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A B S T R A C T

Since the 1990s, governments have increasingly promoted participatory nuclear waste governance that involve 
affected communities and encourage collaboration between experts and laypeople also in the evaluation of long- 
term safety and risk. However, research shows that a deep socio-technical divide persists, as expert authority 
continues to dominate problem framing and decision-making. As a result, citizens are often marginalized despite 
formal commitments to participation in radioactive-waste governance. Against this backdrop, this paper scru
tinizes how the lay Safety Panel in the region of Zurich North-East (ZNO) has navigated its involvement in the 
techno-scientific evaluation of safety during the nuclear-waste governance process. Based on document analysis 
and ethnographic fieldwork, this paper traces how lay panelists have immersed themselves in the techno- 
scientific domain of safety and how they have come to advocate a broader consideration of safety as a socio- 
technical process. Strategically articulated in the course of the participatory process, this enabled the Safety 
Panel to challenge the institutional power relations in which safety is defined, assessed and evaluated, and to 
negotiate its own role in deliberating safety at the science-society interface. On this basis, this paper contributes 
to an inherently political understanding of safety governance, or the ways in which safety discourses can either 
consolidate or contest the socio-technical divide between experts and citizens in nuclear waste governance 
processes.

1. Introduction

Experts and citizens widely agree that geological disposal is a po
tential solution for the safe storage of radioactive waste for up to a 
million years (Schröder 2016). For its realization, science and technol
ogy are instrumental in the development of geological disposal projects 
and in their assessment in terms of risk and safety. And yet, disposal 
projects have not been only a techno-scientific concern (Bergmans et al. 
2015; Landström and Bergmans, 2015). Already in the 1980s and 1990s, 
public resistance to disposal projects revealed the limitations of tech
nocratic “decide-announce-defend” approaches to waste management 
and the dependence of such programs on public acceptance, legitimacy, 
and trust (Brunnengräber and Di Nucci 2019; Krütli et al. 2010). 
Consequently, most governments have redesigned disposal programs 
since the 1990s to secure the participatory involvement of affected 
publics in site-selection and decision-making processes (Cotton 2017; Di 
Nucci and Brunnengräber 2019; Kuppler 2012; see also Solomon et al. 

2010; Hietala and Geysmans, 2020). This “participatory turn” entailed a 
greater emphasis on collaboration between laypersons and experts to 
support more democratic and robust decision-making in nuclear waste 
governance (Chilvers, 2007; Flüeler 2006; Lehtonen et al. 2022; see also 
Wynne 1996).

Despite the increasing acknowledgement of radioactive waste 
disposal as a socio-technical concern, the techno-scientific complexity of 
disposal projects has made the realization of public involvement chal
lenging. Literature on participatory nuclear waste governance reveals a 
persistent gap between policy commitments and their practical imple
mentation: Experts have maintained authority in problem framing 
(Bergmans et al. 2015; Cotton 2017; Lidskog and Sundqvist 2004); social 
issues have been subordinated to technical concerns (Barthe et al. 2020; 
Parotte and Delvenne 2015); citizens have been marginalized in scien
tific–technical domains (Bell 2022; Chilvers, 2007; Chilvers and Burgess 
2008); and public decision-making power has often been limited to 
planning, procedural, and justice issues (Cotton 2018). Research on the 
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politics of participation and expertise thus provides overwhelming evi
dence for the persistence of a “socio-technical divide” (Bergmans et al. 
2015). In this sense, a technocratic culture has endured and continues to 
shape science–society relations and expert–citizen encounters. Across 
diverse governance processes, this has manifested in the discursive 
“framing” (Chilvers and Burgess 2008: 1881) of a lay–expert divide in 
terms of a “deficit model,” in which only the latter are seen as holding 
the necessary expertise to evaluate and assess questions of risk and 
safety (see Chilvers, 2007; Krütli et al. 2010; Röhlig and Eckhardt 2017; 
Schneider 2019).

Complementing scholarship on the politics of participation and 
expertise, this paper scrutinizes how the lay Safety Panel in the region of 
Zurich North-East (ZNO) has navigated its involvement in the techno- 
scientific evaluation of safety within Switzerland’s nuclear waste 
governance process. The region gained prominence in 2011 when it was 
listed by the National Co-operative for the Disposal of Radioactive Waste 
(Nagra) as one of six sites to be further investigated for the siting of a 
deep geological repository. To enable local participation, a so-called 
Regional Conference was established within the framework of the Sec
toral Plan for Deep Geological Repositories (SFOE 2008), including 
representatives from 39 potentially affected municipalities. As an inte
gral part of this Conference, the lay Safety Panel was created and 
mandated to address safety issues on behalf of the affected public, to 
secure knowledge transfer from science to society, and to evaluate ex
perts’ safety assessments in terms of their comprehensibility.

Against this backdrop, this paper asks: How has the lay Safety Panel 
in Zurich North-East navigated the techno-scientific complexity of risk- 
and safety-related questions since its creation? How has it approached 
these questions practically and conceptually? And, most importantly, 
how has it discursively framed risk and safety in the course of the 
participatory process? To address especially the latter question, this 
paper draws on Hajer’s (1995) discourse-analytical approach. At the 
core of this approach is the analysis of the “argumentative struggle”, in 
which different actors seek to define what the (environmental) problem 
is, what counts as valid knowledge, and which institutionalized inter
action between actors appear reasonable or inevitable in addressing it. 
For the case study analyzed in this paper, this approach is significant in 
two respects. First, it draws attention to the ways in which issues of risk 
and safety are discoursively framed by different actors – and the lay 
panel in particular – over the course of the nuclear waste governance 
process. Safety is thus understood merely as a “multi-dimensional” (NEA 
2013: 39) concept to be assessed and evaluated by experts, but as a 
discursive object of interpretation, negotiation, and contestation. Sec
ond, it brings into focus the extent to which the framing of risk and 
safety issues legitimizes a specific safety governance arrangement and, 
with it, the roles assigned to experts and citizens, in an either more 
technocratic or democratic ways.

Analyzing the Safety Panel’s participatory engagment in the nuclear 
waste governance process along these lines privides important insights 
into the argumentative struggle through which the socio-technical 
divide between experts and citizens has been contested. Methodologi
cally, this paper draws on document analysis and ethnographic field
work between spring 2019 and spring 2023. The fieldwork consisted of 
participant observation of Safety Panel regular meetings and sporadic 
attendance at Regional Conference meetings – where I was welcome as a 
‘guest’. Detailed field notes and official minutes of these meetings serve 
as the data base for the analysis of the Panel’s activities during the third 
stage of the sitting process (based on 30 meetings held between 2018 
and 2022). In addition, insights from informal discussions, participant 
observation during excursions, and semi-structured interviews with a 
selected number of panel members complement the data basis. 
Furthermore, meeting minutes and policy papers of the Regional 

Conference in Zurich North-East are used to examine the engagement of 
safety issues during the second stage of the SGT (protocols from meet
ings held between 2011 and 2018 were available online). Transcripts of 
interviews with panel members and key stakeholders in the Sectoral 
Plan provide a complementary dataset to contextualize the analysis and 
findings.

On this basis, this paper contributes to a better understanding of the 
discursive politics through which the socio-technical divide between 
experts and citizens, and the safety governance regime more broadly, is 
meaningfully framed, consolidated and contested. It is structured as 
follows: In section two, I provide a recent history of nuclear waste 
governance in Switzerland to illustrate how it is structured around a 
techno-scientific notion of safety, and how it has consolidated a socio- 
technical divide despite the participatory turn. In section three, I focus 
on the Safety Panel in Zurich North-East to show how its lay panelists 
have approached radiological hazard, risk and safety, and have framed 
safety in socio-political terms. In section four, I focus on the Safety 
Panel’s engagement in the argumentative struggle about hazards, risk 
and safety of sites proposed for both a deep geological repository and a 
corresponding surface facility. This paper contributes to an inherently 
political understanding of safety and the ways in which safety discourses 
can either consolidate or contest nuclear waste governance 
arrangements.

2. The participatory turn in Switzerland

2.1. Safety criteria and governance

In techno-scientific terms, nuclear experts conceive of safety as a 
“non-event” (Hollnagel 2014) or a state in which protection against 
undesirable events and developments is guaranteed (see also NEA 
2013). And yet, it is common knowledge among nuclear experts that 
“such a state rarely exists in reality” (Schröder et al. 2016: 258) and that 
there is no such thing as “absolute safety” (Röhlig 2024: 230). Instead, 
safety requires a legal or regulatory definition of what “risks are 
acceptable” (Eckhardt 2021: 7) – a definition that may change over time. 
From a scientific-technical perspective, building a safety case is then a 
calculative, evaluative or argumentative exercise to ensure that the 
statutory reference points are met (Ialenti 2020; Röhlig 2024; see also 
NEA 2013). It turns safety into a “dynamic non-event” that can be 
established on technical-scientific grounds, but that can also evolve as 
an object of considerable controversy (Röhlig and Eckhardt 2017).

In Switzerland, safety is enshrined as a key principle in the Swiss 
Federal Nuclear Energy Act and Ordinance (SNEA 2003; SNEA 2004) 
and applies to all categories of radioactive waste. In line with interna
tional safety standards (see IAEA 2006), the Swiss Federal Nuclear 
Safety Inspectorate (ENSI) defined comprehensive safety criteria in 
2007, comprising thirteen criteria in four groups (HSK 2007: 18): the 
properties of the host rock, (2) its stability, (3) the reliability of the 
geological information, and (4) structural suitability (see also HSK 
1993). In accordance with the “polluter pays” principle (SNEA, 2003, 
Art. 31), Nagra is responsible – on behalf of the nuclear power plant 
operators – for demonstrating that the statutory safety criteria can be 
met at a given site. On this basis, Nagra must propose suitable geological 
siting regions and sites, and submit an application for a general license 
(SFOE 2008: 77). To this end, Nagra has carried out research and built a 
safety case to justify site selection and its disposal project. In turn, the 
regulatory authority to assesses and decide whether safety standards are 
met lies with ENSI. As part of its supervisory mandate, ENSI is also 
responsible for regularly updating safety requirements during the Sec
toral Plan process – consistent with a techno-scientific conception of 
safety as a “dynamic non-event”.
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In the search for the “safest” site for a deep geological repository in 
Switzerland, ENSI’s thirteen safety criteria have served as decisive 
reference points for siting, or the safety-oriented comparison of sites 
across the three stages of the Sectoral Plan process (SFOE 2008: 40): In 
the first stage (2008–2011), Nagra identified and evaluated various sites 
in terms of geology and safety on the basis of the defined criteria. The 
main objective of the second stage was then to define at least two 
geological siting regions with associated siting areas for the surface fa
cilities of a deep geological repository for high-level and low-level waste 
– or a combined repository to be operated by a shared surface infra
structure” (Nagra 2014a). To this end, Nagra used a quantitative pre
liminary safety analysis to compare the safety of various sites and 
proposed to focus its search on two regions – Zurich North-East and Jura 
East (Nagra 2014b). However, various stakeholders challenged Nagra’s 
proposal, with the result that ENSI ultimately forced Nagra to reconsider 
the Northern Lägern region and keep it in the loop. In the subsequent 
third stage (since 2018), the safety assessment was intensified at all 
three sites through in-depth geological investigations – with Nagra 
finally proposing Northern Lägern as its preferred site in September 
2022 (Nagra 2022). The demonstration of site suitability formed the 
basis for the general license application (SNEA 2003, Art. 13 § g) – 
including a techno-scientific justification for site selection and a detailed 
safety case – which Nagra submit for Nördlich Lägern in November 
2024.

2.2. Safety and participation

The Sectoral Plan places the emphasis on safety as the key principle 
for siting in Switzerland and assigns responsibility for its assessment to 
scientific and technical experts and institutions. In parallel, it provides a 
regulatory framework for the participatory involvement of potentially 
affected communities in a variety of ways. Its participatory design re
flects the government’s response to the previous failure of the site se
lection process in central Switzerland (Wellenberg), where local vetoes 
in 1995 and 2002 led to the rejection of Nagra’s plans for exploring sites 
for a small and medium-level waste repository (Krütli et al. 2010: 231- 
233). The failure of the Wellenberg repository project had far-reaching 
consequences for nuclear waste management policy and practice: On 
the one hand, the revised Swiss Federal Nuclear Energy Act (SNEA 2003) 
abolished the cantonal veto right that had secured local decision-making 
authority at the Wellenberg site. In turn, it shifted safety-related 
competence to the national level – with the possibility of an optional 
national referendum (Fischer 2019: 302; Kuppler 2012: 113). On the 
other hand, local participation was ensured through the institutionali
zation of a participatory mechanism to compensate for the local veto. 
Under the leadership of the Swiss Federal Office of Energy (SFOE), the 
Sectoral Plan was thus strategically designed to create local trust and 
social “acceptance” (SFOE 2006a: 109; 2008: 28) by involving the 
potentially affected siting communities and cantonal authorities.

With the Sectoral Plan, the SFOE drew on an established planning 
instrument for large-scale projects of national importance (Fischer 2019: 
303), which provided a broad frame for the institutionalization of 
regional participation along the three siting stages. In parallel with 
Nagra’s identification of six potential sites in the first stage (Nagra 
2011), the SFOE defined perimeters for organizing potential “affected 
communities” for regional participation, and defined the rules and 
structures for cooperation (SFOE 2008: 24; 2011: 93; 2015: 7). With the 
start of the second stage in 2011, the SFOE established Regional Con
ferences in the six potential siting regions. The Regional Conferences are 
designed to be representative bodies with around 100 members, 
including local stakeholder representatives, civil society representatives 
and representatives of the German municipalities in northern 

Switzerland that may be affected by potential Swiss repository sites. 
With the start of the third stage in 2018, three of these Regional Con
ferences were abandoned in line with Nagra’s reduction of the number 
of sites in its safety comparison (NTB 2015). Three regions remained in 
focus for the third stage, including the regions Northern Lägern, Jura 
East and Zurich North-East. Following Nagra’s recent announcement 
that Northern Lägern would be prioritized for the development of a 
general license (Emmenegger 2026), the Regional Conferences in the 
other two regions were terminated – including Zurich North-East, the 
region in the focus of this paper in sections three and four.

Throughout the process, the Sectoral Plan has provided a regulatory 
framework for nuclear waste management in Switzerland that integrates 
participatory elements into decision-making. It has done so through 
what Parotte et al. (2024: 350) have captured elsewhere as “sequential 
opening and closing”. In Switzerland, the debate has opened up in the 
course of the three stages of the Sectoral Plan, and partially closed with 
the end of each stage. To that end, participation through the Regional 
Conferences entailed different forms of engagement during each stage 
and culminated in hearings, called “consultations” in Switzerland at the 
end of each (Kuppler 2017: 179). Indeed, the Sectoral Plan process has 
not been without its controversies, for example raising the fundamental 
question of what participation actually means when affected citizens can 
talk but not decide (Fischer 2019). Nevertheless, it has still favored a 
“relatively conflict-free” process and negotiations between key stake
holders and potential host communities (Kuppler 2017: 178).

2.3. Safety versus participation

The Sectoral Plan has been hailed by key stakeholders as a pio
neering framework for participatory and deliberative governance. 
Indeed, it has successfully combined a safety-oriented site comparison 
by experts with public participation at potential sites. However, a socio- 
technical divide has structured expert-citizen encounters in Switzerland. 
Participation has been supported only insofar as it does not undermine 
or compromise techno-scientific safety (Kuppler et al. 2023: 191). Local 
participation has focused primarily on the design and siting of surface 
facilities and the socio-economic impacts of deep geological repositories 
(SFOE 2008: 34). In order to intensify the discussion of these issues, the 
Sectoral Plan had initially proposed the establishment of two lay panels 
– one to deal with socio-economic aspects and another to site a surface 
facilities. Both were set up at the inaugural meeting of the Regional 
Conferences in 2011 and subsequently worked in their respective areas. 
In the course of the second stage, participation in the Regional Confer
ences thus focused primarily on issues related to spatial assessment and 
planning at the surface – issues that henceforth dominated engagement 
at the regional conference meetings and in the respective panels. During 
the second and third stages, the Panel responsible for the siting of the 
surface facility, referred to in this article as the Surface Panel, played a 
key role in enabling negotiations on potential sites through genuine 
participation at the level of active involvement.

While genuine participation has been realized in areas related to 
spatial planning and land development, safety has not been prioritized 
as an area for participatory engagement in the Sectoral Plan. Rather, the 
Sectoral Plan considers opening up the technical-scientific assessment of 
safety to the public only through the Technical Safety Forum (TSF), 
which provides information on demand. The TFS was conceived as a 
platform for experts from various institutions to address technical and 
scientific questions relating to safety and geology from the general 
public, communes, siting regions, interest groups, cantons and com
munes in neighboring countries. As a platform for expert consultation, 
TFS members have the task of discussing and answering questions on 
technical safety aspects and publishing their answers on the Internet – a 
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total of 169 questions have been answered by the end of 2022. By 
institutional design, the TFS produces consensual knowledge that is 
verified and approved by the various experts involved – while it is 
usually made transparent which expert institutions formulated which 
part of an answer. It reflects the belief that knowledge controversies can 
or must first be resolved by experts before consensus knowledge can be 
made available as information to the public. As a result, it tends to reify 
the deficit model based on the assumption that lay people lack the sci
entific literacy to deal with issues of technology, risk and safety (Krütli 
et al. 2010: 867; see also Ialenti 2020). Furthermore, it provides an 
example for the socio-technical divide between experts and citizens that 
continues to order science-society relations in Switzerland, despite the 
participatory turn (see also Bergmans et al. 2015).

As evident, participation in the field of safety was initially conceived 
in a rather technocratic way in the Sectoral Plan – with ‘participation’ 
reduced largely to the reception of information. However, as the insti
tutionalization of regional participation progressed, calls for participa
tory involvement in the field of safety became more prominent. At an 
early stage, the SFOE responded to these demands by enabling the cre
ation of so-called Safety Panels within the Regional Conferences in 2011 
to enable lay consultation. After their creation, the Safety Panels have 
been mandated to look into safety issues and report back to the Regional 
Conferences as a basis for their comments during the staged site selec
tion process and especially at the end of the different stages. In their 
constitutive document, the mandate of the Safety Panel was defined as 
follows: “The siting region can gather the necessary expertise from the 
federal authorities and the waste producers and address safety-related 
questions to the [Technical] Safety Forum and delegate one represen
tative per siting region to the Safety Forum”.1 To this end, the Safety 
Panels were granted funding to “invite their own experts, organize in
formation evenings and discuss technical and scientific questions 
relating to safety and geology”.2

3. The ZNO safety panel

In Switzerland, “safety” is defined as a key principle guiding the 
siting of a nuclear waste repository (SFOE 2008). Since the beginning of 
the Sectoral Plan process in 2008, stakeholders involved—experts and 
citizens alike—have repeatedly emphasized safety as the top priority for 
the siting process (Kuppler 2017; Kuppler et al. 2023). While safety as a 
principle has thus remained largely uncontested, ambiguity persists 
regarding what safety actually means and how it can be achieved. 
Schneider (2019) has shown the coexistence of diverging conceptions of 
safety among stakeholders in Switzerland, revealing that they concern 
not only what safety is, but more fundamentally how and by whom it can 
be assessed, evaluated, and achieved. In this sense, respective concep
tions of safety influence – or even determines – the meaning of partici
pation, and importantly, the role citizens may play in the techno- 
scientific domain. Building on this line of inquiry, the remainder of 
this paper demonstrates how the Safety Panel in Zurich North-East has 
approached risk- and safety-related questions by navigating both the 
techno-scientific complexity of these issues and the socio-technical 
divide underlying the established safety governance arrangement. It 
shows that lay panelists have indeed managed to acquire competences 
necessary to engage with the techno-scientific safety domain. Further
more, it demonstrates that the Safety Panel has strategically reframed 
issues of risk and safety during the siting process in socio-technical 
terms, thereby raising questions about how safety should be assessed 
and what role lay citizens may play in that process.

3.1. Worst case scenarios

Zurich North-East gained significance in November 2011 when being 
listed as potential site for the disposal of radioactive waste.3 Within the 
Regional Conference, the Safety Panel was established to deal with 
safety issues on behalf of the Regional Conference. Formed at the 
founding Regional Conference meeting in September 2011 and staffed 
with fourteen members at the follow-up meeting in November 2011, the 
work of the lay panel proved particularly challenging. As its leader put 
it: “The panel is in a situation where it has an item to work on, namely 
safety, but no mandate like the other two existing panels. The partici
pation process has only just begun and there are no milestones for the 
Safety Panel”.4 As a result, the Safety Panel had to get “fit”, as the SFOE 
representative put it.5 As a first formal outcome of its engagement, the 
Safety Panel submitted a policy paper to the Regional Conference in 
February 2013 to stimulate a debate on the meaning of participation in 
the field of safety. In the paper, the Panel defined a set of normative 
principles – essentially emphasizing the need for an ethical, responsible, 
transparent, fair and reflexive process – for a participatory process in 
which it had begun to work and in which it aimed to contribute “to the 
enhanced safety of a potential repository”.6

In the early process, the Safety Panel had little expertise to engage 
with or challenge the techno-legal understanding of safety, the safety 
criteria or the design of the safety case. Instead, it was preoccupied with 
the meaning of participation in the safety domain and its own role at the 
science-society interface. Nevertheless, the Panel began to engage with 
safety and safety-related issues. An initial engagement with key docu
ments and experts culminated in the formulation of a set of questions, 
which were further developed through deliberation at the panel meet
ings. These questions were inspired by an examination of a number of 
hazards that had been missing from the expert debates, which the 
panelists then translated into a set of worst-case scenarios. These sce
narios testified the panelists’ initial preoccupation with the radiological 
hazard associated with deep geological disposal plans, both on the 
surface and subsurface. As the panel members later rationalized their 
early focus in a presentation to a Regional Conference meeting. The 
Safety Panel was concerned with the question: “How dangerous is nu
clear waste really?”.7 To answer this question, a technical understanding 
of risk as an equation (risk = damage x probability) served as a first but 
unsatisfactory starting point, since the probability of an event is difficult 
to assess and the potential damage is severe.

Instead, panelists found the metaphor of a caged tiger to be more 

1 Regional Conference Zurich North-East. 2011. ‘Fachgruppe Sicherheit’. 
September 10, 2011.

2 Regional Conference Zurich North-East. 2011. ‘Fachgruppe Sicherheit’. 
September 10, 2011.

3 Among the regions considered, Zurich North-East stands out due to its 
specific waste management history, also prior to the Sectoral Plan: Already in 
2002, the region known locally as the Zürcher Weinland served as a reference 
site for Nagra’s demonstration of feasibility, which provided theoretical proof 
of the feasibility of deep geological disposal in Opalinus clay formations – 
currently the most favorable host rock for deep geological disposal in 
Switzerland across the three sites (Emmenegger 2025). The test drillings that 
began in the region in 1998 thus advanced the Swiss nuclear waste disposal 
program but also triggered a wave of political mobilization around anti-nuclear 
positions and local resistance to disposal plans at the site (Adler 2023; 
Emmenegger 2023; Emmenegger & Luisetti 2026). For the establishment of the 
Regional Conference in 2011, this meant that members of critical groups were 
integrated from the outset and have worked together through what proponents 
call “constructive criticism” (Adler 2023) – an approach that maintains an anti- 
nuclear stance while accepting that the nuclear waste problem needs to be 
solved.

4 Regional Conference Zurich North-East. 2012. ‘Protokoll 3. Vollversamm
lung, Etappe 1′. May 1, 2012.

5 Regional Conference Zurich North-East. 2013. ‘Protokoll 6. Vollversamm
lung, Etappe 1′. March 26, 2013.

6 Regional Conference Zurich North-East. 2013. ‘Grundsatzpapier der Fach
gruppe Sicherheit, Zürich Nordost’. January 9, 2013.

7 Regional Conference Zurich North-East. 2019. ‘Protokoll 4. Vollversamm
lung, Etappe 3′. August 29, 2019.
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convincing in illustrating and capturing the real nuclear hazard: A tiger 
without a cage signifying a “great, real, immediate danger” and a tiger in 
a cage signifying a “low probability of harm” (RC ZNO 2018: 3).8 It was 
then up to the Panel to assess the risk posed by a caged tiger, the danger 
posed by the claws and the protection provided by the bars of a certain 
thickness. In layman’s terms, the metaphor of containment was a 
powerful one to simplify the multi-barrier system designed for deep 
geological disposal underground, as well as a nuclear packaging plant on 
the surface. And yet the essential focus of the Panel was not the cage, but 
the tiger inside: In its worst-case scenarios, it focused on the hazard of 
nuclear waste manifesting itself in the form of a completely unprotected 
or uncontained fuel assembly, without the fuel elements, without the 
cladding tubes enclosing the fuel rods, without the repository, and 
without the multiple layers of geological protection. While the panelists 
were well aware that such scenarios were unrealistic, they were argu
ably in line with the ‘safety first’ principle. As one panelist put it: “All 
other criteria must be subordinated to safety and risk minimization”.9

3.2. Process safety

In parallel with its work on hazard, risk and safety issues, the Panel 
began to look at empirical cases to deepen its understanding of safety 
and risk management in practice. In the spring of 2014, panelists visited 
the landfill in Kölliken, where hazardous waste had been disposed of 
from 1978 to 1985 and where remediation work was underway due to 
the failure of the project (see also Seidl et al. 2017). The hazardous waste 
landfill was of interest as a case where a worst-case scenario had become 
reality, or as a failed case of risk management comparable to the nuclear 
waste disposal project. During the visit, panel members met with some 
of those responsible for the landfill, as well as with critical voices from 
the scientific community and the local public. The panelists learned that 
the authorities had ignored critical objections from local citizens during 
the planning phase and had allowed the landfill to open on the basis of 
feasibility studies by experts. Even after the landfill started operating, 
the authorities and the operator continued to downplay public objec
tions, despite increasingly obvious signs of failure. In 1985, however, 
the landfill was shut down after the signs could no longer be ignored. An 
independent expert group finally provided evidence that the landfill 
posed serious risks to humans and the environment.

The visit to Kolliken provided important input for the preparation of 
the Safety Panel’s first comprehensive safety report entitled “Process 
Safety in the Sectoral Plan for Deep Geological Repository” (RC ZNO 
2015a). In the report, the Panel recalled the visit and problematized the 
approach to risk management. It found that the main reasons for the 
failure were not primarily technical, but rather institutional, since “the 
operators were operating under their own supervision” (RC ZNO 2015a: 
7). The visit was decisive, as the panel chairman later put it: “The 
Kölliken case raises questions about process safety”.10 It prompted 
panelists to draw a number of conclusions about what went wrong and 
to reflect on lessons learned. As the report makes clear, the Kölliken case 
is not representative of a nuclear waste repository, but illustrates what 
happens in the “worst case” and allows lessons to be learned (RC ZNO 
2015a: 6).

Following the visit to Kölliken, the Panel invited several speakers to 
reflect on process requirements and quality. This exercise culminated in 
the identification of four key criteria by which the Safety Panel ratio
nalized its experience in Kölliken: (1) checks and balances; (2) trans
parency; (3) long-term planning; (4) handling of scientific evidence (RC 

ZNO 2015a: 12). As the report makes clear, these criteria were essen
tially inspired by the exchange with a scholar of nuclear waste gover
nance – Sophie Kuppler, who at the time was developing her Ph.D. thesis 
on participatory and deliberative governance and has since become an 
established expert in the field (see Kuppler 2017). In parallel, the 
formulation of the criteria also reflected the Panel’s analytical engage
ment with issues of procedural justice and “quality of the process”, as 
was already evident in its first policy report.11 The Safety Panel finally 
approved its safety report in November 2015 and presented it at the 
following Regional Conference meeting. Indeed, the notion of process 
safety was contested also within the Safety Panel and among its panel
ists.12 However, it reflects a majority opinion that was deliberated and 
endorsed by the panelists in the respective report published in 2015.

In any case, the understanding of process safety has continued to 
evolve as the Panel has continued to meet and discuss, explore further 
comparative cases and engage with experts in relevant fields and de
bates – again in the third stage. As the report explicitly emphasizes, 
process safety does not replace the classical technical-scientific criteria 
for safety – but it does condition them (see RC ZNO 2015a: 3). It focuses 
on the following question: “How should a process be set up and run in 
such a way that safety is always promoted and never hindered – even if 
this is unpleasant and unfavorable for various actors?” (see RC ZNO 
2015a: 3). In other words, the question was not whether the safety 
criteria are met, but how the worst case can be avoided and, impor
tantly, what processual criteria would have to be in place to stop the 
siting process if the risks became unacceptable. In contrast to a techno- 
scientific understanding of safety, the Safety Panel built on a socio- 
technical understanding of safety, where safety is not only a scientific- 
technical but also a socio-political achievement.

As the following sections will show, such a socio-technical under
standing of safety was crucial for the Safety Panel’s participatory 
involvement in the argumentative struggle over the ‘safe’ disposal of 
nuclear waste in the region. It enabled the Panel to problematize the 
institutional power relations within which safety was evaluated and 
assessed, as well as the socio-technical divide that structured safety 
governance under the Sectoral Plan. In this vein, the Safety Report 
proved formative for the Safety Panel: it fostered the Safety Panel’s 
critical engagement with the governance arrangement through which 
safety is produced and inspired call for transparency, accountability, and 
checks and balances. Furthermore, it prompted a reinterpretation of the 
Panel’s role – from one focused on securing knowledge transfer from 
experts to citizens to one oriented towards securing democratic over
sight in a techno-scientifically complex domain.

4. Safety deliberations

This section explains how the Safety Panel in the Zurich North-East 
region approached safety issues during the site selection process. As 
part of the Sectoral Plan process, the Safety Panel was tasked with 
reviewing and assessing safety issues on behalf of the Regional Confer
ence so that it could comment on the step-by-step site selection process. 
After its creation in 2011, this took the form of comments on Nagra’s 
safety-related site comparison in the second stage and on the pre
liminary selection of Northern Lägern as the site for a deep geological 
repository in the third stage – on which the Regional Conference was 
able to comment. In parallel, it materialized in negotiations on Nagra’s 

8 Regional Conference Zurich North-East. 2019. ‘Präsentation der Fach
gruppe Sicherheit in der 4. Vollversammlung, Etappe 3′. August 29, 2019.

9 Regional Conference Zurich North-East. 2019. ‘Präsentation der Fach
gruppe Sicherheit in der 4. Vollversammlung, Etappe 3′. August 29, 2019.
10 Regional Conference Zurich North-East. 2014. ‘Protokoll 12. Vollver

sammlung, Etappe 1′. November 15, 2014.

11 Already in 2013, the Panel had called for the recognition of “minority 
positions” and emphasized the importance of participation in the field of safety 
(see Regional Conference Zurich North-East. 2013. ‘Grundsatzpapier der 
Fachgruppe Sicherheit, Zürich Nordost’. January 9, 2013).
12 The report reflected the prominent representation of anti-nuclear voices in 

the Safety Panel in Zurich North-East, who have long questioned the lack of 
“quality control” and called for the integration of “critical expertise” (SFOE 
2006b: 31).
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proposal for potential sites for a corresponding surface facility in Zurich 
North-East – which the Regional Conference could discuss, evaluate and 
supplement (Nagra 2014c: 1). As this section shows, worst-case sce
narios and a socio-technical concept of safety served as valuable heu
ristics for the Safety Panel in its evaluation task. Articulated strategically 
in an argumentative struggle, the notion of process safety not only 
challenged purely technical-scientific understandings of safety, but also 
served as a discursive device to contest the very governance arrange
ment in which safety-related expertise was authorized and the socio- 
technical divide between experts and citizens that conditioned the 
work of the Safety Panel.

4.1. Surface siting

Within the Regional Conference, the Safety Panel gained importance 
as it had to evaluate potential surface facilities from a ‘safety’ perspec
tive. To this end, the Safety Panel introduced a worst-case scenario, in 
line with its concern about the actual radiological hazard from nuclear 
waste now imagined to exist on the surface. For example, in a question 
submitted to the TFS by the Regional Conference, the Safety Panel asked 
experts to clarify the radiological risk by imagining that a “surface fa
cility is suddenly completely without shielding and protection … no 
walls, no transport and storage containers, just the unprotected fuel 
elements without cladding tubes” (TFS 2014). This approach, however, 
had explosive potential when it was raised at Regional Conference 
meeting: They “conjure up hell”, as one Regional Conference member 
put it, imagining events that did not happen, “even in the case of 
Fukushima”.13 As a moderator at the 2014 meeting made clear: “These 
scenarios [indeed] sometimes go beyond the limits of the imaginable, 
but they improve the understanding of the hazardous material”.14

Such a scenario thus served as a basis for the Safety Panel to inter
vene in the debates and to consider safety at the four potential sites for a 
surface facility in Zurich North-East region in 2011 (Nagra 2011: 1). In 
particular, the potential location of a surface facility in areas with 
strategic groundwater was critical from a safety perspective. Com
menting on an interim report of the Surface Panel at the 2014 Regional 
Conference meeting, the head of the Safety Panel thus highlighted that a 
majority of his panelists prioritized the protection of strategic drinking 
water aquifers. He justified this prioritization with reference to the 
“precautionary principle”, arguing that caution was advisable and 
exclusion of the site in question was a must – especially in view of the 
uncertain knowledge base on the aquifer at the site.15

The Safety Panel’s subsequent call for the exclusion of the site in 
question was in line with the ‘safety first’ principle, but appeared to be in 
fundamental conflict with the Surface Panel’s approach to site selection 
as the process progressed. In fact, the latter also included potential 
groundwater aquifers among its “exclusion criteria” in the second stage, 
which decisively led it to conclude that none of the sites proposed by 
Nagra would be suitable for a facility in the Zurich North-East region 
(RC ZNO 2014: 1). Nevertheless, it left room for discussion about the 
“least unsuitable” surface sites in case the region was ultimately selected 
on geological grounds (RC ZNO 2014: 38) – including sites where land 
use priorities would not be compromised, where groundwater would not 
be affected, or where knowledge of the actual location of the ground
water was still unclear. Negotiations on the siting of potential surface 
facilities in the region were therefore able to continue in the third stage 
around two potential sites – one originally proposed by Nagra and 
another now added to the list by the Safety Panel. They remained in the 

loop due to a re-evaluation of the groundwater conditions at these sites 
(see also Nagra 2019a; 2019b). For their evaluation, the Surface Panel 
subsequently used a spatial planning tool that allowed it to weigh and 
balance the various land use interests for different realizations of a po
tential surface facility – with and without a repackaging facility – at the 
respective sites. However, such an approach forced it to remove exclu
sion criteria from the evaluation catalogue. Instead, it ultimately sub
sumed safety concerns in line with the planning logic into one of the four 
dimensions considered, with a weighting of 22% for “technology/lo
gistics/safety”.16

Spatial planning by balancing interests stood in striking contrast to 
the ‘safety first’ principle when it was brought to the surface, and in 
particular to the Safety Panel’s call for decisive exclusion criteria. For 
the Safety Panel, the assessment of safety again involved a consideration 
of what could potentially go wrong during the transport of radioactive 
material or its repackaging in an appropriate facility. Taking safety 
seriously would then mean giving it a 100% weighting, with safety 
overriding all other evaluation criteria and weighted interests as an ef
fect. The evaluation of safety aspects of surface facilities thus triggered a 
more fundamental controversy about the importance of safety and the 
role of the Safety Panel in the course of the third stage. Worst-case 
scenarios remained critical for the Safety Panel and inspired its call 
for ultimate criteria for the exclusion of sites where the actual hazard to 
the drinking water resource is evident or an unacceptable risk. Never
theless, the Regional Conference closed the debate by approving the 
Surface Panel’s planning tool – at least for the time being. The contro
versy subsequently had a significant impact on how the Safety Panel 
evaluated the Surface Panel’s work. In its evaluation report, the Safety 
Panel assessed not only the actual risks and hazards associated with a 
potential surface facility, but also the decision-making process itself – in 
terms of process safety. In particular, it challenged the Surface Panel’s 
decision to deviate from its initial recognition of exclusion criteria in the 
second stage and problematized the radical change of direction as 
incoherent.

The debate on potential sites for a surface facility reached a turning 
point in 2020, when the Regional Conference proposed “to reopen the 
box” and, if necessary, evaluate new surface facility sites (Nagra 2021: 
2). This proposal was made possible by the progress of Nagra’s hydro
logical research, which provided increasing certainty about the location 
and dynamics of groundwater in the region. As a result, an additional 
site was considered for future consideration in an exchange between 
Nagra and the Surface Panel. For the Surface Panel, the reconsideration 
of these new sites was now again based on the “exclusion criteria” 
established in the second stage, which it adapted – now prioritizing the 
strategic interest of drinking water supply and reducing the (safety) 
distance to certain land use zones (Nagra 2021: 6). Finally, it allowed a 
degree of consensus for one of the sites – on condition that the repack
aging facility is outsourced. In its statement on the report of the Surface 
Panel, the Safety Panel also emphasized the importance of focusing on 
the hazard. In this sense, it strongly supported the Surface Panel’s site 
selection beyond the existing aquifer as an ultimate contribution to 
safety. On the other hand, it remained critical of the Surface Panel’s 
decision to reduce the distance from inhabited areas on the basis of the 
increased radiological risk this entails. Consideration of the actual 
hazard, or radiological safety, also led the Safety Panel to propose 
splitting the repackaging facility and moving it out of the region – a 
proposal shared by different stakeholder and finally adopted by Nagra in 
its proposal.

As this case illustrates, the controversy over the siting of a surface 
facility in the Zurich North-East region was crucially fueled by the 
consideration of radiological risks and hazards, particularly if such a 
facility were to be located over a strategic groundwater aquifer. 

13 Regional Conference Zurich North-East. 2014. ‘Protokoll 12. Vollver
sammlung, Etappe 1′. November 15, 2014.
14 Regional Conference Zurich North-East. 2014. ‘Protokoll 12. Vollver

sammlung, Etappe 1′. November 15, 2014.
15 Regional Conference Zurich North-East. 2014. ‘Protokoll 9. Vollversamm

lung, Etappe 1′. December 4, 2013.

16 Regional Conference Zurich North-East. 2019. ‘Präsentation der Fach
gruppe Sicherheit in der 4. Vollversammlung, Etappe 3′. August 29, 2019.
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However, in line with its focus on process safety, the Safety Panel also 
considered the actual process by which safety concerns could be raised 
and considered during the process. At an early stage in the evaluation 
process, it did so in particular by problematizing the way in which the 
federal and cantonal authorities had intervened in the debate on the 
strategic drinking water aquifer, and in particular the top-down inter
vention by the former that closed the debate.17 Similarly, the Safety 
Panel later questioned Nagra’s closure of the debate, as the latter had 
excluded some of the sites after the ‘reopening the box’, based on a re- 
evaluation of the geological conditions for a repository in the region 
and their geographical implications for its connection to a surface access 
facility – accessible either by ramp or shaft. Although this appeared to be 
justified as Nagra’s underground investigations had progressed in par
allel, the Safety Panel considered it inadmissible to change the terms of 
the evaluation in the middle of the process without a transparent and 
comprehensive scientific justification. As these two issues illustrate, the 
consideration of process safety entailed questioning the way in which 
expertise was generated and authorized in the course of the process 
within the institutional power relations, and the subsequent closure of 
the debate in the Regional Conference.

4.2. Subsurface siting

For the Safety Panel in the Zurich North-East region, participation 
intensified from 2014 onwards, after Nagra had communicated its pre
liminary safety analysis of various sites and its proposal for the site se
lection to be carried out in the third stage – a proposal on which the 
Regional Conference now had to comment as part of the consultation 
process. In particular, Nagra proposed to prioritize the search in the 
Zurich North-East and Jura East regions, while keeping Northern Lägern 
in reserve due to technical and structural disadvantages. In the region, 
Nagra’s proposal was sensitive as it seemed to confirm certain path 
dependencies in the site selection process and fueled speculation about 
Nagra’s preoccupation with Zurich North-East as its preferred site. 
However, in its assessment of Nagra’s safety analysis, the Safety Panel 
did not address these political controversies. Rather, it structured its 
final assessment report according to the thirteen statutory safety criteria, 
examining each criterion in turn (RC ZNO 2015b). The report provides 
evidence of the ability and capacity of laypersons to engage and immerse 
themselves in the techno-scientific domain. It led the Panel to evaluate 
and question the plausibility of various techno-scientific variables and 
the way in which uncertainty was rationalized by experts in their safety 
analysis.

In its report, the Safety Panel also included worst-case scenarios in 
the long-term radiation modelling in order to stimulate the debate on 
safety (RC ZNO 2015b). From a scientific-technical point of view, a 
decisive criterion for the consideration of safety is that the calculated 
radioactive release dose remains below the legal threshold in one 
million years after disposal. As a critical quantitative criterion, safety is 
the result of modelling the interaction of the multiple barriers incor
porated in the repository design. While modelling approaches could be 
challenged on the basis of their assumptions or parameters – in the sense 
of “Garbage in – Garbage out” (Adamski 2014: 79, emphasis in original) – 
the lay panel had little expertise to do so at the time. Moreover, there 
was little reason to do so, since the dose calculation remained well below 
the actual threshold at all sites, did not differentiate between sites, and 
thus had no impact on Nagra’s siting proposal. In its responding report, 
the Safety Panel therefore accepted the approach, but further suggested 
considering “worst-case scenarios with combinations of several unfa
vorable assumptions (e.g. higher erosion rates, waterway mobility, 
greater depth)” (RC ZNO 2015b: 10). In fact, the Safety Panel’s partial 
intervention did not represent a contradiction to the safety case as a 

whole, in which worst-case scenarios would be integrated to assess 
safety in the long term. On the contrary, it testified to the initial im
mersion of the panelists in the internal logic of the safety case – an 
immersion that later culminated in the submission of a corresponding 
question to the TFS, in which the Safety Panel asked experts to unpack 
the modelling assumptions and their impact on knowledge production 
and safety assessment (see TFS 2022).

However, the Safety Panel’s assessment was not purely techno- 
scientific, but also socio-political. In this sense, it questioned the 
techno-scientific language and structure of the scientific report, which 
made it particularly difficult for lay people to understand the “gigantic 
tsunami of documents” (Flüeler cit. in RC ZNO 2015b: 8). The Safety 
Panel based its conclusions on a series of questions designed to assess the 
comprehensibility of Nagra’s report. It reflected its deliberate attempt to 
demand transparency and to hold Nagra accountable to the public, 
which is entitled to be informed about the technical and scientific 
expertise on which decision-making is based. In this vein, it emphasized 
that “lay people are also entitled to judge whether there is sufficient 
scientific knowledge to make a particular decision” – and are particu
larly entitled to do so in a “democratic state” (RC ZNO 2015b: 4). As 
underlined in the report, comprehensibility is paramount and a key 
condition for genuine participation, both with regard to safety-related 
decision-making and the scientific knowledge base on which decisions 
are made.

At the same time, the Safety Panel’s deliberations on process safety 
and the parallel preparation of the corresponding report had an impact 
on the evaluation of Nagra’s proposal in the second stage. In its 
assessment, for example, the Safety Panel emphasized that not only the 
“classical safety criteria (relating to geology, etc.)”, but also “safety- 
oriented and safety-guaranteeing process safety” had to be taken seri
ously (RC ZNO 2016: 31). The corresponding call for the consideration 
of checks and balances and the recognition of minority opinions marked 
a twofold intervention in safety governance and underpinned the Safety 
Panel’s call for the “adjustment or optimization” of the Sectoral Plan in 
the sense of an “adaptive process” (RC ZNO 2016: 33; see also RC ZNO 
2015a: 11). On the one hand, it entailed challenging the socio-technical 
divide between experts and citizens and the institutional framework in 
which the participation of the Safety Panel was embedded and designed 
to function. On the other hand, it problematized institutional path de
pendencies and inspired a call for institutional independence in order to 
keep the space open for controversy, deliberation and debate. Indeed, 
the parallel publication of the Panel’s Process Safety Report in 
November 2015 essentially fueled its engagement with governance is
sues also in the following (RC ZNO 2015a: 11).

In the course of the third stage, the Safety Panel’s immersion into 
safety issues continued, including an engagement with geotechnical 
details of the ongoing geoscientific investigation (deep drilling and rock 
laboratory), techno-scientific aspects of the safety case (uncertainty and 
regulatory frameworks), and radiological risks and hazards. The Safety 
Panel members discussed technical and scientific issues in their meet
ings with experts. At the same time, they regularly opened up technical- 
scientific debates, focusing on legal, institutional and scientific path 
dependencies and unequal power relations in which expertise was 
developed and knowledge was authorized. However, the work of the 
Safety Panel came to an abrupt end when Nagra announced that it would 
focus on the Northern Lägern and not Zurich North-East as the most 
suitable site for nuclear waste disposal due to its favorable geology. The 
decision was generally well received by the Regional Conference: Nag
ra’s proposal to focus on Northern Lägern, the site it had proposed to 
exclude from the list in the second stage, was seen as a key sign of the 
quality of the Sectoral Plan process (RC ZNO 2022: 2). The Safety Panel, 
in contrast, took a more ambivalent view of the comprehensibility of 
Nagra’s decision. In particular, it objected that it was unable to assess 
whether the decision was comprehensive, as Nagra had not made the 
technical and scientific arguments and documentation behind the site 
selection available, and as Nagra’s justification of the decision to the 

17 See e.g. draft meeting input “Vorschlag einer Stellungnahme der FG SI zur 
Analyse der Oberflächeninfrastrukturvorschläge ZNO’. November 25, 2019.
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wider public did not meet the panelists’ expectations.
The Safety Panel’s final report on Nagra’s site selection was delib

erately kept short, not least because the Regional Conference in Zurich 
North-East was about to be dissolved – and the Safety Panel’s with it. In 
the report, it again emphasized the importance of a “critical review of 
the quality of the process” (RC ZNO 2022: 5) and evaluated the exchange 
of information with those involved in the Sectoral Plan, including Nagra, 
ENSI and the SFOE. At the same time, it emphasized the importance of 
the exchange between experts and citizens “on an equal footing” and the 
“quality of cooperation”, which allows “secondary opinions” to be taken 
into account beyond the official scope of the process (RC ZNO 2022: 6). 
In order to stimulate safety thinking in this direction, the Safety Panel 
also included a link to the OnePager with the final report, which sum
marizes the questions and concerns that it listed relevant for the experts 
to be taken seriously in their safety assessment – “irrespective of the site 
selection” (RC ZNO 2022: 6).

5. Conclusion

This paper has examined the Safety Panel’s participatory engage
ment with risk- and safety-related questions in the course of the nuclear 
waste governance process in Zurich North-East since its creation in 
2011. It has shown that lay panelists had to navigate considerable 
techno-scientific complexity and did through increasing immersion in 
the technical-scientific field of safety in order to evaluate expert’s work 
expertise in terms of comprehensibility on behalf of the Regional Con
ference. The analysis has demonstrated that lay panelists did indeed 
acquire the competence and expertise to carry out this task, crucially 
through field trips and regular engagement with experts in various 
formats. Moving beyondwithin the techno-scientific domain, however, 
the Safety Panel also approached and strategically reframed safety in 
socio-technical terms. In the course of the participatory governance 
process, it did so in two main ways.

First, it shifted attention away from safety as an abstract techno- 
scientific principle and towards how radiological risks and hazards 
might manifest in worst-case scenarios and actual events. In contrast to a 
techno-scientific understanding of safety as a non-event, it thus pro
moted an examination of the actual, albeit often unrealistic, event and 
the question of what might happen if something went wrong in the worst 
case. This perspective informed the Safety Panel’s approach to risk and 
safety at potential sites for a deep geological repository and associated 
surface access facilities. It provides evidence for a rather profound 
epistemological divergence between experts and panelists on how to 
categorically capture, assess and evaluate potential impacts of nuclear 
waste disposal in the long term: While the techno-scientific approach to 
safety is based on the assumption that safety can be assessed and eval
uated (see Schröder et al. 2016), a focus on hazard exhibits a rather 
profound skepticism of human attempts to rationalize uncertainty 
through safety criteria and a safety case. Such skepticism is particularly 
strong in the face of the inevitable epistemological uncertainties asso
ciated with deep geological disposal projects. While scientific expertise 
has been conditioned by the statutory codification of acceptable risk in 
the form of techno-scientific safety criteria, the Safety Panel’s focus on 
hazard tended to open up a debate beyond the techno-scientific domain 
about what constitutes acceptable risk and what it would imply in terms 
of precaution for technological decision making.

Second, the Safety Panel opened up political space for considering 
safety within the institutional arrangement in which it is defined, 
assessed and evaluated – what it described with the notion of ‘process 
safety’. Central to this reframing was the Safety Panel’s call to account 
for the socio-political context in which safety is evaluated and assessed. 
For the Panel, such an understanding of safety was instrumental in 
addressing and problematizing the institutional power relations and 
path dependencies of the techno-scientific exercise. Reframing safety in 
this way as a socio-technical process did not only challenge the techno- 
scientific meaning of safety, but fundamentally questioned how and by 

whom safety should be assessed. Articulated strategically in the argu
mentative struggle over safety during the siting process, a socio- 
technical notion of safety provided a discursive device through which 
the Panel could negotiate the science-society relationship and challenge 
the socio-technical divide structuring that relationship. It enabled the 
Safety Panel to critically engaging with the governance arrangement in 
which safety is produced and served as a normative basis for its call for 
transparency, accountability and control mechanisms. In turn, it 
allowed the Panel to challenge its own institutional design as a platform 
for knowledge transfer from science to society and to emphasize its 
critical role as a citizens’ forum securing democratic oversight.

Overall, this paper contributes to an inherently political under
standing of safety and the ways in which safety discourses can either 
consolidate or contest safety governance arrangements. It shows that 
safety is not only a complex techno-scientific concept, but an inherently 
“ambiguous” (Eckhardt 2021: 79) one. It is ambiguous because techno- 
scientific and socio-technical conceptions can contrast with one another, 
and because these diverging conceptions of safety may clash in experts- 
citizen encounters. Furthermore, this paper supports Schneider’s (2019)
finding that divergent conceptions of safety have profound implications 
for nuclear waste governance. It demonstrates how the Safety Panel has 
articulated safety in ways that inspire reflection on the specific config
uration of science, society, and politics that underpins democratic 
decision-making. In the final meeting of the Regional Conference in 
Zurich North-East, the cantonal expert Thomas Flüeler highlighted that 
the Safety Panel’s notion of “process safety” represents one of the key 
contributions of the Sectoral Plan process to nuclear waste governance 
in Switzerland and beyond.18 His conclusion was based on his profes
sional and scientific work at the socio-technical interface and his vision 
of a “social robustness” (Flüeler 2002; 2024) in the decision-making 
process – achieved “when most arguments, facts, social coalitions, in
terests and values lead to a consistent option” (Rip 1986 cit. in Flüeler 
2024: 9, own translation). Yet in Switzerland, debates about safety have 
largely remained a domain not of contestation, but of consolidation of the 
socio-technical divide between experts and citizens – partly because 
epistemological, institutional and ideological trust in science remains 
widespread within the Regional Conferences and among the broader 
public.
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