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TOWARDS A NEW UNDERSTANDING  
OF TECHNOLOGICAL DECISION-MAKING 
 

 
 
Background 
The safety assurance of technological developments is becoming one of the most important tasks of 
technology. The limitation and the fallibility of technology are core issues in the attempt to guarantee safety. 
It often happens that scientific facts, both in general and safety facts in particular, are refuted and revised.  
This demonstrates that science can learn from its mistakes. It also puts forward the question of the status of 
scientific facts. How is it possible that 'incorrect' scientific facts could in some instances convince almost an 
entire scientific community in the past?  Are the facts these days waiting for the same fate tomorrow?  
For nuclear waste repositories and their surroundings, it is important to know what will remain from current 
safety assessments within a few hundred years. This brings us to the core of our transdisciplinary research: 
which meaning can we attribute to the safety assessments of scientists and technologists? 
 
Objectives 
 To describe how facts are determined within small groups during a decision-making process.  

And as a consequence hereof: 
 To show why scientists and technologists accept or refute these facts. 
 The general objectives are applied to safety facts in radioactive waste management. 

 
Principal Results 
The principal results are threefold: a philosophical model and two empirical illustrations hereof. 
 
A philosophical model 
First of all, a new philosophical model has been elaborated entitled 'positionism'. The start point is that 
statements are facts for a network if they are not questioned within this network. Such a network consists not 
only of people but also of objects (79Se half-life example below). If an object acts differently from what a 
theory predicts, this theory is not considered as a fact. Positionism builds on this point of view to explain how 
facts take form in a sequence of contexts. 
A context is a problem-solving situation in which individuals work out a problem framing and use their 
attitudes (affects, behaviour and cognitions), their personalities, the existing group cultures, and relevant 
objects that are present. Such a context is very limited in time and with respect to the context elements that 
are explicitly present. However, a context has many implicit links between the explicit context elements and 
other elements. These links give to the context elements their contextual strength.  
The theory describes the solution of the problem as a contextual dissonance reduction. If the problem is 
formulated, two context elements or clusters of context elements will be dissonant. The context actors will be 
motivated to reduce this dissonance. The direction in which this dissonance takes place will however depend 
on the strength of the present context elements. This means that no predefined ontology is possible. 
 
Let us give an example. Recently, the half-life of 79Se has been changed from 6,5 104y to 1,1 106 y. Suppose 
some technoscientists discuss the safety of a radioactive waste repository. In the decision-making process 
on the safety, an inventory is made of the different isotopes. Suppose 79Se is one of them and at a certain 
moment, some technoscientists reconsider its half-life. Some say that 79Se's half-life is 6,5 104y according to 
the catalogue present in the room. Others say that they have read a report – which they do not have with 
them - of Vienno and Nordman, stating that the most probable half-life is now 1,1 106 y. The elements are 
dissonant and the way this dissonance will be solved depends on the strength of the present context 
elements. How are Vienno and Nordman perceived? Is the group willing to review its own cognitions? Etc. 
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Figure 1: (a) Example of context elements (clockwise starting from above) attitude, problem framing, objects, group 
culture and individuals. (b) Dissonant context elements 
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Quantitative study: Questionnaire Quantitative study: Questionnaire 
A questionnaire has been sent out internationally asking for assessments by technologists and scientists of 
the risks of a high level waste repository on the one hand and their personality, group culture and 
background characteristics on the other hand. Two important indicators occur. High neuroticism - a 
personality measure indicating the general tendency to experience negative affects such as fear, sadness, or 
distrust - correlates with a high estimation of the waste repository risks. Scientists with high confidence in 
science give a significant lower estimation of the repository risks. These results illustrate in a qualitative way 
the contextual point of view of the philosophical theory. 
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Qualitative study: case study Qualitative study: case study 
Observations of the Belgian low level waste decision-making process have been made over a period of four 
years. These observations do not give an historical construction of the process, but are used as an 
illustration of positionism mechanisms. They show that certain argumentations on technology are positioned 
above others because of contextual aspects. These results illustrate in a qualitative way the positionism 
theory and its actual applications. 

Observations of the Belgian low level waste decision-making process have been made over a period of four 
years. These observations do not give an historical construction of the process, but are used as an 
illustration of positionism mechanisms. They show that certain argumentations on technology are positioned 
above others because of contextual aspects. These results illustrate in a qualitative way the positionism 
theory and its actual applications. 
  
Main contact person Main contact person 
Gunter Bombaerts, gunter.bombaerts@sckcen.beGunter Bombaerts, gunter.bombaerts@sckcen.be
 
Main references 
G. Bombaerts, "Conformity and internalisation in a participative decision making process", In: VALDOR 
2003, proceedings of Symposium in VALues in Decisions On Risk proceedings, Ed. Kjell Anderson,  
Stockholm, 2003, 336-344 
G. Bombaerts, "Value judgement in Risk Analysis", In: G. Eggermont, Mark Coeckelbergh and Anne 
Verledens (eds.)., Ethical choices in Radiation Protection – in Search of Precaution, SCK•CEN BLG-936, 
2003, 23-26. 
 
 
 
 
 
 

mailto:gunter.bombaerts@sckcen.be
mailto:gunter.bombaerts@sckcen.be

