
2012:06

Report number: 2012:06 ISSN: 2000-0456
Available at www.stralsakerhetsmyndigheten.se

Decommissioning Cost Assessment

Bea LaborAuthors:





Abstract
The future costs for dismantling, decommissioning and handling of as-
sociated radioactive waste of nuclear installations represents substantial 
liabilities. It is the generations that bene�ts from the use of nuclear 
installations that shall carry the �nancial burden. Nuclear waste pro-
grammes have occasionally encountered set-backs related to the trust 
from society. This has resulted in delayed, redirected or halted activities, 
which has the common denominator of costs increases.

In modern democratic countries, information sharing, knowledge 
transfer and open communication about costs for the management 
of radioactive waste are prerequisites for the task to develop modern 
methods for public participation and thus to develop well-founded and 
justi�ed con�dence for further development of nuclear energy. Nuclear 
and radiation safety Authorities have a clear role to provide unbiased 
information on any health, safety, �nancial and environmental related is-
sues. This task requires a good understanding of the values and opinion 
of the public, and especially those of the younger generation.

Background
It is perceived that prolonged decision making processes about policies 
on nuclear energy, as well as on the associated nuclear waste management, 
are in�uenced by the requirement of not to passing on any �nancial bur-
den to future generations. The ful�lment of this aim is a crucial task for 
the present generations. This mission includes not only the development 
of sustainable systems for safe keeping of �nancial assets in segregated 
funds, but also includes the task of developing modern dialogues with 
the general public. Hence, it is a crucial to build justi�ed mutual con�-
dence and trust for the actions needed in order to design, construct, and 
operate geological repositories for radiological waste from dismantling of 
nuclear power plants and other nuclear installations needed.

Objectives of the project
It is recognised that younger citizens constitute a stakeholder group 
that is often excluded in decision-making processes. It should be re-
membered that the existence of substantial gaps between the involve-
ment of older and younger stakeholders decision processes needs to be 
properly addressed. The reason for this is that imbalances might lead to 
inter-generational inequalities in allocation of opportunities which may 
limit the future wealth and consumption level of the next and coming 
generations.
In the current survey, authentic �eld data has been collected, analysed 
and compiled. This empirical data gives knowledge about the values and 
opinions of younger citizens that - properly used - can mitigate cost rai-
ser within the �eld of public participation and planning for dismantling 
of nuclear power plants and other nuclear installations.

SSM 2012:06



Results
The survey constitutes strati�ed samples from four locations in Poland 
and once area in Slovakia. A total of 1 445 students in the age group 14-19 
years of age have participated in the study. A database has been compiled. 
It contains valuable information about younger people’s values and opini-
ons regarding handling of nuclear waste and associated topics.

Conclusions
If the resources accumulated for Nuclear Waste management are to 
become used e�ciently, it is recommended that the views of younger 
stakeholders be included at early phases in planning for decommissio-
ning of nuclear installations.

Furthermore, it is prudent to use modern channels for communication 
in order to achieve participation from young people and hence avoid 
delays in environmental assessments.

Project information
The project leader Bea Labor has written the report and performed the 
co-ordination with determination and outmost skill.
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1. Preamble 
It is a widely shared scenario that a waste number of permanent shut-down research 

reactors, commercial nuclear power plants and other kinds of nuclear facilities utiliz-

ing radioactive materials will enter into the status as decommissioning projects to 

before long. Some of these nuclear facilities are coming to the end of their financial 

as well as physical operating lives and will soon enter into the de-commissioning 

phase. Common feature for these kinds of nuclear facilities is that they all were 

built, constructed and operated in many countries simultaneously in the early days of 

the nuclear era. Hence, the range and dimension of local nuclear experiences varies 

widely. The dismantling and decommissioning of nuclear power plants, as well as 

other types of nuclear installations, are to a significant degree a linear function of the  

radiological risks due to ageing and other related issues, such as political considera-

tions or environmental constraints. 

 

This report focuses on questions that need to be addressed from an open and acces-

sible political process in order to achieve a full democratic potential in decommis-

sioning projects. One major part of the process is communication between all in-

volved stakeholders. For younger citizens in particular  there seems to be an interest 

for dialogues in environmental questions.  

 

Hence, in this subject it is vital to find didactic techniques and methods to stimulate 

younger citizens to participate and be included in the process to plan for safely and 

efficiently decommission of reactors and other nuclear installations. 
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2. Modes of Dismantling 
At current there exist no absolute definitions of decommissioning and dismantling 

neither of nuclear power plants nor other nuclear installations. Hence, a stringent 

and workable definition is a task that would be welcomed by professional as well as 

nonprofessional participants in the nuclear field. 

 

There exist in principle two common strategic options for the decommissioning and 

dismantling of older nuclear facilities.  

These are; 

 

 Prompt dismantling, which sometimes is referred to as direct dismantling,  

 Deferred dismantling, and occasionally 

 Entombment (in situ dismantling).  

 

Each of these three options may be found in different kind of steering documents, 

e.g. IAEA guidelines on decommissioning strategies. It is also possible to use strate-

gies that are intermediate between these fundamental options, e.g. periodic disman-

tling on longitudinal basis - that is over longer time periods as 30 to 50 years. Occa-

sional, in some cases even time frames as long as 120 years has been used for plan-

ning. Such concepts may from time to time be suited to given situations: e.g. on a 

multi-facility site or in a country with unpredictable availability of resources.  

 

Notwithstanding, regardless of which strategy is chosen in an authentic situation, for 

one or another reason, it is a prerequisite that characteristics from the local environ-

ment are used as a crucial and vital input to decide the optimum strategy. 

Immediate dismantling 
The immediate dismantling, or direct decommissioning and dismantling, strategy 

covers the situation where a nuclear facility is completely dismantled and decom-

missioned in the near future, e.g. between 2 to 15 years after the permanent shut-

down on the specific nuclear site. It ought to be noted that this option is chosen 

when only limited benefits will be achieved from radioactive decay (normally decay 

of C 60 for one to two periods). This strategy imposes requirement for prompt and 

immediately available funds, well developed planning and other needed financial 

resources. 

Deferred dismantling 
In this case the decommissioning - and the direct dismantling activities - are de-

ferred to a future date with an intervening period, a so-called transition period. An 

attempt to give a definition of the concept of transition period can be found in refer-

ence [1].  

 

During the transition period surveillance and maintenance in order to guarantee a 

safe and risk-free mothball period is needed. In some extreme cases the transition 

period can consume all available funds, and thus become the “standard” state since 

the financial resources for dismantling and decommissioning has been fully depleted 

by paying for the costs during this stage. In this situation the deferred dismantling 
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strategy is unsafe or risky. For older research reactors, as well as for nuclear installa-

tions of smaller scale, this is usually equivalent to direct or prompt dismantling of 

accessible peripheral parts of the plant while leaving the activated parts, i.e. the 

reactor core, as a safe enclosure.  

 

The deferral period is given either to allow the decay of shorter lived isotopes and/or 

until waste disposal storage facilities are in operation. It must be noted that extended 

periods of maintenance during the transition period may consume a lot, if not all, of 

segregated financial resources. The cost-drivers during the transition period can 

have different reasons, e.g. increased participation from the local community in the 

planning phase.  

 

Inadequate financial funding may give rise to an automatic deferred dismantling by 

making all other opportunities financially void. Regardless of the length of the tran-

sition period, i.e. from the end of the operation to the beginning of the dismantling 

of the nuclear power plant, the requirements for safe conditions often demand im-

mediately available financial assets as well as other more intangible actions. One 

example of such intangibles is the support and cooperation with the local society and 

dialogue with municipal organisation. 

 

It may be appropriate to raise the question, already on this introductory level, that 

systematic surveillance and maintenance require continuous flows of funds during 

the transition period. The total cost of deferred dismantling can be on a higher level 

that the alternative of direct decommissioning and dismantling, even if the cash flow 

from time to time gives requirements that can boost  incitements to faster than 

planned dismantling. However, it is normally expected that the majority of the costs 

can be deferred to a distant, and sometimes non-defined, future day. In this situation 

it is more or less crucial to stress that international accounting standards will have an 

impact on the pace of the process if and how future cash requirements are discount-

ed. The positive benefit in this context that the financial assets may have grown over 

time must be weighed against the other limited resources, such as municipal inclu-

sion, knowledge transfer of the plant and its condition, that normally degenerate 

over time. Hence, to fix a comprehensive setup of data for the alternative with de-

ferred decommissioning and dismantling where inter alia the length of the mothball 

period have to be integrated into a full SWOT-analysis that addresses the strengths, 

weaknesses, opportunities and treats on a site-specific basis for deferral. 

 

If the local municipal and its citizens are included in the process on an early stage it 

is possible to enhance the pace of the future process and give room for new, and 

maybe, today yet un-seen opportunities. Early inclusion of all the stakeholders in 

principal, and the local community and its citizens in particular, is probably a pre-

requisite for a success public involvement in the process for dismantling nuclear 

power plants and nuclear installations. Since deferred decommissioning and disman-

tling may consume time for between one half to over one generation it is crucial to 

incorporate the younger citizens at an early stage in the process. 

Entombment – in situ dismantling 
The particular case when a nuclear power plant or nuclear facility is taken care of on 

the site is in most cases generally referred to as entombment.  

  

This option is not appropriate to normal commercial power plants but may be attrac-

tive for some odd smaller nuclear installations on grounds of simplicity and low 
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costs. It ought to be said that this alternative not have been broadly used as a de-

commissioning strategy. It may be stated that the strategy of entombment was a 

viable decommissioning strategy in the early years of the nuclear era being practised 

in a few countries. But in reality the entombment approach often means that the 

problems is passed over to future generation and thereby violates the polluters’ pays 

principle.  

 

Entombment is perhaps suited where the older nuclear facility is situated in areas 

with low population density far from populated localities and with an inferior infra-

structure that hamper appropriate logistic solutions. This approach may be applica-

ble in an area where the geological and hydrological characteristics are suitable for 

building of a near surface repository and/or surface storage (land-fill). In general, 

entombment may be a “forced-upon” decommissioning strategy for countries that 

have the task to decommission a single facility and at the same time lacks financial 

assets, or are refused international aid and contributions, to develop the appropriate 

infrastructure needed to apply to international rules for transportation, as well as 

logistic constraints, for transportation of waste, definition of waste routes, waste 

handling and disposal of waste. 

 

Likewise, as is the case in the previous situation with deferred decommissioning, the 

case of entombment calls for an early inclusion of the younger citizens in the pro-

cess. This is due to the fact that this strategy might take a long time to implement 

and consequently is likely to have effects on the younger generation’s future con-

sumption of energy, goods and services. 
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3. Dismantling Strategies   
Decommissioning strategies will vary according to a number of considerations. 

Hence, it is anticipated that the accessibility and availability of waste disposal 

routes, the quality of radiological mapping, the radiation protection policy, cost and 

funding considerations and local site factors are of most central importance to the 

process of defining opportunities for efficient decommissioning strategies in general. 

 

In this context some pros and cons of key influences on the choice of decommission-

ing strategy needs to be revealed and presented as a first step. In this process of 

work it is essential to define the various resources required to achieve decommis-

sioning. It ought to be stressed that there exist a close relationship between potential 

strategy options and availability and accessibility to financial funds and other kind 

of opened resources. Furthermore, it may be stressed that it is customary to draw a 

clear distinction between short term resource requirements on one hand - occurring 

soon after facility shutdown after the date when the last load of fuel has been reload-

ed- and other long term requirements relating to effects many years later, on the 

other side. The latter types of requirements need special attention, since they are 

crucial for the quality of the planning in the early phases of a decommissioning 

project. Likewise, short -term resources need to be available as well. However, since 

these resources normally are budgeted for in close interdependence  to the shutdown 

of the specific nuclear facilities this question tends to have a less critical impact in 

the longer perspective in practice. 

 

It is a rather well-known fact that public inclusion and stakeholder relations are a 

potential factor for deviant project plans that may jeopardise the timely delivery of a 

decommissioning project. There are many different stakeholders involved in this 

kind of project and some of the more crucial ones are local municipalities, planning 

authorities, regulatory bodies, the public, ‘pressure groups’, environmental groups, 

anti-nuclear activists and other interested parties. One classic lesson learned from 

earlier decommissioning projects is that early involvement of local stakeholders in 

the project creates good working relationships. If stakeholders are given access to 

the process and are able to participate in planning sessions with the project team a 

positive atmosphere of mutual trust and understanding may be created. By this step 

the working process will stimulate good and open communication to the public, 

which may give support for the chosen project approach. For a discussion of this 

process se for example references [2-4].  

 

The public may have had no awareness of the existence of a longstanding facility 

until decommissioning is announced. Hence, public concern may suddenly be 

aroused if it is realised that the site may be used for storage of spent nuclear fuel or 

other forms of radioactive waste disposal. 
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4. The Framework 
The prime objective of the project is to provide information so that it will be possi-

ble to describe and present authentic data about younger citizens values towards 

decommissioning and dismantling older nuclear installations. By adopting this ap-

proach it will be possible to retrieve knowledge about different values of the young-

er population in this crucial question. 

 

Hence, based upon the retrieved survey data it will be possible to derive value func-

tions in this topic. This knowledge can be used to establish and implement more 

comprehensive and contemporary systems for inclusion of younger citizens in a 

question that will be valid for many generations and centuries to come. In a longer 

perspective cooperation and mutual understanding, as well as potential support, from 

the younger generation may contribute to a more efficient process of constructing 

and building underground repositories and on ground storages and landfills for nu-

clear waste, hazardous waste and waste from dismantling of older nuclear power 

plants. This is not a question that is isolated to specific local areas within the Euro-

pean Union, but it will be a European concern. 

 

In this study data has been gathered by reproducing one survey made in Kalmar in 

year 2006. The questionnaire has in a first step been translated into Polish. In this 

process some of the questions have been adopted to Polish and European conditions. 

After in depth interviews with groups of students some questions were modified and 

some new questions were added to the questionnaire. As an examples questions 

about the use of different energy sources and the view on the polluter pays principle 

was added to the questionnaire. 
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5. Model for Transparency 
The task to inform the public about present as well as future risks of nuclear waste 

management is of strategic importance if the general public shall be able to develop 

a general trust for the nuclear energy as a long term viable energy source. In infor-

mation activities concerning the risks linked to the use of nuclear technology there 

tends to be a biased to inform older prior to younger citizens. In order to support this 

statement we will refer to the risk and communication project (RISCOM) [5-8].The 

RISCOM project has been financed within the European Commission fifth frame 

program. Within this project a simple model for transparency was developed in a 

smaller explorative study, a Pilot Project, funded by Swedish Nuclear Inspectorate 

and Swedish Radiation Protecting Agency. The aim of this project was to enhance 

transparency in the decision-making process in nuclear waste programmes. The aim 

was not only to increase the transparency in the process in the involved member 

countries but also within the European Union as a whole. The aim was to find ways 

and structures by which the level and degree of inclusion of public participation can 

be stimulated and enhanced.  

 

In the RISCOM model different types of processes for public participation can be 

analysed. This approach enables in turn the development of more modern, coherent 

and clearer procedures for public participation and communication.  

 

From day to day we confronts as individuals with values and meanings produced 

and given to us by the operations of governmental institutions, commercial enter-

prises, multinational companies, pressure groups, support groups etc. As citizens we 

are evaluating all these values and information in on going and interactive processes 

by which we all create and develop considerations and alternative views. The failure 

to establish fully opened democratic processes and thereby create a situation with 

non-optimal interaction between different stakeholders can be described as a “demo-

cratic deficit”. By drawing attention to the development of more appropriate com-

munication channels, the society will be able to bridge the gaps between the silent 

majority vis-à-vis official appointed experts, official officers and politicians.  

 

In this study on aims is to describe the values and views of younger citizens and 

their opinions about dismantling of nuclear installations. On major reason for this is 

that this is a group that often experience barriers to entry the regular stakeholder 

processes. The effect is that their opinions may not be taken into account in the pub-

lic opinion. 
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6. Levels of Inclusion 
For structuring of the different types of influences to the creating of values it might 

be beneficial to define sources of influence. According to the taxonomy developed 

by Dimmick et alia (1982) [9] the following levels of influences are at present
1
; 

 

 Supra-national, e.g. international regulation agencies or multinational firms. 

 Society, e.g. government or national social institutions like political parties. 

 Media industry, e.g. competing media firms, advertisers, etc. 

 Supra-organizational, like chains and conglomerates. 

 Community, e.g. city, local business. 

 Intra-organizational, e.g. groups or departments within an organisations. 

 Individual, this is depending on role, social background, personal attitude, 

gender and ethnic origin. 

 

If this schematic classification is applied to analyse the stakeholder´s activity level 

in the process it is often recognised that the possibility to participate in the process 

depends on the individual´s relations to the actual environment where unwritten 

social and cultural guidelines, habitué, has to be obeyed.  

 

The scheme also pinpoints the fact that a unique individual’s access to the process 

via stakeholders groups is not easy since there are many other more dominant levels. 

When the question of access to the transparent process is scrutinized in detail it will 

become evident that younger citizens
2
, as well as citizens to come, have no natural 

base for participation in the process. In this perspective the younger citizens not only 

represent their own generations but also indirectly future generations. Due to this it 

is even more essential to include the values of younger citizens in present processes 

of decommissioning of nuclear facilities. To exclude the values of younger citizens 

in a process for evaluation and selection of different decommissioning modes and 

strategies may give a biased decision process. This biased may ultimately result in 

that the decision makers of today that are working with models for stakeholders 

inclusions will not still have a clear and neutral planning assumptions for such a 

model.  

 

One great leap forward is to develop new decision procedures that will enable us to 

include younger citizens’ values and value structures towards decommissioning of 

nuclear facilities in modelling 

                                                           
1 McQuail, Dennis, Mass Communication Theory, 4th edition, SAGE Publications, 2000, page 246-249 [9]. 
2 The values of younger citizens might be the best guesstimate for the values of coming, yet unborn, genera-
tions. From this perspective the younger citizens not only represent their own generations but also indirectly 
the future generations. Due to this fact it is even more essential to include the values of younger citizens in 
present processes of decommissioning of nuclear facilities. 
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7. The Aim of the Survey 
The prime objective of the present research project is to find a knowledge transfer 

that enables us to describe authentic data about younger citizen’s values towards de-

commissioning and dismantling of nuclear installations. The application of this 

approach will enable us to retrieve knowledge of the different values of the younger 

population in a central and vital question that may have substantial impact on demo-

cratic processes. Thus, the task to develop a better understanding for value functions 

of younger citizens may enable the society to develop more efficient strategies for 

communication and public inclusion in the nuclear waste downstream.  

 

It is evident that mutual interdependence and trustworthiness will be crucial for a 

successful dismantling process. The younger generation may contribute to develop 

more transparent and open processes for decision-making in questions concerning 

handling of nuclear waste. The process to construct and build storage facilities for 

nuclear waste, like low and medium level wastes from dismantling, and decontami-

nation and dismantling of older nuclear power plants is not only are questions for 

specific local areas within the European Union. Therefor is it essential that a pan-

European perspective is applied already at the start of the process. 
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8. Previous Survey Sample 
The Regional Council in the County of Kalmar conducted in the fall of year 2006 a 

profound survey with a well-developed questionnaire in four parts of the County. 

The study covered four municipals; they are Borgholm (on the islet Öland), Kalmar, 

Oskarshamn and Västervik. In the study a total of 235 youngsters in the age group 

15 to 19 years participated [9]. The main raison d’être for this study was to compile 

increased knowledge how younger citizens can be more included in the activities to 

build an underground storage (geological repository) for used nuclear fuel in Swe-

den. The study was not done with particular focus on statistical accuracy as choice 

of sample techniques, questionnaire formulation and analysis. This study was a typi-

cal explorative study, and it is stated in the report that it is a miniature study from 

which is not possible to make any statistical inference. However, it is said in the 

short “methodological part” that the reliability as well as the validity of the study 

can be benchmarked by other similar replicative studies
3
. The main goal of the ques-

tionnaire was to find out how younger people can be stimulated to increase their 

propensity to participate and contribute in an active learning process with linked 

knowledge transfer about decommissioning of nuclear facilities
4
.    

                                                           
3 One example of a non-experimental study is work done by L. Sjöberg for the Swedish Nuclear Fuel Waste 
and Management Company SKB [11]. 
4 In this document the study made by the Regional Council in the County of Kalmar in year 2006 will be 
referred to as the Kalmar sample. 

SSM 2012:06



 13 
 

9. The Survey Design 
The field survey data has been collected on the following dates and at the following 

geographical places.  

 

 January and February 2008 in Gdansk, Poland   

 September 2008 in Lublin, Poland 

 November 20008 in Elblag, Poland 

 February 2010  in Trnava, Slovakia 

 Mars 2010 in Jaworzno, Poland 

 

In the first part of the Study in depth interviews were conducted with the purpose to 

clarify if the questionnaire needed to be altered before the collection of survey-data 

started. In this process the questionnaire was used to retrieve information from the 

above mentioned stratified samples. In total the samples include a number of 1445 

students. After the Survey the sampled data was coded, analysed and presented at 

working sessions in held in Gdansk and Katowice during November and December 

2010. In these working sessions ways to make the findings comparable to the find-

ings from the Kalmar study were presented and discussed. 

 

Date of  
survey Country Place 

Number of 
classes 

Number of 
surveys 

2008-01/03 Poland Gdansk      21                      368 
2008-11-10 Poland Lublin 10  285 
2008-11-11 Poland Elblag 5  127 
2010-02-15 Slovakia Trnava 19  471 
2010-03-11 Poland Jaworzno 8  193 
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10. The Field Study Data 
In this section some of the major results and findings from the present survey study 

will be presented. To support the understanding comparisons are occasionally made 

between the data retrieved from the survey in Poland vis-à-vis previous retrieved 

sampling data from the survey in Kalmar. It might be appropriate to be pin-point 

that the results are presented in the form of question by question. Notwithstanding, 

for the state of clarity it has to be stated that this section only contains the questions 

that has been given in the surveys done in Sweden, Poland and Slovakia. In May 

2010 a scientific article was published that presented results from the Polish field 

data collected in 2008 [12]. Detailed data corresponding to each question are pre-

sented in Appendix A. 

Question 1 - Which form of energy do you prefer? 

On this question 1443 students ticked in 1 979 answers on the alternatives given in 

this question. The base for this data is based on the samples from Poland and Slo-

vakia. 

 

According to these answers the most popular mode of energy is windmills, which 

was seen as a preferred energy source in 33.2% of the cases. Hydro power was pre-

ferred by 31.8%, followed by nuclear power that was seen as a preferable energy 

source by 24.7%. Energy produced by coal (coal condense power plants) was seen 

as an acceptable alternative for 4.4% of the respondents.  

 

When these data are compared to the Kalmar sample it is possible to detect that the 

preference order given in the answers are identical. Hence, the priority ranking is for 

both samples given as follows: windmills, hydro energy, nuclear power and coal. 

 

Some answers can be explained by fundamental differences in the energy balance in 

the two countries. In Sweden there are no priorities for coal, whilst 4.4 % in the 

Polish sample had ticked this energy mode. This reflects a local difference which 

has to be considered. Hence, in Poland coal energy plants that are producing elec-

tricity are normally supplied with domestically produced coal. This has historically 

been a prime resource for energy that in the past has had a substantial contribution to 

the total energy balance on the country. This has, on the other hand, never been the 

situation in Sweden since a half century. It shall be noticed that if the Katowice 

sample is excluded the figure drop from 4. 4% to 2.8%. 

Question 2 - Are you aware of that nuclear power pro-
duces not only electricity but also gives radioactive 
waste? 

In the Polish sample a vast majority of 78.7 % claimed that they know that nuclear 

power give rise to both long lived and short lived nuclear waste as a negative side-

effect. There is a small difference in the answers between the sexes, where the girls 

answers lies under the average at 75.9% compared the boys that consequently lies 

above with 82.3%. However, this difference is not large enough to be statistical 

significant. 
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On the other hand only a 4.6 %, which is less than 1 out of 20, said that they are 

unaware about this crucial fact, while the rest or 16.7% said that they were unsure. 

 

In the Kalmar sample, on the other hand, nearly 69% said that they had this 

knowledge. Furthermore, another 15.9 % of the respondents said that they did not 

know that nuclear power producer nuclear waste, while the rest, or 15.1 %, did not 

articulate any direct opinion in this question. Hence, the awareness is somewhat 

higher in Sweden, which also is what might be expected due to more available in-

formation the Kalmar region. 

Question 3 - Do you know that nuclear power plants 
need to be dismantled after it has stopped producing 
electricity? 

This question is linked to the previous question and since the linkages are strong it is 

appropriate to study the results from the two questions simultaneously.  

 

In the Polish sample more than half of the respondents, or more precisely 52.5%, 

claims that they knew that the nuclear power plants need to be dismantled after they 

have stopped operation and no longer are generating electricity. 

 

When the answers given by the two groups are compared with each other a similar 

pattern emerges again. The amount of those who are aware of the fact that nuclear 

power generates nuclear waste is 78.7 % respectively 69 % for the two samples. 

 

Furthermore, concerning those students that claim that they were not aware of this, 

i.e. 4.6% in the Polish-Slovakian sample said that this fact are attributed to their lack 

of  knowledge and non-optimal knowledge transfer, compared with as much as 

15.1% in the Kalmar sample. 

Question 4 - Are you aware of that nuclear waste is 
generating a hazard for health and nature for more 
than 100 000 years? 

On this question a number of 631 students, which is equal to 43.9%, replied that 

they were aware of that nuclear waste has negative health effects as well as negative 

environmental effects to mankind for more than 100 000 years. Another number of 

565 respondents, which is equal to 39.2%, said that they were unsure about the long-

term health effects generated from nuclear waste. Finally a number of 246 students, 

which is equivalent to 17.1%, gave the answer that they were uninformed of the risk. 

 

As a comparison – it can be mentioned that - the waste majority (175/235), i.e. 

74.5%, in the Kalmar cluster sample said they knew that mankind is exposed to 

nuclear waste in more than 100 000 years. 

 

On the other hand in the five samples from Poland and Slovakian more than 4/5 of 

the students answered that they knew that the negative effects has a longitudinal and 

prolonged effect upon health. This difference is significant  in the sampled popula-

tion.  
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Thus, from the data it is possible to conclude that the overall awareness of the risks 

is substantial among younger citizens in Sweden, Poland and Slovakia. There exists 

no significant difference between the different samples as well. From a gender per-

spective no differences can be measured between the sexes. 

 

Question 5 - Are you aware that Sweden is planning to 
store used nuclear fuel in rock caverns? 

On this crucial and fundamental question about long-term preservation of high level 

nuclear waste, i.e. spent nuclear fuel, 1128 out of 1442 respondents, accounting 

together for 78. 2%, in the joint Polish-Slovakian sample said that they did not know 

anything of the Swedish plans to store spent nuclear fuel and/or other radiological 

waste in rock caverns in Sweden. Likewise, as few as 99 respondents out of 1442, 

which are equal to 6, 9% said that they had learned about the Swedish plans 

Another group of 14.9% gave the answer that they were unsure the Swedish plans.  

 

In the Kalmar sample 160 out of 235, or 68 %, said that they are familiar with know 

about the plans. As many as 75 students, or 31.2 %, was on the other hand unsure or 

did not know about the plans. 

 

When the results from the answers by the two groups of the cluster samples were 

compared, the conclusion was that it is significant that the level of knowledge is 

considerably higher in the Kalmar sample than the Polish samples. This is also what 

should be assumed. Nevertheless, there exist some observations of central im-

portance to be given in this case. A consideration is given to a couple of the most 

obvious observations have been structured and formalised in the below two groups 

of questions. 

 

It may be concluded that there are no significant differences been the five clusters 

that are part of the joint Polish-Slovakian sample. 

Question 6 - Are you aware of that Sweden and Fin-
land are planning to store used nuclear fuel and nu-
clear waste from the decommissioning of nuclear 
power plants in rock caverns? 

The comments of this question are in principle very similar to those answers given 

to the previous presented question 5, but with the difference that it is a two-folded 

question that also includes the situation in Finland. 

 

When the question is reformulated to a Yes/No question the results will be some-

what changed. In this case the changes are small and non- significant from a statisti-

cal point of view. This means that it may be possible to conclude that the result is 

fairly robust concerning the general common sense among younger citizens concern-

ing long-term preservation of high-level nuclear fuel. In this case 593 out of 1442, of 

the responses in the Polish-Slovakian sample reflects that the knowledge level is 

14,1% concerning the Swedish and Finnish plans to store spent nuclear fuel and/or 

other radiological waste in final repositories as rock caverns 500 meters down. 
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It may be appropriate to stress that there are no significant differences between the 

three clusters that together forms the Polish-Slovakian sample. 

Question 7 - Who shall take care of the Swedish nu-
clear waste? 

A total of 1277 of a total of 1450 students, which is around 88%, answered that they 

thought that Sweden shall take care of the used nuclear fuel and nuclear waste from 

the Swedish nuclear program and the dismantling and decommissioning of the Swe-

dish nuclear power plants. This view is honouring the polluter pays principle in full. 

  

Consequently, a total of 173 students of a total of 1450 which is equal to nearly 12% 

expressed the opinion that the nuclear waste generated in Sweden can be decommis-

sioned not only by Sweden but also by other countries within the European Union. 

This view can also be compatible with the polluter pays principle. 

 

The conclusion is that although the waste majority of the bulk with the following 

opinion of the younger citizens is expressing a strict application of the subsidiary 

principle, i.e. the principle that says that the responsible polluter also shall take care 

of the pollution. The polluter pays principle seems to have a solid foundation within 

the intellectual framework of the younger citizens. 

 

Once again it seems to be appropriate to highlight that there are significant differ-

ences between the four Polish clusters. The response in Slovakian cluster is some-

what higher than in the Polish cluster. 

Question 8 - Where do you think nuclear waste shall 
be stored? 

In the Polish-Slovakian sample most of the students representing 649 answers out of 

a total of 1623 answers, which is equal to 40%, said that they preferred to store the 

nuclear waste in the rock caverns. Nearly as many, namely 645 answers also out of a 

total of 1623 answers accounting for 39.7% of the total assumed that rock caverns 

would be the most appropriate place. On the bottom of the sea was one options ad-

vocated by 4.8% of the respondents, while another 126 students or 7.8% said that 

they preferred the Polar ice as the best place for sustainable end-storage of nuclear 

waste.  

 

The collected results from the Kalmar sample are in line with what has been derived 

from the Polish and Slovakian filed data cluster samples.  

 

However, there are two minor differences that are appropriate to comment. Firstly, a 

somewhat higher proportion in the Kalmar sample compared to the Polish-Slovakian 

cluster sample is in favour of sustainable end-storage in rock caverns and on the bot-

tom of the sea. Secondly, in the Polish-Slovakian sample a higher than expected pro-

portions of the answers are given the suggestion to store the nuclear waste in the 

space. In the Polish-Slovakian samples the alternatives of rock caverns vis-à-vis in 

the space are the opportunity storages that are favoured by most of the respondents. 

 

In the Kalmar sample the major answers are concentrated to the alternative to store 

the nuclear waste in rock caverns. This result may be explained by the fact that there 
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is a rock laboratory located in the town of Oskarshamn in the northern part of the 

region. 

Question 9 - Do you have confidence and trust in the 
decisions makers’ capability in the decommissioning 
process? 

In the Polish-Slovakian cluster samples less than one fifth, or more precisely 16.7% 

said that they have trust in the decision maker´s capabilities concerning their ability 

to solve the matter about how end storage for spent nuclear fuel and radioactive 

waste from decommission of nuclear power plants should be planned, constructed, 

build and operate. 

 

 On the other hand a good 1/4th or more exactly 29% said that they mistrust the 

decision maker’s capabilities (determination) in this context. However, the bulk of 

respondents representing more than the half (54.3%) of the sample population 

claimed that they did not have a clear position in this matter or were unsure. The 

reason for this was a low level of knowledge transfer.  

 

The response from the Kalmar sample shows a similar pattern. This field data shows 

that a little more than 25 % said that they trust the decision makers and a little more 

than 50 % said they were unsure. Finally, an almost quarter said that they do not 

trust that the decision makers enough competence in this question. 

 

Based on the collected field data it can be stated that there are a striking similarity in 

the answers given by the different cluster samples in Sweden respectively Poland 

and Slovakia. There exists no statistical significant difference between the answers 

given from the different samples.   

 

Once again, it is important to emphasize that there is a difference in the Polish clus-

ters, including the Slovakian cluster sample, and that this difference in opinions have 

a divider between the samples in terms of the coast versus inland location. The dif-

ference is not statistical significant from a pure technical view. 

Question 10 - Can you consider having a site for final 
disposal of nuclear waste near to your home? 

In the Polish-Slovakian sample only 15.6% or 226 out of a total of 1444 responses 

from the students are in favour of the alternative that they can consider a final dis-

posal for nuclear waste from dismantling of older nuclear facilities be located near 

their homes. Consequently the major number of the respondents was against having 

a site for final disposal of nuclear waste in the surrounding vicinity of their homes 

and living space. Thus, 84.4% of the younger citizens object to have a final reposito-

ry for spent nuclear fuel or nuclear waste from dismantling of nuclear facilities near 

their houses or living area. 

 

If these responses taken from the five Polish-Slovakian samples are compared with 

the responses from the Kalmar sample it is again possible to find a striking similarity 

in the answers given. In the Kalmar sample 80.9 % of the students said that they are 

against having a site for final disposal of nuclear waste in the surrounding area of 

their homes and living space.  
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There is in fact no difference statistically between the two populations in these ques-

tions. This means that we have fairly robust data to make a statement that younger 

citizens in general do not favour to have a site for nuclear waste from dismantling of 

older nuclear facilities in their neighbourhood. Furthermore, there is no statistical 

difference between the samples neither between the propensities to avoid living 

close to a repository for nuclear waste between the sexes. This is also true for the 

locations. The validity of this question has a clear statistical significance. 

Question 11 - What is your opinion regarding a site for 
final disposal of nuclear waste? 

When a question are reformulated in a more general form, e.g. without any reference 

to any geographical location, there tends to be a slightly stronger propensity to ac-

cept, or an increase in the acceptance level for, a site for older nuclear waste. How-

ever, it ought to be stressed, that the acceptance levels is still in the boundary of one 

1/4th of the sampled field data.  

 

In the Polish-Slovakian samples it is recognised that just below 25%, or more specif-

ic 24.2%, of the answers given are in favour of a site for disposal of nuclear waste. 

Meanwhile it can be seen that roughly half of the answers 50.2% (which represents 

722 out of 1438 answers) were opposing it. As many as 367 out of 1438, which rep-

resents approximately a quarter of the samples (25.5%) from the group sampled 

populations, did not express any preferences about this matter.  

 

In the Kalmar sample as many as 44.3 % disclosed preferences in favour of a site for 

final disposal of nuclear waste and 29.4 % said that they were indifferent to the 

question.  

 

When all samples are compared it is possible to see that the answers given by the 

subgroups that are negative towards a final disposal have striking similarities and are 

almost identical. The groups that declared they were indifferent to the subject are 

scattered within the interval of one fourth to one third. The difference in the material 

is that there are more positive students in the Kalmar sample. On the other side, the 

Polish-Slovakian data are robust and statistic significant. 

Question 12 - Which of these values do you base your 
opinion upon? 

In the combined Polish-Slovakian samples a total of 189 given answers by the stu-

dents out of a total of 1646, which is equal to 11.5%, expressed that their opinion 

was based on trust for the determination and skills of the involved stakeholders. Yet 

another group of answers that can explain 10.1% for the value base said that their 

opinion was based on the opportunities linked to major decommissioning projects as 

such. The second largest group, that in total accounts for as much as 34.6% of the 

given responses expressed that their opinions are based on insufficient knowledge, 

i.e. they expressed a concern about lack of efficiency in knowledge transfer. How-

ever, in the largest group as many as 39.5% claimed that their opinion was grounded 

in uneasiness about the risks connected to dismantling and decommissioning of 

older nuclear facilities and storage, handling and management of the nuclear waste. 

Finally, the smallest group with 72 out of 1636 given responses, which account for 

4.3% of the total, gave other reasons for their opinion base. 
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In the Kalmar sample 21.7 % said that they based their opinion on trust for the in-

volved stakeholders. This is a significantly higher than the corresponding level of 

responses from the Polish-Slovakian samples. In the Kalmar sample another 15.2 % 

said that their opinion is based on opportunities linked to the project to build a final 

repository in Oskarshamn. These responses are on a somewhat higher level as the 

responses given by the Polish-Slovakian samples in which a good 10% gave this 

view. In the Kalmar sample 28.7 % said that their opinion was based on lack of 

knowledge, which is a little lower than what has been registered in the Polish-

Slovakian samples were 34.6% held this position. Finally, 31.1 % gave uneasiness 

about the risks connected to construction, building and operating of a final storage 

for spent nuclear fuel as the base for their values. This view is significantly higher in 

the Polish-Slovakian samples were 39.5% expressed this view. 

 

In the Kalmar sample 3.7 % of the answers were linked to other explanations, com-

pared to 4.3% for the data from the Polish-Slovakian samples. 

 

The sampled data gives that around ¾ of the younger citizens base their values on 

either the risks connected to the handling of nuclear waste and/or lack of knowledge 

and low efficiency in the knowledge transfer. This may be seen in terms of a con-

servative approach towards the total risks.  

 

The values bases also enclose trust for the involved stakeholders. This factor seems 

to have an explanatory power of around one 1/10 to one 1/6. Finally, the opportuni-

ties linked to a disposal of nuclear waste has just a somewhat lower explanation 

value, which is firm in the region of one 1/10.  

 

It may be possible from this data to give a statement that younger citizens have a 

value-base that is funded in fundamental questions concerning risks of inefficient 

knowledge transfer and lack of availability or access to nuclear waste information 

compared to more opportunistic questions like future benefits to the region from a 

nuclear waste storage and trust for the stakeholders involved in the decision making 

process. 

Question 13 - Which aspects are in your opinion cru-
cial for the acceptance of a final disposal for nuclear 
waste? 

In the Polish-Slovakian aggregated samples 859 answers out of a total of 2235 an-

swers, which equals no less than 38.4%, gave the response that the safety aspect is 

the most important factor to consider in the process of dismantling and decommis-

sioning of nuclear power plant and associated handling of nuclear waste.  

 

The environmental aspect was seen as the second most important factor with a total 

answer frequency of 27.8 % of all answers given. 

 

The fact that geographic localization of premises for the disposal of nuclear and 

radioactive waste is as far from home as possible was described as the third most 

important factor. This factor was stressed as crucial in 475 answers out of a total of 

2235 answers, hence this factor may account for 21.2% of the total amount of given 

answers.  

 

In the Polish-Slovakian sample these three reasons are together given an explanatory 

power of nearly seven eights, or more exactly 87.4%.   
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The acceptance of storage of nuclear waste may be added together in two explanato-

ry factors. These are methods and techniques used (8.6%), economic growth or fi-

nancial wealth (3.2%) and other explanations (0.8%). The residual is of such a low 

magnitude that it from a statistical point of view may be overlooked. 

Question 14 - In which ways do you think that younger 
people can participate and contribute to the infor-
mation process about nuclear waste? 

This question has multiple answers. In the five Polish-Slovakian samples from 

Gdansk, Elblag, Lublin and Trnava in Slovakia and Katowice a total of 2155 alter-

natives was ticked in the questionnaires. Please look below for a presentation of the 

suggestions that were given. 

 

In the Polish-Slovakian cluster samples the respondents gave a lot of suggestions for 

possible developments concerning the channels of information in the area of de-

commissioning of nuclear power plants. 

 

 It may be appropriate to notice that the alternative to participate in project 

groups (collective learning) was the most popular alternative that was sug-

gested in nearly one 1/3rd (32%) of the cases. 

 The alternative of producing a film was mentioned as possible in as much 

as 18% of the cases. 

 The suggestion to plan, organise and conduct exhibitions on the subject was 

given in 15.4% of the cases. 

 The alternative to use IT and to create and construct websites was given in 

13.5% of the case.  

 The suggestion to use power point presentations was suggested in 14.4 of 

the cases. 

 The alternative to make a theatre play was ticked in 4.4% of the cases.  

 Other suggestion was accounted for in 2.3% of the given responses. 

 

If a comparison is made with the responses from the Kalmar sample there are clear 

similarities in the answers. In the Kalmar sample 24.8% of the responses suggested 

project work, collective learning and 16.6% suggested using exhibitions. Presenta-

tion by power point was given in 11.2% of the answers. To construct webpages and 

use IT was suggested as a measure in 12.9% of the cases. To put up a theatre play 

was suggested in 13.2% and film in 9.3% of the cases. Other alternatives were sug-

gested in 11.8% of the cases, e.g. study trips and writing articles. 

 

The main difference between the answers from the Kalmar sample compared to the 

Polish-Slovakian samples is that there is some variety concerning the use of theatre 

versus film as a media. Where the answers in the Kalmar sample was more in favour 

of using theatre as a media for expression prior to film. The opposite is true for the 

Polish-Slovakian samples.  

 

There are only minor differences between the Polish data and the Slovakian data. 

The latter is more in favour of project groups, while the former is somewhat more in 

favour of exhibitions. 
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11. The Field Data   
The overall reliability and validity of the collected field data from the five different 

cluster samples in Poland and Slovakia are appropriate and similar in nature. The 

bulk of the collected data are statistical significant and may can therefore be used for 

inferences about younger peoples values concerning dismantling and decommission-

ing. There is also a certain similarity in the responses in the retrieved material in the 

Polish-Slovakian samples and the Kalmar sample. However it must be recognised 

that the latter sample is not designed to be adapted for statistical inference analysis.  

 

The retrieved data from the file study that has been presented in section 10 makes it 

possible to give some statements of the critical similarities in the attitudes and val-

ues among the younger citizens in all five samples. These similarities are advocated, 

articulated and expressed in the answers given by the respondents in the different 

stratified samples. The described differences are, for the reason given concerning the 

Kalmar sample, not comparable in general from a pure statistical point of view. The 

data from Poland and Slovakia has not got this draw-back. 

 

The Cluster Samples  
The reasons for anticipated divergences between the five different cluster samples 

needs to be dealt with before the material can be used for making inferences. Hence, 

in the following section some remarks of these expected differences are presented.  

Furthermore, some explanations will be presented concerning the topic of expected 

“biased”.  

 

One evident example of difference in the quality of the responses is that questions in 

Questionnaire that was used in the Polish and Slovakian field studies is more com-

plex and the questions are stricter defined. This may be explained with way that the 

responsible research team for the collection of the field data in Poland gave a clear 

and explanatory introduction to the subject prior to the handling out of the Ques-

tionnaires. A second such example is that the quality of the responses may have 

been enhanced by the active participation of personal from the research team all 

time during the students answered the Questionnaire.  If any student par example 

needed any help or assistance, personnel was present to direct support, and thereby 

motivate, the individual student.  

 

Hence, the didactical design and procedure of data gathering may have a significant 

way contributed to premium quality response to the Polish and Slovakian field data. 

This can in turn give a reason for the difference in the quality of responses. In the 

process of collection of the Polish and Slovakian field data there is a very low fre-

quency of less appropriate responses, and non-relevant comments are more or less 

not available.  

 

The Questionnaire that was used in the collection of field data from the four Polish 

cluster samples done in Gdansk, Elblag, Lublin and Jaworzno, is a more developed 

Questionnaire compared to the original Questionnaire that was used in the Kalmar 

sample. The former have more questions than the latter which can explain a part of 

the difference on the quality of the answers given
5
.  

                                                           
5 In is appropriate to remember that one of the aims of the present field study was to develop the Question-
naire to be more adapted to a pan European audience. 
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The overall judgement is that the qualities of responses given in the four Polish 

cluster samples as well as in the Slovakian sample are of an appropriate quality 

level. This makes it appropriate to use the gathered field data for formulating state-

ments about the value functions of younger citizens towards decommissioning of 

older nuclear facilities and associated waste handling. This field study supports the 

conclusions in this part from what is concluded form the earlier samples.  

  

Sweden has during the latest two decades worked with operation of nuclear power 

plants as an integrated part of the Swedish energy infrastructure. At the same time 

parallel work has been carried out to make research and development and demon-

stration of a concept for long-term storage of spent nuclear fuel elements. According 

to the original plans for the Swedish nuclear waste programme there should have 

been a number of storage facilities for final disposal of Swedish nuclear waste in 

operation from year 2010 (The repository for decommissioning waste). The aim of 

this facility was to find final storage for low and medium level (short-lived) nuclear 

waste from dismantling of the Swedish nuclear power plants. Another facility for 

long lived low and medium level nuclear waste should be designed, build and taken 

into operations in the mid 2030´s. 

 

Based on this plans it is therefore appropriate to assume that there should been a 

higher knowledge base among the respondents from the Kalmar sample compared to 

the Polish-Slovakian samples. If also the fact that Sweden in the past has been a 

country with accessible environmental information and an early adapter to give 

financial transfers to non-governmental groups are taken into consideration there is a 

political and public tradition that everything equal would stimulate to a higher de-

gree of inclusion of younger citizens. 

 

Hence, in the first part of the current survey study it was assumed that there should 

be a biased in the knowledge base in favour of the Kalmar sample. After that the full 

survey now had been done and the retrieved data had been analysed there is no evi-

dence that suggested that there should be a biased in the knowledge transfer between 

the Polish and Slovakian samples and the Kalmar sample.  

 

It is possible to conclude that there is no major difference in the answers given by 

the different cluster samples. 

 Reasonableness of the Samples 
The description of the collection of the field data in the preceding section 11.1 has 

focused on the validity of the quality of the survey data. The quality level of the later 

cluster samples are of a higher quality than the earlier. This impact is not critical for 

making statements of younger stakeholder’s values. Hence, from a pure statistical 

point of view there is no biased in the material that in a significant way have can be 

anticipated to influence on the reliability and validity of the material that can be 

assumed to dilute the precision in the inference from the field study in Poland and  

Slovakia.  

 

The aggregated numbers of responses are nearly 2000 and are sufficient for present-

ing general statements of younger citizen’s values on dismantling and decommis-

sioning of older nuclear facilities. 
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12. Results 
In this part some statements, or hypothesis, about the value structure of younger 

citizens are presented on the subject of planning for decommissioning of nuclear 

facilities in Europe. 

Younger Peoples Value Functions 
The question concerning energy production in general, and power production by nu-

clear power plants in particular, has been on the political and public agenda in many 

European countries since the end of the Second World War. Hence, the nuclear 

technique is a little more than 50 years old and there is no general consensus within 

the European community for which production levels of electricity that nuclear 

power plant should contribute with on the Pan European deregulated energy market. 

 

In Sweden where the second reactor at the nuclear power plant in Barsebäck, in the 

south of Sweden and close to the city Malmö, was permanently closed in year 2004. 

The first reactor was closed already more than ten years ago in 1999. The current 

Swedish case is that the dismantling of the nuclear power plant at Barsebäck is in a 

transition phase a waiting that a long-term storage for nuclear waste from disman-

tling will be taken into operation in Sweden. The current estimate is that a storage 

facility for nuclear waste from dismantling of the Swedish nuclear power plant will 

be in full operation during the beginning of the 2020´s. 

 

Based on data from this authentic example it is a fair assumed that storage for nucle-

ar waste will be in operation in year 2024.  Based on this example it is possible to 

deduct that the length of the transition phase is 25 years for the first reactor and 20 

years for the second reactor. Hence, the length of the transition period, i.e. the time 

elapsed between the final shutdown and the last day of the dismantling, is in the 

range of one generation. In the case for Sweden this means that it will be the next 

generation, not the present one, that will be responsible for the dismantling of the 

nuclear power plants in Sweden and the decide the final way to handle the nuclear 

waste from dis-mantling.    

 

This example pin-point the crucial characteristic for nuclear power production as 

having a longer time span in the process of taking care of the rest products from 

production compared to other sources of energy. Since nuclear energy production 

has got substantial costs (environmental costs) in the back-end of the production 

cycle. Furthermore, these costs are also unsure due to the fact that there is little 

knowledge transfer from dismantling projects within of the European Community.   

In general it can be assumed that the decommissioning of older permanent shut-off 

nuclear power plants can have a time span in the range of one to two generations. 

This longitudinal aspect of the dismantling and decommissioning process demands 

an efficient planning cycle. Thus, one crucial task is to include the younger citizens 

in the process already today, so that an efficient knowledge transfer can be done 

between generations. 

 

In the environmental codex in Europe it is perceived that the costs to take care of 

negative effects from environmental harmful activities shall be estimated and finan-

cial resources must be accrued for in the annual accounts. In Sweden there is par 

example for nuclear waste liabilities a direct obligation to make a direct contribution 
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to a segregated fund during the first quarter in the year following the current ac-

counting year. 

 

This accruals and allowances to a segregated fund are demanded by the subsidiary 

principle that guards the property rights of future generations. This is normally re-

ferred to as the polluter pays principle. This principle states that the responsible part 

for the activity also shall take care of the negative effects in a prudent, efficient and 

trustworthy way. In the case of nuclear power production all the effects from the 

activities in the backend takes a so long time that the effects are more or less un-

countable.     

 

On challenge is to enhance the precision or accuracy in these accruals. This may be 

done by develop models that in a systematic way can provide unbiased and genera-

tion neutral financial accruals for future nuclear liabilities. If this kind of multi-

disciplinary models are designed without any function (algorithm) that incorporates 

the values of younger generations there is a clear risk that the future generations 

property rights may be treated unfairly by underestimation of future nuclear liabili-

ties. An underestimation of these liabilities may ultimately lead to an underbalanced 

funding which in turn may demand additional injections to the funds. If such a situa-

tion should arise after that the nuclear power plant has stopped produced electricity 

there will be no receivables for the individual company. Hence, in this situation the 

responsibility to cope with this burden will be rolled-over to the next generation. 

This is equivalent to a reduction of the future generations’ consumption levels and is 

violating the polluter pays principle. 

 

The context of this question and the strategies that lies before us demands that that 

there is a need to include younger citizens in today’s processes to develop, facilitate 

and broaden the democratic dimension of a crucial and highly controversial part of 

the energy debate for many decades to come. 

 

Within this process the younger citizens and the future generations have to build an 

energy system for a more unified Europe. In this perspective the question of de-

commissioning of nuclear facilities is one crucial question that is not only valid for 

specific countries, but also only one that cross the boarders of most member coun-

tries. 

 

In order to make prudent costs estimations of the future costs to handle long term 

nuclear waste liabilities it is vital to develop an appropriate infrastructure for the 

calculations of the accruals need to balance the nuclear waste liabilities and the cor-

responding assets.  

 

This task has to include all activities in the back-end of the nuclear cycle with high 

precision. One natural starting point is to study if there is any biased in the calcula-

tions that steams from the fact that younger generations are not present in the pro-

cess, and therefore has limited possibilities to protect the property rights of future 

generations. Thus, our ability to understand value structures of different generations 

may contribute to enhance both the accuracy in the estimated liabilities and the level 

of the funded assets. 
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Authentic Values 
The sampled cluster data from the field study in the four regions in Poland and one 

region in Slovakia enables the presentation of contemporary characteristics of the 

younger generations’ values towards dismantling of older nuclear facilities. In this 

context it is appropriate to remember that one of the most important considerations 

in planning a field study is the number of observations require to insure that the 

resulting statistical analysis will reach the desired precision or sensitivity. In the 

search of statistical inference the distributions of the five cluster samples has been 

studied and some bypassing of the most technical part of the statistical analysis by 

assuming that the total sample and the five partitioning are fulfilling the criteria for a 

best linear un-biased estimator.  

 

The collected field data contributes to an unbiased and generational neutral descrip-

tion of younger citizens’ values to dismantling of nuclear power plants. The value 

that has been deducted in the study can be summarised in five theses. 

 

 The younger generation priorities sustainable energy sources, like e.g. hy-

dro-power, sun energy and windmills, in favour of techniques, like e.g. nu-

clear power and carbon based fossil fuels.  

 

 The younger generation priorities factors as health, safety and environmen-

tal (HSE) aspects in the planning for dismantling of nuclear facilities. On 

the other hand other aspects like contribution to future economic growth 

and development of technological processes seems to be somewhat less fo-

cused upon. 

 

 The younger generation refers to a deficit of knowledge and lack of effi-

cient knowledge transfer, like par example information and debates, as a 

basis for their judgement of the anticipation of present generations ability to 

achieve an optimal planning process for dismantling of older nuclear facili-

ties  

 

 The younger generation has an out-spelled interest to become included in 

the current processes in planning for optimal system for deposition of nu-

clear waste.   

 

 The younger generation demonstrates suggestions how more contemporary 

in-formation may be made more public. They are able to contribute with 

methods, ways and modes to make the public more engaged in the topic 

and enhance the propensity to be included in the democratic processes. In 

the wide range of methods presented there are collective learning tech-

niques, use of audio visual tools as well as more traditional forms as han-

dling of flyers and holding meetings. However, it ought to be remembered 

that also other modes of communications as making movies and theatre 

plays should be a part of the didactic base. 

 

Lesson Learned 
One major experience is that it is possible to give the students rather complex ques-

tions. Hence, in this area there seems be no need for trying to find less complex 
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questions, since the students demonstrated that they very well can answer complex 

questions in intelligent and trustworthy ways.    

 

Furthermore, we also found that the number of in-depth interviews that were as a 

help to develop the original questionnaire from the Kalmar Study, could have been 

longer. However, it is advisable to enhance the interest and degree of participation 

of the students in an open interview and discussion to a motivator, like for example 

tickets to an event or give-aways or vouchers. 

 

In the collecting phase of the field study it was seen that a success in the data gather-

ing are supported by the following measures. 

 

 Communication and cooperation with the schools and responsible tutors of 

the classes are essential.    

 

 A brief introduction to the topic and the aim of the survey needs to be pre-

sented by at least one of the researchers in cooperation with the responsible 

teacher prior to the handling out of the questionnaires.  

 

 It must be remembered that one of the researchers must participate in han-

dling out as well as collecting the questionnaires.  The physical appearanc-

es will automatically strength the motivation of the students to perform 

well. Please no-tice that guidance or help to fill in the questionnaire should 

not be underestimated! 

Future Research Tasks 
Many research tasks are waiting to be dealt with in the area of   risk assessment, 

communication and inclusion of stakeholders in longitudinal democratic decision 

making processes. 

 

Sweden is normally regarded as a good example on a country that has worked with 

the question about nuclear waste repositories. To focus on ways to motivate stake-

holders to be more inclusive in the processes can contribute to promoting transpar-

ency and public involvement so proposed solutions for nuclear waste long term 

storage can be legitimated.  

 

Proposed future applied research projects identified during the study are: 

 

 A field data survey for how communication and information are spread in 

Sweden in the area of nuclear waste. In this perspective it is essential to de-

scribe the structure for interaction between the stakeholders, authorities and 

the Swedish nuclear industry in the context of nuclear waste information 

with the younger part of the society. 

 

 It is often advocated that future costs for dismantling of nuclear facilities 

and its corresponding environmental liability is heavily dependent upon the 

length of the total time to dismantle. In this perspective it may be of critical 

importance to find an unbiased and generational neutral estimate of the 

transition period, i.e. the time that elapse between the dates of permanently 

shut down to dismantling has been fulfilled and the land restored for re-use. 

The length of the transition period can be seen as a substantial cost driver. 

The length of the transition period is much based upon the length of the 
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democratic processes according to the environmental codex. Within this 

context an enclosure of younger citizens from participation in the stake- 

holder processes can be cost driving.  

 

 It is crucial that calculation for future costs for dismantling of nuclear facil-

ities are done based upon generation neutral assumptions. If there should be 

a biased in the form of a non-neutral distribution of the cost between gener-

ations it may be possible to enhance the quality in this estimate by adding a 

factor (scalar) for the length of the transition period. In this area there are 

demands for the development of models for cost assessment 

 

 Occasionally, probabilistic methods are used to calculate future nuclear 

waste liabilities. It is essential to develop a model that contributes to gener-

ation neutral best estimates.  One part of this work is to facilitate for 

younger citizens to participate in think tanks like expert or analyst groups. 
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Question 1 - Which form of energy do you prefer? 
  

 
City Gdansk-Elbląg- Lublin Trnava Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % 

Gender 

Man Woman Total Man Woman Total Man Woman Total 

Answer 

Coal 

M 9  9 0  0 11  11 29  

88 4,4% 

W  22 22  8 8  29 29  59 

Nuclear 

Power 

M 168  168 77  77 31  31 276  

489 24,7% 

W  115 115  56 56  42 42  213 

Hydro 

Power 

M 182  182 52  52 33  33 267  

630 31,8% 

W  181 181  122 122  60 60  363 

Windmills 

M 184  184 52  52 34  34 270  

657 33,2% 

W  213 213  117 117  57 57  387 

Misc.* 

 

M 25  25 24  24 9  9 58  

115 5,8% 

W  24 24  24 24  9 9  57 

Total  568 555 1 123 205 327 532 118 197 315 900 1 079 1 979 100% 
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Question 2 - Are you aware of that nuclear power not only produces electricity but also gives radioactive waste? 
 

City Gdansk-Elbląg- Lublin  Trnava Elbląg Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total Man Woman Total Man Woman Total 

Answer 

Yes 

M 315  315 156  156 50  50 521  

1137 78,7% 

W  281 281  245 245  90 90  616 

Partial 

M 57  57 15  15 13  13 85  

241 16,7% 

W  86 86  43 43  27 27  156 

No 

M 20  20 3  3 4  4 27  

66 4,6% 

W  21 21  9 9  9 9  39 

Total   392 388 780 174 297 471 67 126 193 633 811 1444 100,0% 
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Question 3 - Do you know that nuclear power plants need to be dismantled after it has stopped producing electricity? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total Man Woman Total Man Woman Total 

Answer 

Yes 

M 177  177 135  135 30  30 342  

757 52,5% 

W  168 168  205 205  42 42  415 

No 

M 214  214 39  39 37  37 290  

685 47,5% 

W  220 220  92 92  83 83  395 

Total   391 388 779 174 297 471 67 125 192 632 810 1442 100% 
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Question 4 - Are you aware of that nuclear waste is generating a hazard for health and nature for more than 100 000 years? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice) 

SubS

UM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total % Man 
Woma

n 
Total % Man 

Woma

n 
Total % 

Answer   

Yes 

M 161  161 

350 44,9 

84  84 

209 44,5 

24  24 

72 37,5 

269  

631 43,7 

W  189 189  125 125  48 48  362 

Partial 

M 156  156 

298 38,2 

68  68 

184 39,1 

23  23 

83 43,2 

247  

565 39,2 

W  142 142  116 116  60 60  318 

No 

M 75  75 

132 16,9 

22  22 

77 16,4 

20  20 

37 19,3 

117  

246 17,1 

W  57 57  55 55  17 17  129 

Total   392 388 780 780 100,0 174 296 470 470 100,0 67 125 192 192 100,0 633 809 1442 100,0 
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Question 5 - Are you aware that Sweden is planning to store used nuclear fuel in rock caverns? 
 

City Gdansk-Elbląg- Lublin Trnava Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman Total % Man Woman Total % Man Woman Total % 

Answer  

Yes 

M 29  29 

49 6,3% 

17  17 

33 7% 

9  9 

17 8,9% 

55  

99 6,9% 

W  20 20  16 16  8 8  44 

Partial 

M 41  41 

96 12,3% 

30  30 

83 17,7% 

10  10 

36 18,8% 

81  

215 14,9% 

W  55 55  53 53  26 26  134 

No 

M 322  322 

635 81,4% 

126  126 

354 75,3% 

48  48 

139 72,4% 

496  

1128 78,2% 

W  313 313  228 228  91 91  632 

Total  392 388 780 780 100% 173 297 470 470 100% 67 125 192 192 100% 632 810 1442 100% 
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Question 6 - Are you aware of that Sweden and Finland are planning to store used nuclear fuel and nuclear waste from the decommissioning of nuclear power plants 
in rock caverns? 
 

City 

 

 

 

Gdansk-Elbląg- Lublin 

 

 

 

Trnava 

 

 

 

Jaworzno (Katowice) 

Sub 

SUM 

Man 

Sub 

SUM 

Woman Total % 

Gender 

Man Woman Total % Man Woman Total % Man Woman Total % Answer  

Yes 

M 56  56 

114 14,6% 

34  34 

59 12,5% 

14  14 

30 15,6% 

104  

203 14,1% W  58 58  25 25  16 16  99 

No 

M 336  336 

666 85,4% 

140  140 

412 87,5% 

53  53 

162 84,4% 

529  

1204 85,9% W  330 330  272 272  109 109  711 

Total  392 388 780 780 100% 174 297 471 471 100% 67 124 192  100% 633 810 1443 100% 
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Question 7 - Who shall take care of the Swedish nuclear waste? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice)  

 

 

 

 

SubSUM 

Man 

 

 

 

 

 

SubSUM 

Woman 

 

 

 

 

Total 

 

 

 

 

   % 

Gender 

Man Woman  Total % Man Woman Total % Man Woman Total % 

Answer   

Sweden 

M 348  
34

8 
69

2 
88,0% 

51  51 

16

3 
84% 

155  
15

5 
42

2 
89,8% 

554  

1277 88,1% 

W  344 
34

4 
 112 

11

2 
 267 

26

7 
 723 

Other 

Contries 

M 46  46 

94 12,0% 

18  18 

31 16% 

19  19 

48 10,2% 

83  

173 11,9% 

W  48 48  13 13  29 29  90 

Total   394 392 
78

6 

78

6 
100,0% 69 125 

19

4 

19

4 
100,0% 174 296 

47

0 

47

0 
100,0% 637 813 1450 100,0% 
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Question 8 - Where do you think nuclear waste best shall be deposited? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice) 
 

SubS 

M 

 

SubS  

W 

Total % Gender 
M W  Total % M W Total % M W Total % 

Answer   

In the 

space 

M 237  237 
410 46,0 

78  78 
145 29,7 

26  26 
90 37,2 

341  
645 

39,7

% W  173 173  67 67  64 64  304 

On the 

bottom of 

the sea 

M 13  13 
32 3,6 

11  11 
25 5,1 

10  10 
21 8,7% 

34  
78 4,8% 

W  19 19  14 14  11 11  44 

In the 

polare ice 

M 30  30 
64 7,2 

6  6 
31 6,3 

7  7 
31 12,8 

43  
126 7,8% 

W  34 34  25 25  24 24  83 

In rock 

coverns 

M 143  143 
339 38,0 

72  72 
227 46,4 

27  27 
83 34,3 

242  
649 40% 

W  196 196  155 155  56 56  407 

Misc. 
M 24  24 

47 5,3 
16  16 

61 12,5 
4  4 

17 7 
44  

125 7,7% 
W  23 23  45 45  13 13  81 

Total   447 445 892 892 100 183 306 489 489 100 74 168 242 242 100 704 919 1623 100% 
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Question 9 - Do you have confidence and trust in the decisions maker´s capability in the decommissioning process? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

M W  Total % M W Total % M W Total % 

Answer   

Yes 

M 79  79 

139 17,8% 

27  27 

78 16,5% 

7  7 

25 13% 

113  

242 16,7% 

W  60 60  51 51  18 18  129 

Do not 

unsure 

M 209  209 

443 56,7% 

89  89 

238 50,4% 

36  36 

103 61,4% 

334  

784 54,3% 

W  234 234  149 149  67 67  450 

No 

M 104  104 

199 25,5% 

58  58 

156 33,1% 

24  24 

64 33,3% 

186  

419 29% 

W  95 95  98 98  40 40  233 

Total   392 389 369 781 100,0% 174 298 472 472 100,0% 67 125 192 192 100,0% 633 812 1445 100,0% 
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Question 10 - Can you consider having a site for final disposal of nuclear waste near to your home? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total Man Woman Total Man Woman Total 

Answer 

Yes 

M 90  90 17  17 19  19 126  

226 15,6% 

W  62 62  22 22  16 16  100 

No 

M 303  303 157  157 48  48 508  

1218 84,4% 

W  326 326  275 275  109 109  710 

Total   393 388 781 174 297 471 67 125 192 634 388 1444 100,0% 
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Question 11 - What is your opinion towards a site for final disposal of nuclear waste? 
 

City Gdansk-Elbląg- Lublin  Trnava  Jaworzno (Katowice) 

SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total % Man Woman Total % Man Woman Total % 

Answer   

In favour 

M 112  112 

195 25,0% 

37  37 

101 21,6% 

22  22 

53 27,6% 

171  

349 24,3% 

W  83 83  64 64  31 31  178 

Against 

M 179  179 

388 49,8% 

82  82 

240 51,4% 

33  33 

94 49% 

294  

722 50,2% 

W  209 209  158 158  61 61  428 

Indifferent 

M 100  100 

196 25,2% 

51  51 

126 27% 

12  19 

45 23,4% 

163  

367 25,5% 

W  96 96  75 75  33 43  204 

Total   391 388 779 779 100% 170 297 467 467 100% 67 125 192 192 100% 628 810 1438 100% 
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Question 12 - Which of these values do you base your opinion upon? 
 

City Gdansk-Elbląg- Lublin  Trnava  Katowice (Jaworzno) 
SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total % Man Woman Total % Man Woman Total % 
Answer   

Trust for the 

involved  

stakeholders 

M 78  78 
137 14,9% 

15  15 
28 5,6% 

9  9 
24 10,1% 

102  
189 11,5% 

W  59 59  13 13  15 15  87 

Opportunities 

linked to a  

disposal for 

nuclear waste 

M 64  64 

108 11,7% 

15  15 

29 6,1% 

11  11 

29 12,2% 

90  

166 10,1% 
W  44 44  14 14  18 18  76 

Lack of 

knowledge 

M 120  120 
269 29,2% 

57  57 
211 44,1% 

22  22 
79 33,3% 

199  
569 34,6% 

W  149 149  154 154  67 57  370 

Uneasy of the 

risks 

M 157  157 
350 38,0% 

81  81 
204 42,6% 

29  29 
96 40,6% 

267  
650 39,5% 

W  193 193  123 123  67 67  383 

Misc.* 

 

M 34  34 
56 6,1% 

7  7 
7 1,5% 

3  3 
9 3,8% 

44  
72 4,3% 

W  22 22  0 0  6 6  28 

Total   453 467 920 920 100% 175 304 479 479 100% 74 163 237 237 100% 702 944 1646 100% 
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Question 13 - Which aspects is in your opinion crucial for the acceptance of a final disposal for nuclear waste? 
 

City Gdansk-Elbląg- Lublin  Trnava  Katowice (Jaworzno) 
SubSUM 

Man 

SubSUM 

Woman 
Total % Gender 

Man Woman  Total % Man Woman Total % Man Woman Total % 
Answer   

Safety aspect 
M 210  210 

442 38,0% 
96  96 

261 42,8% 
52  52 

156 34,2% 
358  

859 38,4% 
W  232 232  165 165  104 104  501 

Environmental 

aspect 

M 143  143 
309 26,5% 

62  62 
185 30,3% 

41  41 
127 27,9% 

246  
621 27,8% 

W  166 166  123 123  86 86  375 

Location aspect, 

so far from 

home as possi-

ble 

M 118  118 

264 22,7% 

29  29 

98 16,1% 

36  36 

113 24,8% 

183  

475 21,2% 
W  146 146  69 69  77 77  292 

Methods and 

techniques 

M 53  53 
109 9,4% 

21  21 
47 7,7% 

17  17 
37 8,1% 

91  
193 8,6% 

W  56 56  26 26  20 20  102 

Economic 

growth 

M 19  19 

29 2,5% 

8  8 

19 3,1% 

12  12 

23 5% 

39  

71 3,2% 
W  10 10  11 11  11 11  32 

Misc.* 

 

M 7  7 
11 0,9% 

5  5 
5 0,0% 

0  0 
0 0,0% 

12  
16 0,8% 

W  4 4  0 0  0 0  4 

100%   550 1614 1614 
1 

164 
100% 221 394 610 610 100% 241 445 686 686 100% 929 1303 2235  
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Question 14 - In which ways/forms do you think that younger people can participate and contribute to the information process about nuclear waste? 
 

City Gdansk-Elbląg- Lublin  Trnava  Katowice (Jaworzno) 
SubS 

M  

SubS 

W 
Total % Gender 

M W  Total % M W Total % M W Total % 
Answer   

Project work 
M 145   145 

332 29,3% 
79   79 

227 37,2% 
43   43 

130 31,6% 
267   

689 32% 
W   187 187   148 148   87 87   422 

Exhibitions 
M 74   74 

185 16,3% 
29   29 

72 11,8% 
22   22 

74 18,0% 
125   

331 15,4% 
W   111 111   43 43   52 52   206 

Power-Point 

presentation 

M 67   67 
144 12,7% 

48   48 
109 17,8% 

23   23 
57 13,9% 

138   
310 14,4% 

W   77 77   61 61   34 34   172 

Create web 

pages 

M 81   81 
167 14,7% 

21   21 
68 11,1% 

19   19 
57 13,9% 

121   
292 13,5% 

W   86 86   47 47   38 38   171 

Theatre 

M 18   18 

56 4,9% 

7   7 

19 3,1% 

3   3 

19 4,6% 

28   

94 4,4% 
W   38 38   12 12   16 16   66 

Film 
M 103   103 

214 18,9% 
41   41 

104 17% 
23   23 

71 17,3% 
167   

389 18% 
W   111 111   63 63   48 48   222 

Other* 
M 19   19 

35 3,1% 
6   6 

12 2% 
2   2 

3 0,7% 
27   

50 2,3% 
W   16 16   6 6   1 1   23 

Total   507 626 1133 1 133 100% 231 380 611 611 100% 135 276 411 411 100% 873 1282 2155 100% 
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