
NEA/RWM/FSC(2008)2 

 4

EXECUTIVE SUMMARY  

Within the radioactive waste management community it is now broadly agreed that any decision 
making will, and should, take place in stages. This allows for better use of current knowledge, for 
further knowledge to be generated, and for increased opportunity for collective learning and self-
training of the various actors. In this process each actor must feel the ability to influence the decision 
making process, including generating complementary investigations on topics of significance in the 
field of safety and regarding the long-term impacts. In the technical field of the long-term safety case 
for disposal it is specifically acknowledged that a safety case (SC) is built in stages, and that it should 
recognise, at each stage, the open issues and the relevant role of research, development and 
demonstration (RD&D). It is also acknowledged, in connection with the SC, that stakeholders have a 
role to play as partners or reviewers and, ultimately, can help to shape the concept of safety. Because 
today the issue is no longer how to implement an economically-optimal project of waste storage or 
disposal on a site imposed by the authorities, new challenges are posed to the technical community 
and to the roles and approaches they take. Important questions are: 

1. How to improve on the interaction between science and society, and ensure opportunities 
for societal direction of RD&D? 

2. How to clearly and effectively communicate scientific findings and uncertainties and/or 
address contradictory views of process participants? Alternatively, how to communicate 
confidence in the results so far and in the process of acquiring those results? 

3. How to encourage �stretching� of specialists for disclosure of interests, greater 
transparency, broader dialogue, and to ensure rigour of research programmes? 

On June the 6th, 2007 a Topical Session to discuss the above questions was held at OECD NEA. 
Presentations were invited from delegates of five RWM organisations, including SKI and KASAM 
(Sweden), NRC (USA), NWMO (Canada), and HSK (Switzerland), as well as representatives of NEA 
and its working parties the Integration Group for the Safety Case (IGSC) and the Regulators� Forum. 
Presentations, discussions, and lessons learned are summarised below. 

Presentations 

Bo Strömberg from the IGSC Core Group (SKI, Sweden) reported on the International 
Symposium on the Safety Case organised in 2007 by IGSC. Participants of a session focusing on the 
role of the safety case in societal dialogue pointed out that in the technical community there is a shared 
understanding of the issues of long-term safety, which the SC should address. They observed, 
however, that public concerns may be quite different from these issues. For example, the extremely 
long timescales are not easily understood by the broader public. Also, technical experts� focus on 
quantitative indicators is incompatible with the perceptions of non-experts, who tend to give heavier 
weight to qualitative characteristics of risks. Therefore, conducting a dialogue with the public in which 
their safety concerns are explored is of key importance. It is not only the technical content but also the 
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presentation of the SC which should be adapted to stakeholders� concerns. At the same time, 
stakeholder input can improve both the technical basis and the presentation of the SC. 

Mr Strömberg went on to present IGSC Core Group answers to questions addressed to them by 
the FSC: 

1. What are the questions about safety and the safety case you feel the public is asking? 
What kind of reply � or approach to replying � do they require? What weight should they 
be given?  

2. How has dialogue with stakeholders improved your safety case?  What lessons may be 
drawn for the technical community to improve on its capability to respond to questions 
from the general public and other stakeholders?  

3. What is the role of RD&D when arguing safety or confidence in safety? 

Anecdotal experience was received from Europe, Japan and the United States. Common concerns 
expressed by the public focus on how scientists can �know they are right� when making safety 
predictions for the long term, and whether unexpected events can be addressed. Because some 
concerns fall beyond the topics typically covered by a safety case, responding to them may require co-
ordination among multiple authorities. Here again, it is important to ensure that responses are 
understandable to the public, and that all underlying scientific information has been properly qualified 
and assessed. 

It is interesting to note that when assessing safety, the public puts particular emphasis on 
reversibility and retrievability. As for other areas, Mr Strömberg pointed out that there are differing 
opinions on how much weight should be given to public concerns. While some concerns may be seen 
not to be technically significant, still the feeling of safety will not be complete if they are not 
addressed. Then the issue arises of how many resources should be devoted to this.  

Stakeholder input can result in improving the safety case. Because stakeholder dialogue is an 
ongoing feature of many programmes, RD&D professionals get continuing feedback on areas where 
better explanation or even further work may be required. Regulators obtain feedback on areas that 
deserve more emphasis during their reviews. 

Mr Strömberg indicated that RD&D programmes provide the technical foundation for building 
evidence and arguments underlying the SC. He also emphasised that transparent, well-documented 
RD&D programmes may promote trust in the competence and honesty of the implementer, as well as 
the independence of the regulator.  

Claudio Pescatore from NEA summarised the main results of a workshop organised by the 
Regulator�s Forum in 2006 on Regulating for the Long-Term Safety of Geologic Disposal of 
Radioactive Waste2. Workshop participants demonstrated the diversity of regulatory processes and 
policies across nations, which can be attributed primarily to the diversity of the socio-economic 
context. It was recommended that instead of focusing solely on the regulator, it is the regulatory 
system (i.e. a multi-actor societal decision-making process), which should be internationally 
compared. It was acknowledged that active institutional control cannot be maintained for the lifetime 
of long-lived waste, and no verifiable guarantee of safety can be provided for times when controls are 
no longer in place. Therefore, licensing of a geological disposal facility may be seen as an act of trust 
                                                      
2 The paper was co-authored by Carmen Ruiz (CSN, Spain) 
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in the technology and the regulatory system, taken by the current generation on behalf of future 
generations. 

Mr Pescatore set forth further conclusions of the workshop, regarding safety indicators, 
timescales, and overall approaches. Since quantitative indicators characterising the effectiveness of 
radiological protection, including dose and risk, are no longer good measures of detriment and are 
subject to high uncertainty in the long-term, emphasis has been shifted to qualitative process/system 
indicators, for example, indicators related to the Best Available Techniques (BAT). Concerning 
timescales, workshop participants viewed that our duty to protect future generations does not weaken 
over time. Our capacity, however, to fulfil this duty is weaker with respect to far future generations. 
This discrepancy can be handled by recent generations� carrying out duties that can be reasonably 
performed, while transferring others to subsequent generations, along with resources needed to fulfil 
them. Since it seems likely that implementing a disposal facility may involve several generations, 
stepwise decision making appears to be the only feasible way to proceed. 

Janet Kotra of the U.S. NRC recounted the questions most frequently asked of the 
Commission�s staff, concerning the long-term safety of the planned Yucca Mountain repository. The 
first question was related to who would decide whether the facility is safe enough. The next question 
linked to it is if regulatory staff is sufficiently qualified, and if they have access to independent sources 
of information or depend merely on the information provided by the implementer. The subsequent 
questions were about what criteria the regulator used and whether they were comprehensive enough. A 
separate group of questions addressed the safety of the technology, including the geologic features of 
the site, the engineered structures and the packaging of waste. Issues of documentation, operational 
control, long-term monitoring, oversight, and enforcement were also raised, along with the 
transparency of such processes and the accessibility of documents to the public. In addition, several 
questions were related to the fairness of decision making, public involvement, and the flexibility of the 
implementation process with regard to future knowledge and RD&D. 

Ms Kotra propounded that a single question was behind those cited above, namely whether one 
could rely on the regulator or not. Since it is not realistic to expect an overall consensus on the 
decision of the regulator agency, the goal should rather be to build confidence in the decision-making 
process. Key factors of confidence include openness on the part of the regulator and other decision-
making institutions, and access to trustworthy representatives of these organisations. 

Bo Strömberg from SKI presented recent Swedish experiences of public meetings organised in 
connection with site investigations and the regular review of RD&D programmes. He introduced 
examples of stakeholder concerns that have been expressed during RD&D programme reviews. 
Academic institutions have identified needs for additional research. Environmental groups have raised 
concerns about potential disruptive events and degradation mechanisms. They have called attention to 
deficiencies related to decision-making processes, and recommended alternative approaches for site 
and method selection. Municipalities and local authorities have been critical about the insufficient 
degree of transparency, while other authorities have focused on legal responsibility, transport safety, 
and security issues, among others. 

Next, Mr Strömberg highlighted examples of technical comments concerning long-term safety. 
Some of these referred to catastrophic impacts of earthquakes, especially the formation of new 
fractures, which could invalidate the KBS-3 concept. Others called attention to scenarios of deliberate 
human intrusion, if for example the repository was excavated as an archeological site. Some comments 
concerned the issue of retrievability, the greatest advantage of the KBS-3 method, but also its most 
important shortcoming, since it would necessitate monitoring and surveillance indefinitely. Some 
suggested that an inland site with regional recharge conditions should be used, while others proposed 
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the use of deep boreholes, i.e., the location of the repository in deep stagnant conditions. Mr 
Strömberg concluded that questions and comments put during public meetings represent useful 
information to the experts for the identification of issues to be addressed by RD&D. 

Pat Patton of NWMO, Canada, summarised the experiences of the organisation�s three-year 
study aimed at identifying a broadly supported approach to managing Canada�s nuclear fuel waste3. 
The starting point of the study was the recognition that citizen perception of safety and acceptability 
are strongly interrelated, therefore understanding and addressing the social dimension of safety would 
be critical for finding a socially acceptable RWM approach. An iterative and collaborative dialogue 
was conducted between specialists and citizens to both identify how safety is to be assessed and to 
carry out the assessment. First, objectives, values and ethical principles were defined, which formed 
the basis for the criteria of selecting a preferred RWM approach. The dialogue revealed that 
adaptability of the management approach to new information and technological advancement is a key 
requirement. Continuous learning, RD&D, and citizen involvement over the course of implementation 
were also identified as important components of the management approach. 

Ms Patton presented an illustrative model for public involvement during the implementation 
process. According to the model, implementation would be a multi-stage process with a continuous 
interaction between scientific and technical specialists, potentially affected communities and the 
implementer. Finally, Ms Patton outlined some key challenges for future dialogues between non-
specialists and experts, including the development of tools for involving citizens in increasingly more 
knowledge-intensive areas and communicating research results which address issues highlighted by 
citizens. 

Hans Wanner of HSK, Switzerland, gave account of an empirical research project aimed at 
exploring public views on nuclear energy and radioactive waste management. He summarised the 
main results of focus group studies conducted in five Swiss cities in 2006. Most focus groups viewed 
that absolute safety was not possible, but deep disposal was safer than interim surface storage. Safety 
was the top priority for participants; therefore it was recommended that the location of the geological 
disposal facility should be chosen by the best experts. They were of the view that economic factors 
should not play any role whatsoever, therefore several participants were sceptical regarding the 
involvement of parliament. Many would welcome public information, but only few would be willing 
to participate in the site selection process. Once a site is selected, participants would welcome 
independent investigations by public health or nature protection institutions. Focus group participants 
agreed that authorities should give public information, transparency and openness a high priority. 

Based on the results of the study, Mr Wanner concluded that the majority of the population may 
be more concerned about short-term problems than long-term safety. This is indicated by the fact that 
for the focus groups, population density was an issue, waste transportation was of high concern, and 
continuous observation and monitoring were requested. Very long time scales appear to be 
unimaginable to most participants, and some aired the opinion that long-term predictions cannot be 
made in a scientifically sound manner. 

Björn Hedberg from KASAM, Sweden, reported on the organisation�s new Transparency 
Programme on nuclear waste. The first event of this programme, which took place in March 2007, was 
a hearing on the deep borehole concept (DBH) as a possible alternative method for final disposal. The 
hearing was triggered by an increasing attention paid to DBH by several stakeholders, including 
NGOs, municipalities and the media. Issues of technical feasibility, long-term safety and safety 

                                                      
3 The presentation was co-authored by Jo-Ann Facella (NWMO). 
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philosophy were addressed, among others. The RISCOM-model for transparency was used for 
structuring the discussions. In this model transparency is achieved through the �stretching� of various 
actors, aimed at exploring the facts, values and judgements underlying the arguments. 

Mr Hedberg indicated that the KASAM hearing has resulted in generating and surfacing of new 
knowledge related to the technical feasibility of the DBH concept. He observed that although there 
was a consensus between key actors on basic facts, there were divergent views on their implications. 
Based on the hearing, Mr Hedberg concluded that at this time the DBH concept cannot be seen as an 
alternative of the KBS-3 method. To make a final decision, however, more research is needed, for 
example, on the issue whether the DBH concept supports retrievability. He emphasised that the 
RISCOM structure proved to be useful since the stretching of actors by KASAM committee members 
and staff has lead to new insights. The effectiveness of the process could be further enhanced by 
increasing the stretching capacity, i.e. time devoted to the hearing and in-depth preparation, and active 
participation of KASAM members. 

Discussion 

During the discussion, the question was raised of whether the public could be seen as a resource 
for shaping the safety case. Some examples were mentioned, including the Belgian partnerships 
developing their own repository design. Another example included the Nye County Government 
(USA), which had conducted an independent drilling project. The third example concerned France. 
There the law of 1991, taking into account the result of hearings held by a parliamentarian, changed 
the focus of RD&D since specialists now have to study the impacts of waste retrievability. 

Several participants pointed out that studies of long-term processes are far from everyday 
concerns of the public. Some viewed that most people are interested in matters extending to maximum 
1�2 generations ahead. Others argued, however, that structured discussions can be developed to 
address long-term issues. The national dialogue organised by NWMO was brought up as an example. 
A second example concerned the municipality of Oskarshamn, which directed a number of conditions 
at the safety authorities. These may be interpreted as demands on communication, part of which 
concerns the safety case. It was observed that communities with strong leadership and a vision for 
their socio-economic future tend to become the most effective partners in a national dialogue. 

Session participants raised the question about the time frame of RD&D and its possible 
termination. The point was made that the estimated time needed for implementing any repository 
would take several generations. All current disposal concepts imply monitoring for a long time, which 
means that RD&D is needed for at least 75�100 years to support it.  

Finally, FSC delegates discussed ways of communicating with the public in case sufficient robust 
information on long-term protection was lacking. It was suggested that procedures for checking the 
sufficiency of information should be developed. Others proposed that, to mitigate public concerns, 
waste retrievability should be demonstrated. 

Lessons learned 

Expert-citizen interactions related to the Safety Case are expedient to study in the context of risk 
decision processes. These processes can be broken up into three stages, namely: framing, assessing 
and evaluation/action, connected by iterative feedback loops. The analytic-deliberative approach 
presupposes that interaction evolves between the decision-makers, scientific experts and stakeholders 
in every phase. The figure below helps to visualise these evolving staged processes. 
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Figure 1 An ideal type model of the analytic-deliberative risk decision process4 

ASSESSING 
4. Data/information gathering 
5. Interpretation & synthesis 

FRAMING 
1. Define the problem & 

frame questions 
2. Agree process design 
3. Define options & 
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MANAGEMENT/ACTION 
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7. Decision 
8. Implementation, monitoring 
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The first group of the methodological issues associated with the Safety Case is related to how the 
public can be involved in framing. This is made more difficult by several contradictions. For example, 
there is general agreement between regulators and scientists on the main components of a SC, which 
includes a variety of numerical criteria (e.g. dose, absolute risk, etc.), calculated for very long time 
scales. The factors, however, that the public typically considers when judging riskiness are 
predominantly qualitative (e.g., catastrophe potential, voluntariness, control, equity, etc.) In addition, 
the non-specialists� long-term risk perception is influenced by several other factors such as 
discounting, which is typically manifest in that the short-term concerns are accorded 
disproportionately great weight compared to the long-term ones.5 

Therefore, one of the challenges is incorporating into framing the discourses on broader issues - 
e.g., prevention, precaution, public control, justice, fairness, balance between short and long-term 
protection. The NWMO three-year study is a good example, where a comprehensive dialogue was 
carried out with the public about the main objectives, values, and ethical principles that should inform 
the selection of the preferred approach to HLW management. Another challenge is how the scientific 
community can answer questions raised by the public, such as the one related to the feasibility of 
alternative RWM options. An example of it was the KASAM�s hearing on the deep borehole concept, 
which was triggered by an increased attention to this new concept by various stakeholders. 

The second group of methodological issues concerning the SC is related to how the stakeholders 
can be involved in assessing, in other words, how can citizen-based expertise be incorporated into the 
decision-making process? An example of this is the Belgian partnership experience on L/ILW 
disposal, where a significant effort was devoted to information exchange between local citizens and 
specialists on safety issues, leading to citizens developing the concept of the repository design. 
                                                      
4 Source: Chilvers, J.: Towards Analytic-Deliberative Forms of Risk Governance in the UK? Reflecting on  
  Learning on Radioactive Waste. Journal of Risk Research, Vol. 10, No. 2., 2007, p. 201. 
5 Naturally there are some among the stakeholders (such as environmentalist NGOs) that think typically in long-

term time-frames, but this does not alter the general picture. 



NEA/RWM/FSC(2008)2 

 10

Another example concerns the initiatives taken by the Nye County (Nevada, USA) Government, 
which has collected data for the Yucca Mountain Project safety case. 

The third group of methodological problems is related to potential conflicts in the evaluation 
phase. If various stakeholders evaluate the options, they may draw different conclusions even on the 
basis of identical assessment data, due to the differences in their value judgements. This happened, for 
example, in the case of evaluating the DBH concept in Sweden. The management of such conflicts is 
possible if previously an agreement is reached by the parties on how differences of opinion would be 
handled. Apparently it is easier to develop consensus on what is a good process of conflict 
management/decision making than on the outcome of decisions. Usually the most important 
requirement of stakeholders is the openness and transparency of processes. In case of divergent views, 
the involvement of a neutral �third party� may help, who would play the role of facilitator (for instance 
KASAM is one in Sweden). Case studies indicate that the public would charge trustworthy decision-
making institutions (US) or the �best� experts (Switzerland) with making the decisions. 

The high degree of uncertainties associated with RWM due to the long time-scales necessitates an 
iterative stepwise approach. One of the social answers given to uncertainty is that the retrievability of 
waste has become a general requirement for any disposal concept. In Canada, adaptability of the 
RWM concept has proved to be the most important criterion of societal acceptance. The key 
characteristic of these approaches is that they do not shift all the burdens of waste management to the 
future generations, rather they make it possible for them to have a say in the making of ultimate 
decisions. 
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FSC Phase-2 PoW
Major Areas of Activity Foreseen in 2007-2008

1. The Link between Research, Development & 
Demonstration (RD&D) and Stakeholder Confidence

2. Evolving Cultural and Organisational Changes in RWM 
Institutions vis-à-vis Stakeholder Confidence

3. Link between RWM organisations, the Media, and 
Stakeholder Confidence

4. Tools and Processes to Help Society Prepare and Manage 
Decisions (e.g., about Technology, Sites) through Stakeholder 
Involvement

5. Increasing the Value of Waste Management Facilities to Local 
Communities

NEA/RWMC/FSC(2007)1  
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The Link between RD&D and Stakeholder Confidence/Phase-1

It was observed that decision-making should be performed through 
stepwise, iterative processes, providing the flexibility to adapt to contextual 
changes, including new research findings and technological developments. 

It was recognised that the RD&D technical community are also 
stakeholders in the RWM, and should play a key role by providing
balanced and qualified input, and encouraging informed and comparative 
judgement. 

Further, active participation in, and/or monitoring of ongoing RD&D are 
viewed, in many countries, as providing important information for decision 
making relating to the development of RWM strategy. 

Finally, in order to respond both to technical and social imperatives, waste 
management programmes are incorporating in their projects 
demonstration phases to show how a facility will develop and operate. 

NEA/RWMC/FSC(2005)1/REV3
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The Link between RD&D and Stakeholder Confidence/Phase 2

Initiating activity: Topical Session at FSC-6, in June 2005, on 
The Link Between RD&D and Stakeholder Confidence in the Field of
Long-Term RWM. The Topical Session featured participations from
FSC delegates and external theoreticians as well as institutional and
local actors.

Follow-on activity: Topical session to be organised at FSC-8 (June
2007 with an intention to explore better the potential contribution of
the FSC in this area with, and complementary to, the IGSC. 

NEA/RWMC/FSC(2005)1/REV3
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Lessons Learned 1 (TS 2005)

1. Confirmation of the important linkages of science and research to 
stakeholder confidence

2. The essential and distinct role of demonstration

3. The need to consider science and research in the broader social 
context of decision-making 

4. Importance of clarifying roles, responsibilities and relationships early 
in the process

5. Inclusion �making space for multi-disciplinary contributions

6. A more active role for citizens

7. Changing roles for experts

FSC-7 J. Facella & C. Pescatore presentation  
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Lessons Learned 2 (TS 2005)

8. Sharing of knowledge and reciprocal learning is key for relationship 
building

9. Importance of capacity-building 

10. RD&D a key feature embedded in some management approaches

11. Transparency and accountability key to earning trust

12. Quality as a condition of credibility

13. Integration of RD&D in ongoing process of dialogue and decision-
making

14. Shared challenges

FSC-7 J. Facella & C. Pescatore presentation
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Suggested next steps from session (TS 2005) 

??Review selected processes through case study format 
to explore similarities and differences

??Explore areas of satisfaction and dissatisfaction among local actors 
concerning their role in this area

??Explore the question: How do we change/build institutions for 
interfacing science and society in practice?

??Explore how best to train scientists, ensure transparency, engage 
stakeholders vs. the general public, and/or articulate different forms of 
participation

FSC-7 J. Facella & C. Pescatore presentation  
 

9

Emerged questions 1 (TS 2005)

??How to improve the interaction of science and society, to enhance 
confidence in RWM decision-making processes?

??How to encourage cross-fertilization of specialist knowledge in 
informing decisions on RWM?

??How to ensure opportunities for societal direction of RD&D, to 
enhance confidence in the process?

??How to clearly and effectively communicate scientific findings and 
uncertainties? And address contradictory views of process participants?

??How to anticipate, and provide for, rising societal expectations for 
active citizen engagement in design and review of science and research?

FSC-7 J. Facella & C. Pescatore presentation  
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Emerged questions 2 (TS 2005)

??How to encourage further �stretching� of specialists for disclosure of 
interests, greater transparency, broader dialogue and ensure rigor of 
research programs?

??How to design and execute effective collaborative processes that 
engage all affected parties in the broad direction of the consideration of 
risk and the safety case?

??How to build local capacity and competence for active roles in RD&D 
and decision-making?

FSC-7 J. Facella & C. Pescatore presentation  
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Important/integrated questions for this session

� How to improve on the interaction between science and society, and 
ensure opportunities for societal direction of RD&D?  

� How to clearly and effectively communicate scientific findings and 
uncertainties and/or address contradictory views of process 
participants? Alternatively, how to communicate confidence in the 
results so far and in the process of acquiring those results?

� How to encourage �stretching� of specialists for disclosure of 
interests, greater transparency, broader dialogue, and ensure rigour of 
research programmes?

NEA/RWMC/FSC/A(2007)1

 


