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There is an ongoing controversy in the Czech Republic over where to site a deep
geological repository for the country’s radioactive waste. Recently, the
negotiations between municipalities and state authorities responsible for
radioactive waste management experienced a sharp turn: after several years of
dialogue guaranteed by the promise of the state authorities not to start site inves-
tigations at preselected sites without the consent of affected municipalities, the
state authorities suddenly decided not to keep this promise, and to start site
investigations without the municipalities’ consent, saying that time for dialogue
will come after the site investigations will have been completed. This article
explores the period of the failed dialogue with respect to how risks and uncer-
tainties were treated in the negotiations. Drawing on two strands of scholarship
on risk and uncertainty, the risk governance school and the STS perspectives on
sociotechnical controversies, two paradigms for dealing with risk and uncertainty
are outlined. These are used as a framework to analyse how implementers and
local stakeholders articulated possible risk or uncertainty issues in negotiations
about the Czech geological disposal between 2009 and 2013. The analysis shows
that whereas the implementers adopt (sometimes even an extreme version of)
the risk-based paradigm, the positions of the local stakeholders seem to be
mixed. These observations lead to two conclusions: first, at the theoretical level,
perhaps some of the STS literature was too quick to assume that people ‘want’
uncertainty. Second, at the practical level, it is suggested that in the light of the
failed dialogue, it might be worth for the implementers to take a lesson from the
uncertainty-based paradigm, and consider the possibility that perhaps still more
work needs to be done in order to turn uncertainty into risk.

Keywords: siting; geological disposal; radioactive waste; uncertainty; risk;
Czech Republic

Introduction

Siting geological disposal for high-level radioactive waste is a complex and intricate
issue. Many countries have chosen the construction of deep geological disposal as
their final and permanent solution to the problem of high-level radioactive waste,
but the proposal to build the repository often turned into an enduring controversy
over where to do so (cf. e.g. Jacob 1990; Flynn et al. 1995; Sundqvist 2002).
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The Czech Republic is no exception in this respect. The efforts to find a site for the
country’s highly radioactive waste date back to the 1990s, and have experienced
several twists and turns since then. The last one took place in 2013, when state
authorities suddenly decided to proceed with geological site investigations against
the consent of the concerned municipalities, despite the fact that for the past several
years they had been emphasising the need for dialogue, and they were promising the
municipalities not to start the investigations without their approval.

The period of dialogue that preceded this turn can be seen as a failure, both from
the implementers’1 as well as the local stakeholders’ view. Whereas the imple-
menters argued that the reason for the twist in their strategy was that the dialogue
did not bring progress they had expected, local stakeholders were left feeling
deceived and betrayed by having been given promises that suddenly vanished into
thin air (Konopásek and Svačina 2014). This article aims to investigate one circum-
stance that possibly contributed to this failure – the way risks and uncertainties were
treated during the ‘dialogue’ period of ‘the’ Czech controversy.

There are many unresolved issues in the project of geological disposal. There are
scientific controversies related to the safety case of the repository (Kärnavfallsrådet
2011; Szakálos and Seetharaman 2012). Local stakeholders often express concerns
about nature protection, future availability of drinking water, or the development of
the local real estate market. These issues are numerous, and as implementers strive
to proceed with the disposal project, they need to be dealt with somehow. This arti-
cle is concerned with how this is done in the Czech case.

In risk literature, the concepts of risk and uncertainty are often discussed together
(e.g. Beck 1992; Renn 2008; van Asselt and Renn 2011). However, their relation-
ship has been subject to a long debate. In this respect, de Vries, Verhoeven, and
Boeckhout (2011) have recently argued for a new approach in risk governance, one
that stems from a constructivist reconsideration of the relationship between risk and
uncertainty. Following their argument, two paradigms for risk governance can be
identified, a ‘risk-based’ one, and an ‘uncertainty-based’ one. In this article, these
two paradigms are going to serve as the framework for analysis of the Czech debate
on geological disposal. The goal here is not to say whether an issue is a case of risk
or uncertainty; nor is it to say which of the two paradigms is better. The goal is to
see how, during the ‘dialogue’ period which took place roughly between 2009 and
2013, risk or uncertainty issues were treated by different actors in different situa-
tions, particularly whether they were treated in the spirit of the risk-based, or of the
uncertainty-based paradigm. Because the differences in the assumptions of the two
paradigms are quite fundamental, such analysis may provide a new insight into the
failed Czech dialogue.

A first-hand explanation of the controversy in the analytical framework proposed
here would be that local stakeholders incline towards the ‘uncertainty-based’ para-
digm, while implementers incline towards the ‘risk-based’ paradigm. Such explana-
tion is suggested in some literature on risk, uncertainty and sociotechnical
controversies (e.g. Wynne 2002; Callon, Lascoumes, and Barthe 2009), and initial
observations of the Czech case would also support it. However, a closer examination
shows that in the Czech controversy this is not exactly the case. In this respect, the
article also aims to contribute to the debate on the relationship between risk and
uncertainty and on the nature of sociotechnical controversies.
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A risk-based and an uncertainty-based paradigm in understanding
sociotechnical controversies

The conceptual framework employed in this article draws on two lines of
scholarship on risk and uncertainty. One comes from the risk governance tradition
(e.g. Klinke and Renn 2002, 2012; IRGC 2005; van Asselt and Renn 2011), the
other comes from constructivist perspectives on risk and uncertainty in science and
technology studies (Wynne 1992, 2002; Callon, Lascoumes, and Barthe 2009).
Although in many ways different, these two bodies of scholarly work share some
key academic and practical concerns, above all, how to understand and deal with
techno-scientific issues in conditions of uncertainty (cf. van Asselt 2005). This sec-
tion will introduce the concepts of risk and uncertainty with respect to these two
lines of thinking, and in relation to the geological disposal controversy. The aim to
find common ground for the delineation of risk and uncertainty, but also to point out
some differences between the two perspectives, in order to be able to arrive at the
distinction between the ‘risk-based’ and ‘uncertainty-based’ paradigms for risk
governance.

The concept of risk is commonly used to refer to a possibility of harmful outcome
or damage (van Asselt and Renn 2011; 437). In the geological disposal case, this
could be for instance a possibility of environmental damage due to the construction
of the repository, or the possibility that property prices will fall dramatically in the
affected municipalities. Uncertainty is somewhat more difficult to define in general.
It has been referred to as a situation where there is ‘lack of knowledge’ (de Vries,
Verhoeven, and Boeckhout 2011, 489). But it has also been argued that ‘uncertainty
does not necessarily precede knowledge, but it may originate from it’ (van Asselt
2005, 132) – more knowledge does not necessarily mean less uncertainty. Therefore,
instead of linking uncertainty with lack of knowledge, one can say that in general,
uncertainty refers to the limited possibilities or abilities to predict the outcome of a
situation or activity.2 Of course, uncertainty in a general meaning is a condition of
human life; however, the specificity of uncertainty in the context of sociotechnical
controversies is that here, science and expertise meets lay people’s knowledge in
decision-making processes where a lot is at stake, many outcomes are impossible to
predict, and there is a usually a ‘desire or incentive to act’ (131).

Scholars in risk governance and in science studies have approached the relation-
ship between risk and uncertainty in fundamentally different ways. The risk gover-
nance tradition has developed distinctions between different types of risk, in
particular ‘simple’, ‘complex’, ‘uncertain’ and ‘ambiguous’ risks, arguing that each
category necessitates a different management strategy (IRGC 2005, 44–48; Renn
2008, 177–184). In this sense, the risk governance tradition has significantly broad-
ened the notion of risk from ‘traditional risk–risk comparisons (or risk–risk trade-
offs)’ (Renn 2008, 178). In doing so, risk governance has contained the notion of
uncertainty within the notion of risk, to the extent that some risk governance schol-
ars deem the adjective ‘uncertain’ in ‘uncertain risks’ superfluous, and prefer to drop
it altogether (Aven and Renn 2009, 2; Rosa 2003 cited in van Asselt and Renn
2011, 444). In contrast, some scholars in science studies have argued that the notion
of risk comes historically from the vocabulary of engineers, economists, and insur-
ers, in whose trade risk was always something that could be calculated, and it should
remain to be used in this way (Callon, Lascoumes, and Barthe 2009). For these
scholars, risk is when we know the inventory of possible states of the world, or
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scenarios, as well as their probability distributions (19–20), or in other words when
we ‘know the odds’ (Wynne 1992, 114). As a result, science studies scholars have
insisted on the strict analytical separation of risk from uncertainty, and they have
gone to focus on developing the latter notion.

On the one hand, these two lines of thought are not that much different. Where
science studies scholars make a distinction between risk and uncertainty, risk gover-
nance scholars make a distinction between simple risks and uncertain, complex, and/
or ambiguous risks. In both cases, the emphasis is on the latter group, saying that
the former group is a special case, and in both cases it is argued that issues are too
often treated as if they belonged to the first group (Callon, Lascoumes, and Barthe
2009, 228; van Asselt and Renn 2011, 438). In this sense, to insist on the difference
between these two lines of thought may be seen as splitting hairs, a mere vocabulary
issue. However, at closer look the difference between these two lines of thinking is
more fundamental, to the extent that we can speak of two paradigms for understand-
ing risk and uncertainty in sociotechnical controversies. The difference was recently
highlighted in a report by the Dutch Scientific Council for Government Policy
Uncertain Safety (WRR 2009), and its more condensed version in de Vries, Verho-
even, and Boeckhout (2011). Taking a constructivist perspective common in science
studies, the authors of these reports argue that risk is already a result of heteroge-
neous work and effort done by different actors, and attention needs to be paid to
how risk is constructed.3 That is why, according to them, ‘analytically uncertainty
deserves pride of place over risk: risks may emerge out of uncertainties, not the
other way around, and they will do so only after considerable efforts have been
undertaken.’ (491)4

Giving analytical pride of place to uncertainty over risk has practical implica-
tions for dealing with sociotechnical controversies. De Vries, Verhoeven, and
Boeckhout argue that today, policy-makers often face issues that do not fit, or may
move between the categories developed in the risk governance tradition. Therefore,
it is too often misleading to settle for one category of risk for a given problem
(487–489). To be able to deal with such issues, they call for a broader, uncertainty-
based approach to risk governance, as a ‘society’s framework for taming (safety
issues related) uncertainty,’ whose purpose is ‘to organize the efforts needed to
translate uncertainty as far as possible into risk.’ (491) Therefore, if we follow the
argument of the WRR (2009) and de Vries, Verhoeven, and Boeckhout (2011), we
arrive at two paradigms for dealing with sociotechnical controversies, which stem
from the two lines of thinking presented above: a risk-based, and an uncertainty-
based paradigm.

This paper aims to analyse the Czech geological disposal controversy in terms of
these two paradigms. But in order to use the two paradigms as a theoretical frame-
work, some more work needs to be done. At the theoretical level, it is easy to make
a distinction between the two paradigms (‘giving analytical pride of place to risk or
uncertainty’), but how does this difference translate into practice? The parties in the
controversy will not explicitly endorse one of the paradigms or the other, nor is it
possible to say that if someone talks about ‘risk’, then that person prefers the
risk-based paradigm, or when someone talks about ‘uncertainty’, then that person
prefers the uncertainty-based paradigm. So what are some of the preferences or char-
acteristics within these paradigms that account for the difference between them?

The risk-based paradigm prefers the idea of risk over the idea of uncertainty. The
notion of risk is historically linked with the effort to calculate its probability. In case
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of complex, uncertain and ambiguous risks in risk governance, there is a consistent
effort at the ability to control and manage these phenomena. Risks are categorised,
different evaluation, management and communication strategies are advised (Klinke
and Renn 2002, 2012), scenarios are sketched out. Dealing with risks is delegated to
experts: in some cases, public involvement is increasingly being advised, but it usu-
ally pertains only to certain phases of the risk management process, and its organisa-
tion is in the hands of risk governance experts. Scientific risk assessment belongs to
different stages than public involvement. Dealing with risks may also include calcu-
lating the costs of the damage, and compensating for this damage (IRGC 2005).

In the uncertainty-based paradigm, on the other hand, the idea of uncertainty is
preferred. Risk becomes a special case. This paradigm asserts that it is often difficult
or impossible to outline specific management strategies or the inventory of possible
scenarios in advance. Instead, emphasis is put on ‘proactive approach to uncertainty’
(de Vries, Verhoeven, and Boeckhout 2011, 493). Uncertainties are put centre stage,
and the goal is to explore them. This is a collective and progressive effort (Latour
2004; Callon, Lascoumes, and Barthe 2009). In this sense, the separation between
expert and lay people’s knowledge is in some cases blurred. In terms of ‘risk
management’, it means a shift of focus from damage to vulnerabilities (de Vries,
Verhoeven, and Boeckhout 2011), and there is a wider emphasis on precaution
(Wynne 1992).

These two lists delineate the two paradigms perhaps quite crudely, but the aim is
to draw two distinct positions that will serve as the framework for analysis, to which
we shall turn after a brief introduction to the Czech geological disposal controversy.

Looking for a site for geological disposal in the Czech Republic

The Czech geological disposal programme dates back to the early 1990s, when the
Czech Geological Survey identified 27 areas across the Czech Republic as poten-
tially suitable for geological disposal. This selection was based on existing geologi-
cal data (Krajíček et al. 2006, 17). The 27 areas were further assessed by the
Nuclear Research Institute, which resulted into a preliminary selection of 8 locations
within 5 of the 27 areas. In 1997, the Radioactive Waste Repository Authority
(SÚRAO) was established. In 2001, the government approved a document called
‘Strategy for the management of radioactive waste and spent nuclear fuel’ (MPO
ČR 2001). This document states that the preferred solution for long-term manage-
ment of highly radioactive wastes in the Czech Republic is deep geological disposal
in granitic environment (15). The document also outlines a schedule for the geologi-
cal disposal project. This schedule states that by 2015 two sites ‘with the best geo-
logical conditions and in accordance with the expected regional development’ are to
be identified. By 2025, one of these localities is to be confirmed as the final one; by
2030 the construction of an underground laboratory is to be started, and the reposi-
tory is supposed to start operation in 2065 (22).5

The plan to construct a geological disposal facility became a public issue in the
early 2000s, when a number of municipalities learned from the media that they were
being considered as potential sites for geological disposal.6 A wave of local protests
followed, culminating with a demonstration in front of the governmental offices in
Prague. NGOs engaged in nuclear waste and energy issues helped the municipalities
organise local referenda, in which large majorities of people voted against the
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prospect of the repository. Partly in response to these developments, in 2004 the
minister of industry and trade declared a five-year moratorium on the siting process.

After the moratorium ended in 2009, negotiations resumed. The list of prese-
lected sites remained more or less the same, but the shape of the negotiations chan-
ged significantly. Rather than talking about the repository, the implementers started
emphasising the need to carry out site investigations. Much emphasis was being put
on dialogue; a national ‘Working group for dialogue about geological disposal’ was
established, which brought together municipal and NGO representatives from all the
concerned sites as well as representatives of SÚRAO and other state institutions.
Between 2009 and 2012 SÚRAO also organised a number of public debates at the
concerned sites. Perhaps most importantly, SÚRAO was in this time period repeat-
edly declaring that the site investigations would not start without the consent of the
concerned municipalities, and that the consent with site investigations would not
imply consent with the repository.7

In 2012, SÚRAO proposed to sign contracts, in which municipalities would
express their consent with the site investigations. Several municipalities at two sites
were about to sign these contracts, however, strong local opposition at these sites
broke out again, and in the end the municipalities refrained from signing the con-
tracts. What followed was a sharp turn in the implementers’ approach. In early
2013, SÚRAO representatives declared that the strategy based on obtaining first the
consent with site investigations was not feasible, and that they would first carry out
the site investigations, and then discuss the siting problem with the concerned
municipalities.8 In other words, the siting strategy based on dialogue failed, and the
implementers turned (back) towards a more ‘technocratic’ decision-making. The
municipal and NGO representatives were left with a bitter feeling of having been
deceived.9

Understanding the failed dialogue through the two paradigms

The failure of the dialogue at the end of 2012 can be attributed to a mixture of dif-
ferent reasons (Konopásek and Svačina 2014). The aim of this paper is to investigate
one ingredient of this mixture – the way risks and uncertainties were treated in the
negotiations. To do so, this section will follow the implementers and local stakehold-
ers across several different settings. The aim is to see whether and how the two
groups articulate issues of risk and uncertainty, how they relate to them, and what
strategies they use or advise in dealing with them, especially in relation to the risk-
based and uncertainty-based paradigms.

This research strategy is simplifying at least in two respects. First, the selection
of the particular situations and data cannot claim to be representative in the sense
that they would reveal the actors’ positions in their complexity. The data were col-
lected mostly by the author between 2011 and 2014 as a part of the InSOTEC pro-
ject, and consists of qualitative research interviews with key actors in the
controversy, observations from meetings and public debates, technical reports, policy
documents and media articles. The particular excerpts selected in this article are
obviously only brief glimpses at the long and complex negotiation process. Never-
theless, the present selection of data is based on the author’s several years long
experience following the controversy, and the author believes that it represents beha-
viour and positions that were typical for the parties involved in the controversy dur-
ing the dialogue period. Second, the two groups of stakeholders outlined here are far
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from homogeneous; especially vis-a-vis local stakeholders, every site has its specific
conditions and concerns. Moreover, at each site there are municipal representatives,
farmers, industrial workers, holidaymakers and NGOs, all of whom may have differ-
ent interests, and all of whom will be conflated together here into one category. Nev-
ertheless, it is believed that such simplifying research strategy is legitimate and
potentially fruitful here, as it may help understand the prevailing positions in the
controversy.10

Implementers

At a public meeting in a village called Věžná in April 2012, SÚRAO’s director of
the geological disposal programme was presenting the Czech repository project.11

He identified ‘three pillars’ of constructing a safe repository. The first pillar was
called ‘How?’, and it was concerned with the technical solution. The director talked
about the natural and engineered barriers; he reiterated that there is an international
consensus on this concept, and that such design is a result of ‘generally accepted
solutions that the scientific community has agreed upon in the past’ (Public meeting
in Věžná, 12 April 2012). The second pillar was called ‘Who pays?’ Here, the direc-
tor pointed out the Czech ‘nuclear fund,’12 and concluded that ‘the Czech Republic
is clearly one of the countries that have established a financial system that is able to
cover the costs of the future geological disposal.’ (Ibid.) The third pillar was called
‘Where?’ On the slide, it was followed by an inscription in red capitals: ‘SITE!!!’
The director introduced it as follows: ‘The third pillar is, however, ‘where’. That is
the question of the locality and one can say that it is one of the key problems which
each country has to face when constructing geological disposal.’ (Ibid.) The director
went on to explain that the site will need to be chosen on the basis of geological
investigations, which ‘will be carried out in a relatively simple manner …’ (Ibid.)
And how will the final selection be made? ‘The fundamental criterion is naturally
the safety of the future repository, but naturally … it is also important how much it
will cost, and what the activity – the construction of the repository and its operation
– may bring to the region.’ (Ibid.) Finally, it was emphasised that it is important for
SÚRAO to choose the final site in a way that in the long term will be acceptable for
the concerned municipalities as well as for the public.

How is risk or uncertainty treated here? First of all, neither risk nor uncertainty
is explicitly mentioned. The issue of geological disposal is divided into three distinct
questions (‘How’, ‘Who pays’, ‘Where’), which are to be dealt with separately. The
first question is regarded as a matter of scientific and technical expertise upon which
there is an established scientific consensus. The second one is a matter of legal
arrangement that is already in place. They are both ‘technical’, and importantly, nei-
ther of them poses any major problems. They are delegated to science and expertise.
The third question, ‘Where’, is further separated into two. There is again a ‘techni-
cal’ part (geological research needs to be done), which is not seen as a problem:
geological research will be ‘relatively simple’. But then there is a ‘social’ part (con-
sent of the municipalities needs to be obtained). This is seen as the main problem.
SÚRAO needs to make the selection in a way that people ‘will not protest in front
of the Office of the Government of the Czech Republic’ (Ibid.). There is an implied
uncertainty as to what the attitude of the municipalities will be.

Konopásek and Svačina (2014) describe how SÚRAO emphasised the need for
dialogue between 2009 and 2013, and how ultimately, this dialogue was translated
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into the quest for the municipalities’ consent with the site investigations. They note
a number of gradual changes that indicated the re-making of the organisation
towards a more active relationship with the public and local stakeholders (13–21).
Here it is important to note that SÚRAO framed all activities under these changes as
‘communication’ or ‘public relations’ activities.13 This framing can be seen being
closer to the risk-based paradigm than the uncertainty-based paradigm. It perpetuates
the separation of the geological disposal issue into technical parts and social parts.
While the technical parts are delegated purely to technical experts, social parts are
delegated to PR professionals. Furthermore, the PR-founded activities tend to pre-
sent the geological disposal project as a ready-made solution, which ‘only’ needs to
find its place, and whose purpose needs to be communicated well to the local stake-
holders (this logic was apparent also in the presentation discussed above). In other
words, possible uncertainties in the project itself are in practice left out of the public
debate. At the same time, the contracts that SÚRAO proposed to sign with the
municipalities would in effect ‘contain’ the uncertainty about what municipalities
would do, while providing room for SÚRAO to work on the (technical) site investi-
gations. In short, these practices of issue and knowledge separation, delegation,
uncertainty containment and secluded research resemble the risk-based paradigm
much more than the uncertainty-based paradigm.

Let us now have a look at some other sources of data – key technical documents.
In 1999, a ‘Reference Project’ was created (EGP Invest 1999). It is a technical pro-
ject of the repository at a hypothetical location, and it also includes the EIA report
(Lietava et al. 1999).14 The EIA report provides a framework for risk analysis of the
impact of the future repository to human health and the environment. It weighs dif-
ferent scenarios and assesses different models of possible impacts. In this respect, it
points out uncertainties related to input data and to the models of behaviour of the
disposal system (Lietava et al. 1999, 38). Possibilities of dealing with these uncer-
tainties in safety assessments are then discussed, and calculation using parameters
from the hypothetical site is presented. The EIA report emphasises that due to the
hypothetical nature of the site, the conceptual and mathematical models and calcula-
tions should be seen as an illustration, and should not be considered relevant for the
next steps in geological disposal development (Lietava et al. 1999, 43, 51). How-
ever, despite this warning, the summary report of the Reference Project concludes
that ‘the disposal system does not endanger the health of the future generation or the
environment. Technological procedures ensure permanent isolation from the environ-
ment. Technical solution eliminates all risks (radiation, toxic, or heat related).’ (EGP
Invest 1999, 39)

A more recent update of the Reference Project (Pospíšková et al. 2012) shows
similar argumentation. After discussing uncertainties due to the unavailability of
input data, and due to the fact that the engineered barriers have not been specified
yet (92), the report concludes:

Nevertheless, these calculations have clearly demonstrated that the disposal of radioac-
tive waste into a deep repository based on the updated Reference Project is safe and
cannot endanger human health or the environment, provided that over the next several
decades that remain before the assumed start of the operation of the repository (2065),
it will be proven and demonstrated that all the engineered and natural barriers will
fulfil their safety roles as expected. (Ibid.)
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What kind of work with risk or uncertainty is at play in these documents? The EIA
report of the Reference Project articulates uncertainty which consists largely in the
hypothetical stage of the project. Subsequently, this uncertainty in both the original
and the updated Reference Projects disappears. The Reference Project (Lietava et al.
1999) reduces it to a definite set of risks, and states that these are all eliminated by
technological procedures and technical solution. What we see here at work is again
delegation, this time to technical solutions and procedures (no matter that these have
not been devised yet).15 Similarly in the updated Reference Project (Pospíšková
et al. 2012), the impossibility to discuss uncertainty due to the fact that its existence
is uncertain, serves as grounds for not considering it further. As a result, if we
rephrase the concluding statement quoted above, it says: ‘it has been clearly demon-
strated that our disposal project is safe, provided that it will be proven and demon-
strated in the future that the repository is safe as we expect it to be.’ This statement
says that at the moment we can say nothing about the safety of the repository, but
the starting point is that it is absolutely safe.16

On the one hand, one can argue that these documents are supposed to serve
‘just’ as a reference, or a starting point of the project of the future geological dis-
posal facility at a hypothetical location, and therefore hypothetically and as a refer-
ence it is legitimate to state that the project is safe. On the other hand, the
uncertainty-based paradigm emphasises precisely the opposite: the ‘proactive search
for uncertainty’ and the focus on vulnerabilities.

To conclude this section, the presented examples showed the implementers’
approach to dealing with risk or uncertainty as mainly that of separating the issue of
geological disposal, and delegating different parts to different groups of experts or
procedures. Uncertainty has been hardly articulated, and in the few cases where it
was, it was subsequently replaced by a reference to a limited set of risks, despite (or
perhaps due to) the acknowledgement that there was in fact uncertainty about the
uncertainty. Accordingly, no practices that would suggest proactive search for uncer-
tainty, collective exploration of uncertainty, or focus on vulnerabilities were found.17

In this sense, we can conclude that in handling possible risk or uncertainty issues,
the implementers of the Czech geological disposal project incline towards the risk-
based paradigm (or perhaps even a caricature of it).

Local stakeholders

This section will present several examples of how during the ‘dialogue period’ local
stakeholders articulated possible risk or uncertainty issues in response to, or in con-
frontation with, the claims of the implementers. First, the presentation in Věžná was
followed by a discussion with local inhabitants. One of the questions raised con-
cerned SÚRAO’s internal quality control to prevent environmental damage during
the repository construction:

I am interested in what kind of internal regulations you have, or how you want to pro-
ceed … to ensure the quality of the safety. I assume that the disposal itself will be of
course closely observed. What I am more interested in is, when all this is going to be
built, it obviously means environmental burden … how is this going to be done so that
it is safe? What control mechanisms do you have? (Public meeting in Věžná, 12 April
2012)
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The SÚRAO representative responded in two parts. First, he argued that every
construction work needs to be approved by relevant authorities. In relation to this,
he emphasised that SÚRAO is a state organisation, and that itself should be the
highest possible guarantee.18 Second, he argued that it is a question of ‘all of us
who are sitting here now, and who will be around the project,’ to not let the environ-
ment be damaged (Ibid.). How to understand this exchange? The question articulates
a risk of environmental pollution (the possibility that the environment will be dam-
aged). At the same time, it sees the environment as vulnerable in relation to the con-
struction works, and asks about precautionary mechanisms within SÚRAO – the
responsible organisation. Emphasis on vulnerability and preventive measures is in
line with the uncertainty-based paradigm. However, the answer shifts responsibility
from the implementing organisation elsewhere (to legislative framework and to ‘all
of us’), which can be seen as contradictory to the uncertainty-based paradigm (de
Vries, Verhoeven, and Boeckhout 2011, 493). In this sense, the question is raising
concerns that are in line with the uncertainty-based paradigm, whereas the answer
does not correspond to this paradigm.

Second, a citizen association at one of the preselected sites published several
leaflets in 2012. One of them features an article called ‘What we could expect …’
(Kantová 2012). It is a partly fictional scenario of the repository development. It
combines milestones from the governmental schedule with potential benefits associ-
ated with the project, such as ‘construction of a sports hall financed by contributions
for site investigations’. It also includes a number of possible adverse effects. For
instance, it states that by 2018, twenty per cent of the local forest is ‘devastated by
new necessary access roads, concrete base, and a waste pond for the very deep
drills.’ By 2020, young people are leaving the area, and the property prices have fal-
len dramatically. After 2030, due to the construction of an underground laboratory,
the water level in local wells falls dramatically, and the wells become unusable. The
article concludes: ‘This scenario may seem to you more catastrophic than a Steven
Spielberg movie, but no one has convinced me so far that it cannot happen.’ (Ibid.)
On the one hand, this scenario can surely be seen as a caricature of how the disposal
project and the construction works are presented by the implementers. On the other
hand, it can also be seen as an alternative scenario, one that questions the scenario
presented by the implementers, and one that adopts the strategy of proactive search
for uncertainties by including people’s concerns that have not been answered satis-
factorily by the implementers.

The leaflets also contain several articles written by a local geologist, which ques-
tion the proposed geological investigations. In one of them, the geologist argues that
up to one thousand metres deep drills into granite, which were included in the pro-
posal, have never been done in the Czech Republic before, and that such drills
would necessarily mean quite severe environmental burden for the area. It is further
pointed out that SÚRAO does not have the technical competence to carry out such
drills, and it is argued that SÚRAO representatives deliberately downplay the extent
and environmental impact of these drills (Svejkovský 2012a, 2012b).19 In these
examples, local stakeholders mobilise their own expertise, and directly challenge the
implementers’ claims that the site investigations will be ‘carried out in a relatively
simple manner’. Where the implementers are confident about technological proce-
dures, local stakeholders suggest lack of skills and previous experience, and in this
way they articulate uncertainty on the way towards the proposed technical solution.
The mobilisation of their own expertise and effort to engage it in the controversy
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can be seen as an attempt to create a ‘hybrid forum’ (Callon, Lascoumes, and Barthe
2009), one of the devices typical of the uncertainty-based paradigm.

Third, let us turn to an interview with a representative of a local citizen associa-
tion from another site. He argued that there are many risks related to the disposal
project, but people in the municipalities suffer from lack of information about the
risks, and therefore they cannot make their opinion about it. He argued that SÚRAO
does not invite people from ‘the other side’ to their debates:

They should also invite experts … I do not mean people who would say ‘do not build
it here’, or ‘it is wrong’. I mean people who would say, ‘there are some risks and we
see them such and such.’ I think it would be useful even for SÚRAO and for the peo-
ple … that they would finally hear that it is not only white and beautiful. That there
are also some black things, and they would have an opportunity to compare these.
(Research interview, 3 January 2013)

When asked what the risks according to him were, he continued:

Some of them are those that can easily be refuted in the sense that we can discuss them
for a long time. These are first and foremost, that young people will not stay in the
region. … Another risk is the project itself, controlled by the state – in other words, by
no one. For me, the state is not a partner. … And further, if you talk to [a national
NGO representative focusing on energy issues and nuclear waste], and similarly to the
State Office for Nuclear Safety, they confirm that SÚRAO does not deal with safety
risks. They do not talk about risks at all. (Ibid.)

How to understand this account in terms of the two paradigms? First, the intervie-
wee uses the word ‘risk’, not ‘uncertainty’. But what are the issues that he men-
tions? One is whether or not young people will stay in the region – here he suggests
that despite a long discussion, the outcome is unpredictable. Next, he points to the
vague identity of the state as the guarantor of the project, which in his opinion is
not accountable. In short, in terms of the outline between risk and uncertainty
employed in this article, he is talking about instances of uncertainty rather than risk.
But does that mean that his approach fits the uncertainty-based paradigm? Not
clearly. Throughout the interview, he has repeatedly referred to experts who should
participate in the debates and present the ‘risks’ to the people. He asserted that the
implementers should know the risks, and if they do not know them, ‘then it is
wrong’ (Ibid.). Furthermore, when asked whether people should discuss also the
technical parameters of the repository and what the repository will ‘look like’, he
said that many people were ‘not very interested’ in these issues, and they are ‘not
able to perceive the technical parameters very much’. (Ibid.) In other words, the
interviewee also articulates a distinction between expert and lay knowledge, where
experts should ‘know the risks’ and communicate them to the people, so that they
can decide about their fate. Such perspective is closer to the risk-based paradigm
than to the uncertainty-based paradigm. Therefore, in sum, the position of this local
stakeholder could best be described as a mixed one, drawing on both of the two
paradigms.

To conclude this section, local stakeholders are a very heterogeneous group, and
it is difficult to make any general claims about them. This section presented several
examples in which people from the preselected municipalities relate to possible risk
or uncertainty issues. Based on the knowledge of the controversy, these examples
were selected as typical, although they certainly do not represent the whole scale of
different perspectives. According to these examples, people at the preselected sites
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often come close to the uncertainty-based paradigm in the sense that they articulate
concerns whose outcome is difficult not only to predict, but also categorise, or
advise specific management strategies for them. Vulnerability of the natural and
social environment seems to be pointed to. But at the same time, local stakeholders
in the examples sometimes assume a clear separation between expert and lay knowl-
edge with delegation of technical issues to experts, and they expect the experts to
provide clear answers on the technical issues, and show specific procedures and
knowledge to handle the issues. To put it bluntly, they are not really ‘interested in
the uncertainties’, but want to see that the experts can handle them. Such expecta-
tions can be seen as closer to the risk-based paradigm. Therefore, in the case of local
stakeholders, rather than speaking either of risk-based or of uncertainty-based para-
digm, the examples show their approach as a mixture of claims and expectations
drawing on both of these paradigms.

Conclusions

The aim of this article was to contribute to understanding the recently failed dia-
logue about the Czech geological disposal for highly radioactive waste. Drawing on
two strands of scholarship on risk and uncertainty, the risk governance school and
the STS perspectives on sociotechnical controversies, two paradigms for dealing
with risk and uncertainty were outlined. These were used as a framework to analyse
how implementers and local stakeholders articulated possible risk or uncertainty
issues in negotiations about the Czech geological disposal between 2009 and 2013.

The analysis by no means claims to be exhaustive. Only a few empirical exam-
ples were presented and analysed. In addition, the diversity of the actors involved in
the controversy was crudely conflated into two groups. Nevertheless, these reduc-
tions were based on the author’s detailed knowledge of the controversy from previ-
ous research. The author believes that such research strategy is legitimate in the task
of offering a new contribution to explaining the controversy, which can be further
scrutinised, criticised and of course refuted.

The analysis showed that whereas the implementers adopt (sometimes even an
extreme version of) the risk-based paradigm, the positions of the local stakeholders
seem to be mixed, even within single utterances. The latter observation is contrary
to what some STS literature suggests – that local stakeholders prefer the notion of
uncertainty and the collective exploration of it. These observations lead to two con-
clusions: first, at the theoretical level, perhaps some of the STS literature was too
quick to assume that people ‘want’ uncertainty. The present examples suggest that
people want certainty, and that they set out to explore uncertainty primarily when
they feel that experts have not done their work properly. Second, at the practical
level, it is of course a question to what extent the positions of the local stakeholders
are a matter of NIMBY-like efforts to refuse the repository at all costs. But neverthe-
less, given the fact that the dialogue failed, it might be worth for the implementers
to try to go a few steps back, and consider the possibility that perhaps still much
more work needs to be done in order to turn uncertainty into risk, in the first place
being more sensitive to the uncertainties and concerns that local stakeholders
articulate. Such approach may turn out to be not only more democratic, but also
more feasible and ‘efficient’.
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Notes
1. According to the Czech ‘Atomic Act’ passed in 1997, the state is responsible for

radioactive waste management. The Act establishes the Radioactive Waste Repository
Authority (SÚRAO) as an organisation implementing radioactive waste management
policies. SÚRAO is subordinate to the Ministry of Industry and Trade. As will become
apparent later in the text, at some moments of the negotiations, representatives of the
Ministry came forward to speak instead of SÚRAO. Therefore, in this text the word
‘implementers’ is used to denote state authorities acting towards geological disposal
implementation, where it makes no difference whether these are SÚRAO or the
Ministry.

2. Moreover, scholars in science studies have introduced different variants of uncertainty,
to account for its different possible ‘degrees’. For instance Callon, Lascoumes, and
Barthe (2009) speak of ‘radical uncertainties’, whereas Wynne (1992) speaks of ‘igno-
rance’ and ‘indeterminacy’ as different flavours of uncertainty.

3. At this point, the difference between the theoretical foundations of the two perspectives
becomes apparent in the very notion of ‘constructivism’ – both of the paradigms have
engaged with the issue of risk construction, but in completely different ways. Represen-
tatives of the risk-based paradigm have discussed the question whether risk is con-
structed or whether it is real, and they have arrived at the conclusion that it is both
constructed and real, and therefore needs ‘a dual strategy for risk management’ (Klinke
and Renn 2002, 1076). In contrast, in the uncertainty-based paradigm, the question
whether risk constructed or real is irrelevant. Here, the important question is how it is
constructed (de Vries, Verhoeven, and Boeckhout 2011, 490).

4. In a very similar manner, Callon, Lascoumes, and Barthe conclude that ‘[R]isk is that
which remains to be discussed once the work of exploration of technical and political
uncertainties has been taken to its end’ (2009, 228).

5. The 2015 deadline was moved to 2018 by a governmental resolution passed on 20
December 2012.

6. The following development is described in more detail in Konopásek and Svačina
(2014). For another overview, see Ďurďovič, Vajdová, and Bernardyová (2014).

7. This promise was voiced at many events (e.g. public debates in Věžná on 12 April
2012, in Blatno on 25 October 2012, a seminar in the Senate of the Czech parliament
on 24 April 2012, or the OECD-NEA Forum for Stakeholder Confidence in Karlovy
Vary on 25 October 2012), and became widely known among the stakeholders.

8. Public meetings in Bukov and Věžná, 7 and 9 January 2013.
9. Meeting of the Working group, 12 March 2013.
10. Cf. Barthe (2009) for a similar research strategy.
11. The same presentation was given during a number of other events, such as the Forum

for Stakeholder Confidence in Karlovy Vary (24–26 October 2012).
12. The nuclear fund was established by the Atomic Act of 1997. It is established at the

Czech National Bank, and supervised by the Ministry of Finance. All radioactive waste
producers are obliged to contribute to this fund; the amount of the contributions was set

Journal of Risk Research 1223

D
ow

nl
oa

de
d 

by
 [

M
as

ar
yk

ov
a 

U
ni

ve
rz

ita
 v

 B
rn

e]
 a

t 1
3:

00
 2

8 
Se

pt
em

be
r 

20
17

 



by a governmental decree in 2002, and has not been changed since then. The nuclear
fund is supposed to pay for all radioactive waste management as well as for decommis-
sioning of nuclear reactors; therefore, also the operation of SÚRAO is financed from
the nuclear fund.

13. This is apparent for example from SÚRAO annual reports 2010–2013.
14. It can be observed that due to the hypothetical location, a Strategic environmental

assessment report would be more appropriate here. Nevertheless, perhaps due to the
Czech legislation at the time of publication, the report is written as an EIA report,
despite the lack of any site-specific information.

15. This observation supports Wynne’s argument that rather than ‘embracing uncertainties’,
which is the conventional view, science in public ‘gives prominence to a restricted
agenda of defined uncertainties.’ (Wynne 1992, 115).

16. Similar position has been characterised as that of ‘technologies of hubris’ (Jasanoff
2003).

17. Not only in the examples presented, but the author has not identified any such cases in
the whole data-set.

18. It should be noted that trust in state institutions in the Czech Republic is very low,
about 10% below the EU average (cf. e.g. Eurobarometer surveys available at http://ec.
europa.eu/public_opinion/cf/index_en.cfm).

19. This article (Svejkovský 2012b) was probably written in response to an article called
‘Geological research: One-kilometre-deep drill is a matter of routine’ published in a
SÚRAO leaflet (SÚRAO 2012).

References
van Asselt, M. B. A. 2005. “The Complex Significance of Uncertainty in a Risk Era: Logics,

Manners and Strategies in Use.” International Journal of Risk Assessment and Manage-
ment 5 (2/3/4): 125–158.

van Asselt, M. B. A., and O. Renn. 2011. “Risk Governance.” Journal of Risk Research 14
(4): 431–449.

Aven, T., and O. Renn. 2009. “On Risk Defined as an Event Where the Outcome is Uncer-
tain.” Journal of Risk Research 12 (1): 1–11.

Barthe, Y. 2009. “Framing Nuclear Waste as a Political Issue in France.” Journal of Risk
Research 12 (7/8): 941–954.

Beck, U. 1992. Risk Society: Towards a New Modernity. London: Sage.
Callon, M., P. Lascoumes, and Y. Barthe. 2009. Acting in an Uncertain World: An Essay on

Technical Democracy. Cambridge, MA: MIT Press.
Ďurďovič, M., Z. Vajdová, and K. Bernardyová. 2014. “Rozhodování o hlubinném úložišti

jaderného odpadu v České republice [Decision-making on geological disposal for
radioactive waste in the Czech Republic].” Naše Společnost 2014 (1): 3–13.

Flynn, J., J. Chalmers, D. Easterling, R. Kasperson, H. Kunreuther, C. K. Mertz, A. Mushkatel,
K. D. Pijawka, and P. Slovic with L. Dotto. 1995. One Hundred Centuries of Solitude:
Redirecting America’s High-Level Nuclear Waste Policy. Boulder: Westview Press.

EGP Invest. 1999. Referenční projekt hlubinného úložiště: B. Souhrnné řešení stavby
[Reference project of the geological disposal: B. A comprehensive construction solution].
Prague: SÚRAO.

IRGC. 2005. Risk Governance: Towards an Integrative Approach. White Paper no. 1, Gen-
eva.

Jacob, G. 1990. Site Unseen: The Politics of Siting a Nuclear Waste Repository. Pittsburgh,
PA: University of Pittsburgh Press.

Jasanoff, S. 2003. Technologies of Humility: Citizen Participation in Governing Science.
Minerva: A Review of Science, Learning and Policy. 41 (3): 223–244.

Kantová, J. 2012. Co by nás mohlo čekat. In Nahlas z Lubenecka, leaflet published by a local
citizen association in Lubenec, May 2012.

Kärnavfallsrådet. 2011. Nuclear Waste State-of-the-Art Report 2011 – Geology, Barriers,
Alternatives. Stockholm: Kärnavfallsrådet. (Swedish National Council for Nuclear
Waste).

1224 K. Svačina

D
ow

nl
oa

de
d 

by
 [

M
as

ar
yk

ov
a 

U
ni

ve
rz

ita
 v

 B
rn

e]
 a

t 1
3:

00
 2

8 
Se

pt
em

be
r 

20
17

 

http://ec.europa.eu/public_opinion/cf/index_en.cfm
http://ec.europa.eu/public_opinion/cf/index_en.cfm


Klinke, A., and O. Renn. 2002. “A New Approach to Risk Evaluation and Management:
Risk-Based, Precaution-Based, and Discourse-Based Strategies.” Risk Analysis 22 (6):
1071–1094.

Klinke, A., and O. Renn. 2012. “Adaptive and Integrative Governance on Risk and Uncer-
tainty.” Journal of Risk Research 15 (3): 273–292.

Konopásek, Z., and K. Svačina. 2014. “Siting the Nuclear Waste Repository in the Czech
Republic: Twists and Turns towards Technical Democracy.” InSOTEC working paper.

Krajíček, L, V. Soukeník, P. Levá, M. Wichsová, P. Hrdlička, E. Součková, J. Jílek. et al.
2006. Provedení geologických a dalších prací pro hodnocení a zúžení lokalit pro umístění
hlubinného úložiště. Předběžná studie proveditelnosti, Svazek B Lokalita Č. 7 – Lod-
héřov. [Geological and other works for the assessment and reduction of localities for sit-
ing geological disposal. Pre-feasibility study, Volume B, locality no. 7 - Lodhéřov]
Prague: SÚRAO.

Latour, B. 2004. Politics of Nature: How to Bring the Sciences into Democracy. Cambridge,
MA: Harvard University Press.

Lietava, P., A. Vokál, F. Woller, and J. Klumpar. 1999. Referenční project hlubinného úložiště.
Příloha Č. 2: Posouzení vlivu koncepce hlubinného ukládání na životní prostředí – EIA
[Reference project of the geological disposal. Appendix 2: The environmental impact
assessment of the Reference project - EIA]. Prague: SÚRAO.

MPO ČR. 2001. Koncepce nakládání s radioaktivními odpady a vyhořelým jaderným palivem
v ČR [Strategy for Radioactive Waste Management]. Prague: Ministry of Industry and
Trade of the Czech Republic.

Pospíšková, I., A. Vokál, F. Fiedler, and I. Prachař, and P. Kotnour. 2012. Aktualizace
referenčního projektu hlubinného úložiště radioaktivních odpadů v hypotetické lokalitě.
Průvodní zpráva [Update of the Reference project of the geological disposal for radioac-
tive waste at a hypothetical location. Accompanying report]. Prague: ÚJV Řež.

Renn, O. 2008. Risk Governance: Coping with Uncertainty in a Complex World. London:
Earthscan.

Rosa, E. A. 2003. “The Logical Structure of the Social Amplification of Risk Framework
(SARF): Metatheoretical Foundations and Policy Implications.” In The Social Amplifica-
tion of Risk, edited by N. Pidgeon, R. E. Kasperson, and P. Slovic, 47–79. Cambridge:
Cambridge University Press.

Sundqvist, G. 2002. The Bedrock of Opinion: Science, Technology and Society in the Siting
of High-Level Nuclear Waste. Dordrecht: Kluwer.

SÚRAO. 2012. Geologický průzkum: Hloubit kilometrový vrt je rutinní záležitost [Geologi-
cal research: One-kilometre-deep drill is a matter of routine]. In Zprávy ze Správy, leaflet
published by SÚRAO, June 2012.

Svejkovský, J. 2012a. Technická část plánovaného geologického průzkumu. [The technical
part of the planned site investigations] In Nahlas z Lubenecka, leaflet published by a local
citizen organisation in Lubenec, May 2012.

Svejkovský, J. 2012b. Kilometrový vrt v žule není rutinní záležitost [One-kilometre-deep drill
is not a matter of routine]. In SOS Lubenec, leaflet published by a local citizen organisa-
tion in Lubenec, June 2012.

Szakálos, P., and S. Seetharaman. 2012. 2012:17 Technical Note, Corrosion of Copper Canis-
ter. Stockholm: Swedish Radiation Safety Authority (SSM).

de Vries, G., I. Verhoeven, and M. Boeckhout. 2011. “Taming Uncertainty: The WRR
Approach to Risk Governance.” Journal of Risk Research 14 (4): 485–499.

WRR. 2009. Uncertain Safety: Allocating Responsibilities for Safety. Amsterdam: Amsterdam
University Press.

Wynne, B. 1992. “Uncertainty and Environmental Learning: Reconceiving Science and
Policy in the Preventive Paradigm.” Global Environmental Change Part A: Human &
Policy Dimensions 2 (2): 111–127.

Wynne, B. 2002. “Risk and Environment as Legitimatory Discourses of Technology: Reflex-
ivity inside out?” Current Sociology 50 (3): 459–477.

Journal of Risk Research 1225

D
ow

nl
oa

de
d 

by
 [

M
as

ar
yk

ov
a 

U
ni

ve
rz

ita
 v

 B
rn

e]
 a

t 1
3:

00
 2

8 
Se

pt
em

be
r 

20
17

 


	Abstract
	 Introduction
	 A risk-based and an uncertainty-based paradigm in understanding sociotechnical controversies
	 Looking for a site for geological disposal in the Czech Republic
	 Understanding the failed dialogue through the two paradigms
	 Implementers
	 Local stakeholders

	 Conclusions
	Acknowledgments
	Funding
	Notes
	References



