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Introduction

Two years ago SCK-CEN has created a discussion
forum with social sciences and humanities. This has
extended the well-established multidisciplinary
approach of SCK-CEN with the input of social sci-
entists from universities. It has led to a structured
transdisciplinary approach integrating social scien-
tists within scientific and technological projects. A
structured collaboration became fully operational in

2001.

The programme is focussed on actual problems. We
started research projects to treat some of these prob-
lems and discussed others in reflection groups.
Moreover, relevant actors within SCK-CEN or in
society have been involved.

Projects have been started upon thematic demand
from internal departments with interested supply of
Belgian universities. Four project leaders, with the
assistance of steering committees and co-ordinated
by a horizontal programme manager, are responsible
for research on the following project issues:

Si sustainable development (SD);

ss ethics and decision making in nuclear waste man-

agement (transgenerational ethics/retrievability;
socio-psychological aspects and local involve-

ment);

Si law and liability (medical applications and the
basic safety standards (BSS) implementation);

i: decision making (emergency management; safety
culture; ALARA and ethical choices in protec-
tion).

For the reflection groups, a mixed team of 16 co-
workers of SCK-CEN (50% social scientists) pre-
pares and reports on brainstorming meetings with
university experts and individuals of industry and
authorities, showing interest in developments at
SCK'CEN. Two thematic reflection groups discuss
broad items of high actuality. The themes are:

s ethical choices in radiation protection;

s role and culture of the expert.

Background

The projects address philosophical, sociological,
legal, organisational and economical issues simulta-
neously. The researchers also look at communica-
tion and culture in the scientific research concerning
the nuclear activities. Their work is directly con-
nected to problems encountered in different depart-
ments in which they are integrated. These scientists

have an education in one or more social sciences or
humanities, some of them combined with training in
exact or applied sciences. The year 2001 was
marked by a better focussing of the research subjects
proposed for the doctorates and by the finalisation of
the post-doctoral research on nuclear waste and
expert culture.

The H-team (co-workers in social sciences) is linking
the result of collective and individual work and
addressing new ideas from staff members of
SCK«CEN and of external partners (universities,
national or international authorities and advisory
boards, industry). The reflection groups "expert cul-
ture" and "ethics in radiation protection" are the main
forums of interactions.

At the level of the European Commission, the expert-
ise and the participation of scientists in the process of
political decision (White Paper on Governance)
became an important subject. The framework of
Sustainable Development (SD) may give new
responsibilities for future. The Precautionary
Principle (PP) as well as the ALARA principle tend
to become strategic references in science and risk
governance. New trends for radiation protection are
creating a new momentum with important formal
and informal implications.

Soft law and gentlemen's agreements are influencing
the dynamics of the research.

Objectives
K Using a transdisciplinary learning process:

- to analyse crucial new problems and views;

- to stimulate interdisciplinary reflections with a
variety of opinions from internal and external
experts;

-to participate in innovative experiments on
safety related issues involving relevant actors;

-to develop a future capacity for proactive
nuclear problem solving in society;

-to perform communication exercises, studies
and support to the development of a communi-
cation strategy;

S to improve company and expert culture by gain-
ing insight in interactions and by implementing
ethical guidance;

m concrete in depth development of these objectives
through field projects.

The approach aims at stimulating the critical sense of
the researchers in the nuclear field and tries to

Scientific Staff
GlJNTF.R BOMBAERTS,

MICHEL Bow,
BENNY CARLE.
GUSTAAF CORNELLS,
PASCAL DEBOODT.
CHLOEE DEGROS,
GILBERT EGGERMONT.
ISABELLE FUCKS,
FRANK HARDEMAN,
ERIK LAES,
STEVEN LIERVIAN,
GASTON MESKENS,
BERNARD NEERDAEL,
ANNE VERLEDENS,
LUDO VEUCHCI.EN

Supporting Staff
CATHERINE Si'Ecr.
KAREN STOOPS,
DOMINIQUE TREPAGNE-GLINNE,
GRIET VANDERPERREN,
MONIQUE VAN GEEL,
ELS VAN MUSSCHER,
CINDY VERACHTERT

Radiation Protection 37



improve the general intervention capacity of the
experts of SCK-CEN and its partners.

Programme

The programme of social sciences consists of sever-
al projects. The various aspects are linked at first to
the demands identified by departments prior to being
shaped by the individual researchers and fine-tuned
by the general programme concept. The research top-
ics are in full development. Bridges are established
between various questions (ALARA, l iabil i ty,

Precautinary Principle, explication of value judge-
ments). The approaches have a specialised base, but
horizontal interactions allow developing wider and
more complex interdisciplinary collaboration often
via the reflection groups. Moreover we develop a
process towards an ethical charter for SCK-CEN.

Sustainable Development

The project "Sustainability and Nuclear Develop-
ment" SuND aims at performing transdisciplinary
research on the technological aspects of nuclear sci-
ence & technology in view of Sustainability and in
interaction with human sciences (economics, philos-
ophy, social sciences, ethics, law). Within this
research project, the researchers intend to:

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

5J map the diverging views on Sustainability:

s compare different sets of methods and indicators
used to put Sustainability into practice;

:s 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.

Ethics and decision making in nuclear
waste management

The project on "Transgenerational ethics related to
the disposal of long-lived radwaste" aims at clarify-
ing the ethical options, at making the provisions for
basic information, at identifying the core problems

from a philosophical standpoint and at exploring dif-
ferent points of view. It initiates a sensitisation-pro-
gramme and makes some recommendations to the
stakeholders.

A survey (n=604, 34% response) was conducted fol-
lowed by subsequent processing and interpretation of
results. The philosophical assessment of central con-
cepts like retrievability and precaution referred to
three ethical systems: utilitarianism, egalitarianism
and Kantianism. Account was given to other deter-
mining societal factors (economical, psychological,
philosophical, etc.).

The research on "Socio-psychological aspects of
decision making on radioactive waste" has focussed
on the feasibility of studying cognitive dissonance
mechanisms in scientists, through a co-promotorship
in social psychology. The research considers the risk
assessment phase for decision making in waste man-
agement. A literature study has been performed.

A questionnaire is under construction as part of an
exploratory methodology. The observation of partic-
ipation groups of local partnerships on low-level
waste disposal options has been started. The
researchers have joined the European concerted
action COWAM, structuring experience of similar
involvement practices in Europe. The philosophical
aspects in radiation protection, defining important
criteria and approaches for performance assessment
of waste disposal concepts, are also being analysed
and discussed.

Law and liability

The project pays attention to the need for an optimal
preventive approach in nuclear activities and an
appropriate compensation regime for nuclear activi-
ties. It became clear that the medical uses of nuclear
technology represent a distinctive character and
necessitate appropriate legal research.

The efficiency of applied law and general principles
is being questioned in particular, as these general

principles are often not explicitly formulated, espe-
cially in the field of radiation protection. Law has to
respond to societal and scientific evolutions where
the challenge is: the risk of the unknown. The new
regulations on radiological protection will be exam-
ined, putting a renewed emphasis on optimisation
(by introducing notions such as "dose constraints"
and "diagnostic reference levels"). In this context the
researcher pays particular attention to the develop-

ment of the precautionary principle and to progress
in ALARA, including other new technological risks
such as electromagnetic fields.

New trends in research on low-level risks such as
genetic susceptibility have been considered.
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As environmental law broadened the scope of pro-
tection of the environment and necessitates more pre-
cautionary measures, the challenge consists in exam-
ining how nuclear law faces these fundamental
changes. In many countries, new atomic laws have
been implemented or are in preparation. The induced
changes, accelerated by European Union directives,
should be studied in depth in relation to their practi-
cal implication (the nuclear field becoming more
controlled under environmental law) and their
impact on law (such as new atomic laws on "stepping
out" as in Germany or on "transparency" as in
France).

One aspect of the research in law consists of a large
study on the role (nuclear) experts play in court and
on the interaction occurring between lawyers
(judges) and scientists. An analysis of case law will
allow drawing conclusions in relation to the stan-
dards required from the radiologist and the expert
witness in civil cases.

On October 1st, 2001, a new legal research project
was launched in collaboration with the UCL entitled:
"Legal measures liable to manage risks and damages
generated by nuclear activities".

Organisation and safety

A research project was set up in collaboration with
the Health and Safety Department of SCK'CEN,
related to "Culture of safety taking into account
organisational factors". It has started in October 2000
with the aim to understand and to analyse the rela-
tions between the organisation of SCK-CEN with
respect to the safety requirements in particular
departments. The project aims at a better insight how
the organisation takes part, positively and/or nega-
tively, in guaranteeing a high level of safety and how
this is structured.

Expert culture and communication

The project "Culture and needs of the experts" aims
to improve knowledge on perception of the experts
and on the way they intervene. It required the use of
a multiple choice-questionnaire and personal inter-
views. The subjects developed are the mandate of the
experts, the responsibility, the mechanisms of repre-
sentation and the communication. Attention was
given to hierarchical relations at work, contracts,
quality assurance and deontology, as well as to links
between experts and actors. The project also looks at
the role of the experts in relation to decision makers

(as advisors, as project-administrators, as
researchers) as well as to the limits of their mandate
and the respective motivation experts have. The
interviewed SCK'CEN experts have given a lot of
concrete illustrations of problems encountered. The
results showed the complexity of the expert culture
and the necessity of having a global approach to
improve culture and clarify expert identity. The
needs of the experts are now better known by the
hierarchy and clarified for them selves. Both factors
could allow successful strategic interventions. The
deontology and the communication are dimensions
to address in order to improve the awareness for the
various questions shaping a modern company and its
human resources.

An ethical charter was programmed for SCK-CEN.

The reflection group "Ethical Choices in
Radiation Protection"

Meetings were organised on:

a biological and health effects of ionising radiation
compared to other genotoxic agents;

n genetic susceptibility;

a risk assessment of depleted uranium, with evalu-
ation of the knowledge base;

m ALARA philosophy and the extension of radia-
tion protection criteria;

Particular attention was given to new developments
in molecular biology creating new opportunities for
epidemiology by biomonitoring.

Synergistic interaction, the morbidity impact of
smoking, the effects of new trends in early diagnosis
of diseases on risk communication and management
were introduced by controversial contributions from
medical specialists. The genetic inequality in effects
of radiation on cancer development was compared
with social inequalities in sub-populations.

The risk of depleted uranium was discussed by high
level European experts challenged by a specialist
from the Belgian Health Council with experience in
military approaches and by specialists having per-
formed field measurements. It was noticed that risk
quantification is handicapped by considerable uncer-
tainties on military data and on bio-kinetics of health

effects.

European environmental specialists also introduced
the prospects of protection of the environment, not
limited to human health. They addressed the protec-

tion of biota in the light of new developments in

Radiation Protection 39



international regulations and scientific indicators
(genetic susceptibility, hormonal disturbances).

The Reflection group "Expert culture"

A topical day on "Ethics, culture and role of the
expert" was organised to discuss with external spe-
cialists about the preliminary results of the
SCK'CEN enquiry and to consider developments of
ethical codes in other institutes and professional
organisations. The detailed results of the question-
naires on SCK'CEN experts and the feedback of the
topical day served as input for starting the redaction
of a draft of an ethical charter for SCK'CEN. The
reflection group made recommendations on the
process for developing ethical guidance and follows
up the process, which was carefully prepared with
broad involvement.

The H-team took the initiative to start an evaluation
of the concept and organisation of integration of
social sciences and humanities in the hard research of
the centre in order to optimise the approach.

Achievements

SuND Project members participated in conferences
and networks in relation to Sustainable Development
(SD), technology assessment and energy policy in
nuclear and non-nuclear fields, in expert groups of
the IAEA and the OECD dealing with energy policy
and in meetings within the UNFCCC (United
Nations Framework Convention on Climate
Change). During the last year, a Steering Committee
met several times in order to discuss the methodolo-
gies and the approach of a doctoral study of one of
our researchers. As a result, the methodologies were
refined to be able to proceed with a participatory
technology assessment in connection with a possible
contribution of advanced nuclear technology to
future energy policy strategies. A great interest was
noticed for the SuND transdisciplinary research on
the occasion of invited talks at nuclear conferences in
Belgium, the UK and France. This year, a contract of
association with the European Commission was

signed in the frame of the European Fusion
Development Agreement (EFDA). SuND contributes

to the EFDA project "Fusion as Part of the Energy
System", a project situated within the field of System
Studies (Task area socio-economics) of the EFDA
Technology Programme 2001-2002.

A follow-up was given to the implementation of the
Kyoto protocol in the conferences of Bonn and The

Hague and in Belgian conferences on this subject.
The Ampere report was analysed in a ini t ia l way.

In ethics and decision making in nuclear waste a final
report was prepared, taking all-relevant dimensions
of the problem into consideration: time scale prob-
lems, sociological and psychological aspects, etc. A
Topical Day on Ethics and Radioactive Waste is
scheduled for January 22, 2002. Interim results were
presented at different occasions and in particular to
the international steering committee.

A contribution was given to the ethical reflections on
retrievability wi th in SCK-CEN and towards
ONDRAF/NIRAS as evolving option in the process
of development of deep geological disposal of
nuclear waste, assessed in the SAFIR II report.

The Belgian actors in the development process of
and decision making on surface disposal of nuclear
waste could be convinced to participate in the
European concerted action COWAM.
ONDRAF/NIRAS, Electrabel, FANC as well as pol-
icy makers, through the local partnerships MONA
(Mol) and STOLA (Dessel). contributed to a first
successful meeting organised with SKB and the
municipali ty of Oskarsham in Sweden.

The PhD thesis on "Liability for the use of radio-iso-
topes and ionising radiation in a medical context" has

already led to a clear view on the role of the PP in
nuclear law and in particular on its role in the liabil-
ity regimes.

At the same time it was concluded that likewise, the
ALARA principle needed a clearer definition to
become principle of law and to avoid a conflict with
other legal principles or rules such as proportionality
principle or standard of care.

At an international Workshop on October 15"', 2001,
organised at the Antwerp University UIA, this legal
research was reviewed and other themes were devel-
oped - such as the BNCT-Heinrich case in the US,
the role of the experts before the courts and the
causality problem - in particular for low doses of
ionising radiation

The theoretical framework to study the organisation-
al aspects of safety and safety culture was established
last year. An international Steering Committee was

created. An on-set of fieldwork has been started by
the end of the year. This includes a period to become
familiar with different installations of SCK-CEN,
such as the BR2 reactor and the organisation of focus
group sessions (group discussions) with members of
SCK-CEN, belonging to different hierarchical levels
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and installations. This focus group work will also be

completed by interviews with key-persons in the

Centre.

The fundamental discussions on ethical choices in
radiation protection allowed clarifying challenges for

law, liability and regulation in ongoing research of

SCK-CEN, as well as broadening the risk approach

in the nuclear field. The scope of our transdiscipli-

nary ALARA skills, approaches and networking

could be enlarged. The radiation protection system

should gradually be improved to demonstrate protec-
tion of the environment in an equal base for radioac-

tive and non-radioactive exposures.

The outcome of a very interesting reflection on tech-

nical, environmental, biological and waste implica-
tions in the context of the military use of depleted

uranium was the need for a more proactive approach.

The problem should not have occurred if the present

BSS regarding clearance had been applied to pre-

military depleted uranium business in the USA.

A more general need for a better anticipation of cri-
sis situations, with less abstract indicators of risk

regarding perception, better involvement of stake-

holders and simple but coherent communication has

confirmed earlier conclusions from the comparison

of nuclear and non nuclear crisis situations

(Chernobyl versus dioxins in food). An interdiscipli-
nary reflection could be organised on demand of

FANC on the new challenges for radiation protection
and waste management from NORM (Naturally

Occurring Radioactive Materials).

The results relating to the culture and the needs of the

expert have been presented to the staff of SCK-CEN
as input for a process of developing ethical guidance.

Results and experience were exchanged with IPSN
during a seminar on case analysis and applicability of

ethical guidance. A draft version of an ethical charter
was developed for discussion with all SCK«CEN co-

workers, using intranet as a tool.

Growing attention was given in this reflection group

and on the topical day to involvement of the public in

societal controversies in relation to the responsibili-

ties of experts and their culture. The original

approach of dialogue with opponents on risk evalua-
tion and perception near the French reprocessing

centre in La Hague was discussed with IPSN in rela-

tion to the French transparency debate.

Contract actions within the framework of EFDA
have started to support the fusion programme of

SCK«CEN in order to contribute in a proactive way

to the study of societal interactions for future large

infrastructures at the European level, while collabo-

ration with ONDRAF/NIRAS on waste disposal con-

tinues. SCK'CEN and IPSN, with some input of
CEPE, will jointly contribute to the programme

"Socio-economic research on Fusion", within the

context of the potential siting of ITER near

Cadarache.

A feedback of experience was organised towards
improving functioning of SCK'CEN and its experts

confronted with societal interactions and value

judgements. A draft ethical code was edited in an

open-ended process of reflections on making value
judgements more explicit in scientific work.

The conclusions and suggestions of the collective

work of the H-team together with exact and applied

scientists are already used to optimise safety
approaches and to stimulate transdisciplinary prob-

lem oriented reasoning in this societal context.

Perspectives

For the coming working years, SuND wants to enrich
the research through collaboration with the universi-

ty of Leuven (Energy Institute) and the university of
Antwerp (UFSIA-STEM). A participatory exercise

with members of societal stakeholder groups will be

carried out to assess the potential contribution of

nuclear technology to a sustainable energy supply

scheme.

In addition, SuND researchers are invited to take part

in a IAEA consultancy on the Methodology of

Assessment of Innovative Reactor and Fuel Cycle
Systems, an activity within the IAEA's International
Project on Innovative Nuclear Reactors and Fuel

Cycles (INPRO).

The results on nuclear waste management could be

used as a basis for a large study on the socio-psycho-
logical factors in the risk assessment concerned in
the decision making process for radioactive waste

disposal. The aim is to:

S study the socio-psychological factors in the risk

assessment phase required for the decision mak-

ing process for radioactive waste disposal;

si contribute to improve radioactive waste manage-

ment;

88 inquire philosophical aspects with regard to radi-

ation protection;

M take part and contribute to participation groups on

low level waste disposal;

s organise a basic course on ethics at SCK'CEN.
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In future the law researchers wil l continue to exam-

ine how law can follow up in an effective way the

increased attention given by international communi-

ty and industry to risk management and optimisation.

Two headlines will be further developed in the fol-

lowing year:

the role of law in high-technological sectors, as

for the nuclear applications as a whole;

• • •: the place of general principles as ALARA and PP

in the (nuclear) law system.

A Topical Day on "Law and nuclear activities" is

planned. The project wil l pay thorough attention to

the recent regulations implementing the Euratom

directives on radiological protection and establishing

the FANC (Federal Agency for Nuclear Control).

The first results of research on organisational aspects

of safety will be presented on a topical day on

"Human factors in industrial safety", planned for

December 2002. It is the aim to organise a relevant

exchange of information and approaches with other

sectors and disciplines, such as law. The focus group

methodology wi l l also be introduced in the EFDA

contract work, which will lead to focus group ses-

sions near Cadarache in the second half of 2002.

The social scientists wi l l continue to support the

process of implementation of ethical guidance start-

ed in SCK-CEN. A collective reflection is pro-

grammed about value that we share, to be integrated

in this process to improve the awareness. The staff

will also be consulted on their needs to define more

specific guidance for particular groups of experts.

Research complements could allow going deeper in

certain aspects of comparative perception of other

experts and stakeholders (authorities, media, other

experts in the nuclear field...). Case studies examined

during the inquiry could be used as a base to stimu-

late a reflection on the limits of the expertise and on

the applicability of proposals for ethical guidance.

The work concerning the cultural dimensions of the

expertise wil l be integrated into an educational pro-

gramme aiming to be a support for the ethical guid-

ance process and for the improvement of the expert

competence in societal interaction and communica-

tion.

The integration of the results of this new dynamic of

reflections and research projects, deepening out par-

t icular issues, should contribute to overcome the

polarised debate on nuclear research and energy.

During the year 2002, the transdisciplinary initiative

will be reinforced by investing also in methodologi-

cal support for the different researchers in social sci-

ence and humanities.

Participation in EC Framework 6 wi l l be prepared.
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