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Nowadays, growing emphasis is made on the essential role of research in developing sound 
radioactive-waste management policies. Research has constituted a reliable component for a very long 
time in that field. The reason why research is now making the headlines is less due to the fact that its 
rightful significance has been finally recognised than to the change operated in the approach. In the 
past, research was synonym with technical rationality and was expected to provide �the� most efficient 
solution by the sheer virtue of its intrinsic logic. Broadly speaking, science was entrusted with the 
responsibility to resolve the issues raised by the presence of radioactive waste. Gradually, however, 
research certainly appeared as a requirement, but proved insufficient. Moreover, the conduct of 
research policies also became a theme for debate: how are scientific issues identified? What 
guarantees exist for scientific openness? How do final programmes on radioactive waste studies meet 
the requirements for good scientific practice? Are scientific investigations paying sufficient attention 
to the questions raised by stakeholders?, etc., etc. All those questions succeeded progressively in 
transforming the scientific policy and practices. In my presentation today, I would like to illustrate that 
evolution based on Andra�s experience in the framework of the French research programme. 

The new role of research 

The major orientations guiding the research systems of the Western world, particularly up to 1980s, 
were outlined back during the Second World War. One of the options selected by France was to rely 
on large specialised research organisations, such as the CEA (Atomic Energy Commission). 
Obviously, the first investigations on nuclear energy, and later on radioactive waste, were conducted 
in this framework. 

Since the waste issue was entrusted to those organisations and their associated programmes, the work 
performed remained practically unknown to the non-specialists. Over the years, a small group of 
engineers and scientists gradually developed a sorting and selection process that materialised in a 
programme focusing mainly on the disposal of radioactive waste in a deep geological formation. 
Presented to the public, to politicians and to the larger circle of all stakeholders involved, this solution 
was not unanimously approved as it had been by the scientific community. Far from it. Hence, the 
consensus reached behind closed doors in the 1970s was suddenly broken and opened the way to a 
new approach. 

The situation is also linked to the fact that, since the 1980s, the model derived from the Second World 
War and the Cold War has been drastically destabilised. The strong belief in a scientific and 
technological revolution as a source of progress has weakened. Lastly, citizens feel that the scientific 
and technical system is too opaque and they call for more democracy and transparency. All those 
elements joined together imposed a revision of the post-war systems and an attempt to develop new 
approaches. 
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Towards a more open and shared scientific policy 

In France, the evolution I just mentioned was reflected in a law adopted by Parliament in 
December 1991. Among its prescriptions, the Law requires that the waste issue be considered from a 
new perspective. In other words, it organises the scientific and technical controversy by implementing 
a research programme based on three different options. 

Most of all, it enforces a new model for scientific and technical development. In contrast with the 
previous rationale based on large organisations, the creation of Andra as a programme organisation, 
not entrusted with a mission to carry out and to concentrate all investigations within its own structure, 
but to federate other scientific resources sharing a common objective, constitutes a major innovation. 

In practical terms, the Law resulted in a scientific diversification. The mandate of a programme agency 
is to mobilise those skills when they exist, to create them among the most relevant stakeholders when 
they are lacking, to organise the scientific debate, as well as to share and compare existing knowledge. 
It also has to find a balance between scientific investigations and development of a project. 

Such an approach gave rise to a new working method based on a new scientific organisation, 
guaranteeing openness, a finer and more relevant account of the issues at stake by the scientific 
community, a sharper critical outlook over the entire work, or in brief, some of the specific virtues 
ascribed to scientific investigations. That comment is valid not only for studies on waste disposal, but 
also for other research areas.  

The main orientations may be briefly summarised as follows: 

• First and foremost, considering scientific and technical activities as a useful tool in the 
development of the waste-management public policy implies two conditions: observing the 
specific rules of the scientific world and taking seriously the practice of science as it is generally 
understood at the international scale. The first step consists therefore in formulating a clear-cut 
scientific policy allowing the scientific community and the various teams concerned to have at 
hand a non-equivocal definition of its leading orientations or topics. This policy constitutes an 
indispensable tool to open up the scientific programme and to welcome all the required skills. By 
its very nature, such an openness is synonym with confrontation, enrichment and cross-fertilisation 
of knowledge. 

• Formulating a policy is the first step, but that would be far from sufficient to attract the scientific 
community and to mobilise it around a common issue. In order to fulfil that goal during a second 
step. One must develop specific tools in the form of multiyear partnerships, but also encourage 
young researchers in order to promote innovative research projects with a view to allow 
laboratories meet the general objective and to further their own research field. Those principles 
have become conventional components in the management of any scientific activity, but require a 
permanent mobilisation and effort. In France, the grouping of nearly 100 university laboratories 
around Andra�s programme is the result of 10 years of patient labour and constitutes one of the 
major achievements of the Law of 30 December 1991. 

• The programme must meet the standard rules governing data acquisition and validation. Scientific 
openness does not constitute a goal in itself. It aims rather at broadening the debate, sharing and 
comparing views, giving rise to new questions and structuring the scientific controversy in order to 
ensure that all possible solutions have been explored. Downstream, the purpose is to certify that 
any relevant knowledge was actually acquired in accordance with the standard requirements of the 
scientific world and meets all accepted rules. Hence, the capability to publish the results and the 
development of international scientific events represent significant indicators. Once again, nothing 
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is new is that approach, but the endeavour has contributed to the implementation of new practices 
in a field such as radioactive-waste management. After five years of efforts, the French research 
programme on waste disposal may be considered to be in line with the international standards as 
shown by the recent conferences organised by Andra in Reims and Tours. 

• Lastly, scientific openness implies also rigour and renewal. Any programme must demonstrate its 
capability to create and maintain efficient research networks. Those networks must absolutely 
avoid to rehash the same schemes and to call over and over again upon the same partners who 
would gradually become regular customers of the agency managing the research programmes. 
Andra�s concern is therefore to diversify its partnerships on a constant basis. 

Those elements constitute an essential contribution, but would not be complete without the existence 
of an array of assessment tools, such as advisory committees, individual experts and peer reviews. In 
that field, the efforts made since the 1990s in France have started to bear fruit. 

The items mentioned above constitute a base in order to guarantee the quality of the investigations 
under way. This involves two major features: 

• Firstly, without being capable entirely on its own to win any form of approval, this approach 
protects against a certain type of intellectual and scientific short-sightedness. Gone is the time 
when an expert was still able to impose his decisions or to see his views greeted with unadulterated 
confidence. Nowadays, by clarifying their own work methods, scientists offer an additional 
guarantee to the public about the sound quality of their activities. Moreover, applying rigour in the 
implementation of scientific projects ensures the reliability and relevancy of the proposed 
suggestions; 

• Secondly, the scientific debate helps to envision future scientific and technical development 
scenarios and allows for hypotheses, once tested, to become precious assets in responding to the 
interrogations of the public at large. 

A rigorous research capable of dealing with stakeholders� interrogations 

In the previous section, I emphasised the significance of a rigorous scientific approach capable of 
explaining to the various stakeholders which tools or mechanisms were used to acquire knowledge. As 
mentioned earlier, such a concern constitutes a prerequisite for the development of any public policy, 
but is far from being sufficient. From a no less significant point of view, the selected scientific policy 
must be able to deal with the interrogations raised by citizens, especially since the objective is not to 
prescribe a single solution based on the sole weight of an obvious rationale, but rather to instil some 
kind of hybrid system integrating both social logic and scientific rationality. 

The example of reversibility may help to illustrate the nature of the work around the scientific policy 
relating to waste management, since it pertains typically to the issues raised by the scientific and 
political debate on waste. 

In the 1960s, a repository for radioactive waste was supposed to be as irreversible as possible, by 
definition. However, citizens found that notion objectionable, because they were confronted with a 
technical project that scientists guaranteed safe for one million years, although such a long timescale is 
normally hard to foresee. Moreover, citizens were not offered any alternative solution in order to 
maintain a certain form of flexibility. 

Gradually, public demands converged towards a requirement for reversibility, a general concept that 
remained quite vague during the initial reflections on the subject. However, the process initiated by the 
Law of 30 December 1991 formally incorporated reversibility in the research programme. 
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The first signs appeared in the 1990s when it was suggested to study reversibility, although it seemed 
difficult to deal with its underlying motivations. In other words, the situation was boiling down to 
recognising a social need without reflecting in more detail on the appropriate means to materialise it in 
technical terms. 

In fact, paying serious attention to the notion of reversibility also meant recognising that it involved 
very complex expectations. Consequently, it also implied that the technical stakeholder was 
responsible for proposing technical options, even if it meant that those options might be rejected or 
require changes. 

From then on, it is easy to show how the situation evolved and oriented research on the geological 
disposal of radioactive waste. The idea suggested by Andra in response to the reversibility requirement 
was to propose a stepwise approach consisting of successive reversibility levels within the potential 
repository. 

The ruling principle is to be in a position to react upon the evolution of a potential repository by 
maintaining the possibility of choices over time. Any transition from one phase of the repository to the 
next is not permanent and �no page is turned forever�. Every decision is based on a rational choice and 
is taken with full knowledge of the facts, including any changes in the scientific, technical, economic, 
social and environmental parameters that may be induced by the transition to a new phase of the 
laboratory. 

Nevertheless, there are significant consequences on the type of research to be carried out: 

• Any phenomenon occurring in the lifetime of the facility must be very clearly understood; 

• Observation and monitoring programmes, as well as corresponding sensors, must be developed; 

• Suitable modelling and simulations resources must be available. 

In brief, the objective is to change the �reversibility� concept from an empty shell to a research 
prospect in order to develop in turn a technical proposal for which only the future will tell how it was 
received, understood or modified. 

The various reversibility options for the management of radioactive waste then becomes a means to 
materialise collective aspirations into a sound social and technical practice. Reversibility renews 
interrogations on radioactive waste by dealing with the issue from a pragmatic standpoint and by 
seeking to develop and negotiate the possible conditions for waste management. Reversibility imposes 
a new research plan that needs to be taken into account. A well thought research policy enables more 
easily to take those demands into account. 

Conclusion 

Research has become an essential component in support of public policies for the management of 
radioactive waste. The objective is not to impose any scientific truth, but to provide all relevant tools 
in order to introduce the most open and serene approach possible in response to interrogations. Such a 
goal implies the existence of a formal scientific policy, relying on the best modern management tools 
and practices in order to guarantee the exemplariness of the implemented methods. Without being a 
convincing tool per se, the approach should contribute to implement suitable conditions for a sound 
debate and to develop gradually appropriate solutions that will clarify and recognise the expectations 
of the various stakeholders. 


