
of Disposal 
strategy under 
the Council 
Directive 
2011/70/Eurato
m 

 
 
 

GoC 
2018
a 

 
 
 

Government of 
Croatia 

The document affirms selection of 
Čerekezovac as the site for Radioactive 
Waste Management Centre (RWMC). It is 
further to be used as a Central National 
Storage Faciltiy (CNFS)  and as a locatio of 
long-term storage of LILW from NEK. The 
Programme also establishes that the SNF 
and HLW will be managed as a  common 
solution of both countries on a site decided 
in the future. 

4 
Third Revision 
of the 
Decommissioni
ng Program and 
the Krško NPP 
RW and SNF 
Disposal 
Program 

 
NEK 
Fund 
and 
ARA
O 
2019 

 
 

ARAO - Agency 
for Radwaste 
Management, 
Ljubljana, Fund 
for financing 
the 
decommissioni
ng of the Krško 
NPP, Zagreb 

 
 

Parties agreeing to have dry storage facility 
at the NEK in 2023 as a temporary solution, 
but both countries will be considered for 
the permanent solution. 
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And so, while awaiting decision on the future of the Croatian half of the SNF from 

NEK, the institutional and little and intermediate radioactive waste from NEK will be stored 

in Čerkezovac, where the national Radioactive Waste Management Centre (further: RWMC) 

is also going to to have its address.  

3.2.1 Criteria for site selection 

More sites were considered prior to deciding Čerkezovac as a site for Croatian 

radioactive waste management and how the selection is carried out is not easy to understand 

as the chronological review of studies and decisions is not clear. However, the approaches, 

parameters and criteria are well described by Schaller (Schaller 1996). Based on his evidence 

from 24 years ago, site selection in Croatia consisted of two stages – the site survey stage 

and the site evaluation stage. The first stage, i.e. site survey, was being carried out in 1996 

and included the definition of site selection methodology and criteria and achieving political 

and public acceptance. In line with it and as shown in Figure 9, by comparative and 

exclusionary criteria the potential areas (larger areas from 100 – 600 𝑘𝑚 ) are selected, and 

then these are subjected to more rigorous criteria to identify a number of potential sites 

(smaller areas from 5 – 30 𝑘𝑚 ; finally, among the potential sites, the selection is narrowed 

to the preferred sites, i.e. small areas acceptable for storing the material (Schaller 1996). In 

the second stage, a detailed site investigation is carried out in these preferrable sites and it is 

concluded with the identification of the final site. In the Spatial Planning Programme of the 

Republic of Croatia (Croatian Parliament 1999), based on such preliminary investigation, 

Trgovska Gora is cited as a site for storage of Croatia’s LIL RAW (art.3-51). A special team 

of experts from different disciplines are engaged in order to carry out the comparison of 

potential sites in line with the criteria that is published in the national Conclusion on criteria 

for selection of locations for thermal and nuclear plants, published in the Official Gazette in 

1992 (further: Conclusion on criteria, GoC 1992). The criteria are to lead to the identification 

of the desirable conditions and if such is not achieved, the criteria should allow to establish 

a degree of acceptability or a degree of closeness to desirable condition, as in Figure 8 below. 
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In such framework, Schaller 

(1996, p.66) explains that four 

groups of criteria are formed: 

A. Engineering aspects – 

examining if the engineering 

criteria from the 

abovementioned Conclusion on 

criteria related to radioactive 

waste disposal are met. Simple 

and economically acceptable 

solutions are preferred. The 

safety of the facility can be 

impacted, but it should be 

overcome by engineering 

interventions (Schaller 1996). 

B. Safety aspects – in 

construction and operation that 

should be reflected through 

licencing procedures for the 

facility and here, more 

preference is given to the facilities where their “safety is derived from natural 

characteristics of site, requiring minimum of engineering intervention” (Schaller 

1996). 

C. Environmental impact and acceptability in the area – meaning the environmental 

impact of the facility in its regular operation but also in case of possible accidents. 

Based on this set of criteria, preference is given to the sites which allow less impact 

on the environment, existing and planned land use which all also determine the 

acceptability by the local community. 

D. Acceptability in the broader area – examining the possible impact of the RAW facility 

in the broader area. Includes analysis of present and planned land use, social 

acceptance, and changes in the value change of the area. “Preference is given to 

present and planned land use types causing less conflict and therefore having a greater 

social acceptability…” (Schaller 1996, p.66.).  

 

PROMETHEE Method, or Preference Ranking Organisation Method for Enrichment 

Figure  Site selection procedure in site survey stage. Source: 
Figure 8 Criteria that led the site selection process. 

Source: Schaller, 1996. 
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Evaluations, has been applied to inform decision making in site selection. This method is 

based on the application of multiple criteria, expressing their interrelations – each criterion 

is given a weight. Weight is set based on the rating from experts, that in Croatia was 

organized as a coordinating group and they produced the list with weighing factors. Based 

on it, the coordination group decided that the Environmental Impact and Acceptability in the 

Area (group C above) is the most important criterion, followed by the criterion od Safety 

(group B above), then Acceptability in the broader area, and finally, the Engineering aspects 

(Schaller 1996). Table 10 below lists characteristics considered through the above-

mentioned four groups of criteria and their interrelations. This finally resulted in several 

areas of Croatia being excluded already in the survey phase, due to factors such as:  

1. Flooding – areas prone to flooding are excluded and that is regardless of if they are 

protected or not. Based on the EU Directive 2007/60/EC (EU 2007), areas where there 

was a probability of flooding in the next 1000 years were to be excluded.  

2. Seismotectonics – areas with potential of IX° MMI Scale (or 7 Richter) are excluded. 

This means that the preference is given to the site will lesser maximum expected 

earthquake intensity. 

3. Neotectonics - areas with known active faults are excluded. 

4. Lithology and geomorphology – areas with increased erosion rate and landslides are 

excluded.  

5. Hydrogeology - areas with protected sources of drinking water are protected and 

therefore should be excluded. The selected location should not be close to any 

significant water types in order to avoid risks of contamination (Perković et al. 2020) 

6. Demography - if the density of population is 78.1/𝑘𝑚  in a radius of 20 km around 

the facility, the site is excluded (Perković et al. 2020). 

7. Present and planned land use / special purposes – areas designated for special 

purposes and their protected zones are excluded. 

8. Mining zones – exploration of ores and minerals, gas and coal are excluded. 

9. Protection of natural heritage  

10. Protection of cultural heritage – zones protected as areas of cultural good and listed 

as such in the World Cultural and National Heritage List. 

In addition to the exclusionary criteria, site selection criteria also involved ten weighted 

comparative criteria classified in the six groups presented in Table 10 below. 
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Table 10 List of comparative criteria and their weighing factors.  
Source: Schaller, 1996. 

 
 

Applying the exclusionary criteria, seven potential regions meeting the criteria were selected 

and then screened by the comparative criteria: 34 potential sites were identified (Matanic and 

Lebegner 2015). With further analysis and surveys, the list of 34 was brought down to eight 

potential sites for the LILRAW storage (Schaller 1996): (1) Petrova gora, (2) Trgovska gora, 

(3) Zrinska gora, (4) Bilogora, (5) Moslavčka gora, (6) Papuk-Krndija-Psunj, (7) Požeska 

gora and (8) Dilj. By different criteria the selection process came down first to four (Trgovska, 

Moslavačka, Psunj and Papuk; see Figure 14  below) and then to two options, Moslavačka 

gora and Trgovska gora. Table 11 below shows the data collected in surveying the locations:  
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Table 11 Data collected on 2 remaining options from applicaiton of exclusionary and comparative 
criteria. Source: Matanic and Lebegner 2015. 

 
 

However, in 2011 the Government of Croatia brought a Regulation on the Declaration 

of the Regional Park Moslavačka gora, effectively protecting its environment from any 

activity that might threaten its “essential characteristics and role” (GoC 2011) by application 

of the exclusion criteria number 7 listed above, and leaving Trgovska gora as the only option 

for LILRAW storage.  

3.3. The Critique: Environment 

There are two inter-related and equally important perspectives, both opposing the use 

of Čerkezovac on Trgovska gora for storage of Croatian LILRAW. The first is the process of 

selection, which is in more detail elaborated in the next chapter that examines the justice, and 

it looks into the process of selection that led to the decision to store the LILRAW in 

Čerkezovac. For example, some authors find the method applied (PRMETHEE) outdated (see 

Perkovic et al., 2020; while not opposing the final selection, recommend further research) 
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and others question the lengthy process and political and social influences that have taken 

place in the meantime. Across the river Una, in Bosnia, the fairness of the process is 

questioned as well as all the suitability of the selected location and its natural characteristics, 

human and non-human environment. Thus Delic et al., (2016) claim that even with the 

preliminary analysis of the location Trgovska gora should exclude it from consideration for 

the LILRAW storage, as the risks are too high, especially by the following exclusionary 

criteria: 

 

 Flooding (exclusionary criteria 1): more than half of the zone has very high or 

high flood risk. 

 Neotectonics (exclusionary criteria number 3) - areas with known active faults 

are excluded. However, the active fault is in 1 km radius from the location. 

 Lithology and geomorphology: The location has high risk of erosion and 

instability of soil (exclusionary criteria number 4). The location is on the three 

kilometers wide belt that has a relatively high risk of landslide formation, save 

the top of the plateau under the assumption that it is made of the shale deposits 

(Tanja Malis, Milling, and Jaguljnjak-Lazarević 2018). 

 Hydrology (criteria 5): there are ground and surface water flows in the area 

and, the selected location is positioned above the drinking water aquifer. 

 Demography (criteria 6): less than two kilometers away there is a municipality 

of Novi Grad with a population density of 88 persons/km² (in total 41 665 

people). The criteria used in site selection dictate to exclude any site with more 

than 78.1 persons/km² in 20 km radius. 

 Eliminating criteria 9, or the protection of natural heritage – there are nature 

parks organised in the vicinity of the location from both sides of the river, all 

focusing on the protection of Una and its tributaries (Delic, Dizdarević, et al. 

2016). 

 

In fact, Delic et al. (2016) go further and claim that if Maslovačka gora was not put 

out of the competition by the GoC designation, it would, by all the mentioned criteria prove 

to be a better location than Trgovska gora, and considering the weighted, comparative 

criteria, also appear to be the optimal solution, as can be seen in Figure 9 below: 
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Figure 9 Sustainability of location for LIL RAW storage, comparative analysis by Delić and his 
colleagues (Delić et al. 2016) based on the weighting system defined by Schaller (1996). 

A draft document (that is published as a draft) with the title that can be translated to 

English (from Bosnian) as Objections on the Radioactive Waste, Disused Sources and Spent 

Nuclear Fuel Disposal Strategy, created in anticipation of public consultations by the cross-

border, Regional Forum for Environmental Security (Delic, Karadžin, et al. 2016) add to all 

the critique the lack of community engagement in creating this strategic document; complete 

disregard of impact on the protected areas and protection of biodiversity; the study 

disregarded the threats from forest fires at the location as well as the fact that the micro-

location is not cleared from the land-mines and unexploded ordinance from the last war. 

3.3.1. Earthquakes 

The Croatian Strategic Study (Jelavić 2016) states that the area of Trgovska gora is 

not in any danger from earthquakes as the nearest epicentres of the recent earthquakes had 

intensity of up to VII° MCS, and the history of last 10 000 years show that the intensity was 

never higher for the location of Čerkezovac than VIII° MCS (p.102). But Delić (2019) notes 

that just 70 km away, across the border/Una river, as recent as in 1969 the city of Banja Luka 

experienced a 6 Richter or 8 MMI/EMS.9 

Unfortunately, the tremors did not stop there. The European Mediterranean 

Seismological Centre (EMS), an organization charged by the Council of Europe to provide 

seismic warnings based on the recommendation from the European Seismic Commission, in 

a period from 1 November 2020 to 15 January 2021 recorded 13 earthquakes in Croatia of 

M4 or higher. On 28 December 2021 M5 by Richter scale hit the town of Petrinja, followed 

by other quakes of M4 and stronger. They were fore-quakes to the strongest that one that hit 

 
9 EMS and MCS are very similar and measure  the effect of the earthquake.  
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Petrinja on 29 December 2020, with M6.2 Richter. The impact is equal to VIII – IX° of EMS 

(Department of Geophysics 2020), which is roughly the same and even slightly greater than 

IX° by MMI scale (Musson and Cecić 2012). The scales themselves, MMI and EMS, are 

intensity scales – they are macro-seismic scales and important because they allow 

measurement without any other equipment but thru observation. Throughout history, both 

intensity scales developed 12 degrees, from not felt intensity (I°) to completely devastating 

in EMS / damage total in MMI scale (XII°). On the other hand, the Richer measures 

magnitude of the earthquake – with the use of seismography measuring precisely the tremor 

in the ground. Thus, the magnitude of the earthquake is reported to be 6.2 Richter, while the 

classification by intensity is not as precise but rather determined by the impact on people and 

infrastructure. This earthquake, unfortunately, was fatal for seven people including one child; 

injured many by collapse of infrastructure and national news media reported that 3 433 

persons are displaced as a consequence (Vecernji 2021). Petrinja is about 40 km airline away 

from Čerkezovac, and about 83 km of air line from Petrinja – epicentre of the M6.2 

earthquake, in Krško a nuclear powerplant was shut down as a response and precaution 

(IAEA 2020). The earthquake has been felt in neighbouring countries as well as the numerous 

earthquakes of M3< that keep being registered ever since.  

i. The Fund’s response 

In January 2021 the Fund for financing the disposal of radioactive waste from the 

Krsko Nuclear Power Plant announced in the press that the earthquake made no damages on 

structures in Čerkezovac and that  

 

“The storage facilities for radioactive waste will be built according to 

EUROCODES 7 and 8 with an increased factor of safety so that they can 

withstand earthquakes with greater magnitudes than expected and so that 

structures at the center can be safe during earthquakes with great destructive 

force.” (TCN 2021).  

 

Eurocodes are the EU tool for stabilizing and syncing the levels of safety in its internal 

construction market and engineering services. Their full name is EN Eurocodes and, while a 

law and mandatory for EU Member states, they are a live document and expect evolve as the 

science and practice discover new solutions. They serve as reference documents for EU and 

European Free Trade Association (EFTA) members and cover various subjects related to 
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construction. In total they are 10 (marked EN 1990 to EN 1999) and Eurocode 7 or EN 1997 

focuses on geotechnical design, while EN 1998 on design of structures for earthquake 

resistance (EC 2021a). While it gives confidence that these documents are prepared by experts 

in the field and present different, best practices of EU member states, EU 1997 does not address 

the special requirements of seismic design (EC 2021b), the EU 1998 in Chapter 1, para.1. 

article (2)P states:  

“Special structures, such as nuclear power plants, offshore structures 

and large dams, are beyond the scope of EN 1998.” (EN 1998). 

 

It is easy to argue that the facilities intended for storing radioactive waste, as IAEA 

(2003) notes that traditionally the standards for their construction are either exclusively 

addressed with national laws or are subject of those standards set for the nuclear power plants, 

while in fact needing special attention and standards relevant to different storage challenges 

and methods. In fact, it may be applicable to look into the IAEA Technical report 412, the 

Scientific and Technical Basis for the Near Surface Disposal of Low and Intermediate Level 

Waste (IAEA 2002b). The report gathers the knowledge and experience of the member states 

with nuclear programmes and is targeting scientists and engineers that are involved in the 

RAW management, but also aims for “building confidence in repository safety” (IAEA 2002b, 

p.3).  

3.3.2 Transportation/Shipment of LILRAW 

Transportation of the RAW was one of the comparative criteria for selection of 

location. Having selected Čerkezovac, the Strategic study indicates that the impact of the 

transportation (p.207) will be positive, as it will encourage the road construction and hence, 

improve infrastructure by employing local contractors and business owners. The transportation 

of LILRAW will be carried out in the period from 2023 until 2060, and the Strategic study 

admits that it may have short-term impact on the road traffic which should be mitigated by 

planning (Jelavić 2016). Owners of NEK are excluded from Directive establishing a 

Community framework for the responsible and safe management of spent fuel and radioactive 

waste (Council of the European Union 2011) – by the Directive itself. This effectively allows 

Croatia to transport the LILRAW from the country where the waste was generated (Slovenia), 

with respect to the Treaty between the Government of the Republic of Slovenia and the 

government of the Republic of Croatia on the regulation of the status and other legal relations 

regarding investment, exploitation and decommissioning of the Krško nuclear powerplant 
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(further: The NEK Treaty; UN 2012). The NEK Treaty however does not address the 

procedures and the modality of the transboundary shipment. Lack of clarity on the procedures, 

standards of safety that will be implemented in shipment may easily be a cause for concern 

given that the IAEA (2018) gives detailed technical guidance and regulations for the safety of 

transport of the radioactive material, the tests for safety and limitations. 

 

3.3.2. The Economy 

While a comprehensive analysis of the impact of the LIL RAW storage on Trgovska 

gora will have on the local or wider economy is not carried out, many opponents cite it as a 

grave concern (Delic, Karadžin, et al. 2016). The region’s development heavily relies on 

agriculture, tourism, forestry and honey production – all feared to be negatively impacted by 

the LIL RAW storage: the economic conditions will shift on a local and even regional level. 

In fact, the experience shows that the development of the facility generally temporarily makes 

a positive impact, as it is accompanied by increased employment in construction, purchase of 

materials and goods from local community etc. However, these jobs are definite and some will 

end when the construction is finalized, ending the positive impact (IAEA 2002c). On the other 

hand, the storage itself will use land that might otherwise be used for other economic benefit 

of the community and affect local business in the above-mentioned sectors. The prospects of 

the nature parks organised around Una river would lose value for tourism and production of 

bio and healthy food, deter investments, and some fear it would drive another wave of 

emigration (Subašić 2020; Delic, Karadžin, et al. 2016). Other unions and trade associations 

are also voicing their concerns fearing stigma. For an example, the honeybee-keeper 

associations on both sides of the border are concerned that the trade-mark of the region, the 

forest honey, will become stigmatised if related to the LIL RAW storage facility. On Bosnian 

side of the border, it is often cited that the region lacks industrial development exactly because 

the intention of the population to protect the biodiversity and purity of natural resources in the 

first place (Ibrahimpašić 2016), a societal interest not accounted for by the PROMETHEE 

method in by Schaller (1996). In this survey, 54 participants from BH and Croatia were asked 



   37 
 

  

to evaluate how the economic and development of local communities would be impacted with 

this project – as Figure 10 to the right below show, only one person found that it will have a 

very positive impact (grade 5) while 67 – 82 percent believe the impact will be very negative 

(grade 1). 

3.3.3. Climate Change Projections for the Region 

Climate change is defined as “change of climate which is attributed directly or 

indirectly to human activity, that alters the composition of the global atmosphere and which is 

in addition to natural climate variably observed over comparable time periods.” (UN 1994). It 

is observed through effects on the environment: increase of 〖CO〗_2 levels in the atmosphere, 

melting of arctic ice, global warming, rise of the sea level, acidification of oceans and extreme 

events such as intense rainfall or droughts. Each of these are real threats as they can trigger 

disasters. Smith (2013), based on the data analysis from 1950 with projections to 2100, 

establishes that the heath waves area global threat that is very likely (confidence 90-100 

percent) to continue increasing; intense participation events/floods will likely (66 – 90 percent 

confidence) impact the mid-latitudes and Northern hemisphere land areas will likely (66-90 

percent) experience extreme extratropical storms. Incidents of floods are relatable to the 

changes in climate and increases in precipitation; in Europe increase of the precipitation is 

recorder to amount to 10 – 40 percent (Smith 2013). 

 

The countries of the former Yugoslavia or the Western Balkans are not excluded and in fact 

Figure 10 Perception of the communities about the potential impact 
of the project in Čerkezovac. Results of the survey. 
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have a high vulnerability index. The region is highly exposed to natural hazards such as floods 

and droughts, and the forest fires. One of the most recent examples of such disasters are the 

floods in the Sava river basin (that Una belongs to) in 2014 that further lead to landslides and 

mudflows, causing destruction of infrastructure and even fatalities. Croatia, BiH and Serbia 

were hit the heaviest as the rivers Sava, Sana, Vrbas, Una, Velika Morava and their tributaries 

flooded (EEA 2017). In fact, the region will experience the extremes with more intensity: 

heatwaves, increased frequency of flooding, increased spreading of forest fires, decreased river 

discharge. The increase of temperatures will by 2065 likely reach up to 3° with continuous rise 

of emissions, and the increase will continue through 2080 to 2100 even if the emissions 

stabilize during this century (Vuković and V. Mandić 2018). And as indicated at the beginning 

of this thesis, the use of nuclear sources of energy for electricity should generally help mitigate 

climate change impacts, as the process of energy production is far cleaner and produces less 

emissions. However, climate change is another factor that must be considered in efforts to 

ensure that the energy is green as the projections for the region indicate more floods, erosions 

and landslides, and so surely should be considered in the environmental statement of any 

nuclear installation, including storage of the LILRAW. 

 

Figure 11 Houses from Hrvatska Kostajnica damaged in floods in 2018. Source: Public domain. 

3.3.4. Who is doing what? 

The (Croatian) State Institute for Radiological and Nuclear Security oversees all the 

monitoring, inspection and permits related to management of the LIL RAW at Čerkezovac. 

The same Institute oversaw the Strategic study.  

NEK Fund is in charge of the management of the LIL RAW waste directly, and has 

commenced the activities in repurposing the existing facilities (military barracks) into the 
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storage (possibly a disposal) facility. For that, they will need to carry out studies and obtain 

the construction permits, which are issued by the same Institute that carried out the study. 

On top of that, some interviewees noted that the NEK Fund actually is also founded by the 

GoC, so it appears that the GoC is on the both sides of the permit – requesting and issuing 

them. This gives little confidence to the representatives of the communities in the 

objectivity as it indicates lack of transparency. Given the social context and history of the 

region, in Croatia, like in all neighbouring countries, the general trust in the politicians or 

political/governmental institutions is already very low and some activists believe that 

unless they are innovative and ensure maximum transparency and overseeing of the whole 

process by the local community, this project will never be accepted locally (Šoštarić 2018). 

In the survey carried out for this research members of communities on the both sides of the 

river were asked if they would accept the facility in their vicinity. The rejection was quite 

obvious (see Figure 12 below) with some leaving comments (unofficial translation):  

 

 “Unfortunately, this is never a matter of choice” 

 “For those living within 100 km radius from Trgovska gora, this is not a matter of 

choice.” 

 “I would not like to see my children growing up with it nearby.” 

 

 

Figure 12 Results from the survey carried out for this thesis. 

3.3.5. Social context and history 

The Republic of Croatia is a Balkan country, with about 1000 kilometres of Adriatic 

Would you ever accept to live next to the nuclear waste 
storage facility?

Yes No
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coast line filled with numerous islands in the west of the country, and bordering with Hungary, 

Slovenia, Serbia and Bosnia in the north and east (Bartlett 2006). Before the First World War, 

together with most of its neighbours, it was part of the Austro-Hungarian Empire that gave her 

its European identity but then joined southern Slavic neighbours in what became Yugoslavia 

(Croatian/Serbian/Bosnian for word south is Jug/Yug, hence Yugoslavia = Southern Slavic 

county) that gave it also a Slavic identity (Bartlett 2006). The territory of Yugoslavia, by the 

time of its dissolution in 1991, included the federal units or republics: Slovenia, Croatia, 

Serbia, Bosnia and Hercegovina, Montenegro, Macedonia (today’s Northern Macedonia).  

In 1991 Slovenia and Croatia declared their independence from Yugoslavia and with it 

started the disintegration of the Yugoslav Federation. The next year, Croatian southern 

neighbor Bosnia and Herzegovina also declared the independence and entered a bloody war 

that lasted through 1995. However, the unity that preceded this integration created a very 

diverse demographic picture of each federal unit, that only intensified complexities and added 

another layer to the wars. While some have been accused to aim for it, none of the countries 

was truly ethnically homogeneous, and so, Serbs lived in all countries, as well as Croats, 

Bosnians etc. In Figure 13 below is a map of former Yugoslavia from 1991 and of its 

successors as in 2006. The red circle marks the location of Trgovska Gora, the one intended 

for nuclear waste storage/disposal by modern Croatia. 

 

 

Figure 13 Map of former Yugoslavia and its republics. Source: BBC, 2006. Kosovo is no longer 
administered by UN. 

The war made most of the Serbs that lived in Croatia to seek refuge in Serbia and 

parts of Bosnia that later came officially under the control of Bosnian Serbs. This population 

slowly returned to the same region after the war, but in significantly smaller numbers, as 
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shown in Table 12 below. Given the obvious change, some human rights monitors even state 

that the return is slow as the discrimination and anti-minority sentiment is fuelled by the 

public officials and media (Amnesty, 2017).  Figures 14 and 15  show the counties of Croatia 

and demographic changes before and after the 1990s war. 

 

Table 12 Number of Serbs living in Croatia 1991 - 2011 as recorded by official census. Source: CBS 
2013. 

 
 

 

Figure 14 Counties of Croatia. Čerkezovac is in County III, marked with red circle. SourceL MIKL, 
2020. 

 

In 2011, in the Sisak-Moslavina County, the county in focus of this thesis, there were 

21 002 Serbs, making 12.18 percent of all population of the county, and 11.3 percent of all 

Serb population in Croatia (CBS, 2013). 
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Figure 15 Serb population in Croatian counties 1991 - 2001. Source: Grbic and Pavkov, 2008. 
Čerkezovac marked with the red circle. 

Across the border in the south is the entity of Bosnia and Herzegovina, the Republic 

of Srpska, created after the war in Bosnia in Herzegovina. As the name indicates and as is 

presented in Figure 16 below, majority of the population living in that part of Bosnia and 

Herzegovina are Serbs as well. Thus, Trgovska Gora and its surrounding are inhabited – 

mainly by the Serb minority in in Croatia. This is the same minority that Croatia was in war 

with (just as it was with Bosnia and Herzegovina) in the early 1990s, and human rights 

agencies record inter-ethnic tensions even today on all sides. This, on a political level, leaves 

minorities with a weak representation at the legislative level.10  

 

 
10 The Croatian Law on Election of Representatives to the Croatian Parliament (Croatian Official Gazette 
no.116/99. 109/00 and 53/03), art. 16 stipulates that Croat Serb minority can have three representatives in the 
Parliament, while other minorities can have one representative each (Hungarians have one, Italians have one 
etc). Croatian Parliament can have between 100 and 160 members. The clarified text available on the website of 
the Croatian Official Gazette (Croatian Parliament 2003). 
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Figure 16 Proportion of Serb population in towns and municipalities accross the border, in BiH. 
Source: BHAS, 2013. Čerkezovac is marked with red circle. 

 

3.4. Conclusion  

Perkovic et al. (2020) concluded that the screening of Trgovska gora via modern 

technology (GIS, not PROMETHEE) the location is confirmed as a suitable place, but 

recognise that the site-specific research on the location has not yet been performed. The authors 

recommend further research even adjusting the surveying or selection criteria applied with 

PROMETHEE, updating it with other criteria, such as ease and safety of transport, 

accessibility and routes for the first responders in case of accident, political and social impact, 

development of infrastructure and the infrastructure of the potential fire. To this, a 

comprehensive study of economic impact should be added, as well as changes of the 

environment and impact of climate change.  

The political move to protect Moslavačka gora in order to remove it as an option (by 

declaring it a regional nature park), raises concern that science will have little to work with, as 

the same standard did not remove Trgovska gora from consideration. For example, at least 20 

km² of Trgovska gora (around Čerkezovac) are protected by eco-network Natura 2000 (Delic 
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2019). Contrary to the decision about Moslavačka gora, in 2015 then Ministry of 

Environmental and Nature Protection decided that the Disposal strategy is acceptable given 

that the facility itself would be in the lines of the ecological network, and thus would not have 

a negative impact on it (MENP 2015). Further, some authors see the fact that Čerkezovac is 

319,4 meters above sea level is a good sign that the location cannot be flooded, and therefore 

„meets the hydrological aspects of flood safety“and has less risk from erosion (Mališ et al. 

2018). But critics point out that the surface water flows downstream from Čerkezovac, with 

the gradient of soil, toward the protected areas (Delic 2019). Further, the analysis by the 

Strategic study examines the impact on all protected areas – natural or cultural – that are in the 

vicinity of Trgovska gora, but fails to address the vicinity and impact on the Una river, and its 

banks protected by the Natura 2000 (Jelavić 2016). 

 Recent earthquakes including the one in Banja Luka in 1969, bring further concerns 

about the selection and one might argue, would exclude what previous studies have made the 

best option – Moslavačka gora, as it too, is in the vicinity (about 40 km) of the Petrinja and 

region hit with earthquakes at the end of 2020 and early 2021. While the Trgovačka gora is 

not an epicentre itself, IAEA indicates that zones having a radius of 100 kilometers from the 

site need to be considered, and if more precise data is lacking, the consideration should extend 

to 200-kilometer radius (IAEA 2003, p. 29).   And while the Eurocodes called upon in 

implementation of strategy have their value in dealing with external hazardous threats such as 

earthquake, it would be worth hearing from the engineers and specialists in nuclear waste 

management how they Eurocodes relate to the IAEA Safety Standards for Construction of 

Nuclear Installations and those related to Disposal of Radioactive waste (SSG-38 and SSR-5), 

and how they are best applied in this specific case. And finally, given climate change, other 

disaster risks, response and reduction measures should be considered in the environmental 

statement.  

Still, except of the Strategic study of the National Program for implementation of the 

Disposal Strategy (Jelavić 2016) that practically examines which of three initially considered 

locations offers better storage conditions, there is no other environmental statement. While the 

GoC has announced in the meantime that location of Čerkezovac is the one to hold the LIL 

RAW of Croatia, and other measurements and assessments will be carried out on Trgovska 

gora (AJ Balkans 2020), but no mention of comprehensive EIA and such at least is not publicly 

available. The Strategic study at the same time is confusing: should it be considered as EIA 

for this project? If so, it seems unfinished as it does not address aspects mentioned in this 

chapter, and hence it does not align with the guiding principles of the European Commission 

(EC 2019) – including participation, certainty, transparency and even credibility. They are 
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crucial for engagement and consultations with the affected communities, who are increasingly 

seeking protection of biodiversity, from food insecurity (caused by damage of crops), fear 

aesthetic degradation, soil contamination and, surface and groundwater pollution, all in 

addition to fears for their health and socio-economic impacts. 
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4 The Environmental Justice 

After looking at the presentation of the matter by the institutions and authorities that 

hold the mandate to manage the Croatian RAW, the selection criteria set and procedures 

implemented up to date; as well as considering the social, economic, and historic context of 

this case, the question of environmental justice becomes a natural discussion point. It is the 

part of the claim of this thesis that the case of LILRAW storage at Čerkezovac is a question of 

environmental justice and failing to recognise it as such risks sustainability: being part of the 

EU, and with the backing of the EU, Croatia is in the position of power and controls 

information, participation and decision making processes, with little chance left for other 

groups to make meaningful change or contribution to the process. Serbs are a minority in 

Croatia, and the majority on the both sides of the river at the location (see Figures 15 and 16).  

Placing the waste at the presented location is as furthest as one can get (legally), to get it out 

of their backyard – if anyone’s health, environment, economy will be affected, it is Serbs in 

Croatia and a whole northern region of BiH. Thus, environmental justice should be met by 

involving these groups in the overall process, to the extent possible and, making effort in 

protecting their interests. 

Environmental justice has its origin in the United States of America (USA) and battles 

of African American communities for a healthy or healthier environment in 1970s and 1980s, 

when it was considered under the phrase “environmental racism” (Pedersen 2010). It is a wide 

concept, in Europe generally and loosely defined as fair distribution of environmental burdens 

and benefits (Meynen n.d.), while in the USA the definition includes the requirement for “fair 

treatment” and “meaningful involvement” of all, regardless of their background and status, in 

development, implementation and enforcement of relevant laws, policies and regulations (OP 

US EPA 2014). Environmental justice includes securing the opportunity for all groups, 

including the disadvantaged ones, to take part in decision-making related to the environment, 

and seek protection of their concerns. The main driver of environmental justice is community, 

and community participation one of its foundations, and some authors recognise that as such, 

environmental justice can prevent social unrest (Bekhoven 2016). The latter is the second part 

of the claim of this thesis, as anything that risks or ignores the warnings of social unrest, is too 

fragile for the concept of sustainability. In the case of Čerkezovac, the community engagement 

meant obligation to carry out consultations with the local population where the LIL RAW will 

be stored with local communities across the border (on the other side of the river Una) and 
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information sharing and transparency toward relevant Bosnian institutions. This would be in 

compliance with the Espoo Conventon on Environmental Impact Assessment in a 

Transboundary Context (further: Espoo Convention; UNECE 1991) and the Convention on 

Access To Information, Public Participation In Decision-Making And Access To Justice In 

Environmental Matters (further: Aarhus Convention; UNECE 1999). 

Given that the body and definitions of environmental justice vary from region to region, 

perhaps it is easier to understand it through principles, that are globally related to the concept: 

precautionary principle; principle of prevention; polluter pays; sustainable development 

(Pedersen 2010); but also, participation, responsibility toward future generations 

(intergenerational justice) and toward nature and non-human life, or ecological justice (Reese 

and Jacob 2015).  

4.1. Participation 

As indicated, when it comes to participation the case of Čerkezovac dictates the need 

to engage the communities from both Croatia and from Bosnia, or implementation of both 

Aarhus and of Espoo conventions. To clarify, participation itself needs to be realised in a way 

that is meaningful, and that pre-requisite is reflected, especially in Aarhus. In order to claim 

implementation of participation, one needs to enable access to environmental information, 

participation in decision making and effective access to judicial and administrative proceeding 

on the subject (The Rio Declaration on Development 1992). These three elements (access, 

participation, judicial proceedings) are mutually connected as decision-making must be based 

on facts (information sharing) and the compensation in legal proceedings cannot be fair if the 

facts are not known (Bekhoven 2016). Thus, each element of this principle, if the purpose is 

to prevent unrest and ensure sustainability, needs to be carefully carried out, in an organised 

way and clear instructions about remedies available, or mitigation planned. This is actually 

very much the focus of Aarhus, that Croatia is member to since 2007. In order to make the 

information relevant it must include policies and plans, environmental impacts, costs and 

expenses of environmental protection and, benefits from environmental protection (Ane 2012). 

There is much on this point that can be improved as the information that persons interviewed 

in this research seem to be not agreeing with what the official documentation of the GoC says. 

For example, most of the interviewees believe that the location Čerkezovac will be used for 

permanent storage – disposal of the waste, and this is because even the GoC uses both terms 

(storage would hold the material up to 60 years, while disposal up to 300) in its Strategic study. 

Further, the GoC, while identifying Čerkezovac as a preferable site, finds that beyond the 
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Decision on acceptability (MENP 2015), there is no need for the main evaluation of 

acceptability (GoC 2018b) but recommend measures of monitoring the state of the 

environment in Dvor municipality. The activists interviewed in this research process got hold 

of the Procurement plan of the NEK Fund that indicates that the location will only now be 

investigated, as the environmental impacts assessed – after the decision is already made (see 

Figure 17).  

Further, the information that 

actually can enable participation 

should be designed in a way that 

does not confuse or mislead the 

stakeholders and should allow 

comparability (Ane 2012). The full 

name of the Strategic study holds in 

its name term „Spent Nuclear Fuel” 

while referring to Čerkezovac as a 

storage/disposal for LIL RAW and 

recommending that the research is carried out for the SNL disposal on the territory of Croatia. 

Only one interviewee was pointing out that the location will hold LIL RAW, but nevertheless 

saw it as dangerous as the spent nuclear fuel as it will involve the medical waste and pollute 

environment. Not one interviewee knew, or document informed, what would be an acceptable 

level of radiation in relevance to the human and non-human environment on Trgovska gora. 

This, therefore, means that having a vague picture that it is dangerous, the communities do not 

know for how long it is intended to be kept among them, and how long it actually is dangerous. 

This is contrary to the requirement that the information is comprehensive, concise and clear 

(Ane 2012), as even if given an opportunity to impact the decision, the community simply does 

not have a full understanding how dangerous it can be, or what is the efficacy and effectiveness 

of mitigation measures. Seemingly in effort to address that, NEK Fund has hired a PR agency 

in order to „…raise awareness of the local and general public about the subject of RAW 

management, informing about exper aspects of the project, care for human health and for 

evironmental purity, developmental possibilities for the local community, obligations of the 

Republic of Croatia and other.” (unofficial translation; Bohutinski 2020). But informing and 

awareness is not same as consultation and all the interviewees agree, the awareness activities 

will not provide meaningful impact – the opportunity to change the decision. This is supported 

also with the survey results, when asked if they follow the information about Trgovska gora 

and LILRAW storage project, half of the respondents said that they do not, and all participants 

Figure 17 Results from the survey carried out for this thesis. 
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c as in Figure 18 below, do not feel confident about the information shared – not even one said 

that the information is well explained or shared in a right way:  

 
In its Report (GoC 

2018b), the GoC 

states that the public 

was invited to take 

part in consultations 

about the content of 

the Strategic study, 

which was held in 

Zagreb in 2015, 

followed by 

„informal discussion 

about the content of 

the Strategic study in Dvor“(unofficial translation; GoC 2018b). The local communities claim 

they have responded and, together with the Mayor of the Dvor municipality (Hina 2020), reject 

the plan, lacking conviction that any of the concerns above would be appropriately addressed.  

 
 

4.2. Precautionary principle and principle of prevention 

In the EU, this principle is stipulated in the Treaty on the Functioning of the European 

Union (EU 2016), Article 191. It is central for the environmental policy of the EU, dictating 

that it must be set toward achieving protection and improving quality of the environment, 

protecting human health, promoting prudent and rational utilisation of natural resources and 

measures combating climate change and environmental problems. The requirement for 

prudence in utilisation of the natural resources also appears as Principle 15 of the UN’s 1992 

The Rio Declaration on Development, aiming to prevent harm for human health and 

environment. The essence of the principle is the harm, or examination if the risks is present, 

its assessment and management (Pedersen 2010). The EU for the risk assessment requires that 

the precautionary principle is informed to the fullest possible scientific evaluation, determining 

the degree of scientific uncertainty, risk evaluation (including consequences of inaction) and 

enabling participation once the evaluation/assessment is available (EU 2000). This should, in 

case of Croatia mean full EIA of the project and storage of the LIL RAW at Čerkezovac – 

Figure  Research survey results, Question 10. Total 

Figure 18 Results of a survey carried out for this thesis. 
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considering all the possible impacts and risks for current and future generations and the non-

human environment. The Strategic study, a massive document reviewing environmental 

characteristics of the location and potential, the general impact on the environment - still gives 

limited understanding of the risks and their consequences. For example, when addressing 

climate change the Strategic study concludes that the assessment previously carried out 

concludes that Čerkezovac is in zone of very high risk from flooding, while the flood risk maps 

(paraphrasing; unofficial translation) do not define flooding probability for Čerkezovac 

(p.162). This makes the authors of the study conclude that (unofficial translation): “… 

incidence of floods is not to be expected on Čerkezovac (storage location) because it is situated 

on the 319,4 meters above the sea level.” (p.165). The analysis of the climate change risks 

stops here and is overall confusing, while it is not clear whether there will be more studies, and 

if so, how much impact will they have on the decision. Similarly, as pointed out by Mr. Toni 

Vidan from Croatian Association “Green Action”, the project itself is too risky for it to be 

imposed on any community and implementation needs to be based on acceptance from the 

community (Šoštarić 2018). At the same time, the communities affected seem not to lack trust 

in authorities to take necessary measures for personal and protection of the environment (see 

Figure 19). 

 

 

Figure 19 Results of a survey in local communities carried out for this thesis. 
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4.3. Sustainability principle 

There are many scientific and philosophical examinations of this principle, but the author 

of this thesis tends to agree with Bosselmann (2016), who compares the principle of 

sustainability to the idea of justice: it is simple as a need for a just and sustainable world most 

people feel, yet complex as it is difficult to give a universal definition of justice, without 

consideration of other principles. Bosselamnn sees this principle as a reflection of our desire 

to live in harmony but challenged with the modern age consumerisms and corporatism, the 

same way the preservation and exploitation are joined in need to ensure the continuance of the 

sources (p.12). In that sense, it might be truer to call it a concept, that is understood through 

its five domains: material, economic, domain of life, social domain and even something called 

spiritual domain that links traditional values and wisdom of different cultures in a balanced 

life of individuals and societies on the plant (Ben-Eli 2015). The domains also reflect principles 

of sustainability identified by Paul Weaver (2002), and are at the same time, core concepts of 

environmental and ecological justice:  

1. Environmental protection – material and economic domain as it aims to reduce 

stresses of economy and consumerisms on the natural resources. This is a subject 

of both ecological and environmental justice, which some find to be the two sides 

of the same coin (Baxter 2004). 

2. Equity within and between generations – which are also constructs of 

intergenerational justice; and they hold social, material, and spiritual domain. 

This is of course, also a postulate of environmental and ecological justice. 

3. Participation, democratisation, and transparency in decision making – addressed 

in the discussion above and give social and spiritual perspective. 

4. Respect for individual rights and rights of communities – also giving spiritual and 

social perspective of sustainability. 

5. Precaution – as addressed above as a separate principle but also a construct of 

sustainability, reflecting material, economic, and domain of life. 

6. Think global – act local principle, that can in essence show each of the domains.11  

 

When reflecting on the case study, the waste management involving LILRAW from 

NEK fails to meet the demand for sustainability as it even seemingly fails to meet any of the 

 
11 Weaver (2002) adds to this list the principle of keeping options open long enough to make informed 
judgement, but the author of this paper believes that the same is sufficiently described and implied in the 
precaution and participation principle.  
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listed principles. When it comes to environmental protection, the decision to store the 

LILRAW in Čerkezovac, as examined in the second chapter, left space for doubt. Risking 

environmental protection, the decision was brought in a manner that is neither transparent, or 

participatory, and it does not meet the intergenerational effect of justice as the plans are simply 

not clear. In fact, out of 51 participants of this research's survey, over 72 percent said they 

consider that the project is not sustainable; almost 80 percent of all respondents from BH 

believe that the reasons behind implementing this project in Čerkezovac are purely political - 

not one mentioned science, research, and scientific facts as reasons. In neighboring Croatia 

over 63 percent believe that the project is not sustainable and that the reasons behind the 

selection of Čerkezovac are purely political, one of them commenting that the engagement of 

expertise in the whole process is questionable. In fact, over 70 percent of respondents from 

Croatia say they do not understand why Trgovska gora was selected for the project. While 

there is space to investigate deeper into the reasons behind this, the fact is that most of the 

respondent out of 54 either did not hear enough about the case or did not hear enough to 

understand it (see Figure 20 below). Most importantly, 30 out of total number of participants 

in the survey (54) claim that the reasons for the selection of this site are purely political. 

 

 

Figure 20 Results of the survey carried out for this thesis. 

 
 
 

 

Figure  Research survey results, question 14. 
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5 Conclusion 

 

This thesis was set to examine the importance of environmental justice in energy 

projects that are generally introduced to the public by the formula:  

 

renewable = green = sustainable. 

 

That even may be true if we limit our examination to specific phases of the projects. 

Yet too often we talk about green energy forgetting processes that precede, such as mining, 

construction, transportation, or the management of waste. However, the latter, especially when 

nuclear waste is in question, does not depend on technology alone to ensure the continuity of 

sustainability – it equally depends on acceptance by the community. The three chapters of this 

thesis examined if the waste that is going to be stored in Čerkezovac is indeed nuclear waste, 

how it was decided to place it there and how compliant is this with the principles of 

sustainability. Lack of information sharing, transparency and community engagement seems 

to have resulted in a lack of trust of the community that the authorities care enough to protect 

anyone affected, as the permits to proceed with the strategy either lacked any serious scientific 

study, or if there was any – it was not properly communicated to the community. Affecting 

everyone, especially people in BiH and in Croatia, the concern of nuclear waste and radioactive 

waste storage and eventual disposal should be a transnational concern. Yet, most of the 

participants in the survey from Croatia said they are not familiar with the topic of nuclear waste 

management concerning Čerkezovac. Yet when asked if they would ever live close to such 

storage of radioactive and nuclear waste, all participants with only one exception, answered 

negatively and some even left comments highlighting that they would never do that to their 

children. People care, and understand it is a transgenerational question. They seem to only lack 

the opportunity to show it – all participants in the survey, or those interviewed in the process 

said they equally care about the greenness of energy source as much as they care about the 

price. And this is an important point. The NEK was built in times when some of the participants 

in this study were not even born, and even if there was any consultation carried out at that time, 

there is no record it included considerations about the management of waste. And if it was, it 

seems to be lost in the events of the Yugoslavia war. From the perspective of sustainability, 

NEK and the Fund clearly state their own social responsibilities but may not be abiding by any 
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of them as some of the regional social and natural dynamics. Ignoring the social dynamics of 

the region, often of ethnic identity origins, has – historically - resulted in political violence for 

the entire region. Using NEK as a proxy for the bad versus good stakeholder engagement 

planning, indicates that one group is being favored over another – with potential for 

unnecessarily increasing tensions across the region while disproportionately allocating 

pollution effects on a minority. 

Thus, even if  the process is scientifically firm, they lacked participation, transparency 

and engagement, again leading to lack of acceptability of the communities. What seems like a 

blatant claim that the region is safe for storing nuclear waste (LILRAW) after people living 

there survived the devastating earthquake in 2020 only increased rejection. At the very least, 

the people need to know that they are considered enough for a serious scientific study and 

evaluation when the high seismic activity is undeniable. So in essence, those affected and 

familiar with the topic are not concerned so much about what type of nuclear waste is being 

stored, but with why there despite all the risks for the human and non-human spheres. 

Therefore, what initially was supposed to be a sustainable energy project become a concern of 

environmental justice. Sustainability cannot be achieved at cost of any, above all 

environmental justice.  

Additionally, it is important to acknowledge that this study is not exhaustive and indicates 

the need for further studies and action, to start with: 

- An exhaustive, transparent environmental impact assessment should be carried out – 

by an independent agent and with full consideration of natural and community 

structures in the region, across the border. 

- The economic impact  of the storage at Čerkezovac should be especially studied. There 

are no quantified data about the potential economic impact in the region, agriculture, 

tourism and small businesses. This is extremely important to understand though, as it 

will help the community develop an informed decision. 

- The findings of these assessments should be communicated in an understandable and 

manner that engages communities, and opens the discussion and decision making by 

all affected. In that line it is important to interpret the strategy and all the related 

documents, enable consistency of terms and norms used throughout the process and 

ensure they are clearly communicated to the public.  

Omitting to engage the community and allowing them to have meaningful engagement in 

the management of waste that directly impacts their lives, risks any potential for maintaining 

the sustainability of the overall, decades long energy project. This would be in line with the 

requirements of environmental justice, and could lead the practice of the authorities across 
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region toward environmental protection and fair implementation of ESPOO and Aarhus 

Conventions. There is a potential and capacity in the local community that must not be 

sidelined in the process and they are able to hold the authorities accountable for safe 

implementation of this project. Therefore, respecting the tools of environmental justice should 

be seen as an opportunity for the sustainability of the project: ignoring them may bring to 

reality all the negative impacts as listed in Figure 21 below.    

 

 

Figure 21 Feared Impacts of the Project in Čerkezovac. Survey results. 

 If the project contintues in the same manner, it is the belief of the aurhot of this study 

that the project will encourage further emigration from the region as the very best case 

scenario, and the fears reflected in the Figure 21 would be indirectly realized, and directly 

contradicting the sustainability principle. Therefore, the lack of respect for environmental 

justice will  contaminate the sustainability and greenness of the sustainable energy project. 
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