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The use of analogues to help understand and to build confidence in radioactive waste 
management approaches and safety cases was review ed by the NEA Forum on 
Stakeholder Confidence. Analogues can only contribute to safety cases as a line of evidence. 
They cannot be relied upon as the sole line of ev idence. As the degree of similarity with 
possible repository situations dim inishes, examples becom e analogies or anecdotes, and 
their arguments are more useful in terms of supporting generic and conceptual feasibility of 
geological disposal. Analogies and anecdotes could help the public to grasp time scale and 
understand the basic rationale and principles of geological disposal. This is more important 
in early stages of public inform ation and involvement. When the project becomes more real, 
however, the public may find a national analogue more persuasive and com prehensible, 
since it is geographically and culturally closer to its own experience and likely to be very 
concrete, especially in the case of anthropogenic analogues. The application of 
contem porary analogues as input to the design and choice of materials with a view to 
suggest safe and rev ersible operation deserv es attention.

Introduction

As part of its programme of work the OECD/NEA Forum on Stakeholder Confidence1 

continues to investigate the theme of the “Link Between RD&D and Stakeholder 
Confidence”.

1. www.oecd-nea.org/rwm/fsc.

Regulators need a technical demonstration to aid in evaluating the safety case. Local 
stakeholders appreciate the opportunity to visualise technological arrangements. In both 
cases, demonstration adds to confidence in the feasibility of solutions. Some believe that, 
if handled with integrity, there is an important role for analogues in both the technical 
safety case and in communication with stakeholders.

A topical session was held on 4 June 2008 on the use of analogues to help understand 
and to build confidence in radioactive waste management approaches and safety cases. 
Case studies were presented from Finland, Spain and Switzerland and from joint 
international endeavours, namely the EC projects NANET and PAMINA. The results of a 
questionnaire filled by FSC members in co-ordination with their IGSC colleagues served 
as the basis of the introductory presentation.

This paper presents the main results of the 2008 FSC topical session, which is also 
documented on the FSC open web page (NEA, 2008).
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Discussion

FSC calls attention to the proper use of the word “analogue”

According to the degree of similarity to the repository and its environment, the 
situation or example in question may be considered to be an analogue, an analogy or an 
anecdote. The FSC used the follow in g definitions to frame its observations.

When a fairly direct similarity to repository situations exists, the case may be used as 
an argument to support a phenomenological theory and its m odelling: it is an analogue. 
As the degree of similarity decreases (e.g. if relevant chemical or physical conditions do 
not apply with those of the repository and the consequences of these deviations cannot 
be quantified; if system boundaries cannot be defined), the case applies more narrowly to 
the generic feasibility of medium- to long-term safety of geological disposal. When the 
degree of similarity is quite low, the case may provide a “common sense” rationale 
supporting the concept of geological disposal as an option that should not be ruled out 
and could be a relevant solution, providing that adequate research and demonstration 
are performed to confirm this hypothesis. In the latter cases, the situation is considered 
an analogy or even only an anecdote. The following example illustrates the FSC definitions 
of analogue, analogy and anecdote:

• The case of Roman nails found in Scotland can be presented as:

- An analogue for the analysis of corrosion resistance, were it decided to use steels 
that are viewed to be as corrosion-resistant as or more corrosion-resistant than 
the metal of which the nails were made. Indeed, the evidence of their longevity 
would contribute to modelling confirmation, despite the related uncertainties.

- An analogy to illustrate the confinement properties of natural clay over a long 
time period, as well as their ability to reduce corrosion. We cannot go beyond 
analogy here because the initial number of nails buried is unknown (we cannot 
state how many nails corroded away).

- An anecdote, simply to show that man-made artefacts can last thousands of 
years underground, if it were used by a programme that is not contemplating 
the use of steel for containers or clays as a barrier.

Why use analogues?

Time scales relevant to long-term safety of geological disposal (on the order of several 
centuries, millennia and sometimes more) cannot be attained in experiments. Analogues 
can provide qualitative or quantitative data in order to illustrate long-term behaviour or 
conditions and to validate assessment models. They can also provide references and 
examples, and confirm phenomenological forecasts over long time scales.

Important limitations include, however, that the initial and evolution conditions 
cannot always be well known and that the materials used may be different from the ones 
to be considered in a repository. Also, analogues will never reproduce exactly the possible 
repository situations such as the coupling of radioactivity, pressure and temperature. 
Therefore, in the best case, analogues can only contribute to safety cases as a line of 
evidence. They cannot be relied upon as the sole line of evidence. For instance, they can 
provide confirmation, with some associated uncertainty, of particular aspects in broader 
modelling or can aid in identifying the presence of specific phenomena such as chemical 
reactions, etc.

Overall, it is recognised among the technical community that analogues cannot be 
used as a sole and unique demonstration, but need to stand as one of multiple lines of 
evidence. As the degree of similarity with possible repository situations diminishes, 
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examples become analogies or anecdotes and their arguments are more useful in terms 
of supporting generic and conceptual feasibility of geological disposal.

Analogues for public confidence?

Although analogues are often described as important confidence-building arguments 
for the public, most FSC members were not so affirmative in their assessment of this 
claim. Some typical quotes from the written input by FSC members in co-ordination with 
IGSC (safety case specialists) colleagues demonstrated scepticism:

• It is stated that “for technical specialists, analogues are used...” but the statement is 
not so affirmative related to the public: “towards the general public analogues can be 
used.’.

• “We proactively use materials found in Japan to provide our readers a sense of 
familiarity. However, since their effectiveness measurement hasn't been carried 
out, we haven't figured out how much they've been helpful for confidence building.”

• On one hand, “their main role for technical specialists is seen in their support.”, but 
on the other hand, “their major role for the general public is probably to raise interest 
and increase understanding of processes by illustration and showing familiarity to 
many people.”

It is this author's experience that analogues never played a role in the many peer 
reviews of national safety cases that the NEA has organised so far.

Nevertheless, most FSC members had the feeling that analogies and anecdotes could 
help the public to grasp time scale and understand the basic rationale and principles of 
geological disposal. They represent concrete examples of important functions such as 
long-term confinement properties to illustrate potential repository situations that might 
otherwise be seen as “pure theory”.

National vs. natural analogues

Some FSC members reported that the use of national analogues (i.e. drawn from 
situations within the host country) may be more effective for the general public than 
extra-national ones, notably when concerning anthropogenic analogues. Given that 
analogues are concrete representations of possible repository situations, it seems 
plausible that the public may be more likely to find a national analogue persuasive and 
comprehensible, since it is geographically and culturally closer to their own experience 
and likely to be very concrete, especially in the case of anthropogenic analogues. The 
familiarity with the case facilitates understanding and may itself provide some 
reassurance to the public. This finding was also reported by others at the present 
workshop on natural analogues.

Analogues as a function of programme development

The FSC topical session appeared to indicate that the use of analogues as 
confidence-building arguments for the general public varies with time and with the stage 
of programme development and therefore depends on the decision-making process and 
its phases. As the project focuses on progressively more specific sites and more defined 
concepts, an increasingly closer relationship with the repository situations, for instance 
in terms of geological formations, engineered materials, etc., becomes possible. Later, as 
the project is accepted in its principle by local public stakeholders, it seems that the need 
for analogues, analogies and anecdotes for stakeholder confidence dwindles. This finding 
was confirmed at the present workshop on natural analogues. At the time, it was based 
only on observations in Finland and France, in which geological repository projects were 
quite ahead of those in other countries but still in relatively early phases compared to the 
100 or more years in which they are meant to be an active presence in the host community.
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Vision for the future

Possible developments that could be suggested included:

• Continue efforts to build analogues databases such as Nanet, notably for regulators 
and assessors, but as well in relation to the two following points:

- Use such database matrices to integrate the so-called “negative” analogues and 
investigate thoroughly the cause of perceived discrepancies to transform the 
case into an added-value (“positive”) analogue.

- Translate the scientific and technical analogues, as inventoried in various 
databases, into convincing arguments for the public at large, with specific 
consideration for national analogues.

• Measure the effectiveness of analogues and related arguments in terms of public 
confidence building, in order to improve the tools and techniques of presentation.

• Looking beyond only analogues, investigate the evolution over time (i.e. through 
the development of a repository) of the type of confidence-building arguments 
needed for the general public:

- A first step would be to study whether any evolution has been observed with 
existing low- and intermediate-level, short-lived radioactive waste repository 
projects and, by extension, with other controversial industrial projects.

Analogues have been typically depicted to describe phenomena over time scales 
beyond hundreds of years. The application of contemporary analogues as input to the 
design and choice of materials with a view to suggest safe and reversible operation 
deserves attention. Indeed, the relationship between repository situations over a few 
centuries and contemporary analogues, such as tunnels or mines, is very close. Given the 
relatively early phase of most disposal projects, these analogues might be useful for 
discussing the concept of reversibility with wider audiences as well as with technical 
stakeholders. For instance:

• The regulator may find this to be compelling evidence that reversibility is not 
achieved at the expense of safety.

• The public may be interested in demonstrations of reversibility in engineered 
systems, which could be provided through analogues.

Finally, and still in relation to the project phases, it was reported from Finland and 
France that current public issues in these countries tend to be socioeconomic ones. The 
topic of socioeconomic analogues (probably very contemporary ones involving similar 
projects in terms of investment, running costs, construction, operating life, footprint, 
etc.), which was not in this topical session's remit, could be a future theme of interest for 
the FSC and others.
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