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Introduction 
Technology participation is not a new concept. It has been applied in different 
settings in different countries. In this article, we report a comparing analysis of 
the RISCOM model in Sweden and the Belgian partnership model for low and 
intermediate short-lived nuclear waste. After a brief description of the 
partnerships and the RISCOM model, we apply the latter to the first and come to 
recommendations for the partnership model. 

The Belgian Partnership Approach 
After a lively history of forty years of decide-announce-defend attempts that lead 
to a deadlock in the societal process on nuclear waste that can be disposed at 
surface (NWDS)[2], the government assigned the Belgian Agency for 
Radioactive Waste and Enriched Fissile Materials (ONDRAF) to inquire into 
possible alternatives of NWDS disposal.[3] Together with two universities, 
ONDRAF developed an outset participation concept. A ‘partnership’ is made to 
include three different partners: ONDRAF, the local community politicians and 
the local people themselves. Besides the general assembly and the executive 
committee, the partnerships have four working groups.[4] External experts were 
invited when the people of the partnership considered it necessary to do so. The 
final aim is to discuss an integrated repository project. 
The start of the project can be seen as a domino project. In December 1998, the 
project was presented to a broad audience. Four ‘nuclear’ communities were 
willing to discuss the repository project. The university discussed the community 
concerns with the mayors, as well as who would be the interesting people to talk 
with. These last were asked the same question and this step was iterated until no 
new people were brought forward. In this way, a social map of the community 
was drawn to make sure that the people considered as relevant by other 
community members were present in the partnership. Three partnerships were 
erected: STOLA in Dessel, MONA in Mol and PaLoFF in Fleurus-Farcienne. 
We will give an example of the MONA partnership's activities. The 'Local 
Development' group first drew up a list of preferential local development projects 
and their priorities. Having done that, they realised that this was their preference 
only and not necessarily the preference of any future generation. They then came 
up with the idea of a fund from which future generations could also benefit. The 
'Environment and Health' group discussed influences on health, environment, 
transport, and the landscape of a proposed repository. They carried out a zero 
study in order to map diseases and be able to make a follow up. The 'Safety' 
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working group discussed operational safety of workers and members of the 
public, but long term safety received most attention. They treated safety 
evaluation, control and monitoring of the repository, security and emergency 
planning of the repository, and discussed how a collective memory could be 
created in order to warn future generations about the dangers of the repository. 
The 'Implantation and Design' working group discussed the location of the 
potential repository in the Mol community and the adaptation of the ONDRAF 
reference concept for the deep and surface disposal using the results of the 
'Environment and Health' and 'Safety' group.  
From this, it must be clear that the partnership had a broad and rigorous 
discussion on the repository concept. 

The RISCOM Approach 
We want to reflect on the RISCOM model as an alternative model for the 
partnership model. Kjell Andersson, Raul Espejo, and Clas-Otto Wene give an 
answer to the legitimacy crisis in science and technology developments. They 
emphasise the need for broad public consultation, including people other than 
scientific experts or political representatives. [5]
Using Habermas, the authors make a distinction between decisionistic, 
technocratic and pragmatic decision-making. In the first two models on the 
interaction between technology and society, the role of the experts is to explain 
the technical facts. According to the decisionistic model, the politicians have to 
provide both legitimacy and authenticity, whereas the technocratic model 
declares that legitimacy and authenticity are settled in a technical way. A more 
recent model of interaction is the pragmatic one. It states that a strict separation 
between the different stakeholders is not possible. Scientists and politicians alone 
cannot answer questions of legitimacy and authenticity. When there is a lack of 
trust in technology, the public needs to be (heavily) involved. 
An important premise of the RISCOM reasoning is the inherent weakness of the 
pragmatic model. According to the authors, the public can never fully grasp very 
complex technologies such as nuclear waste management. Therefore, a 'guardian' 
of the transparency process is needed. He restricts his role towards the other 
involved actors to initiating and facilitating the transparency process. He can help 
bring up questions and insights in the complexity, but it is best that he refrains 
from giving answers in order not to get involved too much in the outcome of the 
process. With regard to the implementer of a technology, the 'stretcher' has to 
assure that the capacities of the implementer are fully used, called ‘stretching’ in 
the RISCOM paper. This person or institute must have very substantial 
knowledge of the technology to counter the common sense beliefs in science. 
This stretching is necessary to pass from the commercial ethics of a company (the 
implementer) to the guardian ethics, the ethics of responsibility for society. In this 
way, the methodology hopes to counter the ‘colonisation of the lifeworld’ and 
protect the ‘communicative rationality’ from ‘instrumental rationality’.  
The key concept in this shift from commercial to guardian ethics is transparency. 
The authors refer to the independent and equally important aspects in 
communication: factual matter, normative issues, and stakeholder's authenticity. 
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Factual pronouncements give a verdict on questions of truth, the area that is 
typically reserved for science. Normative issues deal with the social world and 
judge norms and interpersonal relations. Authenticity refers to personal integrity 
or organisational identity. 
The decision-making process is very complex. In order to unfold the complexity, 
Andersson, Espejo, and Wene propose to divide the process in recursive levels. It 
is based on the viable system model (VSM) of Stafford Beer, a conceptual tool 
for understanding organisations. Two essential parts must be explained: recursion 
levels and team syntegrity meeting. 
The recursion levels are 'autonomous systems embedded within autonomous 
systems with tasks of their own contributing to the larger system.' [6] The 
recursion levels are parts of a larger system that can be separated in such a way 
that the parts still stand on their own, have their own rules. They can be studied as 
a independent entities or in connection with the 'higher' level. In their example of 
the Swedish nuclear waste management system, the authors see four such 
systems: the Swedish Nuclear System (SNS), the Nuclear Waste Management 
System (NWMS) as an autonomous system in the SNS, the siting of a repository 
in the NWMS, and expert investigations. 'Recursion provides a very powerful 
tool for managing the complexity of nuclear waste management. It makes 
apparent that there are four levels of discourse, one for each structural level. It is 
therefore very important not to confuse actors with debates that do not fit within 
their recursive levels.'[7]
After the separation in recursion levels, team syntegrity is applied. It is a 
workshop methodology meant to provide a more transparent decision-making 
process. Before the meeting, the organisers ask for individual statements about 
the technology. During the meeting, these diverse statements are grouped into 12 
items. These items are discussed in groups. Each member is a member of two 
teams and a critic of two teams. The role of the critics is to play the devil's 
advocate. This meeting can be iterated. 
Having outlined the two participation methodologies, we can now compare the 
two approaches and give some recommendations. 

A Strong Belgian Guardian Is Missing 
We agree with the Habermassian point of departure that a speaker makes validity 
claims on truth, legitimacy and authenticity and with the Dialogue Project's 
conclusions that opening the black box of science is not possible in a decision 
making process (DMP) on a highly technical issue. The role of the guardian 
implies that the public trust in the implementer telling scientific facts shifts to 
trust in the guardian assessing the legitimacy and authenticity of the implementer 
in dialogue with a part of the public. In this way, values -more than facts- are 
assessed. This is a very favourable evolution because both the implementers and 
the public are forced to review their opinions. Implementers are controlled by 
members of the public and discussions with responsibles on values force 
members of the public to include organisational context and responsibility into 
their worldviews. A realisation of communicative action! 
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However, some caution is needed. Conformity studies show that (1) the personal 
lack of reference frames of an issue and (2) the comparison between the 
assessment of expertise of oneself and other group members (two conditions that 
are presumably present in public participation groups) largely determine the 
tendency to accept opinions of others. Groups tend towards uniformity because it 
enables to interpret social reality. The more values are shared, the more group 
members are convinced of the correctness. 
Conformity reaction is not necessarily a negative aspect of public involvement. It 
is a normal aspect of human interaction in order to give meaning to the group and 
the outside world. However, conformity can also have its drawbacks. Irvin Janis, 
for example, showed that many political decision makers were prone to 
groupthink, 'a mode of thinking that people engage in when they are deeply 
involved in a cohesive in-group, when the members' strivings for unanimity 
override their motivation to realistically appraise alternative courses of action.' 
[8]
Keeping this in mind, the importance of the guardian’s organisational culture in 
the DMP must be recognised. Its procedures for meetings, its values, its contacts 
with the operator and its overall objectives can have a large influence on the 
DMP. If the difference in organisational culture between the guardian and the 
implementer is too small, the question will be whether the guardian can still 
challenge the implementer.  
An important part of the sensitivity to commitment within the nuclear sector 
stems from the interrelations between nuclear institutions. Webbink performed 
research in the Netherlands on interrelations in advisory committees. His 
conclusion was that the important nuclear advisory commissions in the 
Netherlands during the Dutch nuclear energy debate were all populated with 
people from nuclear companies. [9] This goes for the ONDRAF technical 
committee as well. As Laes et al. put it: 

This implies that ONDRAF’s research plans, its investment policy, 
communication policy etc. (for waste disposal) have to be submitted to the 
‘Vast Technisch Comité - Comité Technique Permanent’ made up of 
waste producers - i.e. the institutions that finance it, namely, Electrabel, 
Synatom, Belgonucleaire and SCK•CEN. While the management board is 
made up of public representatives and supervised by the Ministry of 
Energy, the board has to have the Technical Committee’s approval on 
decisions. ONDRAF can therefore, in practice, strictly speaking not be a 
completely independent national agency but a new kind of governmental 
institution to take over private responsibilities in a participative way. [3] 

This interrelation is not per se a negative aspect of nuclear structures in a small 
country, but will always be a challenge. [10]
In the Swedish case, the strong regulator is automatically seen as the guardian. In 
Belgium, the guardian of the process at the national level seems missing. Since 
the Belgian nuclear regulator plays a controlling role when the process is 
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finished, we state that only a technology assessment institute (as exists already at 
the regional, Flemish level) can take a guardian role. It is the least involved in 
nuclear issues and can nevertheless have a certain know-how to steer the 
involvement processes. 

Belgium Is Too Small for a Decent Stretcher 
ONDRAF has important commitments towards the result of the process and can 
therefore not be a Belgian stretcher. Who, then, can contribute to this role? 
Some partnership members see the partnerships themselves as stretchers of 
ONDRAF. They summed up two main contributions to the stretching of the 
culture of ONDRAF. Firstly, the partnerships contain many nuclear members and 
therefore a lot of nuclear expertise. They consequently possess the ability to 
respond to the ONDRAF culture and cognitive frame. The disadvantage, of 
course, is that it is well possible that their safety concept is more like the one of 
ONDRAF than that of the other community inhabitants. This factor in itself is not 
enough. Secondly, the partnerships invited a considerable number of external 
experts to review the ONDRAF repository concept. The partnerships often 
stressed both the usefulness and difficulty of this opportunity. It is very difficult 
to find Belgian counter expertise. As Belgium is a small country, the nuclear 
sector has a like knows like atmosphere. In spite of the difficulty in finding 
independent expertise, the partnerships expressed their satisfaction with regard to 
the invited experts. These counter experts, however, only focus on one specific 
technical aspect. This stretching contribution for the whole project in itself is not 
enough. 
Although substantial stretching potential is present and performed, we want to 
continue our quest for a stretcher. The Belgian nuclear research centre SCK•CEN 
could be a good stretcher. As a public utility institution, it has as its mission to 
serve the civilians of its country. However, again, SCK•CEN alone could not 
fulfil the role of stretcher in the nuclear waste field, for it produces too much 
nuclear waste to be independent of the process. 
At least one thing is certain. If there is a Belgian stretcher, it is not one institution 
in the current process about the repository siting of waste that can be disposed at 
surface. The stretching of the process happens in combination. We bring forward 
two more solutions. First of all, we recover our point of the previous section that 
a European counter institute could contribute to a better stretching of the process. 
One partnership member repeatedly asked for international peer review. This 
question can be interpreted as a search for an independent stretcher. A European 
counter institute could have as task to look for groupthink issues. In this way, this 
is different from mere peer review since it does not look at the method alone but 
actively tries to convince people of other than common beliefs and cognitions. 
Such a European counter-institute has the added advantage that it is less sensitive 
to national uniformity.  
Besides this, we follow Bombaerts [11] in his plea for non-participative critics 
and their important role in the decision-making process because they are less 
prone to conformity. Organisations not involved in the participation process are 
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less prone to conformity. In this way, they have an important role in the 
discussion and should not be considered as tiresome. 

Recursion Levels Should Be Open for Discussion 
To unfold the different recursion levels, viable system modelling starts from 
existing and official organisational structures . In the Swedish case study, the 
nuclear waste management system complexity is divided into sub-systems. 
ONDRAF and the two Belgian universities did the same in Belgium. The local 
discussion on NWDS is seen as embedded in general nuclear waste management, 
and the Belgian Nuclear System. However, it is very difficult to justify the 
division in and limitations of formal recursion levels. This limitation of the 
decision-making process to the NWDS was frequently expressed by many 
members of the partnerships. We can give three strong arguments.  
First of all, attitudes, beliefs and cognitions are often strongly linked with 
happenings from other recursion levels. During a partnership’s public meeting, a 
non-partnership participant asked which guarantee the people of the region have 
that, if something happens, one goes the right way about the issue? He used two 
examples: the lies in Belgium about the wind direction forecast during the 
Chernobyl crisis and the emergency plan that is still not operational. A director of 
a nuclear organisation in the community reacted fiery that the wind forecast issue 
and the nuclear emergency plan were beside the point. In his opinion, the type A 
waste disposal has nothing to do with nuclear power plant issues. This is clearly a 
question about trust using elements from –for an engineer- different recursion 
levels. It is quite understandable that people experience the limitation of decision-
making of NWDS as too restricted.  Feelings of lack of security and threat do not 
stop at a certain recursion level decided upon by technoscientists. The feelings 
about high level waste storage or the drain of very low radioactive waste in a 
local river are an intangible part of the lay solution for NWDS. 
Secondly, many actors that are linked with many different fields comparable to 
the NWDS recursion level influence the discussion. The relations between 
implementer, regulator, government, media, environmental movements and 
public participation groups form an intangible web that leads to the final decision. 
All these actors do not make a difference between the recursion levels, but have 
their important influence on the decision outcome. Applying these recursion 
levels too strictly can be a sign of agoraphobia and restrict the power of those that 
are limited to a certain recursion level. Organisations can interpret the discussions 
in the agora too limitedly in an attempt to keep as much control as possible. 
Greenpeace Belgium, for example, did not want to participate in the partnership 
decision-making process because they linked the discussion about a solution for 
the nuclear waste that can be stored at surface with the implicit approval of 
nuclear energy production as a whole. We interpret the Greenpeace decision as a 
rejection of the separation of recursion levels beforehand. 
Thirdly, the actual proposed solution will depend on the boundaries of the 
recursion level. In order to be able to discuss the solution, people should be able 
to pass these boundaries. Often, questions about the boundaries arose in the 
Belgian case. Up to now, we deliberately wrote about ‘nuclear waste that can be 



255

disposed at surface’ to stress the basic idea of the partnership project. The actual 
concretisation of the project however uses other delineations. We give two 
definitions here that can be used to determine the scope of the partnerships. 

Category A waste (1) is conditioned waste containing radioelements with 
activity concentrations and half-lives that are low enough to be disposed of at 
surface. This category contains low- and medium level waste with short half-
lives (30 years or less). It can also contain small quantities of alpha emitters 
with long half-lives. This waste should be isolated from man and environment 
for 300 years. This is the period needed in order for the activity level to 
decrease with a factor 1000.[12]
Category A waste (2) "is the waste in which the radionuclides have a 
sufficiently low specific activity and half-life to be able to be placed in surface 
disposal, this is maximally 400 to 4000 Bq.g-1 alpha-activity according to the 
general recommendations of the IAEA and the European Union.[13]

Apart from the fact that these two definitions do not designate the same wastes, 
they both contain elements for discussion. What is a ‘small quantitity’? Why a 
factor 1000? What is ‘sufficiently low’? And where does 400 to 4000 Bq/g come 
from? These are issues that cannot be discussed in the recursion level itself. The 
many times the discussions arose, they were firmly ceased. The recursion level 
was sometimes too limited to give the discussion the space it needed. When a 
Belgian partnership discussed the deep disposal of NWDS, some members 
questioned if it wouldn’t be more optimal to discuss this in one project with the 
other nuclear wastes. The answer was that they were not authorised to discuss 
that.  
The alternative solution looks quite obvious. The recursion levels can be taken as 
a point of departure for discussion about the problem framing. If people accept 
them, there is no problem. If people clearly mention issues that are more 
important, more urgent than or strongly linked with the proposed problem, this 
must be discussed with the same democratic strength as happens at the 
community level. 

National Waste Needs a National Debate 
The strength of the partnership approach is at the community level. In one of the 
villages, up to one percent of the population was motivated to discuss at least 
once a month for four years the nuts and bolts of the repository concept! 
The stress on the community level and the lack of a guardian includes a weakness 
as well. First of all, if communities come into competition, the inter-community 
discussions can start resembling local politics and can become less transparent.  
Local actors are concerned actors but actors at the national level are concerned as 
well. The local decisions influence how the waste will be transported. The local 
decisions also determine an extra cost of electricity. We therefore recommend a 
broad (in terms of territory) public debate on the participation experiments 
preceding and concluding the local participation process in which this local 
process maintains an important position. 
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Conclusion
This brings us to the conclusions of our comparative analysis. (1) The guardian of 
the process at the national level is missing. Since the Belgian nuclear regulator 
plays a controlling role after the process, we recommend a technology assessment 
institute at the federal level. (2) We state that stretching in the partnership model 
can happen more profoundly and recommend a 'counter institute' at the European 
level. The role of non-participative actors should be valued. (3) Recursion levels 
can be taken as a point of departure for discussion about the problem framing. If 
people accept them, there is no problem. If people clearly mention issues that are 
more important, more urgent than or strongly linked with the proposed problem, 
this must be discussed with the same democratic strength. (4) The Belgian 
partnership model’s strength is largely at the local level. It ignores formally the 
regional and federal level. At these levels, the RISCOM model advises that 
democratic deliberation of nuclear energy issues in general should take place in a 
structural and transparent way. 
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