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Continuing societal concerns limit the application of deep geological disposal in many countries. Wider 
societal involvement at a variety of governance levels in an open, inclusive and transparent manner is a 
top-level concern in all European and national organisations involved in radioactive waste management. 
Nevertheless, current approaches to governance of spent fuel reveal two weaknesses. Firstly, local and 
regional communities lack access to an authoritative yet independent platform of experts to address their 
concerns and information needs in a systematic way and which could provide them with the sufficient 
knowledge base as to be able to take sound decisions concerning the long-term. Secondly, the difficulties 
to maintain sufficient level of knowledge and capabilities at educational institutions become a challenge 
to ensure long-term solutions for the management of radioactive waste.  

The EC 6th FP Integrated Project ‘Fundamental	Processes	of	Radionuclide	Migration’ (FUNMIG) places 
a special emphasis on knowledge transfer, dissemination of knowledge and training. Within the 
framework of FUNMIG, one of the instruments for knowledge production and use is the establishment of 
a Science Shop at the European level. This Science Shop provides independent, participatory research 
support in response to concerns expressed by civil society on nuclear issues. The FUNMIG Consortium 
involves 51 organisations from 15 European countries which are eager to develop formalised channels of 
communication with non-governmental organisations (NGOs) and citizens’ groups in need of expertise 
on the nuclear field. The Science Shop will further ease the transparency of knowledge production and 
raise public awareness of the problems associated with radioactive waste management.   

1. The context of risk governance
According to the last Eurobarometer [1] published in September 2005, the perception of citizens of the 
European Union regarding their level of knowledge about nuclear energy and radioactive waste remains 
very low. The vast majority of citizens of the European Union believe that radioactive waste is a risk 
whilst those who consider themselves better informed think that there are fewer risks with this type of 
waste than others. Opinions against and in favour of nuclear energy vary greatly from one Member State 
to another. Across the European Union, 37% of interviewees say that they are in favour of nuclear energy 
whilst 55% are against it. Furthermore, national governments, national radioactive waste management 
agencies and the European Union face the challenge of building trust among citizens. In this context, risk 
governance becomes a useful conceptual framework for sharing knowledge and taking decisions on long-
term radioactive waste management. There is a growing need to establish mechanisms to better inform 
and involve the public in the consultation and decision-making in the nuclear domain. 

So far, the current approaches to governance of spent nuclear fuel and high level radioactive waste reveal 
weaknesses regarding the integration of scientific and societal concerns within effective and robust 
decision-making processes. European and national research projects, such as Cowam 2 and Cowam Spain, 
have contributed to the actual improvement of the governance of radioactive waste management by 
involving different actors from civil society together with the traditional actors in the field in the policy-
making process. Plurisdisciplinary groups consisting of local and regional communities, industry, 
scientists, experts and politicians at European and at national level have been set up to develop a 
comprehensive understanding on new governance processes around radioactive waste management. 
Besides these projects, the NEA Forum on Stakeholder Confidence (NEA/FSC) has also facilitated 
experience sharing in addressing the societal and ethical dimension of radioactive waste management and 
has developed recommendations and identified best practice experience to strengthen confidence in the 
decision-making processes on the long-term.   
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Although these projects address the new context of risk governance, they do not specifically deliver a 
systematic dialogue between scientists and civil society for more transparent and accountable policy 
making and informed public debate. The White paper on governance [2] indicates the increasingly 
significant role of expertise in preparing and monitoring decisions regarding risk governance. At the same 
time, it recognises that public confidence in expert-based decision-making is undermined and that 
resources need to be put together to form a scientific reference system to support EU policy-making. In 
this regard, this paper suggests that science should embrace risk governance as an opportunity to build 
public trust and to recognise that different types of knowledge are relevant and should be accommodated 
in the decision-making process. An instrument which may help to improve dialogue and to reduce 
uncertainties on risks is the establishment of a science shop, an independent body that facilitates scientific 
communication and societal demand-driven sharing of knowledge with civil society groups. 

2. Stepwise decision-making   
New forms of risk governance demand new innovative decision-making processes which are 
characterised by broad public involvement at a multitude of stages spread over a long period of time in a 
transparent and open way. Regarding the long term management of radioactive waste, the stepwise 
decision making process is based on the development by steps or stages that are reversible, within the 
limits of practicability, as well as on the meaningful involvement of the public in the review and planning 
of developments [3]. In radioactive waste management, the times scales are relatively large and 
commitments by different stakeholders evolve over time in an unevenly distributed way [3]. Sweden, as 
shown in Figure 1, is an example of a country which follows a stepwise decision making process and 
where the first phase of the programme leading to site investigations has lasted twenty years already. 
Even if not all scientific details are fully known and the significance of some uncertainties remains open 
to consideration, science provides a sound understanding and a basis for assessing the performance of the 
system. In the development of a repository programme, there is a need to show and communicate the 
basis for further actions and decisions that are developing at different rates.  

Figure 1. A qualitative representation of different activities involved in waste disposal 

Source: Papp (2001) from [1] 

As shown in Figure 1, the Swedish repository design has been developed based on safety and robustness 
and information is available and commitments are made as the steps are carried through. Within the 
stepwise implementation process of a geological disposal repository for radioactive waste, both the 
scientific work programme and the societal framework need to develop in parallel. As stated by Papp 
(2000) ‘at each decision-step, the confidence in achieving a safe repository has to be balanced against the 
commitments the step involves. An important factor in this balance is the feasibility of steping back in the 
process. Thus, reversibility/retrievability are valuable system characteristics in decision-making under 
uncertainty’ [4]. Therefore, the time lapse involved in understanding, learning and developing the 
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capacity to choose among uncertainties should be regarded as an opportunity to build both the scientific 
and societal knowledge needed to successfully manage high level radioactive waste and spent nuclear fuel. 

3. FUNMIG as a framework for knowledge transfer and dissemination
The European Commission 6th Framework Programme Integrated Project Fundamentals of Radionuclide 
Migration (FUNMIG) is a four year project which started in January 2005 and is partly funded by the EC 
and partly by the radioactive waste management agencies [5]. The main objectives of the project are the 
fundamental understanding of radionuclide migration processes in the geosphere, especially focused on 
tools for application to performance assessment. The project tackles one of the main challenges for a 
sustainable energy mix in Europe, namely scientific and social credibility of geological disposal of high 
level radioactive waste.  

FUNMIG consortium consists of 51 partners from national waste management organisations, research 
organisations, universities and small and medium sized enterprises, from 15 European countries. 
Furthermore, 20 associated groups not represented within the consortium and coming from 13 different 
countries contribute to the overall objectives, especially communicating the project with representatives 
of public safety interests, namely national regulatory bodies. The objective of these associated groups is 
to further broaden European integration and knowledge transfer. 

The project is designed to ensure that the knowledge generated is communicated to a broader community 
– the scientific community, radioactive waste management agencies, regulators and in particular, 
stakeholders - and that training is provided to interested professionals, in particular, younger generations 
and new members of the radioactive waste management community. In order to ensure an optimal impact 
of knowledge dissemination and training, a number of instruments and activities are foreseen. During the 
first year of the project, the main activities undertaken regarding training, knowledge transfer and 
dissemination include: the creation of a web portal and an intranet that are regularly updated, the 
organisation and successful implementation of an international training course on the fundamentals of 
radionuclide migration in November 2005, the organisation of the first annual workshop together with a 
topical session on performance assessment in Saclay (France) and the presentation of the project to 
different conferences and workshops. Apart from these activities, FUNMIG consortium strongly supports 
the implementation of a science shop to give scientific support to issues related to the nuclear domain and 
in particular, to  the deep geological disposal of nuclear waste, to concerned stakeholder groups.    

4. Science Shops as intermediaries between science and society 
Science Shops are organisations that offer citizens’ groups access to scientific and technical knowledge 
and research in order to help them achieve social and environmental improvement. Science Shops provide 
‘independent, participatory research support in response to concerns experienced by civil society’ [6]. 
Originally the concept of science shops was developed at Dutch universities during the 1970s. At present, 
there are science shops in a number of countries all over Europe, in the United States, Israel, Canada, 
Australia and South Africa. On the one hand, science shops operate in a demand-driven way, based on the 
premise that there is a demand from society for scientific support. On the other hand, science shops 
should have a supply-base of knowledge and a sufficient research capacity in order to answer questions 
from civil groups. These entities are usually, but not always, linked to universities, where students can 
conduct research projects as part of their curriculum. Civil groups and organisations in need of expertise 
on radioactive waste management can apply to the science shop for advice and information. Students can 
conduct research and receive credit points as part of their training and will always be supervised by 
researchers at the University and experts within the project. 

A number of European research projects have been undertaken on the role of science shops as 
intermediaries between universities and NGOs [7,8,9]. Evidence from these projects shows that through 
science shop activity, students enhance communication and cooperation skills, develop experience with 
problem-based methods, project planning and management skills and writing skills, among other 
competencies. In addition, science shops contribute to the introduction of new scientific fields in the 
curricula and new views on issues such as research ethics. These projects also demonstrate the importance 
of free or affordable services research for NGOs and the access to independent, external and impartial 
research.   

The Science Shop promoted within the FUNMIG project is part of the Enresa-Enviros Chair on 
Sustainability and Waste Management at the Technical University of Catalonia (UPC) in Spain and 
started its activities in January 2006. This Science Shop has three main objectives: 
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- To improve access to the scientific knowledge delivered by FUNMIG partners to non-
governmental organisations and civil society associations in Europe who are concerned with 
topics related to the nuclear domain; 

- To provide independent research support on nuclear issues, in general, in response to concerns 
expressed by civil society organisations on an affordable basis or even at no cost; 

- To develop formal channels of communication with NGOs and citizens’ groups to influence the 
needs, planning and implementation of public and private research projects. 

Whilst most science shops are usually small and bound to local conditions, the scope of the Science Shop 
at UPC goes beyond the local dimension and focuses on the European level for two reasons. On the one 
hand, there is a pool of researchers and experts from 51 organisations coming from 15 European countries 
who are involved in radioactive waste management apart from the associated groups. On the other hand, 
the science shop will give all European-based organisations the opportunity to formulate questions to the 
science shop, independently of whether they are local, national or international. The science shop is 
established to bridge the gap between academia and civil society in order to improve mutual 
understanding and to ensure continuous and systematic learning. Hence, opportunities to implement 
scientific and social science research aimed at filling the knowledge gaps, reducing uncertainties and 
improving safety should be sougth.  

Working with students, scientists and civil society groups in the field of nuclear research will allow the 
university to preserve and promote nuclear expertise and to provide an increasing number of students 
getting interested in nuclear issues. It is widely acknowledged that the uncertainty about the future of 
nuclear power has led to fewer students studying nuclear subjects and a shortage of new professionals [10, 
11]. Younger generations will be required to manage nuclear facilities and radioactive waste but skills 
and expertise is not being passed on to the sufficient level of younger experts. The science shop will offer 
a way to fill in the “expertise gap” by providing opportunities to university students to get involved in 
projects enabling them to gain knowledge on the social and scientific aspects associated with nuclear 
issues. Besides this, the science shop could also serve as a repository of knowledge, gathering documents 
and all the reports generated and making them available online.    

5. Benefits and challenges of the Science Shop 

The Science Shop promoted within the framework of the Integrated Project FUNMIG at UPC is an 
innovative project and a pilot experience of a science shop with a European remit which focuses its 
activities on the nuclear field, where there is a strong expertise. It offers free access to knowledge and 
research across a large number of national waste management organisations, research institutes, 
regulatory bodies and universities from European countries as well as from other countries from all over 
the world (Canada, Korea and Romania, among others). This section considers the potential benefits and 
challenges in developing the science shop described in this paper.      

This Science shop provides independent assessment of certain situations related to the nuclear field at 
local and European level. Traditional top-down approaches to risk communication, risk management and 
research have by and large dominated the ‘nuclear arena’. Consequently, a situation of mutual distrust 
between policy-makers and the public has been created which is very difficult to overcome. Through the 
collaboration of the different stakeholders in defining a research agenda and undertaking research projects 
which respond to both societal concerns and appeal scientists, the basis for taking taking effective and 
sound decisions on radioactive waste management are strengthened. The development of a science shop 
involves the establishment of a formal platform for dialogue between scientists and civil society. It 
facilitates the interaction between academia and community groups in order to enable effective research 
projects which meet society’s concerns and scientist’s expectations. A science shop entails an innovative 
contribution to the university research interests and lecturing, applying social and technical sciences to 
real-life situations. Therefore, this science shop could serve as a platform of experts to adreess the needs 
and concerns of local and regional communities in a systematic way and from an independent point of 
view.   

Some of the difficulties and constraints faced by the creation and development of this science shop 
include the lack of visibility and institutional awareness of the concept, the difficulties of finding clients 
and the need to involve enthusiastic and committed students. So far, there have not yet been any civil 
groups asking questions. However, pilot projects will start shortly from societal problems as conceived by 
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the science shop staff, taking a proactive approach to this collaboration science-society. One of the 
questions which need to be addressed in the near future is whether the science shop may have an 
unrealistic expectation of society’s demands. The Science Shop staff has approached the Group of 
European Municipalities with Nuclear Facilities (GMF) and an environmental NGO. This experience was 
very positive and as a result, an exploratory workshop will be held this year to define a common research 
agenda among the members of GMF and the science shop. We will have to wait to assess whether 
exploring nuclear issues is a too narrow subject for a science shop and should be broadened or whether 
the potential clients have unrealistic expectation of science.  

The science shop is publicised on the university website, but increased visibility would open up more 
possibilities for offering its services to a wider audience. On the other hand, institutional support within 
and outside the university is needed. In Spain, science shop is not a commonly known concept and fitting 
this new model of collaboration in the Spanish culture is not straightforward. The term science shop is not 
extensively recognisable among the scientific community, civil society groups or the general public. Thus 
the low visibility and the lack of knowledge about science shops is a limiting factor for the societal 
impact of science shops. General training  for citizenship could help to improve the relationship between 
science and society and hence, promote the role of the science shop to enhance research related to social 
needs.       

6. Conclusions
Changes towards a more open and participatory science will only be achieved through concerted actions 
between all important stakeholders at local, national and European level. The nuclear domain has been 
traditionally dominated by experts and politicians and closed to the concerns of civil society groups. New 
forms of risk governance require principles and methods which contribute to a democratic development 
of the dialogue between science and society. Sience shops are intermediaries which can bridge the gap 
between technical and societal knowledge by conducting research in co-operation with NGOs. 
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