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Background

In 1998, the president of the Board took the initiative
to associate social sciences and humanities into the
research programme of SCK'CEN. The Centre made
an inventory of the needs for contributions from "soft
sciences", followed by a call towards interested uni-
versity teams as potential suppliers. To initiate the
dialogue between different scientific cultures we
organised a Topical Day early 1999 as meeting ini-
tiative between different scientific cultures.
SCK'CEN's Board and the supervising authorities
approved this new strategic option and implemented
it. A program set-up with an associated annual budg-
et of about 400 k€ consists of an original transdisci-
plinary approach.

A horizontal program manager co-ordinates 4 proj-
ects, joining 4 senior project leaders, 7 young scien-
tists in social sciences and humanities, and numerous
interested SCK'CEN experts. University professors
and experts accompany the projects. All researchers
involved meet bimonthly in 2 reflection groups, with
active participation of SCK'CEN's top management
and its safety manager. These working groups dis-
cuss two broad items:

ethical choices in radiation protection

role and culture of nuclear experts

The projects are:

IS Sustainability & Nuclear Development

!S Transgenerational Ethics related to the Disposal
of long-lived Radwaste and Cognitive
Dissonance effects

Legal aspects and liability

Non-radiological aspects of nuclear emergencies
and safety

The project Sustainability & Nuclear Development
performs transdisciplinary research on the techno-
logical aspects of nuclear science & technology in
interaction with human sciences (economics, philos-
ophy, social sciences, ethics, law) in view of sustain-
ability.

Long-lived radioactive waste from nuclear energy
production raises specific problems. In particular, the
specific context and time scale of the geological dis-
posal of high-level and long-lived waste together
with the different strategies and policies, sometimes
still pending, regarding e.g. reprocessing, support the
consideration of ethical aspects in the relation
between present and future generations.

The polarised debate on nuclear energy and waste
disposal in particular, with its complex perception
was and is feeding a lot of dilemmas for concerned
experts.

Nuclear Law can be categorised as a technocratic and
supranational law system, that is related with envi-
ronmental and safety law. For some years already,
SCK»CEN has acknowledged the need to examine
the specific character of the nuclear law, as a way
forward in explaining the interactions between the
nuclear sector, the decision-makers and the public.

Decision-making in emergency situations is a very
complex task. It requires a profound knowledge of
technical parameters, radiological assessments, oper-
ational issues, etc. Furthermore, the countermeasures
might have an impact on a large group of the popu-
lation, and they may involve a lot of public services.
Moreover, the fear for emergencies is certainly one
of the factors influencing negatively the public
acceptance of the nuclear industry. SCK»CEN has a
long tradition in radiological assessments, and has
since a few years also been tackling the operational
and economical dimensions of nuclear emergency
preparedness. Starting 2000, SCK'CEN paid atten-
tion to communication, media coverage, the role of
experts, and managerial and organisational aspects of
safety.

General Objectives
g! to improve the nuclear research approach by inte-

grating social sciences - where needed - to solve
complex problems in interaction with society;

S3 to stimulate university collaboration with social
disciplines in learning process towards transdisci-
plinarity and improved societal responsibility;

13 to improve the training of nuclear experts of
SCK«CEN by gaining insight in their expert cul-
ture and implicit ethical choices;

82 to develop projects and an original transdiscipli-
nary program and project management by involv-
ing young and senior scientists, a variety of uni-
versity opinions and relevant actors from industry
and society.

Achievements

Reflection Group "Ethical Choices in
radiation protection"

The first reflection group is focussing on ALARA
(As Low As Reasonably Achievable) and the precau-
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tionary principle within the context of new trends in
low dose effects, such as genetic susceptibility.

We analysed ethical options in radiation protection
for the Belgian Academy of Science. The coverage
of information on the Tokaimura accident by interna-
tional press was analysed by a researcher in political
sciences from the University of Liege (Ulg) as
explained in the contribution on non-radiological
aspects of nuclear emergencies and safety further in
this text.

At the beginning of 2000 we paid particular attention
to the development of the precautionary principle by
the EC with input of law and academic risk assess-
ment specialists considering different new techno-
logical risks such as GSM and progress in ALARA.
New trends in research on low-level risks such as
genetic susceptibility were considered, including
their ethical consequences. A comparison was'made
with present considerations in medical care regard-
ing the costs of different life-saving measures.

A workshop fall 2000 in collaboration with the
Belgian Health Council has extended the approach to
non-nuclear fields. The recent Belgian dioxin crisis
(in food) was compared to the Belgian Chernobyl
experiences in 1986. Relevant lessons could be
learned on communication. Health effects, regulation
and crisis management of dioxin pollution compared
with radiation have been in a retrospective way
examined.

We contributed to the European ALARA network
workshop in November 2000 in Antwerp, organised
by the Health and Safety office of SCK-CEN. The
workshop focussed on risk governance, comparing
approaches in other sectors than nuclear, confronted
with other risks and challenged by risk assessment as
well. A first Belgian ALARA workshop was organ-
ised following this conference in order to compare
experience as well in industrial, medical as universi-
ty radiation protection practice.

Results of both conferences have been discussed in
the reflection group where the usefulness and limita-
tions of formalisation of ALARA was focussed.

Reflection Group Role of the Expert

The second group analyses expert attitudes, behav-
iour, criteria and dilemmas in nuclear problem solv-
ing and communication. It focussed by the end of
2000 on the development of ethical guidance for the
SCK-CEN expert.

In parallel the group develops a new communication
approach for SCK»CEN. Nuclear energy communi-
cation practices and prospects were analysed in this
context.

Trends in environmental policy also in the non-
nuclear field were discussed.

We looked at new involvement experiments. A con-
sensus conference in nuclear waste, was considered
very useful for the nuclear sector.

Finally we gave attention to the war of disciplines,
which still undercuts all interdisciplinary research
projects. Language was pointed out as the main cul-
prit for communication where particular caution is
necessary concerning the use of metaphors.

After presentations on the mandate and role of the
expert in radiation protection, on expert dilemmas
and on the particular role of the expert in a risk soci-
ety, discussions in the reflection groups lead to the
definition of two research projects in order to organ-
ise a more in depth analysis.

We gave particular research priority to the cognitive
dissonance theory of Festinger (social psychology)
in relation to nuclear expert behaviour. The research
of a PhD aims to contribute to risk governance in
nuclear waste disposal and safety assessment by
examining the cognitive dissonance mechanisms of
experts and decision-makers when they cope with
uncertainty. This theory predicts that experts who are
very committed to their own theory, will sometimes
react not purely scientifically when dealing with
uncertainty. Social psychology will be studied and
applied to the scientific undertaking through some
Belgian case studies, focussing on nuclear waste dis-
posal and safety assessment. Its final goal is to con-
struct a methodology that assesses the involvement
of nuclear experts and decision-makers, that gives
guidelines for the composition of expert commis-
sions and that enables experts to enquire their own
deeds. The aim is to reduce the not purely scientific
factors in expert uncertainty assessment coping of
experts and ultimately to improve risk governance.

Since the beginning of May 2000, another research
project about the role and needs of experts, has been
started. The purpose of this research is a better under-
standing of the constraints and liberty of interpreta-
tion imposed on the experts. The needs of the experts
are examined from the point of view of a set of crite-
ria linked to the societal complexity. The work of a
nuclear expert differs from the role usually assigned
to scientists. The researcher emphasises the impor-
tance of communication through all these aspects,
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leading to the definition of pedagogical supports
needed. The information will present a valuable
input for ethical guidance. Further detail is given in
the contribution on non-radiological aspects of
nuclear emergencies and safety.

The people involved in the reflection groups used the
internet based discussion technology to continue and
develop more in depth the discussions started during
reflection group meetings. After two fruitful e-
reflections, we may conclude that these e-discus-
sions are an efficient supplementary communication
channel, for those people willing to invest enough
time in participating in the discussions. This new
communication tool can be used as an efficient sup-
porting tool for normal meetings or can be used as a
interactive communication channel to larger groups
of people.

(International Atomic Energy Agency) and the
OECD (Organisation for Economic Co-operation
and Development) dealing with energy policy, in
meetings within the UNFCCC (United Nations
Framework Convention on Climate Change) and in
sessions and hearings of the European Parliament.
We made contacts with universities and the Belgian
Federal Planning Office and formed a "Sustainability
and Nuclear Development" Steering Committee, dis-
cussing the methodologies to be used.

We made a contribution to the critical review of the
Belgian governmental plan for sustainable develop-
ment.

A great interest was noticed for the SuND transdisci-
plinary research on the occasion of invited talks at
several nuclear conferences in France, the UK and at
the Climate Change summit COP6 in The Hague.

Sustainability and Nuclear Development
(SuND)

Within this research project, we intend to:

H elucidate the use and function of the sustainabili-
ty concept in different contexts;

a map the diverging views on sustainability;

e compare different sets of methods and indicators
used to put sustainability into practice;

la develop a framework of criteria and indicators for
the transdisciplinary comparison of different
energy vectors under the sustainability paradigm,
with a special focus on nuclear energy.

The project started in September 1999 with a Ph.D.
of an engineer, who graduated also in philosophy and
environmental sciences.

In practice, SCK'CEN developed four (parallel)
research tracks, relating sustainable development and
transdisciplinarity; technology assessment; energy
policies and nuclear energy. It is elaborating on the
following issues for sustainable development:

H impact on the environment during normal opera-
tion (focus on high level waste);

m economical aspects (competitiveness);

ffi efficient use of resources;

a safety (reliability, robustness, 'catastrophe free1);

H proliferation.

Project members participated in conferences and net-
works in relation to sustainable development, tech-
nology assessment and energy policy in nuclear and
non nuclear fields, in expert groups of the IAEA

Transgenerational Ethics related to the
Disposal of long-lived Radwaste and
Cognitive Dissonance effects

Within this research project we intend:

a to explore ethical aspects when dealing with the
time scales considered in the High Level Waste
disposal program;

M to initiate a sensitisation program in order to stim-
ulate answers to the ethical questions raised;

a to gather the philosophical, sociological and his-
torical dimensions of the problem with a view to
set up objective criteria for handling'the problem
further;

88 to study the cognitive dissonance in general terms
but for experts in particular when coping with
uncertainties in the frame of nuclear energy.

This project is managed in collaboration with the
universities of Ghent (PhD work) and Brussels
(VUB) (post-doc), with support of
ONDRAF/NIRAS.

With regard to ethics, we started investigating more
in detail the questions that can be raised around basic
principles like precautionary, responsibility, bur-
den/rights and the answers that can be provided to
handle the problem further.

We extended the project with a social psychological
research approach studying scientists and decision-
makers themselves, when dealing with nuclear ener-
gy controversy. The importance of the Auman factor
was earlier acknowledged in reactor safety. Within
this project,„ the cognitive dissonance theory is
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applied to case studies in the nuclear world, includ-
ing waste disposal. We also looked for participation
in EC projects to extend our network of partnerships.

Regarding ethical aspects, we decided, after discus-
sion within the steering group, to give priority to the
three following topics in the frame of the 2000's
activities:

E a philosophical evaluation of the precautionary
principle in view of transgenerational ethics.
Active protection and passive safety are reference
issues that are dealt with in a precautionary
approach. They have e.g. led to the design of a
multi-barrier concept;

E a philosophical evaluation of the retrievability
option, sometimes put forward as an ethical
responsible approach to waste management.
Issues as political stability and culture, knowl-
edge management and traceability may not be
forgotten in this frame;

3 the elaboration of a questionnaire to get input
from the experts and other stakeholders of the
public on the way ethical situations are felt or
experienced. We considered a phased approach to
improve this questionnaire at different stages,
starting with a first trial within our own depart-
ment.

Regarding the cognitive dissonance of experts, we
recently started a PhD thesis in collaboration with the
University of Ghent in order to enlarge the scope of
performance assessment of nuclear waste facilities to
human sciences as well.

We can relate part of this study to the previous one,
e.g. as far as insight, perception and interaction with
society are concerned. Both projects are therefore
steered by the same structure as already defined for
transgenerational ethics but extended with regard the
study of the cognitive dissonance analysis. The for-
eign representation in the steering committee was
also recently enlarged from Sweden (SKB: Svensk
Karnbranslehantering AB) to Switzerland (ETH:
Eidgenossische Hochschule Zurich).

We are involved in steering the EC project COWAM
(Community WAste Management). The general
objective of this concerted action is to develop prac-
ticable recommendations in order to improve the
decision-making process related to nuclear waste
management facility siting at the local and regional
levels while taking into account the specificity of
national, cultural and historical contexts of Europe
member states.

We were also involved with the consultation of local
population at large through respectively the MONA
group, working at Mol in the frame of the "Low
Level Waste" partnership and the NIREX
"Consensus" conference held in London.

Legal Aspects and Liability

The scope envisaged by SCK»CEN is broad. We pay
attention to the need for a better compensation
regime for large nuclear accidents via the interna-
tional treaties. But it became clear that also the
broader uses of nuclear technology represent a dis-
tinctive character and necessitate appropriate legal
research.

In line with the programme, outlined in 1999, the two
headlines that were examined in depth in 2000 and
will further be examined in the forthcoming year are:

S the role of law in high-technological sectors, as
for the nuclear applications as a whole;

S the place of general principles as ALARA (As
Low as Reasonably Achievable) and the precau-
tionary principle in the (nuclear) law system.

Many lawyers defend the position that strict liability
has to be generalised, as was noticed in the White
Paper on Environmental Liability adopted by the
European Commission. It aims to explore how the
"polluter pays" principle can be best applied.

Others defend the position that, taking into account
the importance and the complexity of certain risks,
these risks are to be born by society and have to be
financed in a collective way - while for the "foresee-
able risk", the fault system has to be restored follow-
ing its natural origins - in which the ethics and the
deterrence-effect play a predominant role. This leads
to a societal debate on priorities between protection
of the environment and supporting the economy.

The legal rules on liability have always played an
important role for the acceptability of nuclear appli-
cations.

As environmental law has broadened the scope of
protection of the environment and necessitates more
precautionary measures, the challenge consists in
examining how nuclear law faces these fundamental
changes. In many countries, as France, Austria and
Germany, new atomic laws have been implemented
or are in preparation. The changes due to this
process, accelerated by European Union Directives
should be studied in depth in relation to its practical
implications (the nuclear field becoming more con-
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trolled under environmental law) and its impact on
law (such as new atomic laws focussing on "stepping
out" options as in Germany).

In the frame of a PhD-thesis, a comparison of the
Civil Law Regimes and the Common Law Regimes
has been started, at the Georgetown University, the
University College London and the institute for
advanced legal studies.

The first headline culminated in an international
Workshop organised by SCK'CEN in Brussels on
May 5th, 2000. Lawyers from different fields had a
round table discussion about their findings on how
law could efficiently give a follow up to the
increased attention given by the international finance
community and industry to risk-management and
optimisation. Focussing the legal sanctions on the
residual risk could lead to an approach of finding
"the deepest pocket".

The second headline was explored at the 4th ALARA
(As Low as Reasonably Achievable) Network
Workshop in Antwerp on 20-22 November 2000 - by
a group of lawyers. One of them is preparing under
contract with SCK-CEN, his PhD-thesis "Liability
for the use of radioisotopes and ionising radiation in
a medical context" at the University of Antwerp.

This PhD-thesis is examining, closely integrated in
the other projects on Nuclear Research and Society,
how policy principles as the precautionary principle
find their way to the law and to the courts, sanction-
ing from time to time also individual behaviour.
Since the 80-ies, law (on liability) has to respond to
the societal and scientific evolution towards a new
era: the risk of the unknown. Recent crises like the
BSE-crisis, the dioxin-crisis or the Coca-Cola-crisis
show that this evolution can influence social concep-
tions about the appropriate roles of science, econom-
ics, ethics, politics and the law in pro-active environ-
mental and health protection and management. It is a
common understanding amongst lawyers that princi-
ples as ALARA (As Low as Reasonably Achievable)
need a clearer definition to become principle of law
and to avoid a conflict with other legal principles or
rules as for the proportionality principle or the stan-
dard of care.

The thesis also considers the role of the (nuclear)
expert before the courts and the interaction between
lawyers (judges) and scientists.

Non-radiological aspects of nuclear
emergencies and safety

Within this research project we intend:

B to study the non-radiological aspec :s of decision-
making in crisis situations or rekted to safety,
including economic, organisational and behav-
ioural aspects;

H to transform results of this research into publica-
tions and recommendations, and to make these
available to all relevant levels within the decision
making process;

is to contribute to improvements in the organisation
related to the management of expertise, and to
have input for the elaboration of an ethical code.

The programme has covered the following topics in
2000:

s< the finalisation of the research related to the
impact of nuclear emergencies in industrial
regions;

m the coverage of the criticality accident of
Tokaimura (Japan) in the written press in various
countries;

S the role of the expert of SCK»CEN, in a broader
context than the emergency situation;

ss the organisational and managerial aspects of safe-
ty within a nuclear research centre.

We analysed the coverage of the Toka:.mura critical-
ity accident in the written press under contract with
the University of Liege. It included an analysis both
of "quality" press and "popular" press, in Belgium
(both the Dutch and the French papers) and abroad
(France and USA). The analysis covered many
dimensions: the accident, the victims, the environ-
ment, the responsibility, the role of the authorities,
the feelings of the population, but also the discussion
of the Japanese energy policy and reflections about
the Japanese society.

In the course of 2000, SCK'CEN engaged a post-
doctoral researcher (PhD in Environmental Sciences,
Fondation Universitaire Luxembourgeoise - FUL,
Arlon). His work related to the experts of SCK'CEN
covers their reflections and attitudes; their relations
with other experts, colleagues, the authorities and the
media; their opinions about SCK'CEN's organisation
related to expertise, etc. Rules of the organisation
and their interaction with experts' implicit and
explicit mandate also are taken in account. The
experts' advises and judgements are then defined as
integrated parts of legitimacy and ways for acknowl-
edgements between other scientists.
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At the end of 2000, we engaged a doctoral
researcher. In collaboration with the University of
Liege, she will work on the impact of the manage-
ment and the organisation upon safety. Within
SCK>CEN, the Department of Decision Strategy
Research and the Health Physics & Safety
Department jointly follow-up her work. Some topics
to be covered are: the role of a safety culture as a tool
to achieve continuous improvements in risk manage-
ment; the role of the "ALARA" (As Low As
Reasonably Achievable) principle in the organisation
of safety; the study of particularities related to
research centres as compared to industrial facilities
and the management of nuclear and non-nuclear
risks. Within the short lapse of time available until
now, an effort has been made to study literature, to
make an introduction into "ALARA" and radiologi-
cal protection and to establish an international net-
work of points of contacts and collaboration.

The economic research focussing on emergency pre-
paredness in industrialised regions - in collaboration
with the UFSIA (Universitaire Faculteiten Sint-
Ignatius Antwerp) - has been finished successfully as
described in the Scientific Report of 1999. The can-
didate defended his doctoral thesis with success in
the beginning of 2000. His work contains theoretical
developments within the field of options theory,
fieldwork in 9 enterprises in the Antwerp harbour
region and numerical simulations based on the
empirical data in combination with 9 emergency sce-
narios. It led to several management conclusions we
communicated to the Belgian authorities. They are
briefly summarised below:

a there is a need for a more efficient communica-
tion scheme;

B the economic impact of a crisis is such that a spe-
cial cell dealing with the special needs of the
industry is recommended;

S all necessary data should be collected and man-
aged using a Management Information System;

c the non-radiological hazards also have to be taken
into account in the decision making process.

Various conclusions can be drawn from the
Tokaimura analysis, but the most relevant to us are:

£ there are very large differences between the vari-
ous countries and newspapers; this is valid as well
for the contents of the papers, Aut also for the
duration of coverage, the aspects dealt with, etc.
Also the general feeling about the Japanese peo-
ple and the economic relations between the coun-
try and Japan play an important role;

the media coverage in the French speaking part of
the Belgian press was much more elaborate, and
much more oriented versus the Belgian context as
compared to the Flemish press;

it is not always possible to get insight in which
way the press consulted experts, and how their
information was used; also here, large differences
exist between the categories of press and the var-
ious countries.

Experts explained their own situation with details
and offered the researcher the opportunity to draw up
conclusions not only with a sociological approach,
but also with historical aspects. We developed two
questionnaires, after multiple discussions with scien-
tific collaborators covering a large spectrum of sci-
ences, but also with the hierarchy and the reflection ,
group on the role of experts. Try-outs with a "guinea
pig" test group have been performed. The first ques-
tionnaire is a multiple choice one including also
intensity scaled questions and best - worst choice
selections, which yield a lot of information about the
topics covered. It also acts as an introduction and a
mental preparation to the second questionnaire. This
one contains open questions, and the experts are
interviewed by one of the researchers. We selected
experts based on a number of criteria, including con-
tacts with media, place in the hierarchy, scientific
output etc.

Perspectives

We will give particular attention to perception and
communication research and to involvement experi-
ments.

We will analyse new trends in international networks
to make value judgements more explicit.

The main perspective is a new kind of collaboration
of disciplines and company levels. The reflection
groups are testing this as a meeting point and
exchange forum of views and experiences. We will
present the results of internal inquieries and reflec-
tions at a Topical Day in 2001

We plan to extend the exploration of the role of
experts and their communication towards crisis situ-
ations.

The more specific project perspectives are:

a for the coming working years, SuND wants to
enrich the research with a critical socio-econom-
ic approach. A new Ph.D. project should focus on
the understanding of the perception of economic
factors, and the related influence on energy poli-
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cy decision making. In co-operation with the Paul
Shelter Institute (PSI Switzerland), SuND will
study the role and the implementation of criteria
and relevant indicators within comparative
assessment studies of energy systems. SuND will
contribute to the development of social and insti-
tutional criteria through an organised consultation
with involved stakeholder groups, in accordance
with the participation principle as defined in
Agenda 21;

m we will extend the application of the question-
naire on ethics regarding nuclear waste to other
departments and institutions, providing the neces-
sary improvements suggested by the first exer-
cise.

We will pay special attention to the way scientists
and decision-makers cope with uncertainty, consider-
ing the benefit of understanding psychological mech-
anisms at the expert level. The Centre will stimulate
the Belgian participation to the COWAM project,
approaching this problem at first from the point of
view of the local and regional communities currently
or potentially concerned by the siting and the opera-
tion of the nuclear waste management facilities. The
first step in this collective reflection will be the cre-
ation of a European "Platform of Dialogue for local
and regional Communities";

a future work on legal aspects is going to be struc-
tured along the lines of the PhD thesis and on a
programme for a new Workshop to be held in
May 2001 entitled: "Efficiency of liability
regimes to prevent and to compensate damage in
a technological society". With the Universite
Catholique de Louvan, a new project is consid-
ered in order to compare the legal sanctions fore-
seen in criminal, public and private law, in the
nuclear field. It is the objective to examine how
sanctions have a proportionated effect and what
purpose they serve;

a we will contribute to the redaction of a deonto-
logical code in collaboration with the reflection
group on the role of the expert. Afterwards, focus
of the work will more be oriented towards com-
munication in emergency situations
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