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Introduction 

InSOTEC is a three-year collaborative social sciences research project funded under 
the European Atomic Energy Community’s 7th Framework Programme FP7/2007-2011, 
under grant agreement n°2699009.1 The project aims to generate a better understanding 
of the complex interplay between the technical and the social in radioactive waste 
management (RWM) and, in particular, in the context of the design and implementation 
of geological disposal. 

In doing so, InSOTEC wants to move beyond the social and technical division by 
treating RWM and geological disposal as “socio-technical” challenges and in following  
the relationship and describing the context, one can identify the dependency as a 
socio-technical combination. 

InSOTEC focuses on situations and issues where the relationship between the 
technical and social components of geological disposal are still unstable, ambiguous or 
controversial, and where negotiations are taking place in terms of problem definitions 
and preferred solutions. Some concrete examples of socio-technical challenges are the 
question of siting and of introducing the notion of reversibility and retrievability or 
long-term repository monitoring into the concept of geological disposal. These examples 
show that the concept of geological disposal develops over time, not only because of 
evolutions in scientific knowledge, but also as a consequence of debates on how to 
implement this technology in the light of societal requirements. 

During the first year of the project, various research activities in the national context of 
InSOTEC partner countries as well as on the European and international levels contributed 
to the identification of the main socio-technical challenges in geological disposal. 

On this basis four topics were selected for in-depth analysis: 

· reversibility and retrievability; 

· demonstrating safety; 

· siting; 

· technology transfer; 

                                                           
1. InSOTEC partners are: the University of Antwerp (Belgium), the University of East Anglia (UK), 

Öko-Institut e.V. (Germany), Göteborg University (Sweden), CNRS – Ecole des Mines de Paris 
(France), MTA TK (Hungary), GMF (Spain), the University of Tampere (Finland), the University of 
Jyvaskylan (Finland), the University of Ljubljana (Slovenia), Charles University (Czech Republic), 
Merience Strategic Thinking (Spain), the University of Oslo (Norway). The project started in 
March 2011 and terminates February 2014. For more information see www.insotec.eu. 
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The aim of these analyses is to come to a better understanding of the relationships 
between social and technical challenges in geological disposal. It is being investigated 
how these relationships are becoming visible in various “social-technical combinations”, 
depending for example on the actors involved and the issue at stake, see also Bergmans, 
et al. (2012). 

For the time being the research work on these topics is still ongoing. Case study reports 
and topical syntheses are to be finalised. An overall “concluding report” (see Figure 1) of 
the main findings is planned to be published at the end of this year. 

This paper, therefore, presents work in progress and the findings on “demonstrating 
safety” as a socio-technical combinations are preliminary. 

The InSOTEC approach for in-depth analysis of “demonstrating safety” 

The structure of the research approach is visualised in Figure 1. 

Figure 1: Structure of InSOTEC research activities on demonstrating safety 

 

The case studies are performed by InSOTEC partners or small teams of partners from 
different countries. They cover a broad spectrum of safety-relevant issues, national 
experience and backgrounds. 

The synthesising topical report is developed by Oeko-Institut with the support of the 
authors of the case studies. The synthesising approach and current findings of this work 
in progress are the focus of the following sections. 

Synthesising the findings on “demonstrating safety” as a socio-technical combination 
is based on a combination of methodological steps. At the beginning an overall framework 
for the development of case studies was defined by a set of questions which have been 
developed on the methodological basis of science and technology studies (STS) (Bijker 
and Law, 1994): 

· Which (technical) innovations or (institutional) changes (“socio-technical 
modifications”) have you discovered/identified within your case? What was the 
starting point of the process (initial programme) and which key issues have 
changed by what kind of discourse? 

· Which tools (or concepts) have facilitated the socio-technical modifications? 
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· How would you describe the robustness of the technical or institutional changes/ 
solutions? Which are remaining problems, contradictions and ambiguities? 

· How did actors and actors-networks contribute to the socio-technical modifications? 
How is the role of actors and actors-networks influenced by these modifications? 

These questions reflect that modifications in either the “social” (e.g. political 
preferences, public concerns, social values, national traditions, assumptions about future 
generations, decision-making processes) or the “technical” [e.g. the kind of waste stored, 
the disposal concept with regard to geological characteristics of the site or the properties 
of containers, (tools for) measurements] are one important indicator of socio-technical 
combinations. Furthermore we learn and hopefully better understand the technical 
change – as our starting point – by analysing the way a technical “programme” is 
confronted with social “anti-programmes” and the flexibility to integrate new challenges 
as discussed in Latour (1991). 

These findings will underpin the assumption that a technical solution is always a 
response to a political situation, and as such forms a socio-technical combination that 
also avoids critical “hot situations” and an “overflow” of controversies as described by 
Callon and Law (1989). Another analytical concept deals with the effects of failed 
integration and the missing adaptation to new political concerns. This implies that the 
solution can become obsolete and leads to overflow and dissatisfied groups, who do not 
accept (anymore) the delegation of the issue to a given technical solution (Barthe, 2009). 
As a consequence, the possibility of a political reformulation is also given, questioning an 
earlier decided delegation to technical solutions (Kall and Sundquist, 2013). 

The set of questions has in the following been further refined to reflect the specific 
needs of the demonstrating safety topic. 

In order to further examine the broad spectrum of issues that is touched on in the 
context of demonstrating safety, the three “dimensions” which are covered by the 
guiding questions have been explicated by using examples from the case studies and 
from experience: 

· Substantive dimension: 

– concepts and technologies which are planned to be used to isolate nuclear waste; 

– technologies and programmes which are planned to be used to check safety/  
to check if the repository behaves as expected; 

– organisational/management needs and structures that assure the long-term 
availability of personnel and financial resources; 

– environmental and socio-economic impacts; 

– safety and environmental regulations. 

· Procedural dimension: 

– development and update of safety and environmental regulations (process  
and actors); 

– development, definition and update of waste management policy and disposal 
concept (process and actors); 

– dealing with uncertainties in the context of evolving knowledge; 

– formal and informal parts of siting and licensing procedures and the interaction 
of actors; 

– strategic environmental assessment (SEA) and environmental impact assessment 
(EIA). 
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· Methodological dimension: 

– methodologies for safety analyses (modelling, scenario building, calculations, 
analogues, etc.); 

– the safety case as a method for presenting analyses and arguments as a basis 
for major decisions, a tool for communication,…; 

– analyses of environmental and socio-economic impacts; 

– knowledge management and social learning; 

– stepwise approach and iterative optimisation; 

– discourse and justification. 

The three dimensions are closely interlinked. They are not intended to be used for 
strict categorisation of issues to one or another dimension, but rather to support the 
analytical understanding of how different factors can contribute to demonstrating safety. 

The “safety case” may serve as an example that illustrates the close interrelation of 
the dimensions and the plurality of an issue: During the different phases of a disposal 
project (planning, siting, licensing, construction, etc.) the safety case provides a method 
for presenting analyses and arguments on the safety of the project in a structured way.  
It was thus presented under the methodological dimension in the examples above. 
However, by presenting a safety case at specific stages of the project it also touches the 
procedural dimension as it provides an important milestone with regard to the 
interaction with authorities and to communications with the public. Last but not least it 
can be expected that the comprehensive analyses that are performed in a safety case also 
influence the way that technical or organisational matters are planned to be solved. 

“Demonstrating safety” – preliminary results of synthesis and analysis 

First analyses of the five draft case studies, listed in Figure 1, have been performed 
using the scheme of the three dimensions in order to enhance the understanding of the 
respective cases. They revealed that each case covers all three dimensions with the focus 
being different between the cases. 

As outlined for example by the case of underground research laboratories (URL), it fits 
well within the context of demonstrating safety and making safety arguments, but a URL 
in itself – particularly a generic one – is not a “demonstrator” in a specific safety case. 
Therefore, it was not possible for them to address all issues at the same scale. 

URL – similar to other cases – offer a basis for safety arguments. They provide, in a 
sense, the infrastructure and the conditions for scientists to elaborate arguments about 
safety and security. They are a place for research and development concerning technical 
solutions and a place of experimentation. On the other hand, URL have become 
increasingly concerned with communication with various audiences and thus, they also 
have shifted more and more to a mixed platform for RD&D and public communication.  
In this sense, the social and the technical have been combined via the diversity in an 
URL’s missions and roles. 

Due to the example of URL and the computer modelling case, it became obvious that 
one cannot really demonstrate safety per se. Caused by the long-term dimension one can 
only try to demonstrate that one knows about the factors supporting safety on the one 
hand and about expected risks on the other hand, that should be taken into account by 
designing a concept. 

In a second analytical step – after cases are typed – a preliminary first collection of 
indicators of safety has been compiled and characterised: e.g. awareness rising factors have 
been identified and prioritised as indicators of change and socio-technical combination. 
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One major issue that has been observed across all case studies is an (institutional) change 
in communication and communicative structures. Secondly, gaining new actors and the 
building up of actor networks is seen an important aspect of integrative socio-technical 
processes. 
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