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Abstract

The question of Þnal nuclear waste disposal challenges traditional means of decision-

making in regard to both technological uncertainty and societal conßict. Until now, public

participation and multinational cooperation in repository planning have been considered

independent Þelds of research. This study combines the two aspects by investigating ci-

tizen participation in the context of multinational Þnal nuclear waste disposal. More

precisely, the aim is to assess whether public participation in a multinational repository

scenario requires harmonization and to identify critical junctures. The research question is

addressed in a case study comparing Austria, Denmark and the Netherlands by means of

qualitative and quantitative content analysis. The main research focus is placed on public

participation from a political point of view, while the technological and legal dimensions

are considered as boundary conditions. Key results include the delineation and qualitative

characterization of national approaches to public participation in Austria, Denmark and

the Netherlands. Variations are found to persist despite similar democratic systems and

integration in a common (EU) legal framework. Moreover, critical junctures emerge from

discrepancies in technological path dependencies, speciÞcally in regard to waste inventory

composition and expected future sources of waste. The national legal frameworks, on the

other hand, are not found to hinder a joint participation strategy. In sum, this thesis

highlights that public participation requires harmonization among partner states, which

includes not only the technical problem deÞnition, but also a common understanding of

nationally distinct notions of citizen involvement.

Keywords public participation; nuclear waste; multinational repository; governance
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Kšnnun ‡ tv’s ! num t’mam—tum

fyrir " ‡tttšku almennings

’ samhengi vi # fjšl " j—#lega losun geislavirks œrgangs

Anja Kathrin Rue§

Jœni 2018

òtdr‡ttur

Endanleg losun geislavirks œrgangs er ‡litam‡l sem ekki er h¾gt a! n‡lgast ‡ hef! bundinn

m‡ta, " a! reynir ‡ hef! bundnar a! fer! ir vi ! ‡kvar! anatšku var! andi b¾! i t¾knilega —vissu

sem og fŽlagslegan ‡greining.#ar til nœ hefur almennings" ‡ttaka og fjšl" j—! legt samstarf

’ geymsluskipulagi veri! tali ! sem tv¾r sj‡lfst¾! ar fr¾! igreinar. #essi ritger! tengir b¾! i

m‡lin me! " v’ a! rannsaka" ‡tttšku almennings ’ samhengi vi! fjšl " j—! lega losun geisla-

virks œrgangs. N‡nar tilteki! er tilgangurinn a! meta hvort " ‡tttaka almennings ’ svi! s-

mynd fjšl " j—! legrar losunar geislavirks œrgangs" arfnast samr¾mingar og hvernig skal bera

kennsl ‡ tv’s$n t’mam—t. Ranns—knarspurningin er tekin ‡ ’ ferilsathugun" ar sem borin

eru saman Austurr’ki, Danmšrk og Holland me! eigindlegri og megindlegri innihaldsgrei-

ningu. Mi! depill ranns—knarinnar er" ‡ttaka almennings fr‡ p—lit’skum sj—narh—li" ar sem

t¾knileg og lšgr¾! ileg m‡l eru skilgreind sem aukaskilyr! i. A! alni! urstš! ur felast ’ skil-

greiningu og eigindlegri l$singu " j—! legra a! fer! a vi! " ‡tttšku almennings ’ Austurr’ki,

Danmšrku og Hollandi. Mismunandi breytur Þnnast" r‡tt fyrir l’k l $! r¾! isskipulšg og

samruna ’ sameiginlegu (ESB) lagaumhverÞ.#ar a! auki sj‡st tv’s$n t’mam—t var! andi

mismunandi ‡herslur ’ t¾knilegum geirum," ‡ sŽrstaklega var! andi samsetningu œrgangs

’ geymslu og framt’! arsp‡m v¾ntanlegs œrgangs.#j—! legu lagaumhverÞn s$na hins vegar

enga eiginleika sem varna myndu sameiginlegri a! ger! a‡¾tlun fyrir " ‡tttšku almennings.

ê stuttu m‡li leggur " essi ritger! ‡herslu ‡ a! " ‡tttaka almennings " arfnast samr¾min-

gar ‡ me! al fŽlagslanda, sem felur ekki a! eins ’ sŽr t¾knilega skilgreiningu vandam‡lsins

heldur einnig sameiginlegan skilning var! andi mismunandi vi! horf ‡ " ‡tttšku almennings.

Keywords " ‡tttaka almennings; geislavirkur œrgangur; fjšl" j—! leg geymsla; stj—rnarh¾t-

tir (governance)

ix



blankpage

x



Eine Untersuchung kritischer Momente

fŸr …$entlichkeitsbeteiligung

im Kontext multinationaler Endlagerung radioaktiver AbfŠlle

Anja Kathrin Rue§

Juni 2018

Zusammenfassung

Die Endlagerfrage stellt eine Herausforderung fŸr traditionelle Instrumente politischer

EntscheidungsÞndung dar, sowohl hinsichtlich technologischer Unsicherheit als auch ge-

sellschaftlichen Konßikts. Bisher wurden …%entlichkeitsbeteiligung und multinationale

Kooperation in der Endlagersuche als unabhŠngige Forschungsfelder behandelt. Die vor-

liegende Studie kombiniert beide Aspekte, indem BŸrgerbeteiligung im Kontext multi-

nationaler Endlagerung untersucht wird. Ziel der Arbeit ist es, zu ergrŸnden, ob …f-

fentlichkeitsbeteiligung in einem multinationalen Endlagerszenario einer Harmonisierung

bedarf und wo kritische Momente auftreten. Die Forschungsfrage wird anhand einer ver-

gleichenden Fallstudie am Beispiel …sterreichs, DŠnemarks und der Niederlande mittels

qualitativer und quantitativer Inhaltsanalyse diskutiert. Der Fokus liegt hierbei auf der

Betrachtung von Beteiligungsformen aus politischer Sicht, wŠhrend die technologische und

rechtliche Dimension als Randbedingungen berŸcksichtigt werden. Zentrale Ergebnisse be-

stehen in der Abgrenzung und qualitativen Darstellung nationaler Herangehensweisen an

…%entlichkeitsbeteiligung in …sterreich, DŠnemark und den Niederlanden. Dabei werden

trotz Šhnlicher demokratischer Systeme und des gemeinsamen (EU-) Rechtsrahmens Ab-

weichungen festgestellt. DarŸber hinaus zeigen sich kritische Momente ausgehend von

Diskrepanzen technologischer PfadabhŠngigkeiten, im Besonderen angesichts der Zusam-

mensetzung von Abfallinventaren und zukŸnftig erwarteten Abfallquellen. Die nationalen

Rechtsrahmen weisen dagegen keine Eigenschaften auf, die eine gemeinsame Partizipa-

tionsstrategie hemmen. Zusammenfassend kann hervorgehoben werden, dass …%entlich-

keitsbeteiligung zwischen Partnerstaaten einer Harmonisierung bedarf, die nicht nur die

technische ProblemdeÞnition, sondern auch ein gemeinsames VerstŠndnis national unter-

scheidbarer Konzeptionen von BŸrgerbeteiligung beinhalten muss.

Keywords …%entlichkeitsbeteiligung; radioaktiver Abfall; multinationales Endlager; Go-

vernance
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1 Introduction

Ironically, nuclear waste is the only kind of waste that eradicates itself through natural

decay of radioactive isotopes. At the same time, the disposal of radioactive waste con-

stitutes one of todayÕs pivotal socio-technological challenges. The particular complexity

of repository planning pervades a multitude of dimensions: Based on its radiotoxic prop-

erties, nuclear waste requires isolation from the biosphere over large time scales1. While

the technological discourse revolves around repository design in an engineering sense, nu-

clear waste appears to be a highly value-laden subject in the societal sphere. Indeed,

the question of Þnal nuclear waste disposal is hanging over many countries like a sword

of Damocles, reinforced by a setting of uncertainty up to the point where inherently

technological issues can no longer be discussed separately from society and vice versa.

The current global nuclear waste inventory amounts to 29,620,000m3 (IAEA, 2017b).

Over the last decades, national approaches to nuclear waste disposal have been repeat-

edly revised, both in those 322 countries dealing with waste streams from nuclear power

reactors and less prominently in a multitude of other countries dealing with wastes from

e.g. medical applications and research reactors3. Meanwhile, political disputes persist,

comprising both elected representatives and civil society in its entirety. In this respect,

a variety of interests, values and perspectives becomes entangled in a complex network,

challenging not only the very content of nuclear waste policies but also traditional means

of decision-making.

In this setting of socio-technological conßict, the European Union (EU) adopted Coun-

cil Directive 2011/70/EURATOM of 19 July 2011 establishing a community framework

for the responsible and safe management of spent fuel and radioactive waste (European

Union, 2011). Two items compel particular attention: (1) the obligation to ensure mecha-

nisms of public participation in the decision-making process (European Union, 2011, Art.

10/2) as well as (2) the option to develop joint advances to Þnal nuclear waste disposal

(European Union, 2011, Preamble/32; Art. 4/4). From a political science perspective,

both provisions do in their own distinct way challenge established ideas of government

1 up to a million years, based on the IGSC safety case (OECD/NEA, 2006; Risoluti, 2014)

2 out of which 14 are presently EU members

3 Waste streams from military utilization of nuclear materials represent an exception and are not

covered in this study.
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action: citizen participation by extending the policy discourse to the lay public; multi-

national repositories by relativizing the ultimate responsibility of nation states for their

own wastes.

Previous research has been conducted on the signiÞcance of public participation and

governance in Þnal nuclear waste disposal. Participation hereby refers to an opening of

the policy discourse to a multitude of non-state actors within the structures of existing

political systems. Acknowledging the complexity and explosive potential of multi-layer

socio-technological problems, a growing number of scientists postulate that repository

planning cannot be su! ciently advanced in technocratic top-down approaches. In terms

of articulated intention, this view seems to gradually reach the European nuclear waste

agenda. Implementation, however, continues to be characterized by traditional patterns

of thought (Chilvers and Burgess, 2008; Kuppler, 2016). As for multinational concep-

tualizations of nuclear waste disposal, the scientiÞc literature is less abundant. Detailed

studies are available for economic and ethical assessments, with public participation being

mentioned as a boundary condition at the most. Hence, while public participation and

multinational solutions in repository planning are considered as separate topics in the

relevant academic literature, the potential overlap has remained a blind spot.

This study provides an exploratory approach to public participation in multinational

nuclear waste disposal. It investigates whether and to what extent states exhibit nation-

ally distinct conceptualizations and conventions of participation. This abstract concept

of participatory culture is approximated through an analytical contextualization of pub-

lic participation in three European reference countries, namely Austria, Denmark and

the Netherlands. Identifying variations in how citizen involvement is envisaged suggests

that joint nuclear waste policies require an explicit harmonization of public participation

practices. Moreover, an exploratory investigation enables a determination of the predom-

inant challenges valid for the countries under investigation. The analysis remains positive

at all times and refrains from normative recommendations about how participation in a

multinational nuclear waste repository scenario should look like. Technological and legal

disparities are considered as boundary conditions. However, despite acknowledging the

relevance of economic and ethical aspects, those dimensions fall outside the scope of this

study.
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1.1 Scenario

The term multinational nuclear waste repositoryis ambiguous in regard of the relation-

ship between involved states, speciÞcally respecting their rights and duties. Whilst in a

truly open political discourse the deÞnition itself could be negotiated among partners,

clariÞcation is required in order to conduct a transparent analysis.

Essentially, the adjectivemultinational postulates that two or more states are involved

in an at least at some point shared nuclear waste policy. This could occur in three

scenarios: (1) Closed siting process; (2) open siting process;(3) open siting process

and shared responsibility .

(1) Two or more countries decide to dispose parts or all of their nuclear waste inven-

tories in one repository, id est the repository is intended to contain wastes from at least

two countries. The siting process is closed, meaning the host country is determined a

priori. After waste emplacement, the responsibility for the repository remains with the

host country alone. This scenario corresponds to nuclear waste exports.

(2) Two or more countries decide to advance a joint repository for parts or all of their

nuclear wastes. The siting process is open among all partners. Thus, the host country is

unknown in the beginning of the policy process. However, after waste emplacement, the

responsibility for the repository devolves upon the host country alone.

(3) Two or more countries pursue a joint repository project for parts or all of their

nuclear waste inventories. The siting process is geographically open, with the determina-

tion of the host country being subject to the policy process. The responsibility for the

repository remains shared throughout its life cycle.

Despite acknowledging the potential variety of denotations of multinational nuclear

waste repositories,scenario 3 , including an open siting process and continuing shared

responsibility among partners, is the only scenario considered in this study.

1.2 Research Question and Design

The goal of this study is to compare Austria, Denmark and the Netherlands with respect

to the challenges arising from conceptualizing a joint public participation policy in multi-

national nuclear waste disposal. The analysis hereby focuses on the existing context for

public participation in the three states. Thus, a central assumption is that a countryÕs

distinct notion of participation - or participatory culture - can be framed as a path depen-
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dency and will a#ect future actions and policies. This understanding leads to the second

fundamental assumption: The challenge of implementing a multinational nuclear waste

repository increases with decreasing proximity of partner states in terms of political, legal

and technological preconditions. An explicit focus is placed on the political dimension

and therefore on the quality of citizen involvement in Austria, Denmark and the Nether-

lands. Technological and legal disparities are taken into account as boundary conditions,

resulting in a threefold analytical structure.

In order to appraise the relative quality of public participation in repository planning

and to derive trends at an aggregated national level, singular participatory events the-

matically related to nuclear waste would need to be assessed. However, neither Austria

nor the Netherlands have implemented citizen involvement in repository planning hith-

erto. Due to this absence of data, examples of participatory events in other thematic

contexts are selected as proxies4. The qualitative analysis of the political dimension is

complemented by a quantitative examination of the three respective national programs

for radioactive waste disposal, measuring the relative value attached to the concept of

participation for each state.

Boundary conditions considered in this study are the present state of technological

approaches, being the subject of decision-making, as well as external legal conditions that

enable participation. Also in this respect, the assumption is made: the more alike previous

policy choices, the easier a joint strategy.

Central to this thesis is a comprehensive case study comparing Austria, Denmark and

the Netherlands. Country selection is based on EU membership, in particular the ex-

istence of a common legal framework. All countries under observation take part in the

European Repository Development Organization Working Group5 (ERDO-WG), meaning

they explicitly look into a joint nuclear waste repository as one of their options. Out of

the six active working group members data availability proved best for the selected cases.

4 This step entails an important limitation: Despite still allowing for an estimation of nationally

di! ering trends in public participation, the utilization of proxies not related to the nuclear waste

context constitutes an additional source of misinterpretation that may deprive the aggregation of

accuracy.

5 non-proÞt organization with the purpose of providing support to countries in investigating the fea-

sibility of a formal, shared European waste disposal concept, introduced in chapter 2.3.2
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Moreover, Austria, Denmark and the Netherlands may be considered liberal democracies

with strong civil societies and a comparably small inventory of nuclear waste. An impor-

tant di #erence arises from their nuclear histories: Denmark has never developed a nuclear

power infrastructure, Austria built a nuclear plant that was never put into operation while

the Netherlands continues to operate a commercial nuclear power reactor.

Based on the previously observed gap in academic literature at the interface of public

participation and multinational advances to Þnal nuclear waste disposal, this project is

dedicated to the following research question:

Does public participation in a multinational radioactive waste disposal scenario re-

quire harmonization and what are critical junctures?

Harmonization is deÞned as the speciÞc e#ort of developing a joint public participation

policy; critical junctures refer to existing challenges to overcome in this process. In order

to address the research question, three sub-questions are posed:

1) How have Austria, Denmark and the Netherlands di! ered in technological ap-

proaches to nuclear waste disposal hitherto?

2) How do Austria, Denmark and the Netherlands di! er in the legal framework en-

abling public participation?

3) How do Austria, Denmark and the Netherlands di! er in participatory culture?

In regard to the political dimension, being the core of this project, it is assumed

that the repository siting process cannot be grasped su! ciently through the traditional

pathways of legislation in any of the three cases. The analytical framework applied here is

thus based on the distinction between repository management and repository governance

as two ideal types of decision-making approaches to Þnal nuclear waste disposal (Kuppler,

2016). Due to the abstract nature of participatory culture, an estimate is pursued through

extrapolation from quality criteria of singular participatory events.
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1.3 Thesis Structure

This paper adheres to the academic standards and conventions of political science. It is

organized as follows: Chapter 2 provides a comprehensive review of relevant literature

from a technological, legal, and social science perspective. An additional focus is placed

on multinational nuclear waste disposal and the related state of the art. Chapter 3 brießy

illustrates the concept of public participation in theory of democracy. Sheer theoretical

considerations are subsequently embedded in the context of repository planning. This

leads to the proposition of an analytical framework to assess national approaches to pub-

lic participation through the quality of singular participatory events. The underlying

research design and methodology are delineated in chapter 4, followed by an introduction

to the case study in chapter 5. The latter is to inform the reader about the political

systems, institutional contexts and nuclear histories of the countries under observation.

Chapter 6 constitutes the empirical core of this study, subdivided into three dimensions,

namely technological, legal and political preconditions. The focus is the political analy-

sis. Strengths and limitations of this study are reßected upon in chapter 7. Subsequently,

chapter 8 provides a summary, a more general outlook and closing remarks.
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2 Literature Review

This chapter is to give a systematic overview of the current state of research in the Þeld

of repository planning. Both technological and legal boundary conditions (section 2.1), as

well as a social science perspective (chapter 2.2) are considered. A third section (chapter

2.3) evaluates the intellectual progression of shared repositories as a new approach to

nuclear waste disposal. Consequently, the literature review serves three major purposes:

First, the reader is provided with the context of this study and thus essential foundations in

understanding the research problem. Second, crucial areas of conßict are being delineated.

This is done for the societal level per se, but also for the technological and legal outlooks on

nuclear waste disposal, particularly where academia intercepts with the political debate.

Finally, this chapter reveals important gaps within the prevailing scientiÞc debate that

not only locate this study within the academic context, but also justify its relevance. The

delineation of central disputes in technology, law and social science also serves as an initial

basis for the criteria framework applied in the analytical comparison.

2.1 Boundary Conditions

2.1.1 The Technological Dimension

Hazards commonly associated with nuclear waste are related to its radiotoxic properties.

Ionizing radiation is any type of radiation that has enough energy to remove electrons from

an atom or molecule. It travels in the form of particles (" , #, neutrons) or electromagnetic

waves ($-rays, X-rays). Radioactivity refers to the spontaneous decay of unstable atomic

nuclei. Radiation per se is a natural phenomenon, with radioactive substances being

part of EarthÕs environment. This so-called natural background radiation is composed of

three sources of radiation, including cosmic rays, terrestrial radiation, originating from

radioactive materials in soil and rock, as well as internal radiation within the human body,

mainly through potassium-40 and carbon-14. Levels of natural exposure vary greatly,

depending on the geographic location. Additionally, artiÞcial background radiation arises

from enhanced natural (i.e. through mining, mineral processing or air travel) or man-made

sources, including medical applications, the nuclear fuel cycle, industrial and educational

use of radiation, but also the fallout from atmospheric nuclear weapons testing and nuclear

accidents (Murray and Holbert, 2015; UNSCEAR, 2000).
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2.1.1.1 Health E ! ects of Exposure to Ionizing Radiation

As ionizing radiation interacts with living matter, free radicals are induced that may

change the chemical structure of the molecules they encounter. Moreover, radiation can

disturb DNA at a cellular level. Some organs within the human body are more sensitive

to radiation damage than others. To calculate received dose, a tissue weighting factor

is required (Wrixon, 2008). For instance, lung tissue and bone marrow are found to be

particularly sensitive to radiation and are thus assigned a tissue weighting factor twelve

times the factor for skin (ICRP, 2007). This is especially relevant if internal exposures

are of concern (e.g. ingestion or inhalation of radioactive gases or dust).

If the bodyÕs natural repair mechanisms cannot cope with radiation damage or free

radicals, cells may mutate or die. The probability of unrepaired cell damage grows with

absorbed dose, and also depends on whether exposure was of chronic or acute nature (OHS

Body of Knowledge, 2012). Depending on the e#ective dose6, ionizing radiation can have

severe e#ects on living tissue and thus on human health. Beyond certain threshold levels,

radiation may damage the functioning of organs by modifying or destroying a large enough

number of cells. Table 1 summarizes important threshold doses for deterministic radiation

e#ects. Acute exposure hereby refers to single short-term exposure.

In case of low dose chronic exposure, health risks decrease substantially. However,

long-term e#ects occur and can appear even decades after exposure. E#ects may include

most forms of leukemia and cancer, as well as hereditary damages in o#spring (Kiefer and

Koelzer, 1987; UNSCEAR, 2000; WHO, 2017). A large-scale epidemiological study on a

survivor population of the 1945 Hiroshima and Nagasaki atomic bombings for instance

concludes that the fraction of excess cancers increases proportional to radiation dose,

from a 1.8% for an absorbed dose7 below 0.1 Gy to 61% at 2 Gy or above (Jordan, 2016).

Furthermore, children and adolescents bear a higher excess risk (WHO, 2017).

6 "[The] e! ective doseE [is] the tissue-weighted sum of the equivalent doses in all speciÞed tissues

and organs of the body, given by the expression:

E =
!

T
wT

!

R
wR DT,R or E =

!

T
wT HT

where HT or wR DT,R is the equivalent dose in a tissue or organ, andwT is the tissue weighting

factor" (ICRP, 2007, p. 23). The unit for the e ! ective dose is Sievert (Sv), with 1 Sv = 1 Jkg! 1.

7 [The] absorbed doseD [is] the fundamental dose quantity given by:
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Dose E! ects (acute exposure)

100 mSv lower estimate of the threshold value for foetal damage

500 mSv skin redness

1,000 mSv acute radiation syndrome

3,000 Ð 4,000 mSv
LD 50 (death of 50% of exposed people after 3-6 weeks

without medical treatment)

>8,000 mSv low chance of survival without medical treatment

Table 1: Important thresholds for deterministic radiation e#ects (BfS, 2017).

As outlined in chapter 2.1.1.2, di#erent types of nuclear waste contain di#erent con-

centrations of radionuclides, resulting in a broad spectrum of radiotoxicity. Consequently,

various options for safe waste disposal arise, ranging from near surface to deep geolog-

ical repositories. Generally speaking, all methods of radioactive waste disposal aim at

the protection of people and the environment from hazardous radiation exposure (IAEA,

1997).

2.1.1.2 Types of Waste

The term nuclear or radioactive wasterefers to "radioactive material in gaseous, liquid

or solid form for which no further use is foreseen" (IAEA, 1997, 2(h)). This may include

by-products of the nuclear power industry, comprising the whole nuclear fuel cycle, as well

as tailings from medical and industrial utilization8. Nuclear waste arises in a variety of

physical and chemical forms, with a broad range of radiological properties. This diversity

results in an equally manifold system of classiÞcations that varies from state to state

or even between di#erent institutions within countries (IAEA, 2009b). Discrepancies

in terminology constitute an impediment to communication and cooperation both on a

national and multinational level.

D = d ø!
dm

where dø! is the mean energy imparted to matter of mass dm by ionising radiation" (ICRP, 2007,

p. 17). Its unit is Gray (Gy), with 1 Gy = 1 J kg! 1.

8 Other sources of nuclear waste are military applications in countries that maintain a non-civil nuclear

program (Blowers et al., 1991). This is not the case for Austria, Denmark or the Netherlands.
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In order to address deÞciencies in the present heterogeneous maze of terminologies,

the 2009 IAEA General Safety Guide No. GSG-1 develops a common and comprehensive

scheme for nuclear waste classiÞcation. Six categories of waste are identiÞed and shall be

discussed within this chapter: Exempt waste (EW), very short lived waste (VSLW), very

low level waste (VLLW), low level waste (LLW), intermediate level waste (ILW), as well as

high level waste (HLW) (IAEA, 2009b). The typology is largely based on considerations of

waste management and disposal; as depicted in Figure 1, di#erent types of waste require

di#erent degrees of isolation from the biosphere. Whenever reasonable and possible, this

study relies on the IAEA classiÞcation.

Figure 1: Conceptual illustration of the waste classiÞcation scheme; included with

explicit permission of IAEA (IAEA, 2009b).
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Exempt waste

Exempt waste refers to any tailings that contain small enough concentrations of radionu-

clides to be exempted or cleared from regulatory radiation protection control. In order to

meet the criteria for artiÞcial radionuclides, the e#ective dose to individuals must be 10

µSv per year or less. For radionuclides of natural origin, on the other hand, the threshold

value is based on the "upper end of the worldwide distribution of activity concentrations

in soil" (IAEA, 2009b, p. 9) (IAEA, 2004a).

Very short lived waste

Very short lived waste contains radionuclides of very short half-lives but with an activ-

ity content above clearance. Typical examples are wastes from192Ir or 99mTc sources,

and thus mainly from medical and industrial utilization. VSLW is stored for decay un-

til activity levels fall below clearance. Depending on the half-lives of the predominant

radionuclides, as well as concentrations of longer half-life radionuclides, wastes may be

categorized as VSLW. Even though there is no general boundary value, it is common to

consider waste containing radionuclides with half-lives of 100 days or less for decay storage

(IAEA, 2009b).

Very low level waste

Very low level waste commonly contains a radionuclide concentration just above the clear-

ance level. It is subject to regulatory control, but does not require sophisticated contain-

ment and is therefore eligible for engineered landÞll disposal. VLLW typically arises from

the operation and decommissioning of nuclear installations or from the mining industry.

The IAEA safety guide does not deÞne a speciÞc threshold. However, it is stated that

"a landÞll facility can safely accommodate waste containing artiÞcial radionuclides with

levels of activity concentrations one or two orders of magnitude above the levels for ex-

empt waste, for waste containing short lived radionuclides and with limited total activity"

(IAEA, 2009b).
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Low level waste

Low level waste, according to the 2009 IAEA classiÞcation, refers to waste that is suit-

able for near surface disposal in engineered facilities, involving robust containment and

isolation for up to several centuries. LLW may thus contain high levels of short-lived

radionuclides. It comprises a broad spectrum of activity concentrations and is generated

from medical and industrial applications, as well as from the nuclear fuel cycle. Even

though boundary values greatly depend on the disposal site and the respective period of

institutional control, a number of states agree on an average upper limit of 400 Bq9/g

alpha activity (IAEA, 2009b).

Intermediate level waste

Intermediate level waste comprises wastes containing considerable amounts of long-lived

radionuclides and thus requiring a greater degree of isolation than LLW. Disposal facilities

are designed at a depth between tens and several hundreds of meters; waste decay heat

remains negligible or limited. Typical examples are ion exchange resins, as well as mate-

rials from reactor decommissioning. Whereas a delineation of LLW and ILW is related to

both activity rates and site characteristics on a case to case basis, the upper boundary of

the ILW category depends primarily on the heat generating capacity of the waste (IAEA,

2009b).

High level waste

High level waste refers to waste with high enough concentrations of both short- and long-

lived radionuclides to generate decay heat for several centuries. Containing the highly

radioactive Þssion products and transuranic elements from the reactor core, it requires

deep geological disposal (after decades of cooling); heat dissipation must be taken into

account. HLW includes spent nuclear fuel, conditioned waste from reprocessing, as well as

any other type of waste that needs a comparable degree of isolation from the biosphere. By

the time of disposal, activity concentrations typically amount 104TBq/m 3 (IAEA, 2009b).

As depicted by Table 2, HLW only comprises a small volume of the total waste produced

from electricity generation, whilst accounting for approximately 95% of its radioactivity

(IAEA, 2013).

9 SI derived unit for activity; 1 Bq = 1 s! 1 (ICRP, 2007).
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Type of Waste Volume (% of total) Radioactivity (% of total)

LLW " 90% " 1%

ILW " 7% " 4%

HLW " 3% " 95%

Table 2: Relative volume and radioactivity according to waste type from power

generation (IAEA, 2013).

2.1.1.3 Disposal Options

By-products from nuclear installations may either be considered waste or a resource. Con-

sequently, various treatment and disposal concepts have been proposed and in some cases

put into practice. Amongst the theoretical approaches to nuclear waste handling, a great

variety of theoretical options may be identiÞed, however, not all of them are considered

safe and practicable according to the present state of research: Numerous studies, for

instance, devote themselves to alternatives such as borehole disposal, seabed disposal,

space disposal, and disposal in polar ice sheets (Mathers, 1978; National Research Coun-

cil, 2001). Most researchers agree that, depending on the type of waste, only four generic

options fulÞll the criterion of "responsible" waste handling. Those include: (a) reprocess-

ing of spent fuel, (b) storage for future utilization, (c) partitioning and transmutation, as

well as (d) permanent isolation from the biosphere (Kuppler, 2016; Murray, 2003).

(a) Reprocessing refers to the chemical separation of uranium and plutonium from

spent fuel elements, as well as their recycling into new uranium-plutonium mixed-oxide

(MOX) fuel. This is done by cutting up and dissolving SNF in boiling nitric acid, from

which plutonium and uranium are then extracted in a so-called PUREX (Plutonium-

Uranium Redox Extraction) process. The result is reprocessed uranium (96% of the origi-

nal mass), plutonium (1%), as well as 4% HLW (Benedict et al., 1981). Reprocessing SNF

is standard in many states, including the Netherlands; other countries deliberately decided

against reprocessing10. Even though reprocessing, from a sustainability perspective, re-

covers Þssionable material from components otherwise considered waste, the procedure is

criticized for environmental reasons and non-proliferation concerns: Firstly, reprocessing

facilities release small portions of the radioactivity into the atmosphere during normal

10 i.e. Germany after 2005 (Bundesregierung and EVU, 2000).
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process operation. Secondly, a considerable fraction of the recovered plutonium is not

directly reused, but remains in storage. Theoretically, the current world stock provides

enough weapon-grade material for tens of thousands of nuclear weapons (Bunn et al.,

2003). Furthermore, reprocessing does not eliminate the necessity of additional disposal.

(b) The central idea behind storing nuclear waste for future utilization is that research

and development may demonstrate advanced ways of waste disposal or even new applica-

tions for what is at present considered waste. Such technologies might include approaches

that are already being researched, i.e. fast neutron reactors and transmutation (discussed

in section (c)) (Bunn et al., 2003; Magill et al., 2003). At the same time any other not yet

researched ways of utilization remain imaginable. An important factor to be considered

in this regard is retrievability, meaning the possibility to access and retrieve wastes from

disposal facilities for a given time horizon. This is not only relevant for potential future

technological breakthroughs, but also for unexpected complications such as instability of

the disposal site or other safety concerns that become apparent only after waste emplace-

ment (OECD/NEA, 2001). The question of retrievability remains controversial and is

further discussed in chapter 2.1.3.3.

(c) Partitioning refers to speciÞc methods11 of separating SNF into its distinct compo-

nents: uranium, plutonium, minor actinides and Þssion products. Transmutation means

conversion of one element or isotope into another through nuclear reactions or radioactive

decay. By neutron-induced Þssion or neutron capture, long-lived minor actinides can be

turned into shorter-lived elements. Therefore, both volume and radiotoxicity of the waste

decrease signiÞcantly, as well as the time horizon for which isolation from the biosphere

is required. This may be achieved through fast reactors or accelerator-driven sub-critical

systems (Knebel, 2016; Magill et al., 2003). However, partitioning and transmutation

technologies do not eliminate the necessity of a Þnal repository according to the current

state of knowledge (Geckeis, 2015; Magill et al., 2003).

(d) Finally, isolation from the biosphere (repositories) remains the most discussed

disposal option both in science and society. Isolation hereby refers to permanent con-

Þnement of the waste in order to shield the natural environment from radiation. It

can be achieved through either above-ground disposal at speciÞcally designed facilities

or deep geological repositories. Depending on the site and type of waste, time horizons

11 aqueous or pyroprocessing
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between several hundreds of years and 1,000,000 years have been proposed (Colglazier,

1982). Other approaches (e.g. seabed, space, borehole ore ice sheet disposal) have been

proven either not practicable or too risky (Herrmann and Ršthemeyer, 1998; Murray and

Holbert, 2015). Most countries with a nuclear energy program and/or responsibility for

any kinds of nuclear waste primarily investigate deep geological disposal in various types

of host rock. The Netherlands, on the other hand, pursues a combined approach, with

engineered surface disposal for approximately 100 years, followed by an underground

repository (OECD/NEA, 2009). As outlined before, Þnal disposal is necessary in con-

junction with all other disposal options according to the state of the art. Plans for Þnal

nuclear waste repositories are well advanced in some countries, such as Sweden, Finland

or France (Di Nucci et al., 2014). However, no code of best practices has been deÞned for

the siting and design process. In fact, the question of an "optimal repository" presents

itself as both a complex network of diverse technological options (see chapter 2.1.3) and

an inherently political issue, largely connected to societal mindsets that are yet subject

to change (Kuppler, 2016).

2.1.1.4 Central Disputes: Technological Choice

As for the current state of research, permanent repository development seems inevitable,

even if new developments in waste handling are considered. There is, however, not only

one type of repository, but a variety of technological options and combinations, each with

their very distinct advantages and disadvantages. The question of good practices is a

technical one in the Þrst place. However, due to a high degree of uncertainty and public

attention, questions of science and technology overlap with the societal discourse. Con-

sequently, in order to truly comprehend the conßict-ridden nature of developing a Þnal

repository policy, it is necessary to approach major design features from their very tech-

nical side. In this regard, Þve main problems may be identiÞed within the technological

discourse: surface vs. sub-surface disposal, geology, barrier systems, time scales, as well

as retrievability. Those categories later serve as a basis for the (technological) analytical

comparison.
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2.1.1.4.1 Surface vs. Sub-surface Disposal

Geological disposal in deep mined formations and surface storage at speciÞcally engineered

facilities are the only nuclear repository options that are considered "feasible now and in

the foreseeable future" (National Research Council, 2001, p. 114). However, in regard of

long-term safety and security, a variety of distinct risks and uncertainties arise for each

respective disposal approach.

In order to shield the natural environment from radiation, deep geological repositories

rely on both the geological characteristics of the disposal site and speciÞcally engineered

barrier systems. Physical and chemical conditions deep underground have proven rela-

tively stable on even geological time scales. Moreover, deep geological disposal in conjunc-

tion with repository closure appears to be the only permanent and Þnal waste handling

solution at present. Overall repository behavior depends on the stability of the host rock.

Major risk factors include slow natural processes (e.g. climate change, erosion, groundwa-

ter movement), rapid natural processes (e.g. ßooding, earthquakes, earthquake-induced

permeability changes), waste-induced processes (e.g. groundwater thermal convection, ra-

diation damage to containment structures, stability changes through mining operations),

as well as human intrusion (National Research Council, 2001).

Nuclear waste storage in above-ground facilities, on the other hand, ensures safety

through robust waste packaging in purpose-designed containers at monitored storage

buildings. In contrast to the geological disposal option, surface storage (at interim storage

facilities) has proven both safe and secure over decades; therefore, science may rely on

empirical data and actual experience regarding waste behavior (OECD/NEA, 1999; Sš-

derman, 1997). Furthermore, retrievability strategies are less di! cult to sustain for above-

ground structures. This is relevant both in regard of unforeseen complications and po-

tential future waste utilization options (Keeney and von Winterfeldt, 1994; OECD/NEA,

2001). However, besides natural weathering on the buildings themselves, the human fac-

tor poses a considerably greater risk to surface storage than to deep geological disposal.

As it is much easier to access surface buildings, safety structures, monitoring and control

must be maintained for the entire operational time of the repository. Surface disposal is

thus subject to societal change and depends greatly on whether future generations are

prepared to provide the necessary resources (Buser, 2003; National Research Council,

2001).
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Virtually all countries with a nuclear power program have experience with surface

storage as an interim solution. At the same time, the geological option is aimed at for Þnal

disposal. This is true for HLW (deep geological) and most LILW (shallow sub-surface or

deep geological) (Finster and Kamboj, 2011; OECD/NEA, 2001). A de facto exemption is

the Netherlands with purpose-built above-ground storage facilities (HABOG) for at least

100 years, notwithstanding that the Dutch long-run nuclear waste policy also foresees a

deep geological repository.

2.1.1.4.2 Geology

Geological disposal relies on the isolation of radioactive waste within the geosphere; po-

tential locations need to remain stable over large periods of time. In other words, a

repository may not be built into an earthquake zone, areas of ongoing mining operations,

or where deep erosion through running water or ice is likely. The host rock at repository

depth needs to allow for simple mining, but must be strong enough to sustain an opening

at least during the waste emplacement phase. Furthermore, attention is to be drawn to

groundwater ßows that may jeopardize the integrity of the disposal site. Therefore, not

all kinds of rock are suitable for nuclear repositories. The main types of host rock that

are considered within the academic discussion include igneous crystalline rocks, argilla-

ceous shale and clay, as well as rock salts (IAEA, 2009a; Krauskopf, 1988; Sostaric and

Neubauer, 2012). Disposal concepts and host rock preferences di#er between countries,

mostly depending on the availability of appropriate geological formations within national

borders.

Crystalline Rock

Crystalline rock12 refers to any type of igneous (i.e. granite) or metamorphic rock (schists).

Amongst the merits of this respective type of rock is low porosity and high strength. It is

therefore expected to provide stable conditions for deep geological repositories. As crys-

talline rock has formed at high temperatures, e#ects from modest waste-induced temper-

ature increases are considered negligible. However, fractures and thus paths for ground-

water movement are omnipresent even in stable formations at depth. Actual conditions

12 The term crystalline rock is in fact a misnomer, as other rocks (i.e. limestone, salt, shales) also take

crystalline structures (Krauskopf, 1988).
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are di! cult to anticipate from the surface, rendering the siting and mining process with

an additional level of complexity. Ultimately, identifying appropriate locations depends

on locating spots with few, small, or clogged joints and hence little overall permeability

(Krauskopf, 1988; Sostaric and Neubauer, 2012).

The potential of granite as a host for nuclear waste disposal has been investigated

chießy in Sweden and Finland, where granite formations are the predominant mineral, but

also in France and Switzerland (Buil et al., 2010; Price and Rechard, 2014; Rechard et al.,

2013). Those studies have shown that suitable sites with slow or small enough groundwater

ßow can be identiÞed in crystalline rock formations (Pettersson and Lšnnerberg, 2008).

In fact, Finland and Sweden pursue the most advanced disposal strategies at this point:

The construction of the Swedish HLW repository at Forsmark is scheduled to commence

in the early 2020s; the Finnish HLW repository Onkalo at Olkiluoto expects to initiate

waste emplacement in the 2020s (Posiva, 2017; SKB, 2016).

Shale and Clay

Agrillaceous rocks (i.e. minerals containing clay-like components to a signiÞcant extent)

are considered another promising host formation for nuclear waste repositories. This is

due to relatively low permeability, the absence of large fractures and shear zones, as well as

the capacity of cation absorption that is an integral property of clay minerals (Krauskopf,

1988; Sostaric and Neubauer, 2012). However, only few kinds of agrillaceous rock possess

the necessary strength to sustain an underground cavity for waste emplacement; additional

stabilization mechanisms are most certainly required (Pusch, 2008). Moreover, waste-

induced temperature increases within the repository could alter mineral composition,

gradually rendering the host rock more permeable and less sorptive (Wersin et al., 2007).

Detailed research of agrillaceous rock as a repository host is for instance conducted in

Belgium and Switzerland. Those studies suggest that some of the clay formations under

investigation do fulÞll the criteria of technological feasibility and barrier e#ects of the host

rock according to the current sate of knowledge (Price and Rechard, 2014). Heat-related

hazards to the repository integrity are expected to be negligible up to a temperature load

of 100! C (Wersin et al., 2007). Clay remains the preferred medium for radioactive waste

disposal in Switzerland, with notable advance in the site selection process in recent years

(NAGRA, 2012).
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Salt

Deposits of rock salt are considered suitable formations for underground nuclear waste

disposal in various countries. The main advantages of salt as a host rock are low poros-

ity, thermal stability and and plastic behavior that eventually promotes natural closure

of cavities. Therefore, waste disposed in a salt dome would ultimately be encapsulated

in solid salt under the lithostatic pressure of the overlying layers of rock (Pusch, 2008;

Sostaric and Neubauer, 2012). Furthermore, the presence of large underground salt de-

posits indicated that there has been little or no groundwater intrusion over long time

periods (OECD/NEA, 2000). Salt is easily mined and is expected to sustain openings for

at least the waste emplacement phase. However, both the plastic ßow and movement of

liquids cannot be modeled precisely. Salt always contains certain amounts of brine, in the

form of Þlms between and inclusions within salt crystals. These inclusions are known to

move towards heat sources and could accumulate around waste canisters. Other concerns

include radiation damage of NaCl in conjunction with the production of free chlorine, as

well as the high solubility of salt that makes the prevention of water penetration essential

(von Berlepsch and Haverkamp, 2016; Krauskopf, 1988; van Opbroek and den Hartog,

1985).

Salt as a medium for nuclear waste disposal has been studied intensively for instance

in Germany and the United States. Experience from respective test sites suggests that

radioactive waste may be isolated in underground salt bodies under isothermal conditions

(von Berlepsch and Haverkamp, 2016; Winterle et al., 2012). Moreover, disqualifying

criteria and minimum requirements for potential sites have been derived on the national

level. Salt formations remain the preferred disposal medium in Germany, however, no

repository concept has been developed (DAEF, 2014).

2.1.1.4.3 Barrier Systems

Nuclear waste repositories commonly aim for multi-barrier systems to isolate the waste

from the natural environment through multiple independent barriers. Those include the

geological barrier, isolation barriers as well as engineered barrier systems (Herrmann and

Ršthemeyer, 1998; OECD/NEA, 2003). Whilst the geological barrier is constituted by the

host rock formation, isolation barrier refers to the bu#er and backÞll materials surround-

ing the waste canisters to stabilize excavations and establish favorable thermo-hydro-

mechanical-chemical conditions. Furthermore, seals and plugs impede water intrusion
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and overall access to the repository. Engineered barriers, on the other hand, comprise

the close range waste conÞnement. This includes both the waste canisters and the ac-

tual form of the waste (immobilization barrier) that prevents degradation (Herrmann and

Ršthemeyer, 1998; Savage, 1995).

Arrangement and design of engineered and isolation barrier systems greatly depends

on geological site characteristics. If fractures and shear zones are present, technological

barriers gain relative importance, whilst in salt-based repositories, the rock formation

itself constitutes the paramount barrier (Herrmann and Ršthemeyer, 1998; Pusch, 2008).

Therefore, in order to assess if engineered and isolation barrier systems fulÞll their desired

purpose, multiple factors must be considered. Those include: data on site conÞguration,

waste characteristics, barrier materials, modeling, as well as experience from laboratory

and in situ testing (OECD/NEA, 2003). On the other hand, the most robust technological

barrier could be used regardless of rock types, based on maximum security considerations.

Standardization would thus constitute a necessary basis for cross-border waste disposal.

In practice, the question of appropriate barrier systems has emerged not only as a

matter of technological optimization but also as a fervent societal controversy in various

countries. In other words, a dispute regarding the criteria of repository site selection and

design may be identiÞed; this conßict goes beyond sheer technical consideration, with

political criteria at its very center. Nonetheless, the role of the political debate remains

contested (Kuppler, 2016).

2.1.1.4.4 Time Scales

As radioactivity never reaches zero, common rules are required to determine how long

radioactive waste must be isolated from the biosphere. The protection goal is primarily

deÞned by the time span until waste activity falls below activity levels of natural uranium

ore and is no longer considered hazardous. This value di#ers for each speciÞc radionuclide.

Aiming for comprehensive safety assessments13, additional factors are to be considered:

uncertainties in system evolution, time of occurrence of peak calculated doses, very slow

long-term processes and infrequent events, as well as stakeholder concerns. For a repos-

13 "...the process of systematically analysing the hazards associated with the facility and the ability of

the site and design to provide the safety functions and meet technical requirements" (OECD/NEA,

2006, p. 13).
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itory that isolates HLW 14, recent safety assessment models cover time frames between

10,000 to a hundred million years. However, scientists increasingly seem to agree upon

one million years as an appropriate and universally accepted time scale (OECD/NEA,

2006; Risoluti, 2014).

Despite the de facto emergence of one million years as an international reference value

for repository safety requirements, terminologies and degrees of precision vary greatly on

national scales. This is especially true for the subdivision of protection objectives, meaning

the speciÞcation of post-closure safety criteria in di#erent time frames and derived regula-

tions (Bork et al., 2001). A 2006 OECD/NEA report prepared by the Integration Group

for the Safety Case IGSC identiÞed the following major dissimilarities between countries

in how time scale issues are being approached15: the duration over which stability of the

geological formation must be demonstrated; time limits of quantitative regulatory criteria,

as well as if such time limits are required at all; the weighting assigned to "calculated risk

and dose for compliance demonstration" (OECD/NEA, 1999, p. 91) and if a decrease over

time is assumed; extent of the pre-closure phase and potential extended opening period;

time frames for monitoring, control and record keeping and if such a time frame is delin-

eated; time frames over which human intrusion can be excluded; speciÞcation of overall

assessment time spans (OECD/NEA, 2006). Discrepancies in terminology and nation-

ally deÞned goals pose an obstacle to inter-state communication, especially if respective

regulations or policies have been formulated. Therefore, in the event of multinational

cooperation towards a shared nuclear waste repository, conßict may arise from di#erent

understandings of time scales and related protection objectives.

2.1.1.4.5 Retrievability

Deep geological disposal, in conjunction with subsequent repository closure after waste

emplacement, is the only known permanent and Þnal nuclear waste handling solution (Na-

tional Research Council, 2001). Nonetheless, in various countries the question of waste

retrievability has gained importance in both the academic and societal debate. Main-

taining the option to extract waste at later points in time entails distinct (a) beneÞts

and (b) detriments, as well as (c) technological implications on repository design and

14 either solely or in conjunction with other types of waste

15 A detailed overview is provided by (OECD/NEA, 2006, pp. 91-93).



22 2 LITERATURE REVIEW

operation. Those aspects are depicted in the following section, taking into account tech-

nological, socio-political, economic and ethical considerations. It is important to bear in

mind though that reasons for or against and e#ects of retrieval strategies may not be fully

anticipated prior to repository implementation and thus cannot be illustrated comprehen-

sively. As the biosphere and antroposphere are expected to change over large time-scales,

associated advantages and disadvantages must be reassessed throughout the lifetime of

the disposal facility.

(a) From a technical and economic point of view, conceivable future utilization op-

tions constitute one of the key drivers for incorporating a retrieval strategy into repository

planning. Acknowledging the potential of unexploited technological development, what

is now considered waste could eventually turn into a resource. Ongoing research, for in-

stance, explores the feasibility of partitioning and transmutation of SNF in fast reactors or

accelerator-driven systems, which could substantially decrease volume and radiotoxicity

of the waste (Knebel, 2016; Magill et al., 2003). The idea of future utilization is how-

ever not limited to currently researched Þelds, but comprises any possibility of obtaining

useful material from nuclear waste and/or advancements towards better waste handling

alternatives. Moreover, retrievability allows for ßexibility and a precautionary approach

to nuclear waste disposal. This enables corrective action in case of unexpected events

or emergencies after waste emplacement (IAEA, 2009b). From a socio-political perspec-

tive, the major merit associated with waste retrieval provisions is public opinion. In fact,

stakeholder consultations carried out on national levels suggest that the option of waste

retrievability might constitute a key driver in public acceptance building, potentially due

to a general aversion to irreversible decisions in environments of uncertainty (DEFRA,

2001; IAEA, 2009a; Mathieson, 2000). Finally, including retrievability features in nuclear

waste disposal concepts empowers future generations to reach their own decisions; this op-

portunity is considered a positive aspect as ethical evaluation criteria are applied (IAEA,

2009a; SKN, 1988).

(b) Potential technological disadvantages of nuclear waste retrievability on the other

hand include negative impacts on radiation safety. In an open repository scenario work-

ers are exposed to greater radiation doses, due to enlarged periods of waste package

handling. This is especially the case if actual waste retrieval is considered. On the other

hand, one could envisage automated waste handling systems becoming a reality before
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retrieval emerges as a practical issue, thus reducing radiation exposure of humans. More-

over, as the geological barrier is not permanently sealed, engineered barriers gain relative

importance. Assuming barrier degradation over time, public risk exposure increases, but

it remains unclear whether this risk exceeds post-closure long-term risks to the biosphere.

Illegal human intrusion is likely to be more di! cult to prevent, as accession pathways to

the repository site are deliberately kept open. In any case, retrievability requires constant

monitoring, maintenance and extended security measures that amount to a constant eco-

nomic burden for as long as the option to recover waste from the disposal site is maintained

(BfS, 2015; Biurrun et al., 2000). From a societal perspective, changes and uncertainty

regarding political stability in the long run could hinder scheduled repository closure or

even lead to abandoned facilities. As ethical arguments are considered, provisions on

retrievability contradict the polluter pays principle by externalizing the cost and burden

of the nuclear waste issue to future generations (BfS, 2015). At the same time though, if

the waste is a conceivable resource for future generations, one might look upon this as an

investment albeit an uncertain one.

(c) Incorporating retrievability strategies into a nuclear waste repository concept has

considerable implications on both the design of the disposal site and associated technical

infrastructure. Di#erent types of host rock are more or less suitable to maintain mined

structures and thus facilitate or complicate re-excavation (Engelmann et al., 1995; IAEA,

2009a). Engineered barrier systems, in particular waste containers, maintain their in-

tegrity only over certain time scales (between 1,000 and 100,000 years for modern designs

(IAEA, 2009a)); questions of package size and weight, as well as removability of back-

Þlling materials play additional important roles in the planning process if waste is to be

retrieved at a later stage. Actual recovery operations then rely on a combination of Þxed

(e.g. rails, utilities) and mobile equipment (e.g. transport machinery) within the repos-

itory system (IAEA, 2009a). Depending on the disposal life cycle stages during which

waste retrieval shall be enabled, e#ort and cost of recovery vary greatly, with the ease of

retrieval gradually decreasing as disposal implementation advances. This phenomenon is

depicted by Figure 2. A 2009 IAEA report concludes that "the timescales when retrieval

is likely to be practicable on technical grounds is of the order of hundreds of years (e.g.

up to 500 years)" (IAEA, 2009a, p. 32); for repository concepts that foresee early closure,

retrieval may be possible without speciÞc facilitating design features. In general, if the
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waste recovery option is aimed at, safety features must be challenged in order to exclude

obstacles to future access; on the other hand, any design feature to enable waste retrieval

must be confronted in regard of potential interactions with overall repository integrity

(OECD/NEA, 2012).

Figure 2: Illustration of waste life cycle, degree of retrievability, passive vs. active

safety measures and retrieval costs in geological repositories; included with explicit

permission of OECD/NEA (OECD/NEA, 2012).

Considering the present state of international nuclear waste handling policies, the

question of retrievability emerges as a highly disputed issue. This is not only true for the

binary controversy between a repository concept with or without retrieval option, but also

regarding the time scales for which waste recovery must be enabled. Several countries16

incorporate retrievability into their approaches to nuclear waste disposal on time scales

below 200 years (BfS, 2015). However, provisions tend to be vague and generic, rendering

the public discourse subject to large degrees of uncertainty.

16 e.g. Belgium, Finland, France, Sweden, Switzerland
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2.1.2 The Legal Dimension

Considering democratic states, one may assume that public participation - to which ever

extent - derives from a set of national legislation. This might be in the form of require-

ments for speciÞc focus areas, such as environmental governance, or more generalized

principles of policy making. Relevant legal frameworks are primarily grounded in na-

tional law. At the same time, a number of international and supranational conventions

o#er provisions of both public participation in general and in environmental governance.

This becomes especially relevant, as a multinational repository scenario is envisaged. The

interesting question is whether and to what extent international conventions result in

a common legal understanding of public participation, which would consequently be re-

ßected in national legislation. The result is a complex multi-layer assemblage of sources

of law and inconsistent regulations that necessitates to be entangled.

The purpose of this chapter is to examine those aspects of the international and

supranational legal context for public participation that a#ect the question of public

participation in Þnal nuclear waste disposal. First, the relevant international conventions,

namely the •rhus Convention and the Espoo Convention, are concisely outlined. Second

and with respect to the design of the case study, the EU framework is examined. Hereof,

the academic literature dealing with the national transposition of secondary EU legislation

is of particular importance. This also leads to the derivation of central disputes between

the poles of EU directives and national compliance, which later serve as a basis for the

legal analytical comparison.

2.1.2.1 International Conventions

2.1.2.1.1 •rhus Convention

The UNECE Convention on Access to Information, Public Participation in Decision-

making and Access to Justice in Environmental Matters (•rhus Convention) was signed

on 25 June 1998 in •rhus, Denmark. At present, 46 countries plus the European Union are

parties to the convention (UNECE, 2018). It establishes rights of the public in environ-

mental decision-making. State parties are obliged to ensure these rights at the national,

regional and local level.



26 2 LITERATURE REVIEW

The 1998 •rhus Convention follows a threefold structure: It grants individuals and

their associations the right to access environmental information, the right to participate

in environmental decision-making, as well as the right to challenge decisions that do not

comply with the aforementioned principles (UNECE, 1998, Arts. 4-9). In fulÞllment

of Article 15 (review of compliance), the •rhus Convention Compliance Committee was

established as a unique instrument in international law, enabling citizens to directly ex-

press their concerns. However, the committee can only make recommendations rather

than legally binding decisions. The convention itself though is legally binding for all state

parties.

SpeciÞcally as regards the public participation pillar, states are required to inform

the public of proposed activities, draft decisions, intended decision-making procedures

and opportunities for participation. Participation measures should be transparent and

occur at an early stage (UNECE, 1998, Arts. 6,7). Moreover, "the result of the public

participation shall be taken into account as far as possible" (UNECE, 1998, Art.8). As

Heartley and Wood (2005) Þnd, the convention provides considerable possibilities for

citizen involvement to be enhanced (Hartley and Wood, 2005). The most striking aspect

is that participation is not only accentuated, but equipped with normative requirements

such as early involvement and transparency. On the other side, provisions remain open

for state parties to interpret, reinforced by vague terminology (e.g. "as far as possible" or

"at an appropriate stage" (UNECE, 1998, Art. 8)).

The possibility of multinational public participation is not mentioned, although the

preamble refers to relevant provisions for transboundary environmental impact assessment

within the Espoo Convention, which is delineated in the following section.

2.1.2.1.2 Espoo Convention

The UNECE Convention on Environmental Impact Assessment in a Transboundary Con-

text (Espoo Convention) was was signed on 25 February 1991 in Espoo, Finland. Cur-

rently 44 states plus the European Union are signatories to the convention (HildŽn and

Furman, 2001; UNECE, 1991). It obliges state parties to conduct environmental impact

assessments at an early planning stage. Moreover, states are required to consult with each

other if signiÞcant cross-border environmental impacts are expected. The convention is

legally binding to all signatories, with a compliance system that is based on national

reports.
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The Espoo Convention emphasizes the signiÞcance of public consultation and par-

ticipation in environmental impact assessment, but di#ers from the •rhus Convention

by placing measures of citizen involvement in a transboundary context. Transboundary

hereby refers to "any impact, not exclusively of a global nature, within an area under

the jurisdiction of a Party caused by a proposed activity the physical origin of which

is situated wholly or in part within the area under the jurisdiction of another Party"

(UNECE, 1991, Art. 1). In this respect, transboundary public participation does not

equal participation within the multinational scenario this study focuses on. Nonethe-

less, the convention opens the path for international policy cooperation in environmental

governance.

Instruments of public participation, according to the convention, are required to pro-

vide equal opportunity to the public of the a#ected party as is provided to the public of

the party of origin (UNECE, 1991, Art. 2). This includes transboundary distribution of

information regarding both the environmental impact procedure and the proposed activ-

ity (UNECE, 1991, Art. 3). Unlike the •rhus Convention, the Espoo Convention does

not specify normative criteria for citizen participation. In addition, vague terminology

(e.g. "to the extent appropriate" (UNECE, 1991, Art. 2)) reduces the meaningfulness

of its provisions. It is worth mentioning, though, that the appendix to the convention

does refer to the possibility of bi- or multilateral agreements, including "harmonization

of their policies and measures for the protection of the environment in order to attain

the greatest possible similarity in standards and methods related to the implementation

of environmental impact assessment" (UNECE, 1991, Appendix VI), which in the widest

sense of the word could be interpreted as a reference base for multinational environmental

governance in international law.

2.1.2.2 EU Framework

Apart from international legal conventions, the supranational (EU) legal framework con-

stitutes a potential source for common standards of public participation in environmental

decision-making. This is particularly relevant in regard to the case study, as Austria,

Denmark and the Netherlands are all EU member states. Consequently, it makes sense

to take a closer look at those parts of secondary EU legislation that deals with public

participation in structural planning. As regards public participation in environmental

decision-making, speciÞcally repository planning, two directives come to mind: (1) Direc-
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tive 2003/35/EC of the European Parliament and of the Council of 26 May 2003 providing

for public participation in respect of the drawing up of certain plans and programmes re-

lating to the environment and amending with regard to public participation and access

to justice Council Directives 85/337/EEC and 96/61/EC, as well as (2) Council Directive

2011/70/EURATOM establishing a Community framework for the responsible and safe

management of spent fuel and radioactive waste.

(1) Provisions on public participation in environment-related contexts, as delineated

by the •rhus Convention, were incorporated into the EU legislative framework through

Directive 2003/35/EC, commonly referred to as Public Participation Directive. Member

states are required to ensure public information, early opportunities for participation,

and consultation. "In making those decisions, due account shall be taken of the results of

the public participation" (European Union, 2003, Art. 2). In this respect, the directive

largely adopts the terminology of the •rhus convention, rendering the interpretation of

central aspects to the discretion of member states.

(2) Council Directive 2011/70/EURATOM places public participation requirements in

the explicit context of radioactive waste disposal and thus proves particularly relevant to

this study. Member states are to ensure "necessary public information and participation

in relation to spent fuel and radioactive waste management while having due regard to

security and proprietary information issues" (European Union, 2011, Art. 1), as well as

transparency and public information (European Union, 2011, Preamble; Art. 10). Again,

the directive includes vague terminology, leaving national governments with a certain

amount of leeway.

At this point, it is important to understand the nature of EU directives as a binding le-

gal instrument (secondary EU legislation), while still attributing some degree of discretion

to member states. The purpose of directives is to establish EU policies. Implementation

is subsequently left to member states and depends largely on national legal systems. In

this respect, the transposition of directives into national law can occur through various

channels or might not need adjustments at all (Folsom et al., 1996). Directives per def-

initionem are "binding as to the result to be achieved [...] but leave to the national

authorities the choice of form and methods" (European Parliament, 2018, p. 3). There-

fore, member states themselves emerge as the tools of implementing binding norms and

principles through interpretation and discretion. The interesting question is: To what
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extent do national legal frameworks match their origin in international and supranational

law? Derived from academic literature, four central disputes (targets for discretion) in the

context of the transposition of EU directives into national legislation of member states

come to attention: transposition status, binding nature, degree of detail, as well as degree

of amendment. These disputed points later serve as a set of analytical criteria for the

legal comparison 6.1.2.

2.1.2.3 Central Disputes: National Transposition of Directives

2.1.2.3.1 Transposition Status

Transposition of EU directives into national law is mandatory and in most cases subject to

a deadline set by the directive. As a country joins the EU, it is required to prove its ability

of complying with these obligations under the EU acquis. Despite this, studies carried out

for the European Parliament suggest a continuous trend of late transposition in recent

years. This is especially the case for directives under the climate and energy package and

thus includes the Radioactive Waste Directive (Directorate General for Internal Policies,

2017).

Current research in the Þeld of European integration provides two contrasting explana-

tory approaches. According to e.g. Knill (2001), national transposition is more likely to

cause backlog if there is considerable misÞt between existing national legislation and the

provisions set out in the directive (Knill, 2001). This suggests that whenever a govern-

ment is unsuccessful in carrying its points and preferences at the supranational level, the

willingness to adopt EU regulations decreases. Similar positions are for instance held by

(Bšrzel, 2000; Duina, 1999; Knill, 2001). Falkner et al. (2004), on the other hand, argue

that transposition backlog can be unrelated to factual opposition. Instead, administra-

tive failure and interpretation problems are found to favor non-compliance (Falkner et al.,

2004).

In regard of both the academic controversy and the factual scope of non-compliance,

it makes sense to include the question oftransposition status in the set of categories

to analytically compare national legal frameworks - despite transposition per se being

mandatory.
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2.1.2.3.2 Binding Nature

As previously stated, EU directives are binding in terms of the result to be achieved.

The choice of form and methods, on the other hand, resides with national governments

(European Parliament, 2018; Folsom et al., 1996).

Wei§ (2014) argues that a crucial distinction emerges from the wording of the Treaty

on the Functioning of the European Union (TFEU): applicability (of regulations) vs.

binding e! ect (of directives). Whereas "a regulation shall have general application [and]

be binding in its entirety and directly applicable in all Member States" (European Union,

2007, Art. 288), "a directive shall be binding, as to the result to be achieved, upon each

Member State to which it is addressed, but shall leave to the national authorities the

choice of form and methods" (European Union, 2007, Art. 288). Directives thus do not

apply in, but upon member states and the termapplicableis not used for directives (Wei§,

2014).

Based on Wei§Õs (2014) interpretation of the TFEU, the binding nature of directives

applies to the member states in terms of goals set out in each directive. However, this

does not imply that the national legislation adopted to comply with EU law is required to

be of binding nature. In practice, member states seem to draw on binding legal measures

to comply with EU directives. Those might include adopting new statutes or referring to

existing legislation. Still, for the sake of completeness, the question ofbinding nature of

national legislation is considered as a second category for the analytical comparison.

2.1.2.3.3 Degree of Detail

More than in the binding nature, discretion of member states in transposing EU directives

is reßected in the degree of detail of national legislation. Discretion is again deduced from

the "binding, as to the result to be achieved" (European Union, 2007, Art. 288) nature of

directives; its objective is "to take account of speciÞc national circumstances" (European

Parliament, 2018, p. 3).

Wei§ (2014) hereby argues that the question of the extent of possible leeway for states

in transposing EU legislation is neither speciÞed in the directives nor self-explanatory

(Wei§, 2014). In this respect, the extent of discretion itself becomes subject to discretion.

Therefore, in comparing national legal frameworks based on EU legislation, it is essential

to consider e#ects of discretion.
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An assessment of leeway e#ects requires a content-based comparison of the outcomes of

transposition within the national legislative frameworks, taking into account the degree of

detail of the subject of interest for each country under observation. As this study seeks to

compare how Counvil Directive 2011/70/EURATOMÕs provisions for public participation

have been translated into the national laws of Austria, Denmark and the Netherlands,

or more precisely, how the legislative outcomes compare relatively, it is essentially the

quality of measures of citizen participation that is of interest. The analytical terminology

hereby draws upon the extended set of quality criteria for public participation (who, when,

extent, venue), which is developed in section 3.1.2.2 with recourse to participation theory.

2.1.2.3.4 Degree of Amendment

Finally, Folsom et al. (1996) demonstrate that discretion in the national transposition

of EU directives also concerns the mode of implementation. In other words, member

states are responsible for the translation of the directiveÕs provisions into a form that is

compatible with their national legal system. Transposition thus not only refers to the

adoption of any kind of new legislation, but also amendment of existing laws or no action

at all, if a directiveÕs requirements are already fulÞlled through the existing national

framework (Folsom et al., 1996).

Contrasting the degree of amendment necessary for each country under observation to

comply with the EU framework for public participation does not axiomatically provide an

indication of the quality of national measures. However, it could hint to either disparities

in the commitment of states to the fulÞllment of common participation standards or point

out previously existing traditions of citizen involvement. It is thus included as a fourth

analytical category for the legal comparison.
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2.2 The Social Science Dimension

"[...] In order to have a successful nuclear waste management programme you must

have 50% technical research and 50% social research"(Engstršm and Thomson, 2016,

n.pag.).

Despite over-simplifying the issue of Þnal nuclear waste disposal, this equation stated by

Saida Engstršm, SKB senior adviser, emphasizes the importance of societal aspects within

the repository siting and implementation process. For over 40 years, inherently technical

questions of nuclear waste disposal have interacted with the socio-political sphere, leading

to both non-academic disputes about actual repository design features and the nature

of the decision-making process. An important keyword and critical link between the

technological and socio-political dimension is uncertainty. Safety assessments for nuclear

waste repositories are exclusively based on assumptions; large time scales of up to a

million years reinforce problem complexity. Consequently, repository safety may never be

ascertained, as system failure could occur at any stage within the facilityÕs operational

life (Berkhout, 1991). Any discourse on nuclear waste disposal, be it technological or

socio-political, thus takes place in an environment of uncertainty, yet uncertainty and the

absence of knowledge in turn shape the rules of discourse.

This study focuses primarily on the conßict-laden interplay within and among societies

in order to identify contextual factors and critical junctures for participation. Therefore,

it is essential to take a closer look at the various socially disputed aspects of nuclear waste

policies the scientiÞc literature already provides. Based on the research focus, emphasis is

placed on (non-)involvement. Normative criteria for public participation hereby emerge

as central disputes and later serve as a basis for the (political) analytical comparison.

2.2.1 Non-involvement

The vast majority of social scientists researching issues of nuclear waste disposal acknowl-

edge the conßict-laden nature of the socio-political debate. However, there is disagreement

regarding how this dispute should be delineated. What becomes apparent is in fact neither

a single nor distinguishable controversy, but a complex network of intersecting disputed

aspects and dilemmata. Societal conßict may arise from the dominant schemes according

to which decisions are reached. In this context, the general public is often portrayed
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as ignorant, irrational and emotion-driven (Slovic et al., 1994). Nonetheless, the public

Þnds itself amongst the agglomerate of a#ected stakeholders and claims its share in the

decision-making process. Stigmatizing certain groups of stakeholders in the Þrst place

leads to tension and, if any, distorted dialogue.

Researchers investigating repository-governance, id est the opening of the policy pro-

cess to non-state collective actors (Kuppler, 2016), argue that "a decision is more than

the preference of an option" (FlŸeler and Scholz, 2004, p. 153) and must involve a pro-

cedural decision-making culture that takes into account a multitude of stakeholders and

perspectives. This includes the assumption that the public is indeed capable of fathom-

ing complex technological problems (Durant, 2007; Kemp et al., 2006). Participation,

however, does neither refer to the sheer inclusion of as many individuals as possible nor

to binary consultation. Authentic participation is about gathering diverse outlooks on

a problem, early involvement, open discourse, as well as a clear role allocation amongst

stakeholders (FlŸeler, 2014).

Kuppler (2012) and Solomon et al. (2010) criticize existing governance literature for

scrutinizing deÞciencies in current public participation mechanisms as the sole center of

attention. Focusing on those practices alone allows policy-makers to frame any partici-

patory event as governance, regardless of its factual implications on the decision-making

process. Hence, in order to prevent the termgovernancefrom dispersing into arbitrariness,

public participation and governance must be examined in conjunction with the national

historical and institutional context and policy processes they are embedded in (Kuppler,

2012; Solomon et al., 2010).

2.2.1.1 Central Disputes: Quality Criteria

In order to acknowledge the societal dimension of conßict in repository siting, a number of

scientists identify normative criteria for good decision-making procedures, such as fairness,

transparency, a gradual approach to decision-making, as well as an ex ante delineation

of functions and purposes of participatory events. As Kuppler (2016) points out, those

criteria are too abstract to serve as applicable means in de facto decision-making contexts.

Instead, they must be regarded as guiding principles shaping both the academic and the

more practical debate, rather than an all-purpose public participation manual (Kuppler,

2016). Resulting mechanisms must be integrated in the existing decision-making frame-

works, which are commonly, but not necessarily found on national levels. At the same
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time, political contexts do not generate speciÞc paradigms of participation. Therefore,

for each country, the question arises how citizen involvement should be designed in terms

of quality. Derived from academic literature, four categories of quality criteria can be

identiÞed, which also constitute central disputes, in a normative sense, of how measures

of citizen participation should look like: extent of participation, groups of actors involved,

points in the policy at which participation occurs, as well as venues of participation. As

stated before, these categories (disputes) form the basis for the qualitative political anal-

ysis. While the following paragraphs only give a brief overview of main considerations,

chapters 3.1.2 and 3.2 provide a comprehensive deduction of the analytical framework.

2.2.1.1.1 Extent

Extent of participation refers to the factual power assigned to the public in determining

both policy outputs and procedural aspects. (Arnstein, 1969; Dietz and Stern, 2008; Fung,

2006). This can range from little or none up to a high degree of co-determination. The

most prominent terminology is provided by Arnstein (1969) and is further speciÞed in

section 3.1.2.1 (Arnstein, 1969).

2.2.1.1.2 Actors

Another disputed subject is the question of whom to involve (Dietz and Stern, 2008;

Mbah, 2017). Acknowledging that a number of dissimilar deÞnitions ofthe public can

be envisaged, measures of citizen involvement di#er in quality due to the composition of

actors invited to participate. For instance, participation measures may include only stake-

holders and the directly a#ected public, but disregard citizens beyond. The terminology

is further speciÞed in section 3.1.2.2.

2.2.1.1.3 Points in the Policy Process

Moreover, participation can occur in di#erent points in the policy process, ranging from

problem formulation to the evaluation and learning stage (Dietz and Stern, 2008). Dis-

tinctions in when participation occurs results in quality di#erences and can thus create

disputes in designing policy/decision-making procedures. This is further speciÞed in sec-

tion 3.1.2.2.
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2.2.1.1.4 Venues

Finally, instruments of participation can be placed in di#erent venues, which here refer

to di#erent geographical radii. This gives implicit insight into how a problem is o! cially

framed and creates a particular source of dispute if authorities are required to cooperate

on multiple layers (Jager, 2016). Again, section 3.1.2.2 provides a more comprehensive

description of the terminology.

2.2.2 Other Sources of Conßict

Other arguments discussed within the relevant scientiÞc literature may be roughly cate-

gorized as follows: the not-in-my-backyard syndrome, an associative connection with the

nuclear energy industry, as well as lack of institutional trust. Subsequently, these aspects

are brießy outlined for the sake of completeness, but play a subordinate role as regards

the analysis and research question of this study.

2.2.2.1 Socio-Economic Implications

The acronym NIMBY (not-in-my-backyard) is commonly used to describe general op-

position to "locally undesired land uses" (Lulo# et al., 1998, p. 82) and is as such not

limited to the nuclear repository discussion. Resistance towards a nuclear repository is

expected to be greater for people living near the designated disposal site, as they would

anticipate greater risks; potential beneÞts (i.e. successful waste isolation) on the other

hand would be distributed among a wider population radius (Benford et al., 1993; Math-

eny and Williams, 1985; Walsh, 1981). The NIMBY argument was especially popular in

the early 1970s-1980s social science analyses of the nuclear waste debate and remains an

extensively but now more controversially discussed phenomenon (Trumbull, 2017).

A number of scientists today argue that NIMBY reasoning is not su! cient to explain

the political nuclear waste conßict. Criticism is hereby related to the clichŽ of an ignorant,

self-centered public "that opposes a repository merely because it wants the facility placed

somewhere else" (Kraft and Clary, 1991, p. 309). In this respect, the term NIMBY fails

to do justice to the complexity of the problem (Di Nucci, 2016). As an alternative to

NIMBY, researchers put forward the suggestion to frame the respective source of con-

ßict as anticipated negative socio-economic implications. This includes both local and

regional aspects (economic stagnation and stigma), as well as overall concerns, such as
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environmental and health aspects or lack of institutional trust (Colglazier and Langum,

1988; Keeney, 1987; La Porte and Metlay, 1996; Slovic et al., 1991).

2.2.2.2 The Nuclear Energy Connection

Another criticality that is discussed as a cause of the societal nuclear waste conßict is its

inherent connection with the nuclear energy debate. Consequently, Þnal nuclear waste

disposal is often referred to as the "AchillesÕ heel of nuclear power" (National Research

Council, 2001, p. 73), with public opposition to repositories being directly linked to dis-

approval of nuclear power generation.

Empirical studies seem to support this hypothesis. Sjšberg and Drottz Sjšberg (2009),

for instance, Þnd that attitude towards nuclear power constitutes an important determi-

nant for individual risk conception of nuclear waste (Sjšberg and Drottz Sjšberg, 2009).

A case study by Darst and Dawson (2008) that focuses primarily on Europe points out

strong perceptional ties between the nuclear energy sector and its downstream waste

chain: Questions of radioactive waste disposal are widely interpreted as overall techno-

logical failure; both issues may thus not be considered separately in scientiÞc analyses

(Darst and Dawson, 2008).

Bearing in mind the multinational repository option, it is crucial to recognize that

the nuclear energy controversy proves very di#erent for di#erent countries and societies

(Kuppler, 2016). Therefore, the nuclear energy connection could add an additional level

of complexity to the conßict if a transborder integration of nuclear waste policies was

considered.

2.2.2.3 Institutional Trust

Public trust in nuclear waste management institutions is low in many countries. Dis-

trust complicates dialogue in repository planning that relies on objective communication

between stakeholders. The relevant scientiÞc literature identiÞes four dominant factors

that contribute to a lack of institutional trust in the nuclear waste sector: concerns over

nuclear weapons (Jasper, 1990; Kemp, 1992; Smith, 1988; Skoda, 2017), accidents in the

broader nuclear Þeld (Poumad•re, 1991; Prati and Zani, 2012; Sjšberg et al., 2000), pre-

vious institutional failure in waste handling (Vogt, 2015; Hocke et al., 2016), as well as

decline of institutional trust as a general phenomenon (Pharr and Putnam, 2000).



2 LITERATURE REVIEW 37

In sum, new nuclear waste initiatives Þnd themselves in a context of institutional

distrust that emerges from a deeply seated legacy and a combination of causal factors

that include both perception and negative attitudes due to actual institutional failure.

Credibility is fragile, easily lost and hard to rebuild (Slovic, 1993). Addressing these

issues openly and keeping the decision-making process transparent at all stages will thus

be crucial in coping with societal conßict. However, it is fair to note that a lack of trust

is not limited to peoplesÕ attitudes towards institutions, but a reciprocal phenomenon.

Policy-makers must equally take into account questions of trust in the general public.

2.2.3 National Approaches to Participation

Nuclear waste policies are largely inßuenced by national contexts, traditions and political

culture. This applies to the overall siting process as well as elements of participation and

stakeholder involvement in particular. Consequently, "a successful national case cannot

serve as a blueprint for other countries" (Kuppler, 2016, p. 49)17. As national political

contexts and national radioactive waste policies diverge for di#erent countries whilst re-

ciprocally a#ecting each other within a state entity, countries may not be easily clustered

according to the degree of implemented public participation. Indeed, the scientiÞc litera-

ture does not provide a classiÞcation scheme. The following section may thus only give a

non-comprehensive overview of the diverse approaches to public participation and related

areas of conßict in repository planning in Europe. Emphasis is placed on those countries

part of the case study Þrst (Austria, Denmark, the Netherlands; see chapters 5 and 6),

followed by an outlook on other European examples. As for AT, DK and NL, this section

only provides a brief delineation of the current state; the analysis subsequently seeks to

broaden the understanding of nationally distinct approaches to citizen involvement.

Austria

Austria still Þnds itself at an early stage of repository planning; there is no national

disposal strategy, but a preliminary version. The document mentions transparency, in-

formation and public participation as key elements, but does not delve into an actual

concept of how participation in the Austrian case would look like:

17 translated by the author
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"It is planned, also with regard to the future steps in the realization of the National

Disposal Program towards the Þnal disposal of radioactive waste, that the public will

be involved in decisions at all stages. Corresponding provisions will be included in

the National Disposal Program"(BMLFUW, 2015c, p. 22)18.

The National Disposal Program is planned to derive from an environmental scoping,

whereby the public is not actively involved. However, citizens have access to this assess-

ment and may voice their opinions, which are in turn taken into account for the Þnal

draft of the disposal program (BMLFUW, 2015c). So far, Austria provides only a rough

framework for participation that is still in its infancy; as outlined in chapters 4.3.2 and

6.2.2, this study partly relies on reference projects outside the nuclear Þeld for all cases.

Denmark

Quite to the opposite, the Danish National Program for Responsible and Safe Handling

of Spent Nuclear Fuel and Radioactive Waste speciÞes participatory events to some ex-

tent. Steps already taken in Þnal disposal planning are: public consultations regarding

the structure of decision-making in the siting process before proposals were submitted to

parliament, public hearings during three preliminary studies and citizen meetings for six

potential repository sites (Sundhedsstyrelsen, 2015b). Public consultations, in accordance

with articles 4 and 5 of the Espoo Convention, extended to DenmarkÕs neighboring coun-

tries (BMUB, 2014; Sundhedsstyrelsen, 2006; United Nations, 1991):

"Additionally, the German, Polish and Swedish authorities were informed of the plan

cf. the Espoo Convention regarding to potential transboundary impacts, and thus also

had the opportunity to submit comments on the scoping."(Sundhedsstyrelsen, 2015c,

p. 3)19.

18 translated by the author

19 translated by the author
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As depicted in chapter 5.2, Denmark is often referred to as an international role model in

public participation in science and technology policy-making (Dryzek and Tucker, 2008;

Lykketoft, 2009). Mejlgaard (2009) on the other hand identiÞes that participatory tech-

nology assessment in Denmark is on a decline, in favor of a general shift towards public

education and competence-building (Mejlgaard, 2009). In other words, the roles of ex-

pert knowledge and inclusive deliberation do not seem to be clearly delineated. What

becomes apparent from participation mechanisms in the repository planning process so

far is a stepwise approach in conjunction with early involvement. For future participatory

events, it remains to be seen how expert knowledge interacts with the public dialogue

and thus if a shift towards unilateral educational measures, as characterized by Mejlgaard

(2009), occurs in regard of DenmarkÕs Þnal nuclear waste disposal policy.

Netherlands

Similarly to the Austrian and Danish disposal concepts, the Dutch National Program for

the Management of Radioactive Waste and Spent Fuel articulates that priority is given

to information, public consultation and participation. However, due to the waste remain-

ing in above ground storage for at least 100 years, the Netherlands does not identify the

necessity for public involvement at the current state:

"Studies relating to this national programme reveal that as yet, it is not meaningful

to initiate public participation in the discussion of disposal: the absence of an actual

decision on the location means that at present the urgency to participate is also lack-

ing, among many citizens"(Ministry of Infrastructure and the Environment, 2016b,

p. 39).

Despite its postponing character, the Dutch nuclear waste strategy indicates that a step-

wise decision-making process, deÞning the purpose of participation individually for each

procedural phase, is targeted. A committee has been formed to detailedly outline a con-

cept for public involvement until 2025 (Ministry of Infrastructure and the Environment,

2016b).
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Other Countries

As Austria, Denmark and the Netherlands only provide limited outlooks on public par-

ticipation in repository planning at present, with no scientiÞc literature investigating the

authenticity of past or awaited participatory events, it is worth taking into account nuclear

waste disposal strategies in other countries.

In Germany, for instance, repository siting is still widely embedded in a top-down

management approach. Advances towards deliberative participatory governance are lim-

ited in quantity and scope. An overall lack of cogency and procedural fairness is often

criticized (Kuppler, 2016). Hocke and Renn (2009) thus refer to the German repository

planning process as "muddling-trough" (Hocke and Renn, 2009, p. 9).

Switzerland, on the other hand, places considerable emphasis on transparency and

public participation. This is the case since 2009, when the Sectoral Plan for Deep Geolog-

ical Repositories was launched (SFOE, 2008). Rather than pursuing a "decide-announce-

defend" (Hocke and Kuppler, 2015, p. 158) method, key aspects of inclusive repository

governance are implemented. The approach is considered successful so far, particularly in

terms of wide-ranging stakeholder involvement (Hocke and Kuppler, 2015). However, as

Kuppler (2016) points out, the hypothesis that the Swiss siting policy is not a common

procedural agreement, but a fragile compromise has not yet been falsiÞed (Kuppler, 2016).

Sweden, along with Finland and Denmark, is often depicted as a role model of stake-

holder involvement in nuclear waste decision-making, with participation as a core value

(Martell et al., 2005). The so-called Oskarshamn model foresees involvement of munic-

ipalities, local citizens, environmental groups, transparency, as well as "total openness"

(•hagen et al., nd, p. 375), including veto rights for municipalities. Nonetheless, a num-

ber of researchers question the authenticity of this approach. As Lidskog and Sundqvist

(2004) discuss, the Swedish model may be considered a means to pursue existing waste

handling policies, as well as an adaptation to stakeholders (Lidskog and Sundqvist, 2004).

Similarly, the British approach to Þnal nuclear waste disposal formally gives priority

to public participation (NDA, 2014). However, in the scientiÞc literature, the UK model

along with the Committee on Radioactive Waste Management (CoWRM) is largely crit-

icized for promoting sham participation. This is due to a non-independent procedure,

rendering participation as a potential instrument to both underpin prevailing policies and

undermine scientiÞc Þndings (Ball, 2006; Wallis, 2008).
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2.3 The Multinational Option

Within the academic community, multinational radioactive waste repositories seem to

become an increasingly popular theme. Multinational nuclear waste repository hereby

refers to a single disposal site jointly planned and administered by at least two sates. It

thus goes beyond potential waste exports from one country to other countriesÕ national

repositories. Above all, joint disposal facilities bear the potential to be beneÞcial in

terms of economy, security and non-proliferation, as well as for small countries that do

not have appropriate geological formations to safely isolate nuclear waste. Considering

the conßicts and complexities already immanent in national contexts, the question arises

how a transboundary decision-making procedure would look like, especially if elements of

public participation and governance are aimed at. This section provides an insight into

the recent scientiÞc literature tackling the multinational option in repository planning.

Besides the general reasoning behind shared approaches to nuclear waste disposal, concrete

reference projects, both in- and outside the nuclear Þeld, as well as aspects of stakeholder

inclusion are taken into account. What becomes apparent is a blind spot in regard of

public involvement: Despite acknowledging its broad signiÞcance, no analysis has focused

on an inter-state integration of participatory mechanisms in repository planning hitherto.

2.3.1 General Considerations

Despite gaining recognition in recent academic studies, multinational solutions to nu-

clear waste are not a new concept. In fact, shortly after then U.S. President Dwight

D. Eisenhower delivered the much-noted Atoms for Peace speech to the United Nations

General Assembly in 1953, early proposals to implementing joint fuel cycle facilities were

put forward (IAEA, 2004b). Reprocessing plants in La Hague/France, Mayak/Russia,

and SellaÞeld/UK are eminent examples. Initially, wastes remained within service pro-

viding countries, but due to political pressure, waste return clauses were introduced. The

multinational option to Þnal nuclear waste disposal was rejuvenated in the late 1990s,

even though no proposal has evolved beyond theoretical consideration (Amphos/European

Commission, 2008; McCombie et al., 1999). The concept of joint repositories, today, is

often portrayed as an attractive alternative to national solutions both by researchers and

the IAEA. BeneÞts are expected to be of economic, security, as well as structural nature,

and shall be brießy outlined in the following, along with potential associated risks.
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Economic BeneÞts (and Risks?)

In economic terms, economies of scale arise as the major beneÞt of shared nuclear waste

repositories. Geological disposal facilities involve Þxed costs that are up to a certain

extent independent from waste quantities. For a single repository, costs are estimated

to amount to billions of euros (IAEA, 2004b). By pooling resources in a joint facility,

partner countries would share the Þnancial risk, as well as operational and capital costs.

Consequently the unit cost is lower than for a national scenario (Lim, 2016; McCombie

and Chapman, 2016; McCombie et al., 1999).

Added costs would be due to longer transportation distances and more sophisticated

regulatory frameworks. Furthermore, the Þnancial long-term risk may turn out more com-

plex, as partner countries are likely to di#er in terms of economic development, inßation

rates and the degree of commitment to the multinational nuclear waste disposal option

(IAEA, 2004b).

Security BeneÞts (and Risks?)

Security assets, in conjunction with multinational repositories, are commonly associated

with questions of non-proliferation. The latter refers to measures that "deter and prevent

the diversion of Þssile materials or equipment that can be used in nuclear weapons"

(IAEA, 2004b, p. 21). Joint repositories counteract proliferation of nuclear materials, as

safeguards advantages of deep geological repositories are made available to more countries

(Lim, 2016; McCombie and Chapman, 2016). With transboundary cooperation being a

core value, multinational disposal strategies may also enhance global nuclear security

through knowledge transfer, inter-state partnerships and mutual control.

Potential security risks, on the other hand, are due to the accumulation of nuclear

materials in fewer places, as well as increased transportation distances (IAEA, 2004b;

Lim, 2016). Consequently, nuclear wastes may be an easier target for human intrusion or

subversive attacks.
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Structural BeneÞts (and Risks?)

From a structural perspective, multinational approaches to nuclear waste disposal may

be beneÞcial, as they provide small countries and/or countries without the geological

conditions for national solutions with a new range of possible courses of action (McCombie

and Chapman, 2016; Taebi, 2012). Bearing in mind that the nation state is a fairly young

concept in history, especially compared to the timescales on which long-lived radionuclides

will have to be isolated, multinational nuclear waste disposal enables societies to select

the most suitable sites without restrictions imposed by national borders.

On the other hand, strategic disadvantages may arise for the host country. Societal

conßict is expected to occur for the same reasons as on a national scale (see chapter

2.2), yet with an added level of complexity: Attempting to dispose wastes from various

nations in one repository could cause an us vs. them mentality amongst the localized host

community; gaining public support is thus expected to be a key challenge (IAEA, 2004b;

Lim, 2016).

2.3.2 Reference Projects

During the last three decades, various scenarios for the establishment of multinational

radioactive waste disposal sites have been advanced. Even though no project has been

implemented at this point, substantial progress has been made for instance in Europe

and Australia. It is therefore worth taking into account the present state of a#airs in

practical global politics. As this study focuses on the European context, this section

places its emphasis on the European Repository Development Organization (ERDO).

Subsequently, other advances are brießy illustrated.

ERDO

The European Repository Development Organization Working Group (ERDO-WG) is a

"not-for-proÞt, international co-operative organisation" (ERDO Working Group, 2011b,

p. 12) established in 2009. It is grounded upon the 2005-2009 Strategic Action Plan for

Implementation of European Regional Repositories (SAPIERR), which was funded by

the European Commission and conducted by the Association for Regional and Interna-

tional Underground Storage (ARIUS) (Lim, 2016; McCombie et al., 2016). The purpose of

ERDO is not to establish or operate a nuclear waste repository, but to support countries in
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investigating the feasibility of creating a formal, shared European waste disposal concept.

Countries hereby pursue a dual-track approach, examining multinational solutions along-

side with their respective national approaches (ERDO Working Group, 2011b). Member-

ship is open to European countries, id est members of the EU, the EEA and Switzerland

(ERDO Working Group, 2011a). Currently six European countries are actively consid-

ering a joint repository within ERDO: Austria, Denmark, Italy, the Netherlands, Poland

and Slovenia (ERDO Working Group, 2017).

Explicit goals of the ERDO-WG are information exchange among members, compe-

tence building and promoting shared waste facilities within a volunteer framework as a

complementary approach to national solutions (Zagar and Kegel, 2015). In 2011, the

working group published a structure and Þnancing model for the European Repository

Development Organization (Di Nucci and Losada, 2015); current e#orts are directed to-

wards convincing the European Commission to provide additional resources for promoting

regional strategic partnerships in Europe. Furthermore, ARIUS has recently commenced

investigations, whether the ERDO concept could be applied to other regions with ongoing

or prospective nuclear power programs (McCombie et al., 2016). On the other hand, it

remains questionable if and to what extent participating countries wholeheartedly pur-

sue a joint solution, especially bearing in mind that all ERDO-WG members continue to

follow dual-track approaches.

Other Advances

Pangea Resources was a UK-based research program conducted in the 1990s to examine

the potential of an international nuclear waste disposal facility in Western Australia. The

proposal was abandoned in 2000 (IAEA, 2004b; Kurzeme, nd). McCombie and Chapman

(2016) point out that public resistance, which led to the termination of the project, is to

be attributed to Pangea being established "outside Australia[,] [...] initially carried out

in secrecy" (McCombie and Chapman, 2016, p. 5).

South Australia until very recently has exhibited the fastest progress in developing

multinational solutions to Þnal nuclear waste disposal. A Nuclear Fuel Cycle Royal Com-

mission was established in 2015 by the state government to investigate the potential of ex-

panded fuel cycle services. A Þnal report concluded that hosting an international nuclear

waste repository would yield substantial beneÞts to the state (McCombie and Chapman,

2016). The question ÒUnder what circumstances, if any, could South Australia pursue
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the opportunity to store and dispose of nuclear waste from other countries?Ó (YourSAy,

2016, p. 1) was subsequently discussed within a citizensÕ jury composed of 350 residents

of South Australia. The jury voiced their opposition against a disposal facility, although

recent newspaper articles discuss potential new advances towards an international repos-

itory (Starick and The Advertiser, 2017; The Guardian, 2016; YourSAy, 2016).

Several similar proposals have been advanced by Russia. The most recent concept

foresees clients to lease fuel that is afterwards returned to Russia for reprocessing in

indeÞnite iteration. Wastes arising from the procedure would be disposed of in Russia

(McCombie and Chapman, 2016).

As McCombie et al. (2016) identify, multinational approaches to the back end of

the nuclear fuel cycle gain increasing prominence also within international organizations

(McCombie et al., 2016). It is to say, though, that only the ERDO-WG so far pursues a

truly open-ended approach in terms of host and site-selection.

2.3.3 Lessons from other Types of Hazardous Waste?

Radioactive tailings are not the only type of waste that requires some form of containment

when disposed of. Other examples include non-radioactive ignitable, corrosive, reactive or

toxic wastes. Even though this study focuses on nuclear waste exclusively, it makes sense

to review the broader scientiÞc literature, to reveal if similar problems and potentially

transferable solutions exist.

Indeed, researchers identify similar societal conßict lines, public attention and local

resistance to disposal sites since the 1980s. Analogous to the nuclear waste issue, both the

majority of government reports and academic studies conclude that public participation

and local acceptance emerge as crucial factors within the planning process (Culley and

Hughey, 2008; Merkhofer et al., 1997; Mitchell and Carson, 1986; Reddy, 2013; Wiede-

mann and Femers, 1993). It is fair to note, though, that the density of scientiÞc literature

examining stakeholder involvement with explicit respect to non-radioactive hazardous

waste disposal is low. No studies so far have investigated how national and/or transna-

tional contexts interact with participatory mechanisms.
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Unlike nuclear waste handling and repository siting, which is at present considered

predominantly a national task, non-radioactive hazardous waste has been a globalized

issue for several decades, yet not in the sense of joint disposal sites: International trade

in hazardous wastes developed in the 1970s and 1980s, favored by increasing disposal

costs and local resistance to waste facilities in developed countries (OÕNeill, 2004). Since

1992, international tra! c in hazardous waste is regulated by the Basel Convention on the

Control of Transboundary Movements of Hazardous Wastes and Their Disposal (Basel

Convention)20 (United Nations, 1989). As Kummer (1992) argues, the Basel Convention

was mainly considered an opportunity to regulate illegal exports of hazardous wastes from

developed to less developed countries, disregarding waste movements between industrial-

ized countries (Albers, 2015; Kummer, 1992). The convention does not specify whether

the this concerns transports to nationally administered disposal sites only; hence, multi-

national disposal sites are possible under the convention. At present, there is neither a

joint hazardous waste facility nor a multinational public participation scheme that could

serve as a precedent for this study.

To summarize Þndings from other types of hazardous waste, similar critical junctures

in society may be identiÞed, particularly on a local scale. However, the scientiÞc literature

is not as mature and extensive as the state of the art in social scientiÞc considerations of

nuclear waste repositories. Conclusions from nuclear waste governance research, on the

other hand, may to some extent prove applicable to other types of waste at a later stage.

2.3.4 Public Participation in a Joint Repository

Intuitively, decision-making seems to be more complex in a multinational repository sce-

nario than in an exclusively national framework, due to more policy actors with veto

power. This refers not only to more state actors, but also an enlarged and di#erently

layered public. Therefore, the question arises, how adding the multinational component

a#ects public participation in repository planning and subsequently how public partici-

pation may be integrated beyond the nation state.

20 Radioactive wastes are explicitly excluded.
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Considering the scientiÞc literature investigating the potential of joint nuclear waste

repositories, public participation appears as a recurring theme. Some studies on pub-

lic reactions to and public involvement in multinational repository initiatives have been

conducted21. Indeed, researchers such as Bychkov (2015) and Taebi (2014) point out the

importance of public involvement in decision-making processes in regard of multinational

approaches to Þnal nuclear waste repositories (Amphos/European Commission, 2008; By-

chkov, 2015; Taebi, 2014); national approaches to participation are often consulted for

reference22. No study, however, has analyzed additional scenarios of conßict and compli-

cation arising from the sheer transfer of participatory mechanisms from the national to

the multinational level hitherto. Hence, the question of harmonizing public participation

in a multinational nuclear waste repository emerges as an academic blind spot.

2.4 Summary

In sum, the planning process for Þnal nuclear waste repositories is shown to be a "wicked

problem" (Rittel and Webber, 1973; BrunnengrŠber, 2016; BrunnengrŠber et al., 2012).

Conßict arises from technical uncertainties, national legal frameworks and societal dis-

courses. Di#erent stakeholders adhere to di#erent interests, values and problem deÞni-

tions; technological, legal and political aspects are entangled within a complex interplay

of potential solutions and cleavages. Furthermore, the design of the decision-making pro-

cess itself may reinforce prevailing controversies. Comprehensive dialogue procedures,

authentic participation and strong public involvement are considered important keywords

in approaching wicked problems and mitigating their explosive potential.

Similar observations are made for critical junctures in a multinational repository sce-

nario, though not much research has been done on repository governance beyond the

nation state. Whilst a number of scientists do emphasize the importance of public partic-

ipation, the question of how participatory mechanisms would be framed in an inter-state

context has not been addressed. Therefore, citizen participation in a multinational nu-

clear waste repository context remains a pivotal void in scientiÞc knowledge. This study

seeks to narrow the prevailing gap.

21 Source: personal communication with Charles McCombie; September 22, 2017.

22 ibid.
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Another objective of this chapter was to deduce from the academic literature cate-

gories for each dimension of the qualitative analysis. For the comparison of technological

preconditions, the following set of categories has been carved out: surface vs. subsur-

face disposal; geology (present and favored), barrier systems, time scales, retrievability,

types of waste (in storage and future expected waste). Analytical categories for the legal

dimension are: transposition status, binding nature, degree of detail, degree of amend-

ment. Finally, the categories for the qualitative political comparison of participatory

events (who, when, extent, venue) have been related to the relevant literature, but will

be further developed in chapters 3.1.2 and 3.2.3 with recourse to participation theory.
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3 Theory

The idea of civic culture is an ancient one and can be traced back to the very roots of

democracy. The Greek polis Athens, 508/07-322 BCE, exhibited a sophisticated system

of direct democracy, including public participation on a scale unparalleled in history. The

citizens23 of Athens exerted full legislative, executive and judicial power. Democracy in

its etymological sense derives from classical Greekdemokratia, a compound word joining

the two terms demos(the people) andkratein (power, rule). It is therefore commonly

translated as rule of the people(Mann, 2013; Schmidt, 2010). In this respect, democ-

racy may not be envisaged without participation. At the same time though, the term

democracy does not specify how the self-governance of people should look like nor the

extent or nature of participation required for a political system to classify as a democratic

one. Consequently, the conceptual idea of participation within the framework of modern

democracy seeks interpretation.

Understanding participatory events in a speciÞc thematic context such as repository

planning involves a theoretic approach forming the basis of the subsequent empirical anal-

ysis. Two additional steps become necessary: First, public participation is to be examined

from a democratic-theoretical viewpoint, including the determination of a working deÞni-

tion. Second, mere theoretical considerations are to be placed within the conÞned policy

Þeld of Þnal nuclear waste disposal. The latter involves the development of an analyti-

cal framework enabling the comparison of di#erent countries in terms of the character of

public participation as part of their respective nuclear waste policies.

In accordance with the above outlined train of thought, this chapter delineates the the-

oretical signiÞcance of participation for three ideal models of democracy (chapter 3.1.1).

Acknowledging that participation may not be understood as a binary concept (presence vs.

absence of public participation), chapter 3.1.2 o#ers a set of qualitative dimensions along

which decision-making processes can be assessed as more or less participatory. Starting

from these theoretical considerations, chapter 3.2 focuses on the nature of decision-making

processes in Þnal nuclear waste disposal. Two ideal types, repository management (chapter

3.2.1) and repository governance (chapter 3.2.2), may be delineated. Assuming a contin-

uum of real types between genuine management and genuine governance, an analytical

23 excluding women, slaves and metics
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framework is developed (chapter 3.2.3) by means of which the position of comprehensive

nuclear waste policies on a management-governance scale can be extrapolated from singu-

lar participatory events. This analytical framework will then serve as the foundation for

the qualitative political analysis (chapter 6.2.2), which marks the empirical core of this

study.

3.1 Participation - A Working DeÞnition

Academia provides an immense variety of deÞnitions of public participation and not all

of them lead to a coherent picture. Therefore, it is necessary to Þrst develop a working

deÞnition of participation. Important distinctions are made between political and social

participation (Steinbrecher, 2009), types of individuals being involved (Schaal and Ritzi,

2012), the voluntary nature of participation (Merkel and Petring, 2012), as well as the

delineation between participation and information24. Along with Mbah (2017), this paper

considers participation:

"Involvement of those that are directly a! ected, those that are perceived as poten-

tially a! ected, as well as those interested in the topic. Involvement means that their

interests and arguments are heard by means of participatory elements in order to con-

tribute to decision-making processes. Participation hereby goes beyond sheer informa-

tion of those concerned and those interested, towards collaboration and co-decision"

(Mbah, 2017, p. 8)25.

Di#erent models of democracy exhibit di#erent forms of participation (see chapter 3.1.1);

participatory events di#er in quality (see chapter 3.1.2).

24 Mbah (2017) provides a comprehensive breakdown of the deÞnition problem (Mbah, 2017, pp. 5-9).

25 translated by the author
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3.1.1 Democracy between Representation and Discourse

Democracy is "government of the people, by the people and for the people"(Lincoln,

2002, p. 184).

As Abraham Lincoln expressed,rule of the peoplerefers to three distinctive elements:

Citizens constitute the sovereign (government of the people); citizens exercise the power

(government by the people); decisions are to be made for the beneÞt of citizens (govern-

ment for the people). Based on these considerations, democracy emerges as a concept that

can be envisaged in various ways: For instance, citizens may exert decision-making power

directly in subject-speciÞc ballots or indirectly through elected representatives. Participa-

tion can occur through diverse channels, at altering points in the policy process, involving

di#erent fractions of the population. Hence the question arises: How much participation

does a democracy need?

While there is no simple answer, approximations to the ideal extent of public partic-

ipation can be made through a number of normative perspectives. Those originate from

di#erent persuasions in theory of democracy. In accordance with Teorell (2006), three

normative models of democracy can be identiÞed: responsive democracy, participatory

democracy and deliberative democracy (Teorell, 2006)26. Table 3 provides an overview.

Responsive Democracy

From the prospect of responsive democracy, "political participation refers to those activi-

ties by private citizens that [...] aim at inßuencing the government, either by a#ecting the

choice of government personnel or by a#ecting the choices made by government person-

nel" (Verba and Nie, 1972, p. 2). With political inßuence as a core concept, citizens must

claim channels to articulate their preferences over policy choices (Miller, 1992). System

responsiveness constitutes the key normative criterion. However, participation is concep-

tualized only as an indirect means with no immediate inßuence on policy outcomes. The

main function of participation in responsive democracy is equality of interests (Teorell,

2006).

26 TeorellÕs categorization is not universally valid; alternative distinctions are o! ered by e.g. Mbah

(2017) (Mbah, 2017, p. 25) or Vetter and Remer-Bollow (2017) (Vetter and Remer-Bollow, 2017,

pp. 27-33).
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Participatory Democracy

According to those adhering to the model of participatory democracy, participation "is

characterized by direct and immediate involvement in the process of decision making

by the individuals concerned" (Gould, 1988, p. 259). Participation hereby goes beyond

the exertion of inßuence, towards direct involvement in decision-making (Nagel, 1987).

This understanding of participation does not necessarily postulate a system of direct

democracy, but can be implemented in new arenas complementary to an established

representative setting. The main function of participation in participatory democracy

is the formation of an individual democratic personality (Teorell, 2006).

Deliberative Democracy

The term deliberation derives from Latin deliberare and translates to consider, discuss,

or simply deliberate. Deliberative democracy is based on the principle that public prefer-

ences should emerge from dialogue-oriented processes (e.g. Habermas, 1996). Values and

arguments of stakeholders encounter in open dicourse, dominated by the "constraint-free

force of the better argument" (Habermas, 1984, p. 94). Public opinion formed through

authentic discussion may, but does not need to result in collective decisions. Deliberation

can occur in various formats of dialogue and is thus compatible with direct and repre-

sentative systems. The main function of participation in deliberative democracy is the

quality of argumentation and the legitimacy of the overall democratic system (Teorell,

2006).
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In sum, citizen involvement emerges as a core element for all conceptualizations of democ-

racy, despite opposing views in terms of deÞnition, implementation and function. It is to

say, though, that participation is not the sole characteristic feature of democracies. While

this study focuses primarily on the quality of public participation, a discussion about the

very quality of democracy must go far beyond.

3.1.2 Evaluation Criteria

Public participation cannot be envisaged detached from the surrounding political system.

At the same time, a given context does not generate a single characteristic paradigm of

participation. Real types of political systems do not match the above depicted ideal types

of responsive, participatory, and deliberative democracy. Quite on the contrary, modern

democratic states exhibit a variety of participatory elements di#ering in quality. Fluctu-

ations occur over time but also between singular events in the same period. Therefore, a

set of criteria is required to assess the relative quality of singular participatory events.

3.1.2.1 ArnsteinÕs Ladder of Citizen Participation

Arnstein (1969) provides the most prominent typology (Arnstein, 1969). The extent of

citizen participation can be determined through eight levels of participation arranged

in a ladder pattern: (1) manipulation, (2) therapy, (3) informing, (4) consultation, (5)

placation, (6) partnership, (7) delegated power, (8) citizen control. Figure 3 illustrates

the concept.

(1) Marking the bottom rung of ArnsteinÕs ladder, manipulation refers to illusionary

citizen involvement. "Participatory" events do not aim at genuine participation, but

educating the public and engineering support (Arnstein, 1969).

(2) Similarly, therapy constitutes a masquerade rather than authentic participation.

Based on the assumption that public concern reveals collective mental illness, "involve-

ment" is utilized to cure citizens from paranoia. Both manipulation and therapy are not

rated participation (Arnstein, 1969).

(3) Informing the public of rights, responsibilities and choices indicates the Þrst step

towards legitimate citizen involvement. However, information often lacks feedback chan-

nels, depriving the public of opportunities to articulate preferences and inßuence policies.

Informing occurs through media, pamphlets or response to inquiries (Arnstein, 1969).
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Figure 3: Eight rungs on a ladder of citizen participation (authorÕs illustration, see

(Arnstein, 1969, p. 217)).

(4) Consultation, in addition to information, assures pathways for citizens to articulate

their interests. At the same time, consultation alone often fails to provide mechanisms

for processing public input. Common channels for consultation are surveys and public

hearings (Arnstein, 1969).

(5) With placation, inßuence is granted to the public to some extent, for instance by

placing citizen representatives on public bodies and advisory boards. Still, as the tradi-

tional elites continue to hold a majority of seats, public representatives can be outvoted

easily (Arnstein, 1969).

(6) Partnership marks the rung of ArnsteinÕs ladder henceforth which power is redis-

tributed between the public and the elites through negotiation, resulting in joint planning

and decision-making responsibilities. Frequent structures are policy boards, planning

committees and means of conßict resolution (Arnstein, 1969).
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(7) Delegated power refers to citizens taking dominant decision-making authority. At

this point the public has a clear majority on policy boards and thus the capacity to

outvote traditional power-holders (Arnstein, 1969).

(8) Finally, citizen control indicates the stage of citizens being granted a degree of

power su! cient to be in full charge of project-related management and policy (Arnstein,

1969).

3.1.2.2 Extended Set of Criteria

While ArnsteinÕs ladder of participation is obviously a simpliÞcation, it o#ers a nuanced

depiction of the quality di#erences of public participation. It is important to bear in

mind that Arnstein (1969) only considers the extent of participation. Meanwhile other

dimensions, such as the nature of involved actors and the points in time at which public

involvement occurs, remain partially or entirely blank (Dietz and Stern, 2008; Fung, 2006).

Based on these considerations, this study proposes an extended set of criteria to assess

the relative quality of singular participatory events. The categorization derives from four

core questions: (1) Who is involved? (2) At what points in the policy process? (3) To

what extent? (4) At what venues? Figure 5 visualizes the terminology.

(1) While common evaluation criteria for public participation focus on theparticipa-

tion component, thepublic tends to be treated as a Þxed term for a collective of citizens.

This collective public is composed of a whole variety of interested and a#ected parties

(Dietz and Stern, 2008). Therefore, a more detailed distinction makes sense in order to

analyze participatory events (Dietz and Stern, 2008; Renn and Walker, 2008; U.S. Envi-

ronmental Protection Agency Science Advisory Board., 2001). The following categories

are considered:Stakeholders(i.e. organized groups that are a#ected by and/or have a

strong interest in the Þnal policy outcome),directly a! ected public(i.e. non-organized

groups and individuals a#ected by the outcome of a decision),observing public(i.e. in-

dividuals and groups inßuencing public opinion, media, opinion leaders),general public

(i.e. all individuals not directly a#ected, but potentially part of the public opinion).

(2) Public participation can occur at di#erent points of the policy process in its en-

tirety. Based on SternÕs conceptualization of environmental decision-making (see Þgure 4)

(Stern and Fineberg, 1996), citizen involvement can be envisaged at nine distinct points

within the policy process:Problem formulation (i.e. reaching a common understanding of

the actual issue),process design(i.e. determining the rules of decision-making),selecting
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options and outcomes(i.e. determining potential scenarios),information gathering (i.e.

collecting input data, generating hypotheses, interpretation of frame issues),synthesis

(i.e. summarization of previous steps; written document),decision (i.e. a priori stipu-

lated mechanism of decision-making; vote),evaluation (i.e. evaluating the quality of the

decision-making process),implementation (i.e. operational coordination and monitoring),

learning (i.e. transfer of knowledge to future events).

Figure 4: Schematic representation of environmental decision-making processes;

included with explicit permission of The National Academies Press (Stern and

Fineberg, 1996, p. 28).

(3) The extent of participation is given by ArnsteinÕs ladder of citizen participation

(see paragraph 3.1.2.1) (Arnstein, 1969).

(4) Finally, participation can be implemented in di#erent venues, meaning within

di#erent geographical radii. In this study, a distinction is made between the national, the

regional and the local level.

It is important to understand that the proposed typology for each criterion must be

comprehended as a cumulative set of options. In other words, a singular participatory

event may for instance involve (1) stakeholders and the directly a#ected public (2) in

problem formulation and information gathering, but not evaluation (3) to a consultative

extent in (4) national and local, but not regional venues. In this respect, the extended

set of criteria may not be arranged in an unambiguous ladder arrangement comparable

to Arnstein (1969). Whilst the above proposed framework increases the analytical degree

of detail, determining a consecutive order among multiple events becomes more complex

and cannot be expressed in absolute terms.
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Figure 5: Extended set of quality criteria for public participation (authorÕs illustra-

tion).

3.2 Decision-making in Repository Planning

As the literature review (chapter 2) concludes, complex socio-technological problems such

as decision-making in nuclear waste disposal are often framed as "wicked problem[s]"

(Rittel and Webber, 1973; BrunnengrŠber, 2016; BrunnengrŠber et al., 2012). While

traditional policy mechanisms in modern democracies turn out an insu! cient means of

conßict resolution, public participation can pave the way to overcome impasses (Feindt

and Newig, 2005). Quality di#erences of singular participatory events on a micro level

(chapter 3.1.2) point to disparate national approaches to citizen participation on a macro

level, which in the following are referred to as participatory culture. A closer examination

of the macro level is particularly relevant in regard of a joint repository conceptualiza-

tion: Wherever states envisage participation di#erently, potential obstacles to inter-state

solutions arise. The signiÞcance of such divergences has not been contemplated within

the prevailing scientiÞc literature.

In order to model the macro level, two ideal types of general approaches to repository

planning are assumed: repository management (chapter 3.2.1) and repository governance

(chapter 3.2.2). For a more comprehensive depiction see Kuppler (2016) (Kuppler, 2016).

Furthermore, statesÕ real type approaches to repository planning are assumed to be situ-

ated on a continuum between management and governance. The core political qualitative

analysis of this study aims at extrapolating from singular participatory events on the

micro level to a more general position of states on the macro level. This requires an

analytical framework as developed in chapter 3.2.3.
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3.2.1 Repository Management

Repository management refers to a top-down policy approach to Þnal nuclear waste dis-

posal. Legal acts and regulations set out the mechanisms of problem solving, which are

subsequently implemented by administrative bodies. Decisions may only be inßuenced

by a small number of collective actors through informal relations. From a repository

management perspective, the potential conßict is framed as a clash of interests. A basic

assumption is that adherence to rules and regulations automatically generates input27 and

output28 legitimacy of policies. State authorities are in charge of problem formulation;

ergo, the question of repository planning is considered a solely technological issue to be

solved by experts (Kuppler, 2016).

3.2.2 Repository Governance

Repository governance, on the other hand, is based on a notion that Þnal nuclear waste

disposal constitutes a problem that cannot be addressed by traditional means of govern-

ment action. Instead of just focusing of the e! ciency of policy making, the normative

quality of good decisions is of key importance. The termgovernancehereby goes beyond

government action, including "all sets of rules, decision-making procedures, and program-

matic activities that serve to deÞne social practices, guide the interactions and manage

the conßicts that may arise among those participating in these practices" (OÕConnor and

van den Hove, 2001, p. 78). Hence, forms of public participation become increasingly

important, manifested in a high level of plurality of actors in informal structures. Ide-

ally, authorities, operators, stakeholders and the public engage in inclusive dialogue. It

is, however, important to bear in mind that such discursive elements remain embedded

in the structural context of a countryÕs political system. Consequently, decision-making

authority remains with the respective legitimate decision-makers. Participation ideally

occurs at an early stage of and continues throughout the policy process. A focus is placed

on input legitimacy (Kuppler, 2016).

27 legitimacy of how a decision is made

28 legitimacy of the result
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3.2.3 Analytical Framework

A fundamental assumption of this study is that the distinction between repository man-

agement and repository governance as ideal types creates a continuum of potential real

types of participatory cultures in repository planning. In other words, any state would

take its distinct position somewhere on the continuum according to the respective quality

of public participation implemented. When assessing the policy challenges of multina-

tional repositories, it is crucial to be aware of statesÕ positions on the continuum. This

is due to a second basic assumption: A countryÕs distinct notion of participation can be

framed as a path dependency and will a#ect future actions and policies. In other words,

the closer the proximity of states on the macro level continuum of participatory cultures,

the easier it is to implement joint mechanisms of public participation. Estimating statesÕ

positions between repository management and governance requires a quality assessment

of singular participatory events, id est concrete examples of how citizen participation has

been implemented within the respective state. However, these events are not to be found

on the macro level, but on a second analytical (micro) level. Figure 6 illustrates the basic

analytical framework.

Figure 6: Analytical framework (authorÕs illustration).

To allow for extrapolation from singular events towards an estimation of participatory

culture on the macro level (aggregation), the quality criteria for public participation

(who, when, extent, venue) must be embedded in the conceptualization of repository

management (RM) vs. repository governance (RG):
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Who is involved?

RM is characterized by a low plurality of actors involved in the policy process, whilst

RG exhibits a large variety of participants. Applying the distinction of actors developed

earlier (chapter 3.1.2.2), all types of actors would take part in the discourse in an ideal

RG approach. For an ideal RM approach, stakeholders at the most would be inßuencing

the decision-making process. The continuum between RM and RG would consequently

exhibit a gradually increasing number of actors in various combinations. Figure 7 depicts

the relationship.

Figure 7: Relationship between actors involved in the policy process and the RM/RG

continuum (authorÕs illustration).

When in the policy process?

Ideal RG is assumed to involve forms of public participation at all stages throughout

the policy process, ranging from problem formulation to evaluation, implementation and

learning. RM, on the other hand, is characterized by reducing dialogue to a minimum of

policy stages close to the decision (synthesis) at the most. The number of points in the

decision-making process at which participation occurs are assumed to gradually increase

over the continuum towards RG in various combinations. As early stage participation

(problem formulation and process design) is considered a feature of ideal RG, an event

including early involvement would fall closer towards RG than an event of the same

temporal plurality that does not exhibit early stage participation. See Þgure 8 for an

illustration.
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Figure 8: Relationship between points in the policy process at which participation

occurs and the RM/RG continuum (authorÕs illustration).

To what extent?

In accordance with the terminology set out by Arnstein (1969), ideal RM would at the

most allow for extents of participation that do not hinder the logic of technocracy. Those

include manipulation, therapy and rudimentary informing. As ideal RG is still framed

within the context of traditional democratic systems, RG does not go beyond partnership

on ArnsteinÕs ladder. The continuum thus consists of informing excluding manipulation

and therapy, consultation and placation, gradually increasing the extent of participation

towards RG. Figure 9 presents the relationship.

Figure 9: Relationship between the extent of public participation and the RM/RG

continuum (authorÕs illustration).

In what venues?

Finally, ideal RG involves participation and dialogue in a plurality of venues, i.e. the

national, regional and local scale. This is due to RG framing repository planning as

an issue concerning society as a whole, whilst acknowledging di#erent perceptions of the

problem on di#erent levels, also in their geographical sense. In contrast, ideal RM reduces

such aren¾ to a minimum at the most. The continuum between RM and RG would

consequently exhibit a gradually increasing number of venues in various combinations.

See Þgure 10 for a delineation.
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Figure 10: Relationship between venues of public participation and the RM/RG

continuum (authorÕs illustration).

Connecting the quality criteria of singular participatory events with the RM/RG con-

tinuum of participatory culture enables extrapolation from singular events on the micro

level to statesÕ positions on the macro level. However, it is important to bear in mind

that this aggregation process can never be comprehensive. Therefore, what is referred to

as the participatory culture of a country remains an estimation that demonstrates a trend

rather than an exact benchmark.

3.3 Summary

Public participation, from a theoretical point of view, may be envisaged very di#erently.

This suggests that states, even if they commit to implementing citizen involvement in

Þnal nuclear waste disposal, can exhibit a variety of approaches to participation, consti-

tuting a potential source of additional challenges if a multinational solution is pursued.

Participatory cultures of states are taken into account as a phenomenon on the macro

level that cannot be directly measures. However, underlying notions of public participa-

tion di#ering from state to state are expected to be reßected in the design of singular

participatory events on the micro level. In order to extrapolate from the relative quality

of these events to an estimate of participatory culture on the macro level, an analytical

framework has been proposed (chapter 3.2.3; Þgure 6). This conceptualization forms the

basis of the political qualitative analysis, which in turn constitutes the empirical core of

this study.
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4 Methodology

4.1 Research Design

At the beginning of this paper, the following research question has been framed:Does

public participation in a multinational radioactive waste disposal scenario require harmo-

nization and what are critical junctures? In order to address this question a comparative

case study is conducted. This methodological approach is well-established in the social

sciences and is commonly utilized to draw causal inference (George and Bennett, 2005;

Gerring, 2007; RohlÞng, 2009). Following Yin (2003) a case study refers to:

"[...] an empirical inquiry that investigates a contemporary phenomenon within its

real-life context [...]. The case study inquiry copes with the technically distinctive

situation in which there will be many more variables of interest than data points, and

as one result relies in multiple sources of evidence, with data needing to converge in

a triangulating fashion, and as another result beneÞts from the prior development of

theoretical propositions to guide data collection and analysis"(Yin, 2003, p. 13).

Notwithstanding that this study does not follow an explanatory, but an exploratory

empirical research approach, comparative content analysis proves an appropriate research

design, as it is distinguished for enabling profound analysis of the cases under observation

as well as comprehensive contextual understanding (Lamnek, 2005). An assessment of

variations in public participation over di#erent countries may consequently be approached

through a comparative case study. Furthermore, the logic of the research question itself

calls for a comparative design, as possible disparities among cases are of explicit interest.

Within the scientiÞc discourse on research methodology, case studies are often subject

to formal criticism. This is based on the argument that case studies, despite being suitable

for detailed examinations of processes, cannot allow for generalizations (Flick, 2009).

Following Flyvbjerg (2006), one may object that formal generalization is not the only way

to generate knowledge. Quite to the contrary, context-speciÞc knowledge is particularly

relevant for drawing conclusions and scientiÞc learning (Flyvbjerg, 2006).

All data included in the analysis has been evaluated by means of qualitative and

quantitative content analysis (Diekmann, 2007).
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4.2 Case Selection

Case selection in comparative case studies is commonly subject to the presence and ab-

sence of dependent and independent variables in either a most similar or most di#erent

systems design (Przeworski and Teune, 1970; Schneider and Janning, 2006). The research

question of this thesis, however, does not call for an examination of causal relations, but

a comparative exploration of policy contexts for public participation in repository plan-

ning. Thus, any country with a nuclear waste inventory could generally be included as a

reference case.

Meanwhile, this study aims at a certain degree of plausibility. In this respect, only

states similar enough to consider a joint nuclear waste policy have been shortlisted. This

criterion leads to a European Union-based case study, as the EU provides a common

legislative and policy framework. In other words, it is justiÞable to assume that basic

standards and terminology both regarding nuclear waste policies and public participation

are at least formally harmonized among EU members. All 28 EU countries have a nuclear

waste inventory. Furthermore, six member states29 actively consider a joint repository

as one of their options (ERDO Working Group, 2017). Out of these countries, data

availability proved best for Austria, Denmark and the Netherlands.

The selected cases resemble each other in several respects: They are liberal democ-

racies with strong civil societies and comparably small populations. They also deal with

comparably small nuclear waste inventories. At the same time, their nuclear histories

constitute an important discrepancy: Denmark has never developed a nuclear power in-

frastructure, Austria built a nuclear plant that was never put into operation while the

Netherlands continues to operate a commercial nuclear power reactor. As stated before,

the political dimension is of particular importance to this study. Based on the existing EU

provisions on public participation in nuclear waste disposal as a common starting point,

an analysis may be conducted if and, if yes, to what extent factual public participation

practices di#er among di#erent countries. This in turn allows for conclusions regarding the

(non-)necessity of harmonization e#orts of public participation and associated challenges

if a multinational nuclear waste repository is pursued.

29 Austria, Denmark, Italy, the Netherlands, Poland, Slovenia
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4.3 Content Analysis

4.3.1 Boundary Conditions

Both the technological and the legal dimension have been deÞned as boundary conditions

relevant to this study. Technological dimension refers to technological preconditions and

prevailing nuclear waste policies (e.g. preferences regarding host rock, repository type or

retrievability) and thus constitutes the actual subject of decision-making. Legal dimension

refers to those laws and regulations enabling public participation in repository planning.

Both dimensions are approached through a qualitative, criteria-oriented comparison:

Technological Dimension

The examination of technological preconditions is approached through the following sub-

question: How have Austria, Denmark and the Netherlands di! ered in technological ap-

proaches to nuclear waste disposal hitherto?Based on the central technological disputes

delineated in chapter 2.1.1.4, the criteria applied for the comparison are: preferences re-

garding surface vs. subsurface disposal, geology(present and favored), preferences regard-

ing barrier systems, time scalesdeÞned for storage, preferences regardingretrievability,

types of wastein storage, as well assources of future waste. Data considered are o! cial

national technological reports, speciÞcally the national programs30 of Austria, Denmark

and the Netherlands for the management of radioactive waste (BMLFUW, 2015c; Min-

istry of Infrastructure and the Environment, 2016b; Sundhedsstyrelsen, 2015b). Findings

from the document analyses are complemented by expert consultations (section 4.4).

Legal Dimension

Legal preconditions are examined by means of the following sub-question:How do Austria,

Denmark and the Netherlands di! er in the legal framework enabling public participation?

Subjects of the analysis are the national transpositions of Council Directive 2011/70/EU-

RATOM establishing a Community framework for the responsible and safe management

of spent fuel and radioactive waste. Correspondingly, criteria for the comparison de-

rived from chapter 2.1.2.3 are:transposition status, binding nature of national legislation,

degree of detail(following the extended set of quality criteria for citizen participation,

cf. chapter 3.1.2.2), as well asdegree of amendmentto previously existing legislation.

30 For AT, the preliminary program has been considered.
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National legislation (Bundeskanzleramt: Rechtsinformationssystem, 2018; Rijksoverheid,

2009; Sundhedsstyrelsen, 2006) as well as the national reports to the Commission on

the implementation of 2011/70/EURATOM (European Union, 2011, Art. 14) serve as

data for the analysis (BMLFUW, 2015a; Ministry of Infrastructure and the Environment,

2016a; Sundhedsstyrelsen, 2015a). Again, Þndings from the document analyses are par-

tially complemented by expert consultations (see section 4.4).

4.3.2 Political Analysis

The political dimension constitutes the empirical core of this study. It is examined through

the following sub-question:How do Austria, Denmark and the Netherlands di! er in partic-

ipatory culture? The subsequent analysis is based on a multi-method approach, combining

quantitative and qualitative content analysis:

Quantitative Content Analysis

First, it is of interest how the relative values of citizen participation formally articulated

by states in their national programs31 for the management of radioactive waste are dis-

tributed. Thus, the concept participation 32 has been operationalized as a dictionary of

keywords in three languages (cf. appendix, table 8). Based on this dictionary, the na-

tional programs of Austria, Denmark and the Netherlands have been assessed by means of

quantitative content analysis. The analysis itself was conducted with the content analysis

and text mining software WordStat for Stata. All hits also underwent a manual quality

control to ensure that those keywords taken into account are genuinely associated with

the concept of interest. Hence, a comparison can be made regarding the frequency of oc-

currence of the conceptparticipation within the national programs, which in turn allows

cautious conclusions about the relative values formally assigned to public participation

in repository planning in Austria, Denmark and the Netherlands. This quantitative ap-

proach can only serve as a starting point for a more profound qualitative analysis, as

the national programs only reßect articulated intentions of states, not practices. In other

words, the question of the factual quality of citizen participation remains open.

31 For AT, the preliminary program has been considered.

32 Out of interest, the concept multinational has also been operationalized (cf. appendix, tables 9, 10,

as well as Þgure 19) and measured, but proved irrelevant to the research question at a later stage.
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Qualitative Content Analysis

The subsequent qualitative content analysis aims at approximating the abstract idea of

participatory culture by comparing singular participatory events in Austria, Denmark and

the Netherlands on the basis of an priori deÞned set of quality criteria. Singular partic-

ipatory events hereby refer to concrete examples of cases in which public participation

has been implemented. The underlying analytical framework and logic of procedure have

been developed in chapter 3.2.

For the sake of accuracy, events included in the analysis would have to be associated

with the policy Þeld of Þnal nuclear waste disposal. However, no examples of public

participation in repository planning have taken place in Austria and the Netherlands

hitherto. In order to sill allow for a comparison, participatory events in other policy

contexts serve as proxies. Proxy selection was based on the following criteria: the thematic

context in which participation was implemented is the same for Austria, Denmark and

the Netherlands; actual participatory events have taken place; the policy context, like

participation in nuclear waste disposal, draws from a common EU framework; examples

are current events33. Applying those criteria leads to public participation in the policy Þeld

of river basin management, based on Directive 2000/60/EC of the European Parliament

and of the Council of 23 October 2000 establishing a framework for Community action

in the Þeld of water policy (European Union, 2000)34. Despite approximations to a more

general country-speciÞc notion of public participation still being possible, it is to say that

the utilization of examples of participation in other policy contexts as proxies constitutes a

potential source of misinterpretation. For instance, water policy possibly doesnÕt comprise

socio-technological conßict to the same degree as Þnal nuclear waste disposal.

The Þrst step in selecting participatory events for the analytical comparison was the

identiÞcation of processes and projects under the implementation of the Water Framework

Directive in Austria, Denmark and the Netherlands. Particularly access to information

33 acknowledging that states may undergo change in how public participation is envisaged (Kuppler,

2016)

34 The WFD belongs to a new generation of EU directives, placing emphasis on implementation pro-

cedures and governance rather than just pointing out targeted environmental standards (which has

been common practice in environmental policy until the 1990s) (Knill, 2008). Implementation of

the WFD also aims at establishing shared grounds for a shift towards adaptive-dynamic forms of

development and policy learning (Nischwitz et al., 2001).
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(including academic literature, above all (Behagel, 2012; Feichtinger, 2013; Graversgaard

et al., 2017)) and the criterion of thematic cross-border comparability signiÞcantly reduced

the selection. Based on thorough consideration, the analytical focus has been narrowed

down to participation in river basin management.

A fundamental assumption made in this study is that nationally existing policies can

be framed as path dependencies and thus a#ect future policy choices. Id est, discrepancies

among countries complicate a joint participation strategy. Even though the analysis fol-

lows a threefold structure, this assumption remains constant: The greater the variations

between Austria, Denmark and the Netherlands - be it in terms of technological, legal

or political preconditions - the more di! cult it will be to agree upon a joint approach

to citizen involvement in Þnal nuclear waste disposal. In this respect, the analysis al-

lows for an identiÞcation of critical junctures valid for the countries under observation.

Furthermore, it may be shown in an exemplary way if and, if yes, to what extent public

participation requires an actual harmonization e#ort among partners despite the common

legal framework if a multinational nuclear waste repository is pursued.

4.4 Expert Consultation

In order to complement Þndings from the document analyses, expert consultations have

been conducted. Following Meuser and Nagel (2009), experts refer to "all those, whose

expertise is [...] societally institutionalized and bound to a speciÞc functional context"

(Meuser and Nagel, 2009, p. 468)35. So essentially, expertise is the distinguishing feature,

decisive for whether or not a person classiÞes as an expert.

In the context of this study, expert consultations were necessary supplements to the

content analysis, as relevant information was partially unavailable. The speciÞc focus

of the consultations was placed on technical questions, such as the interconnection of

public participation and the institutional contexts of countries. ExpertsÕ perceptions

of participatory culture and/or potential discrepancies between articulated interests and

factual actions of states, on the other side, go beyond the conÞnes of this study, opening the

door for future research. Consultations were sought in the form of both semi-structured

interviews and written inquiries.

35 translated by the author
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5 Introduction to the Case Study

In order to analyze the current framework for multinational public participation options

with respect to shared permanent waste disposal, it is necessary to Þrst take a closer look

at the political realities and implementation context for each item within the case study.

This chapter thus concisely outlines the political systems of Austria, Denmark and the

Netherlands, as well as the respective cornerstones of the countriesÕ previous and present

nuclear policies. Furthermore, the institutional context of repository planning is depicted

for each country, with a speciÞc focus on the interconnection between public participation

and the institutional context. A more precise depiction of relevant waste characteristics

and repository-speciÞc policies is then presented in chapter 6.1.1.

5.1 Austria

5.1.1 Political System

The Republic of Austria classiÞes as a parliamentary (representative) republic with com-

plementary elements of a presidential democracy. In accordance with the federal character

of the constitution, legislative authority generally lies with the nineBundeslŠnder(fed-

eral sub-entities), unless the subject matter is explicitly attributed to the national level.

However, national competences are plenty, so that some scientists speak of Austria as a

"centralized federal state" (Pelinka, 1997, p. 522). Moreover, as a member of the Eu-

ropean Union, legislative authority in customs, currency and internal market, as well as

partly in agriculture, environment, consumer protection, energy, security, health, research

and development is transferred to EU level, but limited by the principles of subsidiarity

and proportionality (European Union, 2012). A visual overview of the political system is

provided by Þgure 23 (annex).

Elements of direct democracy are institutionalized, though they play a minor role in

AustriaÕs daily political reality. The most common instrument, the popular initiative,

transfers the right of initiating legal acts to the people, on the condition that a petition

is signed by at least 100,000 enfranchised citizens. Decision-making remains with the

Nationalrat and is not bound content-wise by the petition (Pelinka, 1997). Since 1964, a
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total of 3836 popular initiatives has been launched (Bundesministerium fŸr Inneres, 2017).

Other instruments are referenda, compulsory for presidential impeachment and integral

constitutional amendments, as well as popular polls (B-VG, 2007; VBefrG, 1989).

In recent years, informal channels of public participation have gained some impor-

tance (Pelinka, 1997). This is especially true with regards to the regional state level,

considering that severalBundeslŠnderand municipalities provide guidelines for public

participation (Amt der Vorarlberger Landesregierung, 2012; Magistrat der Stadt Wien,

2012; Stadt Graz, 2015). A development towards public participation is also visible on the

national level: The Federal Ministry of Sustainability and Tourism, for instance, promotes

dialogue-centered citizen involvement through the initiative "Participation & Sustainable

Development in Europe" (BMLFUW, 2017); in 2008, the Austrian Council of Ministers

adopted "Standards of Participation" (Bundeskanzleramt and BMLFUW, 2009) as prac-

tical advice for "high-quality participation processes" (BMLFUW, 2017, n.pag.). Even

though such processes are not formally institutionalized, a positive view towards public

involvement amongst the Austrian government may thus be identiÞed, at least in regard

to articulated interest. At the same time though, Biegelbauer and Hansen (2011) point

out that AustriaÕs traditionally conservative decision-making structures in practice allow

for only a limited amount of public input in many policy Þelds (Biegelbauer and Hansen,

2011).

Finally, AustriaÕs political system exhibits the peculiarity of so-called Social Partner-

ships. Interest groups deliberately have strong inßuence on both the formation of political

interests and the actual decision-making process for the purpose of consensus-building,

mainly in economic and social policy. Although not formally established by law, exertion

of inßuence mainly occurs through close proximity between parties and interest groups,

as well as participation of interest groups in committees and advisory boards (Lehm-

bruch, 2003; T‡los, 2008, 2000). Traditionally, social partners include the Trade Union

Federation, the Chamber of Labour, the Federal Economic Chamber and the Chamber

of Agriculture, though other bodies of organized interests, such as environmental groups,

play an important role in the political process, too. Despite their function as a source and

channel of expertise, interest groups are often considered an impediment to sustainable

policies, due to a predominance of economic interests (Hermann et al., 2012).

36 status: September 2017
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5.1.2 Nuclear Policies

The 1999 Federal Constitutional Act for a Non-nuclear Austria prohibits the construction

and use of nuclear facilities with the purpose of obtaining energy by nuclear Þssion on

Austrian soil (B-VG, 1999; OECD/NEA, 2016). AustriaÕs only nuclear power plant,

Zwentendorf, was never connected to the grid; nuclear waste arises in comparably small

quantities from the Seibersdorf research reactor. Two other research reactors had been

shut down in 1999 and 2004 and were completely decommissioned (IAEA, 2017a; OECD,

2016). Austria is a member of IAEA and home to its headquarters, as well as state party

to Euratom and the Treaty on the Non-Proliferation of Nuclear Weapons (NPT).

In the 1960s, a nuclear energy program was launched by the Austrian government,

followed by the construction of Zwentendorf Nuclear Power Plant (700 MWe BWR) in

the 1970s. The decision to embark upon a nuclear power program in the Þrst place

was driven by an overall economic consensus: According to political key players, Austria

was lagging behind in terms of technology and innovation. Nuclear power, on the other

hand, was considered a gateway to promising economic sectors, as well as a means to

decrease electricity prices on a long-term basis and thus boost economic growth (Kok,

1991; Preglau, 1994). Whilst environmental concerns played a minor role at that time,

generating energy from nuclear Þssion was believed to be progressive, with associated

risks perceived as controllable (Weiler, 2016).

Public perception changed in the early 1970s, leading to increasing protests all over the

country. In light of the dimensions of the anti-nuclear movement, the government even-

tually initiated a referendum. On 5 November 1978, a slender majority decided against

the commissioning of Zwentendorf, marking the end of AustriaÕs nuclear program (Bayer,

2014; Gottweis, 2000; Martinovsky, 2012). Austria, however, continues to operate one re-

search reactor at the Institute of Atomic and Subatomic Physics Seibersdorf, administered

by the Vienna University of Technology.

Even though Austria only produces small quantities of nuclear waste (see chapter

6.1.1), the republic is obliged to remove all conditioned radioactive waste currently in

interim storage to a Þnal repository until the end of 2045 at the latest (OECD, 2016). Since

2003, AustriaÕs nuclear waste policy follows a so-calledpolluter pays principle, rendering

waste producers with the responsibility for waste management and disposal. This includes

the cost of treatment, interim storage and Þnal disposal. The latter will be Þnanced
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through a speciÞc fund and disposal fee (Vorsorgeentgelt) respectively, which exclusively

comprehends future transfers to a Þnal repository, potential additional treatment and

long-term management of the disposal site. If the funds prove insu! cient, the Austrian

state is to cover the remaining di#erence. However, no decision towards location and

design of a potential repository has been made (IAEA, 2017a; OECD, 2016). As a member

of the ERDO working group, Austria is one of six European countries actively considering

multinational options for Þnal radioactive waste disposal (ERDO Working Group, 2017).

5.1.3 Institutional Context

Institutional context refers to the formalized structure of bodies, rules and procedures

that characterize policy environments, as well as their interrelations. Commonly, a dis-

tinction is made between three levels: political (government bodies), regulatory (subordi-

nate agencies that enforce laws and guidelines) and operative (enterprises ensuring service

availability and continuity).

With regards to the distribution of responsibilities in nuclear waste policy in Austria,

parts of these responsibility levels overlap. The Federal Ministry of Sustainability and

Tourism bears both political and regulatory responsibility (ENSREG, 2017a,c). Opera-

tive responsibility has been assigned to Nuclear Engineering Seibersdorf GmbH (NES), a

limited liability company in contract with the Federal Republic of Austria. All nuclear

waste produced in Austria is collected, conditioned and stored by NES (BMNT, 2018a).

At present, it is not speciÞed where and how public participation will be linked with the

existing institutional context. Figure 11 illustrates the formal relations.
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Figure 11: Institutional context for Þnal nuclear waste disposal in Austria (authorÕs

illustration).
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5.2 Denmark

5.2.1 Political System

The Kingdom of Denmark today is a constitutional monarchy structured as a represen-

tative parliamentary democracy within the framework of a decentralized unitary state.

Hence, Denmark is governed as one single unit, with the administrative divisions exercis-

ing only those powers explicitly delegated by the national government (Damgaard, 2011).

Owing to DenmarkÕs EU membership, parts of Danish sovereignty are pooled on a supra-

national level. However, this excludes DenmarkÕs four negotiated opt-outs relating to the

Monetary Union, the Common Security and Defence Policy, Justice and Home A#airs,

as well as the Citizenship of the European Union (European Union, 2012; Folketingets

EU-Oplysning, 2017). A visual overview of the political system is provided by Þgure 24

(annex).

Elements of direct democracy on a national level are limited to obligatory and optional

referenda. As delineated by the Constitutional Act, the latter may be introduced if one

third of parliamentarians within three weeks request a bill to subject to a referendum.

The bill is then to be renounced if a majority of votes that encompasses at least 30%

of all persons entitled to vote rejects the respective bill (Denmark, 2013). A referen-

dum is obligatory for constitutional amendments, changes in voting age and transfer of

sovereignty (Denmark, 2013; Nannestad, 1997). A total of 19 referenda has been held

since 191637, eight of them alone being related to DenmarkÕs position within the EU

(Folketinget, 2017).

Participatory elements, even though not formally institutionalized, may be identiÞed

in Danish political realities. In fact, integrative political processes have a strong tradition.

Denmark has played a considerable role in the history and evolution of public participation

in environmental decision-making and science and technology assessment. Not only has

the 1998 UNECE Convention on Access to Information, Public Participation in Decision-

Making and Access to Justice in Environmental Matters been signed in •rhus, Denmark,

but the so-called consensus conference originated in Denmark in the 1980s as an early

means of citizen involvement in political decision-making (Nielsen et al., 2006). The

model of participatory consensus conferences is often referred to as theDanish model; it

37 status: September 2017
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is organized as a dialogue between experts and the lay public, selected to be representative

of the public in its entirety (Grundahl, 1995). Participatory mechanisms, in Denmark, are

mostly associated with the local level, closely connected to the everyday lives of ordinary

citizens (Andersen and J¾ger, 1999). However in recent years, the DBT Foundation,

former Danish Board of Technology, seems to have shifted their commitment towards

public participation on a national and interestingly even an international level: Since

2009, DBT has been coordinatingWorld wide views as a global initiative to include

citizens in environmental decision-making through multisite consultation (Bedsted et al.,

2015; Fonden TeknologirŒdet, 2017).

Finally, Denmark is commonly reckoned a Nordic consensus democracy; decision-

making is based on compromise between the state and relevant societal interest groups

(Heidar and Berntzen, 1995). Traditionally, consensus-orientation is particularly strong

in Danish politics and well-institutionalized within political structures and processes. In-

terest groups include trade unions as well as employersÕ and industrial associations, but

also subject-based organizations such as environmental or human rights groups (Nannes-

tad, 1997). However, the degree of actual inßuence greatly depends on the resources, i.e.

number of sta# and Þnancial assets, the respective interest groups can summon (Pedersen

et al., 2014).

5.2.2 Nuclear Policies

Nuclear science owes much to Denmark, particularly to Niels Bohr (1885-1962), who was

awarded the Nobel Prize for Physics in 1922 "for his services in the investigation of the

structure of atoms and of the radiation emanating from them" (Nobel Media AB, 2017,

n.pag.). However, Denmark has no nuclear program at present. A resolution from 1985

excludes nuclear power from the Danish energy mix and no attempts have been made to

reverse this situation; nuclear waste arises in only small quantities from three research

reactors and external usage (i.e. hospitals, laboratories, industry or education) (Danish

Emergency Management Agency, 2016; Dansk Dekommissionering, 2017). Denmark is a

member of IAEA, as well as state party to Euratom and the NPT respectively.
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In 1955, the Danish Atomic Energy Commission AEK was established for the pur-

pose of advancing the civil utilization of nuclear energy. Within the following years, the

AEK set up an ambitious nuclear research institute on Ris¿ Peninsula west of Copen-

hagen. However, despite strong support within the established political structures and

the Ris¿ administration, Denmark never built a commercial nuclear power plant (Nielsen

and Knudsen, 2010; Nielsen et al., 1998).

The decision not to pursue a nuclear power program, as determined by a 1985 Danish

Parliament Resolution, was based on steady public pressure, which contributed signiÞ-

cantly to DenmarkÕs strong tradition in participatory mechanisms. In fact, the Danish

anti-nuclear movement advanced early criticism of representative democracies and their

institutions, resulting in the establishment of the Board of Technology in 1986 (Andersen

and J¾ger, 1999; Lipp, 2007). Ris¿ today has evolved as on of the leading Danish research

facilities in alternative energy sources and climate change e#ects studies.

Despite not relying on domestically generated nuclear energy, Denmark is confronted

with the radioactive waste controversy. Three research reactors were operated at Ris¿

National Laboratory: DR1 (2 kW), DR2 (5 MW) and DR3 (10 MW). All reactors were

shut down in 1975, 2000 and 2001 respectively. The decommissioning of DR1 and DR2

has been completed; DR3 is currently being decommissioned. Spent fuel from DR2 and

DR3 has been transferred to the United States in agreement with the US Department of

Energy. However, Denmark still has LILW that requires Þnal disposal. Originating both

from research reactors and medical, industrial or educational purposes, all remaining

Danish nuclear waste is placed in interim storage at Ris¿. A general decision to pursue

a repository has been made by the Danish Parliament, and recommended locations on a

national basis have been narrowed down to a number of six sites. The process is ongoing

and no Þnal decision has been made about the principal characteristics of the disposal site

(Dansk Dekommissionering, 2016; OECD/NEA, 2015). As a member of ERDO, Denmark

continues to consider a shared repository for Þnal nuclear waste disposal (ERDO Working

Group, 2017).
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5.2.3 Institutional Context

Political responsibility for Þnal nuclear waste disposal in Denmark lies with the Min-

istry for Higher Education and Science. The regulatory authorities for radioactive waste

management are the Danish Health Authority (Division of Radiation Protection) as well

as the Danish Emergency Management Agency (ENSREG, 2017b,c). Moreover, an inter-

ministerial working group is in charge of preparing policy recommendations for the Danish

Parliament. As the working group consists of both government agencies and ministries,

it is situated between political and regulatory responsibility. Danish Decommissioning is

the operator responsible for the decommissioning of nuclear facilities as well as handling

and storage of the Danish radioactive waste inventory (Uddannelses- og Forskningsmin-

isteriet, 2017). Unlike Austria, Denmark explicitly speciÞes that the implementation of

public participation measures is within the responsibility of the Ministry of Higher Edu-

cation and Science through the Danish Agency for Institutions and Educational Grants.

Figure 12 visualizes the Danish institutional context.
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Figure 12: Institutional context for Þnal nuclear waste disposal in Denmark (authorÕs

illustration).
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5.3 The Netherlands

5.3.1 Political System

The Kingdom of the Netherlands classiÞes as a constitutional monarchy and parliamentary

democracy, framed as a decentralized unitary state. Even though the twelve provinces

are represented within the parliament (Eerste Kamer), the state is governed as a single

unit, rendering provinces with only as much power as delegated by the national level.

EU-membership transfers competences in some policy areas to the supranational level

(European Union, 2012; Lepszy and Wilp, 1997). A visual overview of the political system

is provided by Þgure 25 (annex).

The Dutch Constitution does not provide for any binding means of direct democracy

(Ministry of the Interior and Kingdom Relations, 2008). Non-binding suspensory refer-

enda on a national level, however, are possible under the 2015 Advisory Referendum Act,

excluding acts regarding the royal family, the national budget and the execution of treaties

under international law. Prerequisites are a preliminary request of 10,000 signatures, fol-

lowed by a deÞnite request of 300,000 signatures; the turnout is required to amount 30%.

If the respective piece of legislation is successfully suspended by referendum, a follow-up

law must be passed to either repeal or revise the suspended law (Staatsblad, 2015). Since

2015, one referendum38 has been held. Besides the national level, municipalities may

decide to adopt non-binding referendum bylaws (Ramkema, 2008).

Modern forms of public participation developed in the 1960s in the form of discussion

groups and public hearings. Actual inßuence and dialogue with the government remained

limited (Enserink et al., 2003). Whilst these early mechanisms underwent a stagnation in

the 1980s and 1990s (Hofman, 1998; De Vries, 1997), Dutch administrative sciences, quite

on the contrary, experienced a shift towards a more open-minded multi-actor governance

perspective at that time (Kickert, 1997). In recent years, new attention has been drawn

to public participation, with the so-called inspraak-procedure being formally institution-

alized for any type of planning venture and environmental impact assessment.Inspraak

(participation) hereby refers to "public participation about an anticipated decision, al-

though the ultimate decision is taken according to the rules of representative democracy"

38 advisory referendum of 6 April 2016 on the UkraineÐEuropean Union Association Agreement; status:

September 2017
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(Coenen et al., 2001, p. 3).Inspraak in its traditional sense focuses on participation only

within planning output. Scientists however, increasingly identify a communicative turn

towards dialogue-centered mechanisms and early participation including the input phase

(Coenen et al., 2001). Both the 1992 Government Information (Public Access) Act and

the 2009 General Administrative Law Act, as well as the 2004 Environmental Management

Act include provisions on citizen involvement (Roggenkamp, 2002). Moreover, the Dutch

Centre for Public Participation developed a set of informal recommendations; however, no

o! cial procedural guidelines for public participation have been issued (Steinhauer, 2012).

Stakeholder involvement has had a long tradition in the Netherlands, emerging from

the so-calledwaterschappen(water boards), regional water management authorities dat-

ing back to the 12th century (Enserink et al., 2003). Today, the Dutch system of interest

representation is still referred to as "polder model", in reference to these early multi-

lateral decision-making procedures (Hendriks and Toonen, 2001). Corporatism plays an

important role in daily politics, with both a high density of interest groups and strongly

institutionalized ties between stakeholders and the government. Whilst traditional in-

terest organizations include trade unions and industry representatives, the landscape of

active stakeholders is much more diversiÞed today (Timmermans, 2015). However, in-

terest groups do not all have the same resources to enter the policy process at an early

stage, resulting in a semi-open system of selective access and "disjointed spheres of inter-

est [...] representation" (Timmermans, 2015, p. 28). Even though empirical studies on

other countries39 suggest a predominance of economic interests, no comparable research

has been conducted on the Netherlands. Quite to the contrary, some scientists identify

NGOs and grass root initiatives to gain relative veto power, due to an increase in media

coverage, as well as thus growing public accountability of policymakers (Timmermans,

2015).

5.3.2 Nuclear Policies

The Netherlands has a small nuclear power program with one nuclear plant in operation,

the Borssele Nuclear Power Station, and nuclear energy accounting for approximately

1.7% of total generating capacity. A second plant is in the decommissioning phase. The

current policy foresees Borssele to be shut down in 2033, but does not aim at a nuclear

39 i.e. (Schlozman, 2010) for the US
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power phase-out. Proposals for nuclear new build are being discussed, however, concrete

plans have been suspended in 2012, due to economic uncertainties. Besides the operational

plant and decommissioning, waste arises from three operational research reactors, as well

as from medical radioisotope production and the URENCO enrichment facility in Almelo

(IAEA, 2017c). In terms of international agreements, the Netherlands is a member of

IAEA, as well as state party to Euratom and the NPT.

Already in the 1930s, Dutch scientists began to focus on the potential of nuclear

reactions, inducing the government to stockpile ten tons of uranium salt, which was

hidden during World War II and later served as the basis for a national nuclear program

(Lagaaij and Verbong, 1999). The government at that time supported nuclear research

as a promising technology and an important economic sector. A prototype reactor at

Dodewaard NPP (60 MWe BWR) was connected to the grid in 1968, followed by the Þrst

and up to now only commercial plant Borssele (515 MWe PWR) in 1969 (IAEA, 2017c).

Initially, the Dutch nuclear power sector was intended to expand by 3000 MWe. Fol-

lowing the Chernobyl accident in 1986, these considerations were sidetracked (IAEA,

2015; Lagaaij and Verbong, 1999; Mulder, 2012). Besides public opinion, the discovery

of large natural gas reserves made nuclear power less attractive for the Netherlands and

contributed to more hesitant policies. Consequently, both Dodewaard and Borssele un-

derwent major backÞtting procedures. In 1997, Dodewaard was permanently shut down

due to a negative outlook on the Dutch nuclear future; in 1994, the government decided

to phase-out Borssele by 2003, but the decision was contested and the operating period

prolonged until 2013, and later until 2033 respectively (Aarts and Arentsen, 2017). In

2009, Delta N.V. and Essent/RWE announced plans for nuclear new build at the Borssele

site, but in regard of economic uncertainties, those considerations were shelved (IAEA,

2015). Nonetheless, the Netherlands does not pursue a general nuclear phase-out. Nuclear

science and development remains amongst Dutch policy priorities, with three research re-

actors in operation: the High Flux Reactor (50 MWth) and the Low Flux Reactor (30

kWth), both located in Petten, as well as the Higher Education Reactor (3 MWth) at

Delft University of Technology. An new reactor to replace the old High Flux unit is in

the planning state (IAEA, 2017c).
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All spent nuclear fuel from Dodewaard and Borssele (not from the research reactors) is

being reprocessed. Besides the reactors, waste arises from the Petten production facility

for medical radioisotopes and the Almelo URENCO enrichment plant, resulting in a large

variety of radioactive waste requiring a disposal strategy (IAEA, 2017c). The prevailing

policy foresees interim storage in purpose-built above ground structures (HABOG) for

at least 100 years, followed by Þnal disposal in a deep geological repository. No site has

been selected at this point. Moreover, the policy speciÞcally includes continued research

and does not exclude alternative options for disposal or further utilization in the future

(OECD/NEA, 2009). As a member of ERDO, the Netherlands is actively considering

multinational solutions for Þnal nuclear waste disposal (ERDO Working Group, 2017).

5.3.3 Institutional Context

Similar to Austria and Denmark, the Dutch institutional context for Þnal nuclear waste

policies can be divided into three levels. Politically responsible is the Ministry of Infras-

tructure and Water Management, while regulative responsibility lies with the Authority

for Nuclear Safety and Radiation Protection. The Central Organization for Radioac-

tive Waste (COVRA) has been assigned operative responsibility and is thus in charge

of collection, conditioning and interim storage of all radioactive waste produced in the

Netherlands (ENSREG, 2017c,d). However, it is not speciÞed where and how public par-

ticipation mechanisms will be connected to the Dutch institutional context for repository

planning. Figure 13 depicts the formalized relationships.
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Figure 13: Institutional context for Þnal nuclear waste disposal in the Netherlands

(authorÕs illustration).
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6 Analysis and Findings

The following chapter is to systematically approach the central research questionDoes

public participation in a multinational radioactive waste disposal scenario require harmo-

nization and what are critical junctures? This is done by examining three previously

identiÞed relevant dimensions - technological, legal, political - for the three selected cases

- Austria, Denmark and the Netherlands. The analytical comparison is subject to three

sets of criteria developed for each dimension (chapters 2.1.1.4, 2.1.2.3 and 3.1.2.2). The fo-

cus is the political dimension, while the technological and legal dimensions are considered

boundary conditions. As the epistemological interest speciÞcally aims at the identiÞcation

of variations among countries under observation, it makes sense to conduct the analysis

as a directly comparative one40. Id est, the criteria-based sub-chapters contrast Austria,

Denmark and the Netherlands straightforwardly. Again, the fundamental assumption

is that statesÕ previous behavior can be framed as path dependencies that a#ect future

courses of action.

The analysis is structured as follows: First, an analytical comparison is conducted

for the boundary conditions, namely technological (chapter 6.1.1) and legal preconditions

(chapter 6.1.2). Chapter 6.2 will then focus on political conventions, forming the empirical

core of this study. This is done by a quantitative (chapter 6.2.1) and qualitative content

analysis (chapter 6.2.2). Methodological procedures and means of data collection have

been thoroughly outlined in chapter 4. Results from all dimensions are summarized and

visualized in chapter 6.3. A problem-oriented interpretation of the results in regard to

the central research question follows in the discussion (chapter 7).

6.1 Boundary Conditions

6.1.1 Technological Preconditions

In order to investigate the research question from a technological point of view, the follow-

ing sub-question has been developed:How have Austria, Denmark and the Netherlands

di! ered in technological approaches to nuclear waste disposal hitherto?A set of analytical

categories has been derived from central technological disputes in repository planning and

40 in contrast to separate analyses for each case, followed by a comparative discussion
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shall form the basis of the comparison of technological preconditions: surface vs. subsur-

face disposal, geology, barrier systems, time scales, retrievability, types of waste, future

sources of waste.

6.1.1.1 Analytical Comparison

Surface vs. Subsurface Disposal

As outlined in the literature review, nuclear wasted can be stored above-ground in en-

gineered facilities or in geological subsurface formations at di#erent depths. As for the

present nuclear waste policies of AT, DK and NL, moderate variations may be identiÞed:

AT does not specify a preferred disposal option and no decision has been made. However,

the national program reads "Options for Þnal waste disposal Ð e.g near-surface or deep

[geological] storage Ð are to be examined" (BMLFUW, 2015c, p. 24)41. The fact that

only subsurface options are listed hints to a preference for geological disposal, despite the

depth being not speciÞed. DK, on the other hand, exhibits a clear preference for subsur-

face disposal. However, only near-surface and intermediate-depth repositories have been

investigated. Moreover, the option of 100 years of interim storage is investigated (Sund-

hedsstyrelsen, 2015b). Considerations of interim storage are the only overlaps between

previous Danish and Dutch policy choices, as NL has already opted for 100 years interim

storage, however in engineered above-ground facilities. After 100 years time, the Dutch

policy at this point explicitly favors deep geological disposal (Ministry of Infrastructure

and the Environment, 2016a).

Geology

As deep geological disposal of nuclear waste is aimed at, the availability of host rock

formations becomes of central importance. If only occurrence of suitable rock is taken

into account, deposits of clay, as well as rock salt diapirs can be found in all cases.

Moreover, granite is found in AT and DK (Oberhauser, 1980; Pedersen et al., 2014; ten

Veen, 2015). While AT doesnÕt specify a favored type of host rock, DK and NL have

at least conducted investigations - NL in rock salt and clay, DK in clay only - that may

indicate a certain preference. In this respect, there seems to be a considerable overlap

between the cases in terms of clay being not only present in all cases, but also under

41 translated by the author
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investigation in two out of three cases. It is to say, though, that the geographies of AT,

DK and NL all exhibit obstacles to undisturbed geological repositories. For DK and NL,

this is due to the risk of water intrusion from sea level rise; for AT, di! culties may arise

from the Alps being still in a tectonic upward-movement. So even if agreeing upon a type

of host rock seems possible for the selected cases, it might be di! cult to locate a suitable

repository site in the end.

Barrier Systems

None of the countries under observation articulate explicit preferences with respect to

barrier systems.

Time Scales

Time scales for waste isolation depend on the types of waste, but can also di#er based

on national policies and terminology. For the selected cases, di#erences in terminology

seem to be primarily due to composition of the waste inventories. While DK speciÞes an

isolation period of a minimum of 300 years (Sundhedsstyrelsen, 2015b), NL already opted

for interim storage (100 years), followed by a long-term solution for "up to a quarter of

a million years" (Ministry of Infrastructure and the Environment, 2016a, p. 5). AT does

not articulate explicit time scales. In this respect, dispute could arise from NL deÞning

the required isolation period of HLW as 250,000 years. This policy greatly di#ers from

countries outside the case study42. As AT and DK are not dealing with HLW at this point,

agreeing upon a common isolation time scale possibly constitutes a critical juncture if a

multinational repository is pursued.

Retrievability

National waste retrievability policies may di#er in terms of the desirability of retrievability

in general or the time frames over which the option to retrieve wastes is sustained. As

for the countries under observation, both AT and NL do, however, not articulate policy

preferences in regard to waste retrievability. Only DK vaguely declares that "a large part

of the waste is of a character that does not make it desirable to retrieve" (Andersen et al.,

2011, p. 6). Consequently, no contrasting path dependencies can be identiÞed for AT, DK

and NL at this point.

42 for instance Germany, with an isolation period of one million years for HLW (BfE, 2018)



88 6 ANALYSIS AND FINDINGS

Types of Waste

Di#erent types of radioactive waste require di#erent degrees of isolation over di#erent

time frames. Therefore, di#ering waste inventories may complicate the decision-making

process among countries, when a shared solution is advanced. In this respect, a major

cleavage opens up between AT and DK on the one and NL on the other hand. In fact,

the Austrian and Danish nuclear waste inventories appear similarly small: AT currently

stores 2,301m3 43 of nuclear waste, thereof 2,239m3 being LLW and 62 m3 being ILW

(IAEA, 2017a)44; for DK, waste in storage amounts to 2,735m3, thereof 2,020m3 being

LLW, 540 m3 being ILW and 175m3 being special waste45 (Andersen et al., 2011). The

main sources are medical and industrial applications, as well as decommissioning activities

of research reactors. In contrast, the Dutch nuclear waste inventory, despite comparably

small on a global scale, is considerably larger and contains HLW from the nuclear power

sector. More precisely, a total of 20,592m3 of nuclear waste is stored in NL, dividing up

into 20,540m3 of LILW and 52 m3 of HLW (IAEA, 2017c)46. Besides the medical and

industrial sector and decommissioning, waste originates from nuclear facilities, including

a commercial nuclear power reactor, operational research reactors and the URENCO

uranium enrichment plant.

Notwithstanding that it is technically possible to dispose of di#erent types of waste in

the same repository, identiÞed variations in regard to waste inventory composition con-

stitute a major critical juncture in the decision-making process. This is because existing

waste is not just a policy preference likely to a#ect future choice, but a factual path

dependency that signiÞcantly alters the problem deÞnition for AT and DK, being the

countries without HLW, if a shared solution is pursued.

Future Sources of Waste

Similarly to existing types of waste, variations in future sources of waste emerge as an

impediment to a common decision-making process among the partners of a multinational

Þnal repository. With regards to the cases, a cleavage analogue to the previously outlined

43 volume, conditioned

44 as of 2011

45 mainly irradiated fuel

46 as of 2010
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disparities in nuclear waste inventories may be identiÞed: Both AT and DK foresee future

waste streams to be of medical and industrial origin only. Consequently, the Austrian

and Danish nuclear waste inventories in the near future are not expected to undergo

considerable changes in terms of activity (Andersen et al., 2011; BMLFUW, 2015c). NL,

on the other hand, will continue to operate Borssele NPP at least until 2033 and does, at

this point, not specify whether a nuclear power phase-out is pursued. The same applies

to the research reactors and other nuclear facilities on Dutch soil, leading to an estimated

amount of 400m3 of HLW and 70,000m3 of LILW in the reference year 2130 (Ministry

of Infrastructure and the Environment, 2016a).

Like the di#erences in present waste inventory composition, future sources of waste

alter the problem deÞnition for AT and DK in a multinational scenario. Again, this is

due to NL continuing to produce HLW from various applications, while AT and DK do

not deal with HLW at present. The future component comes with added complexity: Not

only is NL the only country within the case study to harness nuclear energy, but also to

refrain from committing to a non-nuclear conviction, such as AT and DK do. Acknowl-

edging that the nuclear energy question cannot be entirely separated from the societal

discourse on Þnal nuclear waste disposal (see chapter 2.2.2.2), fundamental disparities in

current nuclear energy policies between AT and DK on the one and NL on the other hand

constitute an additional critical juncture in a hypothetical joint policy process.

6.1.1.2 Summary

Considering variations in technological preconditions among countries allows for a content-

based examination of the starting point for a multinational nuclear waste policy. This

is relevant to the question of public participation, as the technological dimension forms

the actual subject of decision-making. The analytical comparison of Austria, Denmark

and the Netherlands hereby revealed the following critical junctures: The most imminent

source of conßict arises from di#erences in waste inventory composition and future sources

of waste/attitude towards nuclear energy, manifested in a cleavage between AT and DK

on the one and NL on the other hand. Another potential criticality derives from NLÕs

already made commitment to 100 years of interim storage, as well as NLÕs 250,000 years

deÞnition of repository operating time. Previous approaches to host rock selection seem

to be rather similar for all countries and could thus facilitate a joint policy. No Þrm

preferences have been articulated regarding barrier systems and retrievability.
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IdentiÞed critical junctures constitute both preference-related and factual path depen-

dencies, that possibly impede future implementation of a joint strategy. Disputes may

still arise where no preferences have been articulated, however, a more open from scratch

decision-making process can be assumed. Table 4 summarizes all important aspects.

AT DK NL

Surface vs.

subsurface
Subsurface

Subsurface,

potentially

100 years interim

Surface (100 years),

then subsurface

Geology
present

Rock salt,

granite,

clay

Rock salt,

granite,

Clay

Rock salt,

clay

favored - (clay)
(Rock salt,

clay)

Barrier systems - - -

Time scales - Min. 300 years

100 years above;

then up to

250,000 years

Retrievability - Undesirable -

Waste in storage LILW LILW HLW, LILW

Future waste
Medical,

industrial

Medical,

industrial

Medical, industrial,

potentially

power reactors

Table 4: Results of the analytical comparison of technological preconditions. Blank

cells indicate that no preference has been articulated.
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6.1.2 Legal Preconditions

In order to explore legal preconditions for public participation in multinational Þnal nu-

clear waste disposal, the following sub-question has been formulated:How do Austria,

Denmark and the Netherlands di! er in the legal framework enabling public participation?

Legal preconditions hereby refer to the transposition of Council Directive 2011/70/EU-

RATOM into national law. This is essential, as the directive itself is vague in terminology,

rendering member states with large freedoms of interpretation: In its original wording,

"necessary opportunities [for the public] to participate e#ectively in the decision-making

process regarding spent fuel and radioactive waste management" (European Union, 2011,

Art. 10/2) are to be ensured. Consequently, the epistemological interest of examining

the legal dimension is to appraise to what degree the common EU framework for public

participation in repository planning resulted in similar national regulations. The follow-

ing analytical criteria allow for comparison: transposition status, binding nature, degree

of detail, degree of amendment.

6.1.2.1 Analytical Comparison

Transposition Status

Transposition status refers to the status of transposition of secondary EU legal instru-

ments (directives) into national laws of member states. The transposition deadline for

2011/70/EURATOM as set by the EU was 22/08/2013 for AT, DK and NL (EUR-Lex,

2017). All countries completed the transposition. Measures to ensure public partici-

pation have been put into e#ect in due course by DK and NL; only AT passed require-

ments for public participation with a two-years delay (EUR-Lex, 2017; Bundeskanzleramt:

Rechtsinformationssystem, 2018; Rijksoverheid, 2009; Sundhedsstyrelsen, 2006). This is

most likely due to a greater degree of amendment (cf. section 6.1.2.4) that was neces-

sary for AT to meet the participation standards determined by 2011/70/EURATOM. It

could also hint to a lack of actual commitment to citizen involvement on the Austrian side,

which would become apparent from the binding nature and degree of detail of regulations,

but also from the de facto implementation of public participation. For the sheer status of

transposition, however, AT, DK and NL tantamount each other. For AT, the legal basis

for public participation in repository planning is the Allgemeine Strahlenschutzverordnung
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(Bundeskanzleramt: Rechtsinformationssystem, 2018). DK refers to Beslutningsgrundlag

for et dansk slutdepot for lav- og mellemaktivt a#ald B48/2003 (Sundhedsstyrelsen, 2006);

the Dutch equivalent is the General Administrative Law Act (Rijksoverheid, 2009).

Binding Nature

Acts of national jurisdiction can be of binding (laws) and non-binding (resolutions) nature.

All legal measures ensuring public participation based on 2011/70/EURATOM in AT, DK

and NL classify as binding. It is to say, though, that even binding laws can create loopholes

through vague terminology, which would be visible from examining the respective degrees

of detail of legislation in AT, DK and NL.

Degree of Detail

According to the epistemological interest, degree of detail only refers to those pieces of

national legislation setting out the framework for public participation and does not take

into account the transposition of 2011/70/EURATOM as a whole. In order to assess

the degree of detail of public participation as outlined in the national legislation of AT,

DK, and the NL, the previously developed extended set of quality criteria for citizen

participation (chapter 3.1.2.2) is applied, only in regard of the deÞned legal scope rather

than factual participatory events. Correspondingly, analytical sub-criteria are: (1) who,

(2) when, (3) extent, (4) venue.

(1) AT, DK and NL di #er slightly in terminology regarding actors to be involved:

AT just speaks of "…#entlichkeit" (the public) (Bundeskanzleramt: Rechtsinformation-

ssystem, 2018, e.g ¤ 79a), not allowing for further speciÞcation according to terminology

developed in chapter 3.1.2.2. DK on the other hand, refers to "o#entligheden" (the

public) (Sundhedsstyrelsen, 2006, chapter 8), "interesseorganisationer" (interest organi-

zations) (Sundhedsstyrelsen, 2006, chapter 8) and "lokale borgere" (local citizens) (Sund-

hedsstyrelsen, 2006, chapter 8). Although the public is often mentioned as a generalization

for actors involved, the closest equivalent within the applied analytical terminology would

be stakeholders and directly a#ected public. The same is true for NL: The General Admin-

istrative Law Act speciÞcally refers to "interested party" as "a person whose interests are

directly a#ected by a decision" (Rijksoverheid, 2009, Art. 1:2). Again, this corresponds

to stakeholders and directly a#ected public.
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(2) As for the points in the policy process at which participation is foreseen to occur,

minor di#erences may be identiÞed. AT again does not articulate when public partic-

ipation is designated to take place. DK provides a scheme placing citizen involvement

in the localization period, speciÞcally the political process initialization, pre-feasibility

studies, narrowing down potential sites and site selection (Sundhedsstyrelsen, 2006, chap-

ter 8). Applying the analytical sub-categories, this translates into selecting options and

outcomes, information gathering and synthesis. For NL, the points in the policy process

vary slightly: Citizen participation occurs prior to decision-making, when draft-decisions

are publicized. From that point until the decision, citizens may continue to express their

views. Moreover, thereÕs an opportunity for individuals to appeal after a decision has been

made (Rijksoverheid, 2009, Arts. 3:15, 4:8, 4:9, 4:19). This corresponds to information

gathering, synthesis and evaluation in accordance with the analytical terminology.

(3) In terms of the extent of participation, it strikes that AT only refers to public

information, not participation (Bundeskanzleramt: Rechtsinformationssystem, 2018, ¤¤

79a, 95). Judging from the legal basis, the question whether or not this information stream

is intended to be a two-way street remains open47. The equivalent on ArnsteinÕs ladder

of citizen participation (utilized here as a terminology for the extent of participation)

would be informing. DK and NL, on the other hand, seem to have passed congruent

legislation in regard to the extent of participation envisaged: DK explicitly refers to

information of the public as well as public hearings and the possibility of citizens to

submit comments (Sundhedsstyrelsen, 2006, chapter 8). Similarly, NL outlines procedures

of public information along with hearings and appeals as feedback channels (Rijksoverheid,

2009, Arts. 3:15, 4:8, 4:9, 4:19). On ArnsteinÕs ladder, this corresponds to informing and

consultation for both DK and NL.

(4) Finally, only DK delineates that particularly "lokale borgere" (local citizens)

(Sundhedsstyrelsen, 2006, chapter 8) should be involved in the decision-making process

after site selection has been narrowed down to a number of locations. This corresponds

to local venues in analytical categories. Potential other venues are not referred to. Both

AT and DK do not make speciÞcations at all.

47 although the Austrian Federal Ministry of Sustainability and Tourism explicitly emphasizes infor-

mation and consultation; source: personal communication with Dr. Viktor Karg; October 23, 2017
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Degree of Amendment

Degree of amendment in this paper refers to the extent of changes in national legislation

caused by 2011/70/EURATOMÕs provisions on public participation. With respect to the

cases under observation, no country had to pass an entirely new law. Actually, only AT

had to make amendments to the Allgemeine Strahlenschutzverordnung (Bundeskanzler-

amt: Rechtsinformationssystem, 2018) to meet participation standards as set out by the

EU framework. DK and NL both referenced previously existing legislation, namely Beslut-

ningsgrundlag for et dansk slutdepot for lav- og mellemaktivt a#ald B48/2003 (Sund-

hedsstyrelsen, 2006) and Redeg¿relse af 15/1 09 om beslutningsgrundlag for et dansk

slutdepot for lav- og mellemaktivt a#ald R4/2009 Folketinget (2009) for DK, as well as

the General Administrative Law Act (Rijksoverheid, 2009) for NL. The fact that AT made

amendments, while DK and NL didnÕt, could hint to either greater commitment to public

participation on the Austrian side or, in accordance with Biegelbauer and Hansen (2011),

an overall less developed participatory culture (Biegelbauer and Hansen, 2011). There-

fore, it will be essential, to examine and compare actual expressions of participation, to

make an estimation about where AT, DK and NL would be located on the continuum

between a repository management and repository governance approach. As for the legal

preconditions, the central upshot is that, despite some variance, the national transposi-

tion of legal frameworks ensuring citizen participation in repository planning turned out

similar enough to still speak of a common starting point.

6.1.2.2 Summary

The exploration of the legal dimension enables a context-based assessment of how the com-

mon EU framework for public participation in Þnal nuclear waste disposal, speciÞcally

Council Directive 2011/70/EURATOM, has been transposed into national legislation, as

well as how similar these national legislative frameworks are. This is relevant to the

question of public participation, as the respective legal frameworks constitute the funda-

mental starting point for all factually implemented public participation measures. Based

on the assumption that disparities in the national legal schemes may hinder a joint ap-

proach to public participation, the analytical comparison between Austria, Denmark and

the Netherlands revealed the following discrepancies: AT completed the transposition of

2011/70/EURATOM after the deadline; DK and NL acted in due course. AT changed

previous legislation; DK and NL referenced existing laws. In terms of degree of detail,
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AT proved to be less speciÞc than DK in all subcategories and less speciÞc than NL in all

but one. No di#erences are evident in regard to the binding nature of legal acts.

In sum, the observed national legislations appear quite similar, only with AT being less

speciÞc in some provisions. No inherently conßicting points could be identiÞed. Variations

among the legal frameworks for public participation in repository planning are thus not

expected to be an impediment to a multinational nuclear waste disposal policy in the case

of AT, DK and NL. Table 5 provides an overview of paramount results.

AT DK NL

Transposition

status

Completed

(after deadline)
Completed Completed

Binding

nature
Binding Binding Binding

Degree of

detail
Who -

Stakeholders,

directly a#ected

public

Stakeholders,

directly a#ected

public

When -

Selecting options

and outcomes,

information

gathering,

synthesis

Information

gathering,

synthesis,

evaluation

Extent Informing Informing, consultation
Informing,

consultation

Venue - Local -

Degree of

amendment

By amendment

to existing law
No amendment No amendment

Table 5: Results of the analytical comparison of legal preconditions, based on Coun-

cil Directive 2011/70/EURATOM. Blank cells indicate that no speciÞcation has been

articulated.
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6.2 Political Conventions

The goal of this study is to identify critical junctures for public participation in a hypo-

thetical multinational nuclear waste disposal scenario. While the technological and legal

dimension have been considered as boundary conditions, the exploration of political con-

ventions constitutes the empirical core of this study. Political (participatory) conventions

hereby refer to nationally distinct notions of citizen involvement, manifested in prevailing

policy approaches. In order to investigate the research question from a political point of

view, the following sub-question has been developed:How do Austria, Denmark and the

Netherlands di! er in participatory culture?

What becomes apparent already from the delineation of institutional contexts for pub-

lic participation in repository planning (cf. sections 5.1.3, 5.2.3, 5.3.3) is that only DK has

implemented participation measures in Þnal nuclear waste disposal and connected them

to the institutional context. Despite rea! rming the signiÞcance of citizen involvement,

neither AT nor NL have developed a strategy for themselves, not to speak of a joint

procedure for participation if a multinational repository project is pursued.

In order to be able to compare, despite the lack of data48, what is referred to aspar-

ticipatory culture, a two-step multi-method approach is applied: First, remaining within

the context of repository planning, the national programs of AT, DK and NL for the

management of radioactive waste and spent fuel are compared in regard to frequency of

occurrence of words associated with participation (chapter 6.2.1). Second, to observe ac-

tual participatory events, citizen participation under the EU Water Framework Directive

is considered as a proxy context and consequently serves as a basis for the qualitative

content analysis (chapter 6.2.2).

6.2.1 Quantitative Content Analysis

The theme-frequency analysis, as outlined in chapter 4.3.2, takes into account the na-

tional programs of AT, DK and NL for the management of radioactive waste and spent

fuel (BMLFUW, 2015c; Ministry of Infrastructure and the Environment, 2016a; Sund-

hedsstyrelsen, 2015b). For each national strategy document, the frequency of occurrence

of words associated with the concept participation is measured. This allows for a com-

48 in terms of singular participatory events in Þnal nuclear waste disposal for AT and NL
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parison of the relative importance attached to participation in AT, DK and NL, assuming

that a country with extensive commitment to participation will place quantitatively more

emphasis on words associated with participation in its national program than a country

that values participation less. As the analysis only includes three countries, the absolute

frequency of topic occurrence49 may not be appraised; relativistic observations50, on the

other hand, may be made. This is su! cient for the analysis, as relations among AT,

DK, and NL, speciÞcally similarities and dissimilarities, are of interest. Again, the fun-

damental assumption is: The more alike countries are, the easier it is for them to agree

upon a joint approach to public participation. Results of the theme-frequency analysis

are presented in table 6 and Þgure 14.

Austria Denmark Netherlands s2 s v

Participation 0.57% 0.52% 0.61% 0.0014 0.0368 0.0649

Table 6: Results of the quantitative content analysis.

Figure 14: Visualization of the results of the quantitative content analysis; frequency

of occurrence of the conceptparticipation by country in percent of total words

(authorÕs illustration).

For Austria, 0.57% of total words in the national program are associated with the

concept participation. For Denmark, this value amounts to 0.52% of total words, while in

the Dutch national program, 0.61% of total words are related to participation. Statistical

measures of dispersion - variance (s2), standard deviation (s) and coe! cient of variation

49 I.e. statements like "Country X attaches a lot of value to participation." would be false conclusions.

50 e.g. "Country X attaches more value to participation than country Y."
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(v) - have been calculated for the sake of completeness, but cannot provide sound estimates

for only three data points.

Judging from the results, NL mentions participation and associated words most fre-

quently. DK, on the other hand, refers to participation least frequently, while AT is placed

almost exactly in the middle of the interval between NL and DK. Nonetheless, discrep-

ancies of 0.04% and 0.05% respectively appear marginal, so that the space designated

for public participation in the national programs under observation may be considered

of rather similar extent. On this basis, AT, DK and NL seem to attach corresponding

levels of importance to citizen involvement. Consequently, no critical junctures for a joint

public participation policy can be identiÞed at this point.

Similar frequencies of occurrence of the concept participation in the national programs

do hint to similar signiÞcances attached to citizen involvement in AT, DK and NL. How-

ever, it is important to bear in mind that only one document (national program) exists

per country, which considerably limits the meaningfulness of this statistics. An even more

signiÞcant shortcoming arises from the fact that national programs reßect intentions com-

mitted to paper, not actual comprehensible government action. The quantitative analysis

can therefore only serve as a gateway to a more profound qualitative approach.

6.2.2 Qualitative Content Analysis

Based on the di#erentiation between repository management and repository governance

as ideal types of policy approaches to Þnal nuclear waste disposal is the assumption that

nationally distinct notions of public participation are located somewhere in between, on

a continuum of potential real types. This abstract concept of participatory culture can-

not be observed directly, but is expected to materialize in implemented forms of citizen

involvement. The analytical framework (chapter 3.2.3) applied in this study links the

quality criteria for singular participatory events to the RM/RG scale, so that an extrapo-

lation of participatory cultures becomes possible through the analysis of singular events.

This, in turn, allows for an estimation of whether critical junctures arise from existing

national approaches to public participation if a multinational solution is advanced. It

is to say, though, that the aggregation can only depict trends and does not claim to

comprehend participatory cultures in their entire complexity.
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The following analytical comparison of Austria, Denmark and the Netherlands is con-

ducted along the extended set of quality criteria for citizen participation (cf. section

3.1.2.2). As both AT and DK have not implemented public participation measures in

repository planning hitherto, the analysis is carried out with recourse to participation

under the EU Water Framework Directive, speciÞcally participation in river basin man-

agement.

6.2.2.1 Analytical Comparison

Who

In AT, public participation under the WFD is primarily directed towards stakeholders. In

fact, stakeholder involvement has been institutionalized in 2005 by establishing theRun-

der Tisch (round-table) as a forum aimed at including as many of the large interest groups

a#ected by water management as possible (BMLFUW, 2015b). Members are representa-

tives of nationally operating organizations, such as the Chambers of Labor, Agriculture

and Economy, the Federation of Industries, as well as umbrella organizations of environ-

mental NGOs, municipalities, public water supply and power companies. Stakeholder

selection is a closed process, meaning members to the table are nominated by the BMNT.

The round table meets twice a year to discuss the current state of implementation of the

WFD. As Feichtinger (2013) Þnds, a by far more inßuential channel of participation is

informal dialogue between actors and the BMNT. Despite an increase in informal partic-

ipation since 2000, this instrument appears to be left to stakeholders alone (Feichtinger,

2013). Attempts to involve a broader public in the policy process have been made on a

local basis in sporadic pilot projects, but were not formally institutionalized. Examples

include participation in the sustainable development of the Kamptal Riverside (BMNT,

2017b; Muhar et al., 2006), ßood protection measures for the Inn River (BMNT, 2017a),

as well as river basin management for the Morava-Thaya Wetlands (Grabherr, 2010). All

projects have been implemented by the Austrian Environmental Agency. According to

Feichtinger (2013), a broader public had been invited to be part of these pilot projects;

however, it were primarily organized groups associated with economic utilization or en-

vironmental protection of river basins that participated in the end (Feichtinger, 2013).

Participation of the wider public has been limited to an Internet-based information plat-

form (BMNT, 2018b), as well as a total of three opportunities to comment on di#erent
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stages of the implementation process of the WFD. Thus, in regard to the previously devel-

oped terminology for non-state actors involved in decision-making processes, it is obvious

that most of the public participation mechanisms in AT are tailored to stakeholders and

the directly a#ected public.

The situation appears di#erent in DK. To comply with participation standards set by

the WFD, the former Danish government in 2013 established 23VandrŒd(water councils),

one per river basin district. The purpose of these councils is to advise local authorities

in the preparation of river basin management plans, speciÞcally to improve water quality

in DKÕs rivers (Naturstyrelsen, 2014). Participation in the water councils is limited to

interest groups, with a maximum of 20 organizations per council. Stakeholder groups

have to take the initiative to apply for council membership; the municipalities are then

responsible for selection. A central criterion is to balance representation of beneÞciaries

and conservationists (Graversgaard et al., 2017). For a period of six months, the pub-

lic was invited to comment on a draft version of the Danish river basin management

plan. Before and after this, involvement of a wider public was limited to information on

the website of the Danish Environmental Protection Agency, although some parts of the

homepage are only accessible for organized interest groups (stakeholders). Despite being

framed as a governance approach to water management on the Danish side, Graversgaard

et al. (2016) comprehensively counter-argue that the water council can merely be con-

sidered "expanded stakeholder consultation" (Graversgaard et al., 2016, p. 228). The

corresponding terminology for this study is stakeholders.

In NL, public participation under the WFD, similar to AT, is primarily directed to-

wards stakeholders and the directly a#ected public. Stakeholder participation is institu-

tionalized at the national level in the Overlegorgaan Water en Noordzeeaangelegenheden

(Consultative Committee Water and North Sea, OWN), a dialogue-centered platform as-

sembling representatives of major interest organizations and societal groups (Behagel,

2012; van der Heijden et al., 2014). Stakeholder selection is closed and lies within the

responsibility of the Ministry of Infrastructure and Water Management. The govern-

ment maintains an Internet-based information platform for the general public, but there

is also a sealed section for stakeholders only (Rijksoverheid, 2018a). Similar to the na-

tional level, bodies exist in regional and local venues; the main actors to participate here

are municipalities, water boards and local target groups. In addition, societal feedback
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groups are invited to comment on WFD implementation. Feedback groups hereby refer to

environmental groups as well as representatives from industry, agriculture, Þsheries and

leisure. Local (sub-river basin) participation events and so-called area processes generally

seem more open in terms of involved actors. For ABCDelßand51, for instance, the local

water board opted for a broader approach to public involvement, including communica-

tion with both stakeholders and local inhabitants (Enserink et al., 2003). Nonetheless,

Behagel (2012) argues that formal participation is limited "the usual suspects: those so-

cietal groups that were mostly already taking part in water policy issues" (Behagel, 2012,

p. 135). Therefore, the equivalent analytical terminology is stakeholders, extending to the

directly a#ected public.

When

In AT, public participation under the WFD extends over multiple points in the policy

process. SpeciÞcally the round-table of stakeholders is invited to discuss potential policy

instruments already at a conceptional stage (Feichtinger, 2013). In this respect, input from

non-state actors is considered information that may still shape the Þnal policy output

in its substance. Public hearings, on the other hand, occur during and right after the

synthesis phase, when the policy instrument has already been assembled (Feichtinger,

2013). Public input is thus limited to commenting on an already envisaged measure

rather than contributing to the initial policy design. While there is no formal channel

for the wider public to comment on the decision-making process or a policy itself after a

decision has been made, the round-table at least is a permanent institution, with persisting

feedback channels for stakeholders. Consequently, participation occurs, at least to some

extent, in the evaluation and learning stages - in addition to information gathering and

synthesis.

Quite similar to the Austrian approach, stakeholders in the Danish water councils were

primarily encouraged to identify or develop means for improving the physical quality of

Danish rivers within the framework of the river basin management plan. Proposals were

then submitted to the Nature Agency (Graversgaard et al., 2017). This corresponds to

information gathering in the analytical terminology. Neither stakeholders nor a wider

public were part in selecting options and outcomes, however comments on a draft version

51 a project by Delßand Water Board, focusing on the Delßand Boezem drainage system



102 6 ANALYSIS AND FINDINGS

of the Þnal plan in the synthesis phase could be submitted. However, the water councils

were established for six months only in preparation of the Danish River Basin Management

Plan. In this respect, no channels for evaluation and learning can be identiÞed.

As for the points in the policy process at which participation occurs, NL exhibits

the most wide-ranging approach to citizen involvement under the WFD. Particularly the

national stakeholder forum is in direct contact with the responsible deputy minister, inde-

pendent from speciÞc tasks or problems. It is also the national forum, where the agenda

for the sub-river basin level is set (van der Heijden et al., 2014). Thus, stakeholders

do contribute to problem formulation, albeit to a small extent. Similar to AT and DK,

the main responsibility of stakeholder groups at all levels is preparation, meaning the

provision of content-based input for river basin management policies and the preceding

debates. As the analytical terminology is applied, this corresponds to information gath-

ering. Additionally, NL includes stakeholders in the selection of options and outcomes:

At the national level, the extent remains advisory and consensus-based, whilst at regional

and local levels, the selection of measures is often set up as a joint process (Behagel,

2012). As previously indicated, especially societal feedback groups are asked to comment

on these sets of measures in the synthesis period. Finally and again similar to AT and

DK, the formalized structures persist, so that evaluation and learning, both in terms of

policy content and process design, can occur.

Extent

As for the extent of participation under the WFD, ATÕs approach is Þrst and foremost

based on informing. The Internet hereby constitutes the central hub. Both the Min-

istry of Sustainability and Tourism and the Austrian Environment Agency provide basic

information on the WFD, including implementation measures and channels of citizen in-

volvement. A third website (wasseraktiv.at) is speciÞcally dedicated to the WFD. It is

to say though that the information provided here is mostly superÞcial and informs for

instance about quizzes and photography competitions, all somehow relating to water in

general, rather than content-centered issues of river basin management (BMNT, 2018b).

Copies of the WFD as well as the Austrian river basin management plan are available for

download from the o! cial websites. What comes to attention is that available materials

are all provided by the federal level, while theBundeslŠnderfail to o#er regionally speciÞc

information. As previously delineated, citizens were given three opportunities to comment
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on ATÕs river basin management plans. This measure is to be considered at the boundary

between informing and consultation, as the analytical terminology is applied. Feichtinger

(2013), however, points out that the process of how public comments were dealt with

remained opaque during the Þrst and second hearing phase (Feichtinger, 2013). In regard

to active stakeholder involvement, the main goal was to develop a catalog of measures to

improve the quality of Austrian rivers, both for the sporadic pilot projects and the round-

table. The national round-table additionally functions as a more general platform for the

exchange of ideas and opinions. According to Feichtinger (2013) though, the discourse

appears asymmetric in favor of government representatives (Feichtinger, 2013). Therefore,

the extent of participation in AT classiÞes as informing with elements of consultation.

A rather similar picture emerges with respect to the extent of participation in DK:

Like in AT, the Danish approach to public involvement is chießy information-centered.

The Environmental Protection Agency provides extensive documentation on the WFD

and progress in river basin management on its website. This includes technical informa-

tion on water quality, economic analyses, as well as an overview of major challenges in

water management, despite the access being partly restricted to stakeholders (Gravers-

gaard et al., 2016; Milj¿styrelsen, 2018). A draft version of DKÕs river basin management

plan has been open to public comments. This again resembles the Austrian approach and

corresponds to consultation on ArnsteinÕs ladder of citizen participation. As for active

stakeholder participation, the water councilsÕ primary task was developing guidelines for

regional sustainable water management as well as giving advice to municipalities in prepa-

ration of input for the Danish river basin management plan. SpeciÞcally, this included the

identiÞcation of measures to ameliorate the quality of Danish rivers. Municipalities were

obliged to consult with water councils, while there are no provisions on to what extent

the councilsÕ recommendations should be incorporated in the proposals that would later

be submitted to the Nature Agency; i.e. the role of water councils is to be considered ad-

visory only (Graversgaard et al., 2017). Therefore, in analytical terms, the equivalents for

the extent of overall participation under the WFD in DK are informing and consultation.

NL, on the other hand, follows an approach to public participation that, in terms of

extent, tends more towards the governance ideal than in the case of AT and DK. This is

manifested in the fact that not only informing and consultation are advanced, but also

sporadic informal division of decision-making power, so that the sub-category partnership
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applies. Especially participation in regional water committees exhibits cooperative fea-

tures. As Begahel (2012) identiÞes, the selection of options and measures is often designed

as a joint process between the administration and non-state actors. Here, stakeholders

have considerable inßuence in the Þnal adoption (or rejection) of measures (Behagel, 2012).

However, there are no comprehensive standards or obligations for regional processes to be

partnership-based. In o! cial terms, committees at all levels have advisory status. This

is also true for the national stakeholder forum, which ought to give consensus-based rec-

ommendations. The central purpose of all committees is to reßect upon and comment on

the Dutch river basin management plans, as well as to provide preparatory input rather

than to produce policies (Behagel, 2012; van der Heijden et al., 2014). In this respect,

NL seems to place particular emphasis on the consultative function of public partici-

pation under the WFD. This is also visible from the role of so-called feedback groups,

whose primary function is to provide content-based input and preliminary consultation.

Moreover, NL has implemented public information in the form of Internet-based plat-

forms, brochures and campaigns, launched by both the national level and regional water

boards (Rijksoverheid, 2018a,b; Rijkswaterstaat, 2018; UVW, 2018). There is also a web-

site (helpdeskwater.nl) speciÞcally designed for dialogue-based information collecting; i.e.

stakeholders and interested individuals can submit water-related questions to the com-

petent authorities. Although parts of the platform grant limited access to stakeholder

groups, responsivity is high regardless of the origin of a request. In sum, the extent of

participation under the WFD in NL resembles AT and DK in terms of its informing and

consultation function, but goes beyond and towards partnership sporadically.

Venue

In AT, participation under the WFD occurs both in national and local venues. As previ-

ously outlined, the national round table serves as an institutionalized body of the major

stakeholder groups to provide a general hub for input and information exchange in the

Þeld of water policy. At the same time, sporadic pilot projects have been conducted to

include a wider public in determining good practices for sustainable river basin manage-

ment. These projects were designed as local area processes.
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In contrast to this, DK opted for an emphasis on regional venues: The water councils

were established according to the countryÕs division into 23 river basin districts. Their

main purpose was to provide guidelines and advice to the respective municipalities. The

only manifestation of participation beyond the regional level was the opportunity for all

Danish citizens to comment on a draft version of the river basin management plan, as

well as public information in general.

Finally, NL exhibits events of public participation at all levels: A national stakeholder

forum is in direct contact with the deputy minister and contributes through general rec-

ommendations concerning the implementation of the WFD. Moreover, regional and local

dialogue-oriented committees play an advisory role in the preparation of water policy in-

struments. As delineated before, speciÞcally the local area processes have proven to be

open to a wider public, with generally more inßuence allotted to non-state actors. Hence,

the entire terminology - national, regional, local - applies to the Dutch policy approach.

6.2.2.2 Summary

True for all countries under observation is that the formal decision-making authority

remains with the traditional government and administrative structures. AT, DK as well

as NL have implemented measures of public participation, albeit di#ering in quality. A

common feature for all observed approaches is the strong representation of organized

interests. Furthermore, AT, DK and NL have established participatory instruments in

the information gathering and synthesis stages; the observed extent includes informing

and consultation for all cases.

However, the analytical comparison identiÞed a number of integral disparities: While

variations between the Austrian and Danish approaches prove marginal, the Netherlands

exhibits a clear tendency towards more extensive participation, including a sporadically

partnership-based selection of policy instruments at local levels. NL also includes par-

ticipation measures at more points within the policy process, as well as in more venues.

This leads to the conclusion that NL comprehends public participation under the WFD

as a more holistic issue than AT and DK do. SpeciÞcally the fact that the current Dutch

policy involves a redistribution of power in favor of non-state actors (up to partnership)

in local area processes constitutes a critical juncture, given that national approaches to

participation are to be combined. Table 7 provides an overview of major Þndings.
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AT DK NL

Who

Stakeholders,

directly a#ected

public,

Stakeholders

Stakeholders,

directly a#ected

public

When

Information gathering,

synthesis,

evaluation,

learning

Information gathering,

synthesis

(Problem formulation),

information gathering,

selecting options and

outcomes,

synthesis,

evaluation,

learning

Extent
Informing,

consultation

Informing,

consultation

Informing,

consultation,

(partnership)

Venue
National,

local
Regional

National,

regional,

local

Table 7: Results of the analytical comparison of political (participatory) precondi-

tions, based on implementation of the Water Framework Directive.

The above mentioned disparities are also reßected at an aggregated level, i.e. the con-

tinuum between a management-oriented approach to citizen participation on the one hand

and a governance-oriented approach on the other: AT and NL are located at the same

point and closer to the governance ideal than DK for thewho-dimension. In regard to the

when-dimension, NL is closest to the governance ideal, followed by AT, then followed by

DK. As for the extent-dimension, NL is again closest to the governance ideal, while AT

and DK take the same spot closer to the management ideal. Finally, with respect to the

venue-dimension, NL is yet again closest to the governance ideal, followed by AT, then fol-

lowed by DK. Although all countries under observation grounded the participatory events

that have been considered for this case study in the same common legal measure, namely

the EU Water Framework Directive, the analytical comparison of national approaches

revealed signiÞcant variations in regard to the factual implementation of citizen involve-
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ment. This hints to the existence of underlying notions of public participation that di#er

from country to country. Based on the results, there is an overlap in how participation is

envisaged. However, combining the Þndings for all analytical categories, the Netherlands

is to be placed closer to the governance ideal than Austria (second closest) and Denmark.

Figure 15 visualizes the aggregation process.

It is crucial to understand that this model can only depict trends, but not comprehend the

concept of participatory culture in its complexity. Nonetheless, the analysis shows that

states conceptualize public participation di#erently, up to a point where critical junctures

arise if a joint participation policy is pursued. Nationally distinct notions of participa-

tion present themselves as context-independent path dependencies that are expected to

loom up as public participation is implemented in repository planning. Therefore, if a

multinational solution to Þnal nuclear waste disposal is advanced, it will be indispensable

for states to harmonize their approaches to citizen involvement - even if their democratic

systems and legal frameworks for participation are similar.
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Figure 15: Visualization of an estimation of participatory cultures in Austria, Den-

mark and the Netherlands according to the analytical framework developed in chap-

ter 3.2.3, derived from implementation of the Water Framework Directive (authorÕs

illustration).

6.3 Results

The objective of this study was to identify critical junctures for public participation in

a hypothetical multinational nuclear waste repository scenario. In conducting an ana-

lytical comparison between Austria, Denmark and the Netherlands, major discrepancies

and similarities in previous policy approaches were revealed. A focus was placed on the

political-participatory dimension, while the technological and legal dimensions have been

considered as boundary conditions. This section is to present major results.
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Based on the literature review and introduction to the case study, it was found that

none of the countries under observation have developed a public participation strategy

in repository planning that considers a multinational approach. At this point, neither

the relevant academic literature nor the ERDO-WG frame the question of harmonizing

national approaches to participation as a potential source of dispute. Moreover, despite

committing to public participation in Þnal nuclear waste disposal, only Denmark has

implemented individual measures of citizen participation. Both Austria and the Nether-

lands do not specify how they envisage public involvement nor where exactly participatory

events shall be connected to the existing institutional context of repository planning.

As for technological preconditions, an overlap was found for all countries. AT, DK and

NL consider a Þnal nuclear waste repository a necessity. Moreover, previous approaches to

host rock selection have been similar. No Þrm preferences have been articulated regarding

barrier systems and retrievability. In contrast to this, the main discrepancy arises from

waste inventory composition, as only NL deals with HLW from power reactors at this

point. The same applies to expected future sources of waste. NL will continue to operate

Borssele NPP until 2033 and does not articulate whether a general nuclear power phase-

out is pursued, while both AT and DK commit to a non-nuclear conviction. The fact that

NL already has in place the infrastructure for 100 years of above-ground infrastructure

constitutes an additional relevant disparity.

In regard to legal preconditions, the national legislations for public participation in

repository planning, derived from EU Directive 2011/70/EURATOM, were compared. All

countries under observation have completed the transposition into binding legal measures.

While AT had to make amendments to comply with EU standards, DK and NL referred

to existing legislation. The Austrian legal framework was found to be less speciÞc than

the Danish and Dutch equivalents in terms of extent of participation and points in the

policy process where participation shall occur. Terminology proved to be vague for all

countries, leaving room for interpretation of the Þnal design of participatory instruments.

Finally, the political analysis followed a two-step approach: As a starting point, the

national programs of AT, DK and NL for management of radioactive waste and spent fuel

were compared quantitatively by means of a theme-frequency analysis examining the con-

cept participation. Secondly, factual participatory events52 were compared qualitatively

52 based on participation under the EU Water Framework Directive as a proxy context
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and aggregated to derive nationally distinct notions of participation. The quantitative

analysis did not reveal major di#erences in the frequency of occurrence of the concept

participation (cf. section 6.2.1). Based on the qualitative approach, NL was found to

implement more extensive forms of citizen participation and to include non-state actors

at more points in the policy process than AT and DK. In the Dutch case, this includes

sporadic redistribution of power up to partnership in local area processes, while the extent

of participation in AT and DK is based on informing with consultative elements. At an

aggregated level, NL was found to tend more towards the governance ideal than AT and

DK do. Similarities that have been identiÞed among AT, DK and NL, on the other hand,

include a strong status of organized interests as well as a focus on involving actors during

the information gathering and synthesis phase to an informing and consultative extent.

An overview of results is provided by Þgures 16 (technological preconditions), 17 (legal

preconditions) and 18 (participatory preconditions). Chapter 7.1 then presents a problem-

oriented interpretation and discussion of results.

Figure 16: Venn diagram; visualization of the overlap of technological preconditions

for Þnal nuclear waste disposal in Austria, Denmark and the Netherlands (authorÕs

illustration).
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Figure 17: Venn diagram; visualization of the overlap of legal preconditions for

public participation in Þnal nuclear waste disposal in Austria, Denmark and the

Netherlands (authorÕs illustration).

Figure 18: Venn diagram; visualization of the overlap of political (participatory) pre-

conditions in Austria, Denmark and the Netherlands, derived from implementation

of the Water Framework Directive (authorÕs illustration).
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7 Discussion

7.1 Problem-centered Interpretation of Key Results

At the outset of this thesis, the following research question was formulated:Does public

participation in a multinational radioactive waste disposal scenario require harmonization

and what are critical junctures? Public participation was hereby deÞned as an opening

of the policy discourse to non-state actors within the structures of existing political sys-

tems; multinational nuclear waste disposal referred to an open repository siting process

among two or more countries with the responsibility for the repository remaining shared

throughout its life cycle. The research question was addressed in a case study comparing

Austria, Denmark and the Netherlands by means of qualitative and quantitative content

analysis. The main research focus was placed on public participation from a political

point of view, while the technological and legal dimensions were considered as boundary

conditions.

The most striking result to emerge from the study is the variation in national ap-

proaches to public participation in Austria, Denmark and the Netherlands, despite similar

democratic systems and integration in a common (EU) legal framework. Furthermore,

critical junctures arise from disparities in technological path dependencies, speciÞcally

concerning waste inventory composition and expected future sources of waste. The na-

tional legal frameworks, on the other hand, were not found to impede a joint participation

strategy among the countries under observation.

Technological Dimension

The technological dimension is relevant to the question of public participation, as it forms

the subject of decision-making; di#erences in technological preconditions, if framed as path

dependencies, are assumed to a#ect future policy choices and hinder a joint approach to

public participation in nuclear waste disposal. In this respect, asymmetric compositions

of national waste inventories were identiÞed as the paramount critical juncture for AT,

DK and NL. As only NL deals with HLW at this point, the problem deÞnition alters

for AT and DK in a joint scenario, prolonging the time scales required for isolation and

most likely reinforcing perceived risk. The same applies to future sources of waste, as NL

will continue to harness nuclear energy at least until 2033, while AT and DK commit to
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a non-nuclear conviction. The resulting potential source of societal conßict is thus not

only related to the sheer technical disparities, but also to a mismatch in national attitude

towards nuclear energy, which cannot be entirely separated from questions of Þnal nuclear

waste disposal. This leads to the conclusion that countries with a similar nuclear waste

inventory and similar attitudes towards nuclear power, such as AT and DK excluding NL,

are likely to encounter fewer obstacles in advancing a multinational integration of public

participation instruments.

Furthermore, a critical juncture arises from NLÕs prevailing commitment to 100 years of

above-ground interim storage. The fact that the infrastructure is already in place, creates

a technology lock-in for NL, while AT and DK aim at Þnal disposal in the nearer future.

Consequently, the urgency to develop solutions - including public participation measures

- is lower for NL. Given this context, NL would have to subject existing infrastructure to

renegotiation if a multinational scenario were pursued. Alternatively, AT and DK would

have to reconsider current problem deÞnitions and potentially extend intended periods

of interim storage. In theory, a truly open decision-making process can treat previous

choices and investments as sunk costs. In practice, however, strong path dependencies, as

observed for the Dutch nuclear waste policy in comparison to AT and DK, make it less

likely to Þnd common grounds with partner states in a joint scenario.

Approaches to host rock selection, on the other hand, have been found to be similar

for all countries under observation and thus constitute a favoring factor for a joint so-

lution that includes AT, DK and NL. An open "from scratch" decision-making process

seems possible wherever no preferences regarding di#erent technological choices have been

articulated. This, however, does not eliminate the potential for future conßict. There-

fore, based on the results, blank to-be-made choices are to be considered neither critical

junctures nor favoring factors.

It is important to bear in mind that precise statements regarding discrepancies in

technological preconditions as well as resulting critical junctures for a joint approach to

participation in Þnal nuclear waste disposal can only be made for the speciÞc case of

AT, DK and NL. This is due to the characteristics of the research design. However, in

more general terms, it seems that critical junctures within the technological dimension

arise wherever the problem deÞnitions among partner states drift apart and/or wherever

previous policy choices created strong path dependencies.
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Legal Dimension

As for the national legal frameworks for public participation in Þnal nuclear waste disposal,

speciÞcally the transposition of Council Directive 2011/70/EURATOM into national law,

no critical junctures were identiÞed. Although AT is generally less speciÞc than DK and

NL in terms of how public participation measures are envisaged, the terminology proved

so vague for all cases that the potential range of citizen involvement is not narrowed

down by any of the national legislations. In regard to the other analytical dimensions

though, this still leads to an important interim conclusion: Based on the Þndings of the

comparison of national legislations, the initial assumption that AT, DK and NL share a

common legal framework for public participation in Þnal nuclear waste disposal cannot

be refuted, even if the national levels are considered.

Results of the legal dimension, however, are exclusively valid for AT, DK and NL. In

more general terms, discrepancies in national legal frameworks among potential partner

states may very well arise as critical junctures for public participation in Þnal nuclear waste

disposal. Future studies aiming at a more comprehensive depiction of legal preconditions

should therefore target a comparison that includes either both EU and non-EU members

or non-EU states only.

Political Dimension

The political analysis constituted the research focus of this study and was dedicated to

exploring the abstract concept of participatory culture for AT, DK and NL by means of

a two-step approach: First, a quantitative content analysis was conducted to compare

the frequency of occurrence of the conceptparticipation in the three national programs

for spent fuel and radioactive waste management. Second, a qualitative content analysis

aimed at comparing real-life participatory events in order to extrapolate nationally distinct

notions of public participation at an aggregated level. As only DK has implemented citizen

involvement in repository planning hitherto, manifestations of public participation have

been observed within a proxy context.

As for the quantitative analysis, no substantial di#erences were found for the frequency

of occurrence of the conceptparticipation in the national programs. This leads to the

conclusion that AT, DK and NL assigned similar values to public participation in their

national strategy documents. Hence, the quantitative content analysis did not display

critical junctures for public participation in a joint scenario.
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The qualitative analysis, on the other hand, revealed the existence of nationally dis-

tinct notions of public participation in AT, DK and NL despite similar democratic systems

and the common legal framework for citizen involvement in both Þnal nuclear waste dis-

posal and the proxy context. SpeciÞcally the extent of participation and the points in the

policy process emerge as critical junctures valid for the case study: While AT and DK

exhibit participation to the extent of informing and consultation, an actual redistribution

of power up to partnership is observed in NL - at least in local area processes. More-

over, citizen involvement in NL takes place in problem formulation, information gathering,

selecting options and outcomes, synthesis, evaluation and learning. In contrast to this,

participation in AT and DK is found to concentrate on the information gathering and syn-

thesis phase. In short, NL exhibits all features of public participation observed in both

AT and DK, but goes beyond. This leads to the conclusion that the Dutch approach to

environmental decision-making is based on a more holistic notion of public participation

than its Austrian and Danish counterparts. On an aggregated level, NL is thus found to

tend more towards the governance ideal than AT and DK do.

By contrast, discrepancies between AT and DK alone were found to be less substan-

tial. Along with key Þndings from the technological dimension, this suggests that fewer

impediments to a joint participation policy would arise for a multinational repository sce-

nario that only considers AT and DK. Nonetheless, a wider understanding ofthe public,

as well as involvement at more points in the policy process in more venues cause AT to

be placed closer to the governance ideal than DK. This is surprising, as the relevant sci-

entiÞc literature attributes long-standing experience in citizen participation in technology

assessment to DK (Nielsen et al., 2006), while AT is often criticized for traditionally con-

servative decision-making structures that only allow for limited public input (Biegelbauer

and Hansen, 2011).

In regard to potential favoring factors, a number of overlaps was identiÞed: Stake-

holders proved the paramount target group for participation in all cases. Moreover, par-

ticipation was found to occur at least in the information gathering and synthesis phase to

an at least informing and consultative extent. Particularly the strong status of organized

interest groups emerges as a favoring factor for a joint solution among AT, DK and NL.

More generally speaking, what becomes apparent from the analytical comparison is

that states envisage public participation very di#erently. Nationally distinct notions of
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participation suggest the existence of equally distinct participatory cultures - despite not

being able to grasp the abstract concept in its full complexity. The resulting discrepancies

in bargaining positions constitute a set of critical junctures if a multinational approach to

public participation is pursued. What comes to attention is that these asymmetries are

not reßected in the results from the quantitative part. This could be due to error based

on the utilization of a proxy context for the qualitative assessment or error in translating

the dictionary for the quantitative assessment. Another potential explanation would be

that the national programs considered in the theme-frequency analysis depict government

intentions rather than actions. Thus, future work should concentrate on discrepancies

between countriesÕ articulated intentions and factual actions in the context of public par-

ticipation in Þnal nuclear waste disposal.

In sum and looking back at the original research question, this study highlights that public

participation in multinational nuclear waste disposal requires harmonization among part-

ner states that includes, but goes beyond the technological problem deÞnition. In order

to trace pathways for cooperation, partner states need to Þrst reach an understanding of

nationally distinct notions of citizen involvement. However, neither the relevant academic

literature nor organizations promoting joint repositories nor states themselves have ad-

dressed this issue. Hence, this thesis contributes to narrowing the scientiÞc and real-life

gap at the crossroads of public participation and multinational nuclear waste disposal.

7.2 Limitations and Scope

This study achieves a new outlook on public participation in structural planning by com-

bining two up to this point independent Þelds of research: the question of public partic-

ipation in repository siting and the context of multinational cooperation in Þnal nuclear

waste disposal. It provides a comprehensive analysis of the current state of public par-

ticipation in Þnal nuclear waste disposal in Austria, Denmark and the Netherlands from

a political perspective. The technological and legal frameworks have been considered as

boundary conditions, while economic and ethical considerations were excluded. Major

accomplishments include the identiÞcation of critical junctures for public participation in

a multinational scenario valid for the countries under observation, as well as the analytical

characterization of a more general gap in government action and academia.
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Case selection has proven to be appropriate for the delineation of potential sources

of conßict and the comparison of participatory events respectively. This is particularly

evident from the technological dimension, up to a point where disparities in waste in-

ventory composition seem to overshadow other technological cleavages that may still be

substantial in a cooperation scenario. While this study concludes that states with similar

waste inventories are expected to face fewer impediments in developing a joint partici-

pation policy, future work should focus on falsifying this hypothesis. Another option to

approach the research question would have been to examine public participation over the

United States, instead of looking at sovereign countries. A US perspective could emerge

as an insightful set-up, speciÞcally to discern whether and to what extent mechanisms

among US states may be applicable to sovereign countries, e.g. in a EU setting.

Furthermore, this thesis o#ers a suitable analytical framework to compare participa-

tory events in di#erent states. The analytical terminology is hereby based on ArnsteinÕs

ladder of citizen participation (Arnstein, 1969), but goes beyond by also distinguishing

actors, points in the policy process at which participation occurs, as well as venues. In

light of the observed phenomena being part of a recent and ongoing political process, a

rather narrow analytical focus has been opted for. While at this stage, cross-sectional

context factors seem particularly relevant, future studies should broaden the analysis by

including theories of policy change and learning.

It is important to bear in mind that this thesis deliberately refrains from normative

statements, predictions and recommendations. The research goal was to delineate precon-

ditions and critical junctures rather than producing a public participation manual. In this

respect, procedural questions (i.e.How could a joint participation mechanism look like?)

fall outside the scope of this study. Nonetheless, it is to be acknowledged that procedural

aspects will play a meaningful role in the design of public participation instruments in

a multinational scenario. This includes for instance how to address language barriers as

well as how to harmonize not only the instruments of participation, but also participantsÕ

feedback. Another question that remains open is the status of third countries (e.g. coun-

tries through which nuclear waste would have to be transported in order to reach the host

country) in the participation process.

Clearly, this thesis is subject to a number of limitations. To begin with, the results

lack external validity. This is due to the nature of case studies and especially concerns the
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revealed critical junctures. On the other hand, while not being suitable for theory-testing,

the exploratory approach that has been followed beneÞts from the holistic, context-speciÞc

case assessment. Hence, the results do not explain causality, but contribute to theory-

building and the scientiÞc knowledge base in the Þeld of environmental governance.

Moreover, the qualitative political (participatory) analysis can only reßect trends and

not depict the concept of participatory culture in its complexity. A strong potential source

of error lies in the utilization of a proxy context, namely participation under the EU Water

Framework Directive, to extrapolate nationally distinct notions of public participation.

Although the assumption has been made that participatory cultures exist independently

from subject-matters, the question of whether and to what extent context-based factors

inßuence manifestations of public participation remains open. SpeciÞcally regarding the

transferability of the river basin management context to the nuclear waste disposal context

two limitations come to mind: First, it is unclear if questions of water management induce

societal conßict to the same degree as repository planning. Second, the Netherlands has

a particularly longstanding tradition of stakeholder involvement in water management,

which could distort the results.

SpeciÞcally in regard to the quantitative content analysis, the meaningfulness of results

is unsatisfactory due to the small quantity of data considered. This is due to the fact that

each country has naturally issued only one national program for the safe and responsible

management of spent fuel and radioactive waste. Consequently, it may not be ascertained

if the frequency of occurrence of the conceptparticipation per country is consistent over

multiple documents.

Finally, the analysis was designed as a cross-section and cannot comprehend policy

change, in particular movements of states on the continuum between management and

governance approaches. However, as Kuppler (2016) Þnds, states can exhibit changes in

policy approaches between repository management on the one and repository governance

on the other hand (Kuppler, 2016). To avoid bias induced by policy shift, up-to-date

nature was determined as a central criterion in selecting participatory events for the

qualitative examination of political preconditions in this study. Nonetheless, adding the

possibility of policy change to the model could substantially broaden the analytical per-

spective. This is a vital issue for future research, which is therefore recommended to

concentrate on longitudinal studies.
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8 Conclusion

This study was to examine public participation in a multinational nuclear waste disposal

scenario. More precisely, the aim was to assess whether a joint approach to participa-

tion requires harmonization among partner states, as well as to identify critical junctures.

Public participation was deÞned as an opening of the policy discourse to non-state actors

within the structures of existing political systems;multinational nuclear waste disposal

scenario referred to an open repository siting process among two or more countries with

the responsibility for the repository remaining shared throughout its life cycle; the speciÞc

e#ort of developing a joint public participation policy was denominatedharmonization;

critical junctures were deÞned as existing challenges to overcome in this process. The

study is based on two fundamental assumptions: First, a countryÕs distinct notion of par-

ticipation - or participatory culture - can be framed as a path dependency and will a#ect

future actions and policy choices. Second, the challenge of implementing a multinational

nuclear waste repository increases with decreasing proximity of partner states in terms of

political, legal and technological preconditions. Central to this thesis is a comprehensive

case study comparing Austria, Denmark and the Netherlands by means of qualitative and

quantitative content analysis. A particular focus was placed on public participation from

a political point of view, while the technological and legal dimensions were considered as

boundary conditions. Economic and ethical considerations fell outside of the scope of this

study.

Based on the analytical comparison of Austria, Denmark and the Netherlands, varia-

tions in how public participation is envisaged were found to persist despite similar demo-

cratic systems and integration in a common (EU) legal framework. Furthermore, critical

junctures emerged from technological path dependencies, particularly with respect to

waste inventory composition and future sources of waste. The national legal frameworks,

on the other side, were not found to hinder a joint participation strategy. In sum, evidence

from this study suggests that public participation requires harmonization among partner

states, which includes not only the technical problem deÞnition, but also the process of

reaching a common understanding of nationally distinct notions of citizen involvement

and developing a joint policy of how to deal with variations.
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Framed as a "wicked problem" (Rittel and Webber, 1973; BrunnengrŠber, 2016; Brun-

nengrŠber et al., 2012) in social science, the question of Þnal nuclear waste disposal raises

controversies beyond the technological nature of repository planning. Emerging as a

highly conßict-ridden subject in the societal sphere, inherently technical issues can no

longer be discussed separately from society and vice versa. Societal dispute is yet shaped

by a plurality of interests and problem deÞnitions in a setting of pervasive uncertainty.

Traditional means of decision-making are consequently stretched to their limits. Conßict

can be related to a shift in the perception of the question of nuclear waste disposal from

a triviality to a highly complex socio-technological challenge. This shift in perception is

observed for the social sciences, parts of the natural and engineering sciences, parts of

the political sphere, as well as parts of the public sphere. In general terms, an increasing

signiÞcance is hence assigned to social science research in Þnal repository planning.

In this context, EU Council Directive 2011/70/EURATOM establishing a Community

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

served as the initial starting point for this thesis. Two aspects (provisions) came to

attention: First, the importance of implementing measures of public participation in

repository siting, and second, the option for multinational cooperation in Þnal nuclear

waste disposal. Until now, citizen involvement and joint repositories have been considered

as independent Þelds of research. While the relevant literature discussing multinational

options points out the need for meaningful participation, the question of whether and how

a multinational context interacts with preconditions of citizen involvement has remained

an academic blind spot. Based on the analytical comparison, this study calls attention to

the existence of nationally distinct notions of public participation, which in turn require

harmonization among partner states if a multinational scenario is envisaged. With respect

to the scientiÞc impact, these Þndings contribute to narrowing the academic gap at the

crossroads of citizen participation and multinational Þnal nuclear waste disposal.

As for real-life attempts of advancing regional nuclear waste repositories, active projects,

such as ERDO-WG, currently seem to dwell in an elementary stage. Research is being

done primarily to investigate economic, structural and ethical properties of joint disposal

sites. Judging from o! cial ERDO-WG documents, the previously outlined shift in per-

ception of nuclear waste disposal towards a highly complex socio-technological issue has

found its way into conceptualizations of cooperative scenarios and citizen involvement
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in general is framed as a signiÞcant aspect. However, no one seems to ask the obvious

questions: Does the multinational component add additional challenges to the already

complex issue of participation in Þnal nuclear waste disposal? What do potential im-

pediments consist in? And how can they be addressed? Pointing beyond the results of

this thesis, towards a more holistic picture of participation in multinational nuclear waste

disposal, the analytical comparison demonstrated that it will be crucial for partner states

to reach a common understanding of nationally distinct notions of citizen involvement

at an early stage of the policy process. Otherwise, the alleged saviorpublic participation

might be at risk of turning into a "wicked" crux itself.
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Appendix

AT DK NL (en)

š#entlich* o#entlig* public*

BŸrgerbeteiligung*

OR Beteiligung*
deltage* participat*

Teilhabe*

OR Teilnahme*

OR teilnehm*

involv* involve*

Inform* information* inform*

Diskussion

OR diskut*
diskussion* discuss*

Debatt* debat* debat*

BŸrger* borger* citizen*

Panel* panel* panel*

Deliberati*

deliberativt

OR overveje*

OR dr¿fte*

deliberat*

Konsens* konsens* consens*

Table 8: Dictionary for the conceptparticipation, utilized for the quantitative con-

tent analysis.
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AT DK NL (en)

multinational* multinational* multinational*

gemeinsam* f¾lles*
share*

OR join*

international* international* international*

Kooperati* samarbejd* cooperati*

regional* egn* regional*

ERDO ERDO ERDO

ARIUS ARIUS ARIUS

Europ* europ* Europe*

Table 9: Dictionary for the conceptmultinational.
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Austria Denmark Netherlands s2 s v

Participation 0.57% 0.52% 0.61% 0.0014 0.0368 0.0649

Multinational 0.17% 0.39% 0.48% 0.0170 0.1302 0.3755

Table 10: Results of the quantitative content analysis, including the conceptmulti-

national.

Figure 19: Visualization of the results of the quantitative content analysis; frequency

of occurrence of the conceptsparticipation and multinational by country in percent

of total words (authorÕs illustration).
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Glossary

Above-ground storage Above-surface storage of radioactive waste in en-

gineered facilities

Accelerator-driven system Utilization of neutrons from accelerator beams to

induce Þssion and transmute long-lived isotopes

into shorter-lived Þssion products

Acute radiation syndrome Acute illness due to irradiation of large parts of

the human body by high (> 0.7 Gy) doses of pen-

etrating radiation over short time periods; includ-

ing bone marrow syndrome, gastrointestinal syn-

drome and cardiovascular/central nervous system

syndrome

Antroposphere Parts of the natural environment made or modi-

Þed by humans; the human sphere

BackÞtting Addition of updated equipment to the initial de-

sign

Boiling water reactor Light water cooled and moderated nuclear power

reactor; one-loop design (water circulating the re-

actor core turns to steam that drives the turbine)

Consensus democracy Form of democracy, aiming at broad societal con-

sensus rather than the sheer dominance of majori-

ties

Constitutional monarchy System of government where the monarch acts

as head of state in accordance with a written or

unwritten constitution

Corporatism System of interest representation; access to decision-

making is granted to a limited number of interest

groups (in contrast to pluralism, where a multi-

tude of interest groups compete for access)
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Deep geological disposal Underground disposal of radioactive wastes in host

rock formations

Deliberation Consideration, discussion; in deliberative democ-

racy: the principle that public preferences should

emerge from dialogue-oriented processes (Haber-

mas, 1996)

Directive (EU) European Union legal instrument, binding in terms

of the result to be achieved

Discourse Communication, written or spoken; notions of

truth within Þelds of culturally and historically

located meanings (Foucault, 2010)

Discretion Individual judgement

Fast reactor Fast-neutron reactor; Þssion is sustained by fast

neutrons instead of thermal neutrons; requires

no moderator; can be conÞgured as breeders, i.e.

more Þssile material is produced than consumed

Federalism Structure of political organization, uniting sub-

entities (states) within a single political system

without rescinding their political integrity

Final repository Long-term disposal facility for radioactive waste

Governance Non-hierarchical forms of policy-making processes;

network-like interactions of state and non-state

actors

Grass root initiative Bottom-up political movement, demanding pol-

icy change at local, regional, national or interna-

tional levels by means of collective action

HABOG Dutch above-ground interim storage facility and

art installation; over its 100 years life cycle, the
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outside walls will be continuously repainted from

bright orange to white, reßecting the decrease in

waste heat production

Half-life (radioactive) Time span required for half of the unstable nu-

clei in a radioactive sample to undergo radioac-

tive decay; equivalently: time span required for

the original number of disintegrations per second

to fall by one half

Harmonization SpeciÞc e! ort of developing joint policies

Ideal type Theoretical construct, deliberately overemphasiz-

ing central aspects of social reality in order to un-

derstand real-life phenomena (Weber, 1995); not

indicating normative goals

Input legitimacy Legitimacy of how decisions/policies are made

Institutional context Formalized structure of bodies, rules and proce-

dures that characterize policy environments, as

well as their interrelations

Interest group Coalition of individuals or organizations, attempt-

ing to inßuence policy-making in their favor

Ionizing radiation Any type of radiation that has enough energy to

remove electrons from an atom or molecule; trav-

eling in the form of particles (! , " , neutrons) or

electromagnetic waves (#-rays, X-rays)

Liberal democracy Form of government, characterized by competi-

tive elections, rule of law, separation of powers as

well as civil rights and liberties; western democ-

racy

Metics Foreign residents in ancient Greece
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Multinational Involving two or more countries

Non-governmental organization Non-state non-proÞt organizations at local, re-

gional, national or international (INGO) levels,

advancing speciÞc social or political common-interest

based goals

Normative Value-based

Nuclear fuel cycle Life cycle of nuclear fuel from mining to disposal

Opt-out (EU) Negotiable exemptions from member statesÕ par-

ticipation in EU policy areas; currently held by

Denmark, Ireland, Poland and the United King-

dom

Output legitimacy Legitimacy of the policy output

Parliamentary system Type of government where the executive branch

is dependent on the direct or indirect support of

the legislative branch

Partitioning Separation of spent nuclear fuel into its distinct

components

Path dependency Previous decisions a! ect future policy choices; pol-

icy watersheds,clotted policies

Positive Evidence-based, excluding value judgements

Presidential system Type of government where the executive branch

is largely independent from the legislative branch

Pressurized water reactor Light water cooled and moderated nuclear power

reactor; two-loop design (heated water from the

core ßows through a heat exchanger under high

pressure, generating steam in a secondary lower-

pressure system that in turn drives the turbine)
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Proliferation (nuclear) Spread of nuclear weapons and weapon-grade ma-

terial

Proportionality (EU) Principle limiting EU action to what is necessary

to pursue aims of EU treaties

Public participation Opening of the policy discourse to non-state ac-

tors within the structures of existing political sys-

tems

Quality Attribute or property, not indicating superiority

Real type Empirically observable real-life phenomenon (cf.

ideal type)

Secondary EU legislation EU regulations, directives, decisions, recommen-

dations and opinions; in contrast to primary law

(= EU treaties)

Social Partnerships (Austria) Cooperation of major interest groups among each

other and with the government; deliberate strong

inßuence of interest groups on political interest

formation and decision-making processes for the

purpose of consensus-building, mainly in economic

and social policy

Subsidiarity (EU) Principle that decisions should be taken at the

most immediate capable level

Sunk costs Economic concept; past costs that cannot be re-

covered and should not be considered in future

decisions

Supranational Establishing a common authority beyond national

governments; generally associated with the EU

Technology lock-in Technological path dependency; preference of in-

cumbent technologies over innovation
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Theme-frequency analysis Quantitative content analysis, focusing on the fre-

quency of occurrence of topics and concepts in

documents

Transmutation Conversion of one element or isotope into another

through nuclear reactions or radioactive decay

Transposition Transposition of EU law into national laws of

member states

Unitary state Structure of political organization where adminis-

trative sub-divisions - if any - exercise only powers

that have been delegated by the central govern-

ment

Veto power Ability to reject a decision being taken (Tsebelis,

2002)
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