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FOREWORD 

Countries with nuclear power programmes are actively concerned with problems of information to and 
communication with the public, because of the extent to which nuclear energy, as few other industrial 
activities, depends on its acceptance by society as a whole. The magnitude of the task is prompting 
them increasingly to exchange experience, to examine common problems, and to intensify their 
research. The Nuclear Energy Agency (NEA) of the OECD has held four workshops on different aspects 
of information and communication in the field of nuclear energy. These workshops made it possible to 
assess the diversity of the national situations and experience, and, to a certain extent, to contribute to 
the future development of the information policies and programmes of OECD Member countries. 

The topics dealt with by the workshops were, respectively, "Public Understanding of Radiation 
Protection Concepts", "Public Information During Nuclear Emergencies", "Communicating with the 
Public on Nuclear Power Plant Operating Experience", and "Public Information on Radioactive Waste 
Management". 

The harmful effects of radioactivity arouse fears or questions in the mind of the public. The field of 
radiation protection, which is as wide as it is complex, is fairly impenetrable to the layman. Conveying 
an understanding among the public of the concepts of radiation protection was therefore chosen as 
the subject of an NEA workshop, at which radiation protection experts and communication specialists 
reviewed methods and terminology that would be appropriate to use in explaining to the public 
scientific facts relating to radiation hazards and protective measures. 

This workshop was followed by another dealing with radiological emergencies. Whereas the former 
concentrated on rendering the content of the message aimed at the public comprehensible, the latter 
looked at means and methods likely to improve the delivery of the message in crisis situations. New 
communication techniques were reviewed in the light of national experience in the areas of information 
dissemination, staff training and the preparation of emergency plans. 

One of the effects of the Chernobyl accident was to highlight the need of the public for information on 
normal operation and routine events at nuclear power plants. In the interests of transparency, the 
nuclear industry and the regulatory authorities systematically provide information to the public, particu
larly through the media, on nuclear power plant operating experience. A seminar was held to ascertain 
the various methods used, to evaluate their effectiveness, and to consider ways of increasing 
awareness among the public and the media of the value of feedback from operating experience. 

Activities involving information to the public on radioactive waste management pursued in various 
countries have also been studied. A workshop was held to evaluate the principles and methods applied 
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to maintain confidence among the public, particularly at the local level, and to review the successes 
and failures in the various national practices and policies in this field. 

The first part of this publication is devoted to a detailed examination of the subjects dealt with in these 
four workshops, and concentrates on the main aspects of communication with the public in each of 
the fields covered, drawing special attention to the difficulties and obstacles encountered in presenting 
results drawn from experience. 

The second part presents a summary of the main aspects of communication with the public in the field 
of nuclear energy, in the light of the lessons drawn from these workshops. The most effective means 
and techniques of communication are highlighted, in order to establish general principles of communi
cation with the public and to formulate new guidelines for the development of communication in this 
field. 

Increasing emphasis is being placed today on providing the public with meaningful information on 
complex scientific and industrial activities, and on the need for public consultation and participation in 
the decision-making process. Specifically, countries with nuclear power programmes recognise the 
importance of fostering a true communication process with the public. Only in this way will it be 
possible to achieve public understanding and trust, which are essential if nuclear power is to play an 
effective role in helping to meet the energy requirements of OECO and other countries. Through this 
report, which is published under the responsibility of the Secretary-General, the OECD Nuclear Energy 
Agency hopes to contribute to this objective. 

Dr. K. Uematsu 
Director General 

OECD Nuclear Energy Agency 

* 

The Secretariat of the OECD Nuclear Energy Agency wishes to thank Mrs. Genevieve Martinez-Ferone, 
a consultant to the Agency, for her invaluable contribution to the preparation of this report. 
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INTRODUCTION 

1. Nuclear energy Because of the considerable expansion in the demand for information, 
and public opinion communication has taken on a special significance. The various partners 

in the socio-professionai, economic and political fields have become 
aware of the need for a better understanding of their respective roles and 
interests, thanks to a continuous process of interaction between them. 

While individual commercial enterprises and certain professional interest 
groups, at their own level, understood early on the advantages of a 
communication policy and the benefit to be derived from a favourable 
public image, the industrial and scientific world as a whole only came to 
feel such a need at a much later stage. After the Second World War, 
industry and science still had a very positive image in the popular mind. 
Policies for economic growth and energy development were applied in a 
climate of confidence. Industrial vitality, scientific research and technolog
ical progress were seen as factors of prosperity. No one had as yet 
thought of challenging the primacy of economic development in the name 
of environmental protection. 

Nuclear energy also benefited from this general climate of confidence, and 
developed on the basis of a large measure of consensus. Yet confusion 
between the atom for civilian purposes and that for military purposes was 
rooted in the public's unconscious mind, and carried the seeds of negative 
reactions to the nuclear industry. 

Towards the end of the 1960s, a division opened up in the industrialised 
societies, under the influence of a movement of criticism directed at the 
harmful effects on the physical and social environment of what were 
considered to be the excesses of unbridled technological progress. The 
economic recession following the oil crisis of 1973 provided new argu
ments for this movement. Atmospheric pollution and other nuisances due 
to intensive industrialisation, the abuses of the consumer society, 
problems created by urban development, the failure of major groups in 
society to adjust to modern life, all contributed to the emergence of a 
new anti-industrial and naturalist attitude. 
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Nuclear energy, which had until then been seen as one of the engines of 
economic development, became a symbol for the dangers of a society too 
exclusively dominated by the quest for technological performance. The 
energy crisis both highlighted the value of diversification in sources of 
energy supply and of energy-saving measures, and showed that there 
were limits to the high cycle of growth. This somewhat moderated the 
most radical tendencies of the ecological movement in questioning indus
trialisation. The nuclear industry, although it had not given rise to any 
significant accident at the time, did not benefit entirely from circum
stances in which its advantages could be appreciated in a proper perspec
tive. Since then, of course, the accidents at Three-Mile Island and 
Chernobyl have helped to confirm the anxieties of the public with regard 
to the industry. 

All governments of industrialised countries now recognise the need to 
integrate the objectives of environmental protection and social progress 
into economic and industrial development policies. At the same time, the 
enterprise culture and the market economy in general enjoy broad support 
among the public. On the other hand, the nuclear industry still has a 
largely negative image. 

2. Nuclear energy Among the main criticisms directed at nuclear energy, there is almost 
and information always the lack of "transparency" of information on, for example, the 

risk of serious accidents or radioactive waste. The policy of secrecy, 
which is justified for military applications, has often, rightly or wrongly, 
been seen as a desire to restrict the dissemination to the public at large of 
information on industrial applications, partly because it is difficult, objec
tively and psychologically, to dissociate the latter from the former. It also 
has to be recognised that, from the start, the public did not really demand 
information, either because it was inclined to trust the experts or because 
of the excessive complexity of the scientific and technical problems aris
ing in a field that was still new. The nuclear specialists, moreover, were 
badly prepared to supply to 3 wide audience simple explanations on the 
essential aspects of these problems and did not feel any need to do so. 
Finally, th< first confrontations between systematic opponents of nuclear 
energy and experts working on the development of the technology were 
unlikely to end in any agreement on satisfactory conclusions. 

The analysis of all these factors, however, must take into account the 
influence of the circumstances peculiar to each country in which nuclear 
power programmes have been adopted and implemented. Public opinion 
in the various countries has evolved in very different ways, but, generally 
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speaking, reactions to events and to proposals affecting the nuclear 

industry have tended to become more emotional and irrational. 

Governments have certainly not been insensitive to this, and political 
debates on nuclear energy, national consultations or information cam
paigns have not been lacking over the past 15 years. For their part, the 
media give great prominence to the implementation of nuclear power 
programmes and even more to incidents and errors which arise in nuclear 
plants. The information is therefore available, to a large extent. 

Without underestimating the risks inherent in nuclear energy or the other 
problems to be solved in order that it can develop, it has to be acknowl
edged that the public has often been more sensitive to these problems 
than to the positive aspects of the technology. The ability of the nuclear 
industry in the OECD area to produce nearly 25 per cent of electricity 
needs economically, without damage to public health, without contribut
ing to the greenhouse effect, but at the same time promoting security of 
energy supply, is, for example, less widely appreciated. Apart from the 
real difficulty of presenting an objective evaluation of its advantages and 
disadvantages which can be understood by non-specialists, the nuclear 
industry indeed continues to suffer from a communication deficit with the 
public. 

At the present time, those responsible in government and industry know 
that winning back public confidence is an essential precondition in most 
countries for the continuation or resumption of nuclear programmes, 
whatever the validity of the arguments may otherwise be on the value of 
or even the need for these programmes in satisfying long-term energy 
needs. 

Public information programmes 

All countries with nuclear generating capacity, towards the end of the 
1970s and at the start of the 1980s, launched considerable efforts to 
win or maintain public confidence. The information programmes today 
have a number of points in common, despite the differences in political 
and institutional mechanisms peculiar to each country. 

In particular, these programmes provide for the organisation of informa
tion meetings at both local and national levels, visits to nuclear power 
plants, direct contacts with the populations concerned, exhibitions and 
information stands, publications, advertisements, educational material for 
schools, audiovisual documents, more specialised information campaigns 
on certain aspects of nuclear energy, such as the management of radioac
tive waste, and the organisation of information and distribution services 
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to the press. At the institutional level, procedures applied include public 
inquiries, official debates, local hearings and information missions, and 
prior consultations on a formal basis with all the elected assemblies 
concerned. Despite these procedures, a large part of the media all too 
often continue to deal with any information relating to nuclear matters in 
a spectacular or simplistic manner. Thus considerable effort is devoted to 
relations with the media, in order to keep them supplied as much as 
possible with information on nuclear energy and on associated regulatory 
activities, and also in order to help them acquire the scientific and techni
cal knowledge required for a good understanding of the subject. 

Experience of the main information campaigns conducted in several coun
tries revealed only a moderate degree of success. There were many 
reasons for this partial failure or partial success. To begin with, public 
reactions to nuclear energy are conditioned by a great diversity of psycho
logical influences and motivations. Perception of nuclear energy is associ
ated with deeply rooted anxieties, such as those aroused by the destruc
tive power of the atom and invisible radiation. All these deeply rooted 
individual impressions are highly resistant to change. Under these condi
tions, it is necessary to re-examine the notion that, in order to gain public 
support, it is enough to provide more detailed information on nuclear 
reactors, safety, radiation doses, etc. It is important therefore to under
stand that communication breaks down at two levels: either the message 
to the public is not well enough formulated or delivered; or the public 
develops a particular resistance to the information, such that it rejects 
those messages that do not correspond to its own views. Thus the public 
generally remains impervious to rational arguments regarding the safety 
and efficiency of nuclear plants, because it is more responsive to state
ments such as "nuclear energy causes cancers", which impress people 
more by stimulating their fear. The complexity of nuclear technology and 
the scientific and regulatory disciplines relating to it is in itself one of the 
reasons for the rejection of nuclear power and helps to perpetuate a 
vicious circle: what is complex is not easy to understand and in turn 
increases the anxiety in people's minds. A common language between 
the public - even an interested public - and specialists remains to be 
found. 

Debates organised by the public authorities on a bipartite basis have 
often turned to the advantage of the anti-nuclear speakers, who were 
better communicators than their opponents, because they knew how to 
use effective and direct language and how to arouse strong images in the 
minds of their audience. These debates have served a useful purpose in 
highlighting the fundamental difference between the communication tech
niques used on each side. Senior management staff in the field of nuclear 
energy (engineers, scientists) are limited in their arguments, which are 
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based essentially on observation of facts and respect for scientific truths. 
Their opponents feel more independent of the facts, and their arguments 
are often founded on the same logic as those of the public which they 
echo. Nevertheless, this observation should not prompt the conclusion 
that any information campaign is doomed to fail or be met with indiffer
ence from the outset. On the contrary, it shows the need to disseminate 
information in a more targeted way, taking greater account of the specific 
needs of the groups to which it is addressed. It is therefore desirable that 
officials in the nuclear industry and regulatory bodies continue to improve 
their direct communication with the public in order to reinforce their 
credibility and to facilitate the dialogue. 

The Chernobyl effect 

The accident at Chernobyl in April 1986 mercilessly exposed the unpre-
paredness of the public authorities in the area of information and commu
nication with the public in crisis situations, and their shortcomings at the 
level of co-ordination of information with other countries. It also 
unleashed renewed demand for information on the part of the public, and 
highlighted the role of the media in this respect. The media relayed the 
uncertainties, inconsistencies, contradictions and sometimes vehement 
disagreements between the scientific experts themselves, leaving the 
public at best perplexed and at worst anxious. This amplifying effect did 
great damage to the credibility of the competent bodies. Opinion polls 
conducted in the OECD countries after the accident clearly showed a loss 
of confidence in nuclear energy and the emergence of new concerns 
regarding nuclear safety, emergency response plans and radiation protec
tion. Admittedly, the public uncertainties with regard to nuclear energy-
date back to well before Chernobyl, but the accident provided a powerful 
catalyst. After April 1986, the question of communicating with the public 
took on an added dimension, and it is now receiving high priority in all the 
OECD countries. The demands of the public and the media to be kept 
informed is matched by the need of the competent authorities to make 
themselves known and understood. There is an urgent need to plan new 
information programmes, to place them on a long-term basis, and to 
provide information in a more systematic way. 

3. Nuclear energy 
and communication 
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This work, which must be rigoious and methodical, should be based on 
systems of classification and analysis already in place. 

However, it is difficult to apply pre-established methods, which have been 
tried and tested in related fields, to communication plans in the field of 
nuclear energy. The latter must be inherently related to the specific nature 
of nuclear energy and its impact on society. Images such as the transmu
tation of elements, the conversion of mass into energy, the breeder 
reactor producing more fuel than it consumes, take on a mythical quality 
in the popular mind. The reactions and perceptions to which this gives 
rise call for a special approach. The various sensitivities voiced by the 
public, the main factors around which anxieties crystallise, and the per
ception of the risks associated with them, must therefore be analysed in 
depth. These are some of the preconditions which those responsible for 
communication must take into account in order to apply effective meth
ods of explanation drawing upon the experience of the different countries 
in this field. 

The main concerns of the public and the perception of risk 

One of the areas to which the public attaches most importance is unques
tionably that of radioactive waste and its disposal. All individuals sur
veyed in opinion polls mention this problem without any prompting. As 
most of them are not aware of the solution to these problems, communi
cation in this area promises to be a delicate matter. 

The risks associated with radiation also loom large in the unconscious 
mind of individuals. Radiation has dangers that arouse irrational fear; its 
source and effects cannot be perceived by the senses: sight, hearing, 
touch or smell. 

The safety of nuclear plants is at the root of a whole series of fears 
associated with the risks and consequences of an accident or "explo
sion". One concern stemming from this problem has been the insuffi
ciency or inadequacy of emergency plans in the case of an accident. The 
Chernobyl accident led those responsible for information to reflect on 
ways of restoring a climate of confidence. They opted for transparency 
and decided to communicate with the public on a continuing basis on 
routine events during nuclear power plant operation. 

In order to understand the bases on which risk perceptions associated 
with nuclear energy are formed, a great many research projects have 
been conducted, firstly, on the processes by which images, mental con
structs, attitudes and values associated with nuclear energy are formed 
and, secondly, on the processes whereby information on nuclear energy is 
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disseminated in society and on the way in which it is transmitted by 
education and the media. The research done in this field has shown the 
ambivalence of rational and irrational elements in the structuring of these 
processes. Thus the fear of radiation and its harmful effects on man and 
the environ.nent is a rational fear. On the other hand, the systematic 
overestimation of such a danger no longer answers to any logic. How
ever, these attitudes cannot be rejected on the grounds that they are 
irrational and contrary to any scientific logic. In the interests of better 
communication with the public, it is necessary to attach just as much 
importance to the perceived risk as to the actual risk. 

Identifying the audience 

Identifying the audience is often more delicate than determining the 
subjects of concern. The public is not a homogeneous body, far from it. 
All psycho-sociological polls and surveys of public attitudes to nuclear 
energy have shown that the reactions often depend on extremely varied 
economic, social, material, political and psychological criteria, such as: the 
fact of living close to a nuclear plant, the economic advantages or lack of 
them associated with that fact, the age, sex, socio-cultural level and 
political complexion of the persons questioned. 
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Chapter I 

CONVEYING TO THE PUBLIC AN UNDERSTANDING OF 
THE CONCEPTS OF RADIATION PROTECTION* 

1 . General A good many members of the general public are ignorant of the fact that 
considerations radiation is a natural phenomenon, which is more or less significant 

depending on the environment in which we live. The radiation to which 
the public is exposed because of the nuclear industry only accounts for a 
minute proportion of the total exposure of the public to radiation from all 
other existing sources. These are made up essentially of natural back
ground radiation, the use of radiation for medical purposes, and sources 
of natural radiation which have been increased artificially, for example the 
use of certain construction materials and the development of air trans
port, particularly at high altitudes. In reality, the public has a much higher 
exposure to natural radiation than to that originating in the nuclear fuel 
cycle as a whole. The radiation exposure due to the nuclear industry must 
therefore be set in a proper perspective with these other sources of 
exposure. 

The need for radiation protection standards arose at an early stage, 
indeed as soon as artificial radioactivity was discovered and began to be 
exploited. Radiation protection is based essentially on the principle of 
dose limitation. All exposures must be kept at the lowest level reasonably 
attainable, taking into account the prevailing economic and social factors. 

The principles of radiation protection have been incorporated into the 
formulation of national legislation and regulatory provisions designed to 
control the risks associated with the industrial, medical and scientific uses 
of nuclear energy. These provisions are generally the result of interna
tional research and co-operation which, from the start, formed the main 
vehicle for the development of knowledge in the field of radiation protec
tion. The International Commission on Radiological Protection (ICRP) is 

* This subject is also covered in the NEA report, Public Understanding of Radiation 
Protection Concepts, Proceedings of an NEA Workshop, published in 1988. 
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the acknowledged authority on the subject. Its recommendations are 
accepted in fact, if not in law, as the starting point and the basis for 
national standards of protection worldwide. In general, the scientific 
approach and practical application of this discipline are essentially the 
same in all countries. 

Despite the universal nature of the scientific and regulatory approach, the 
concepts of radiation protection are not at all widely known and under
stood by the general public. The information available in this field is thus 
often accessible only to highly specialised circles. 

The accident at Chernobyl was destined to turn this picture upside down. 
In addition to the USSR, the accident caused a prolonged release into the 
atmosphere of large quantities of radioactive materials that were depos
ited mainly around Western Europe, but also, to a lesser extent, in Japan, 
Canada and the United States. The contamination from the radioactive 
fallout over long distances from the site of the accident caused considera
ble agitation in the countries affected. For weeks on end, concepts that 
were unknown to the public up to then were featured prominently in the 
daily news: contamination of food and surroundings, units to measure 
radioactivity, stochastic effects, collective dose equivalents, action levels, 
radioactive half-lives. Moreover, the public was subjected to unwarranted 
differences between countries in the protective measures that were rec
ommended, and these apparent inconsistencies, relayed by the media, 
caused distressing confusion in the mind of the public and the national 
authorities. 

Many of the concepts used by the national authorities to explain the risks 
associated with radiation and the rationale of the intervention criteria do 
not seem to have been clearly understood by the media or the public. 
Communication with the public emerged clearly as a field in which 
improvements were necessary, both in terms of accident prevention and 
in anticipation of the possibility of another accident likely to release 
radioactivity into the environment. 

2. The needs of the Two types of situation can be distinguished in which concepts of radia-
public for information tion protection must be communicated to the public: normal conditions 

and the radiation emergency. In normal times, the aim is to convey to the 
public some scientific understanding, even on an elementary level, of 
radiation protection. If an emergency situation arises, it might be hoped 
that a public thus informed would be capable of understanding the mea
sures decided by the authorities, and of adopting an appropriate mode of 
behaviour. In a more general way, this basis of information and acquired 
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knowledge would enable the public to avoid taking inappropriate action or 
hindering emergency response plans. 

Assuming a radiological emergency has occurred, the authorities have no 
time to provide theoretical instruction to the public on the subject of 
radiation protection. The authorities must therefore present a credible and 
reassuring image to the public, failing which it will turn to other sources of 
information and seek other opinions. 

While, from a theoretical point of view, the objective of informing the 
public on the risks of radiation seems achievable, from a practical point of 
view the task is complicated by a certain number of obstacles. 

These obstacles have to do, firstly, with the relative complexity of the 
scientific data relating to the risk of radiation. Secondly, little information 
on the subject is readily available from the responsible authorities (gov
ernment, industry). Moreover, the lack of co-ordination between them 
and the use of scientific jargon weakens public confidence. The lack of 
education among most journalists on the subject of nuclear energy and 
radiation protection, and the difficulty of imparting information in these 
fields represent additional difficulties. Finally, and in a more general way, 
the public has little inclination to assimilate basic concepts relating to 
radiation risks. There is an inaccurate perception of risks stemming from 
the difficulty of understanding the notion of probability as it relates to the 
dangers of radioactivity. Thus the public often prefers to hear about what 
will happen, rather than what could happen. An accident in a field that 
cannot be understood is rapidly given an extensive interpretation by the 
public. 

There are still few resources for the dissemination of knowledge on 
radiation protection. In order to obtain information on radiation protection 
measures, the public depends on a scientific elite who must interpret the 
data and then explain them in terms of countermeasures for use by the 
population. For effective communication, scientists must abandon scien
tific jargon in favour of clear language, they must handle technical terms 
with a great deal of care, and provide concrete advice with regard to 
preventive or curative measures. 

3. How should 
radiation protection 
concepts be 
communicated? 

The attitude to be adopted in the preparation and communication of 
information to be passed on to the public, either directly or through the 
media or other channels, should comply with a certain number of rules of 
communication on risks. (See the paper by Dr. Vincent Covello, repro
duced as an annex to this chapter). 
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Generally speaking, any communication process should rest upon the 
following principles: 

- Do not patronise, communicate! 
- Do not educate, inform! 
- Do not define, explain! 
- Do not simplify, clarify! 
- Do not reassure, tell the truth! 

a) What public and what concepts? 

The fields of concern and the public's ability to understand scientific 
concepts must be analysed in order to determine the value and scope of 
the message to be passed on. The general public consists of identifiable 
groups and sub-groups. 

It is possible to distinguish the following: 

- Persons professionally involved in scientific or medical fields, who 
should be well able to understand questions of radiation protection. 
They include medical personnel, environmental, safety and health 
officers, science teachers and science journalists. All these persons 
occupy key positions in the relaying of information to the general 
public. 

- Persons having no special knowledge or expertise in scientific or 
medical fields, i.e. the great majority of the general public. 

Between these two categories, there are a variety of sub-groups: for 
instance, those with special responsibilities in this field, such as politi
cians, trade union representatives and, particularly, local officials who are 
responsible for carrying out emergency procedures and who need to 
acquire greater scientific understanding of radiation protection. Similarly, 
members of environmental pressure groups and people living close to a 
nuclear facility might have the desire and incentive to absorb more than 
just a "layperson's guide". 

Whatever the intended audience, it is essential to deal with the issues in a 
clear and straightforward manner, without loss of scientific rigour. This 
may not be completely achievable, so the problem is then to judge how 
much precision can be sacrificed without being accused of misrepresenta
tion. In particular, concepts that are not absolutely necessary for the 
explanation should be avoided. However, it is by no means obvious which 
are the concepts that do not need to be explained. Moreover, experts in 
radiation protection agree that they are perhaps not well placed to judge 
the ability of the lay public to achieve a conceptual grasp of the issues. In 
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other words, the public and radiation protection experts and scientists in 
general may not share a common conceptual framework that would 
enable them to communicate easily on scientific questions. 

As basic concepts are involved, the information must place the emphasis 
more on explanations than on scientific definitions. First and foremost, 
the public wants to know whether there is a danger and, if so, what it 
consists of and how to avoid it. However, even when explanation takes 
precedence over definition, a minimum of scientific terminology must be 
used. 

b) Radiation protection concepts to be communicated 

i) Physical and dosimetric aspects of radiation 

In discussing radioactivity, radiation protection experts make use of a 
system of units that seem particularly outlandish to the layperson (bec-
querels and sieverts for example). Rather than try to explain the actual 
units and the doses they define, experts have proposed the use of familiar 
concepts: the typical annual dose from natural background radiation, or 
the dose received in a routine chest X-ray. This would help to give an 
immediate grasp of the size of the exposure being referred to, whereas a 
sievert or a millisievert is a completely unfamiliar unit of measurement 
without any clear relationship to everyday life. The problem raised by this 
method is that people will perhaps not be familiar with the original 
reference, and will not necessarily accept that the derived unit and the 
dose measured are of the same magnitude. They may think that it is not 
possible to make a valid comparison between doses originating from 
different sources. 

It would be necessary to try to explain in non-quantitative terms how 
radioactivity levels are translated into doses. For example, how a level of 
radioactivity in food (in Bq/kg) is assessed in terms of maximum collective 
and individual doses. Moreover, simple explanations, like giving reasons 
why it is useful to rinse lettuce in order to eliminate traces of contamina
tion, would also help the public to relate the physics to everyday life. An 
explanation of the difference between "radiation" and "contamination" 
is also needed. 

Another way of relating these concepts to one another is to put the 
various sources of radiation, both natural and artificial, into perspective, 
and to stress that natural radiation and artificial radiation represent the 
same physical phenomena. It may also be worth explaining that natural 
background radiation varies from one region to another. As ionising 
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radiation is sometimes regarded as a particular problem because it is not 
directly detectable by the human senses, it may equally be helpful to 
indicate that there are other examples of such phenomena, for instance 
radio waves. Indeed, many chemical products cannot be detected by the 
senses either. 

Persons who have a higher technical background, or who show a special 
interest in these matters, should be given the opportunity to acquire more 
detailed knowledge on the various aspects of radiation: 

- internal contamination and external irradiation; 
- the effectiveness of shielding, the effects of exposure duration and 

distance from a source; 
- physical half-life; 
- biological half-life. 

If this knowledge and the elementary concepts i spinning it are cor
rectly assimilated, such persons could play a very important role as 
intermediaries in communication with the public in a variety of 
circumstances. 

ii) The effects of radiation 

Terms such as "stochastic" and "non-stochastic" should be avoided, as 
they describe concepts that are difficult to grasp. For example, it might be 
better to call the short-term effects "acute" or "early", and the long-
term effects "late" or "delayed". 

In the same context, it is probably counter-productive to talk about 
"radiation risks". The main reason is that, in the public mind, "risk" is 
associated with unusual danger, a notion of uncertainty and ignorance. 
The public also tends to concentrate on the consequence associated with 
a risk rather than the probability, even if the latter is extremely low. Thus 
it often overestimates the danger involved. Rather than opening a discus
sion about the probabilistic nature of the risk, it may be advisable to 
simply speak of the "possible" long-term effects of radiation. 

Hi) Quantification of risk estimates 

While it may not be advisable to deal with "risks due to radiation" as a 
subject in its own right, it is reasonable to compare the levels of risk due 
to radiation with those due to other, more familiar sources. 

The "traditional" method of quantifying risks consists in determining the 
number of predictable deaths (or deaths which have occurred in the past) 
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over a given period, and this figure is generally expressed as a proportion 
of the total number of persons exposed to these risks. In using this 
approach, it is appropriate to distinguish between groups exposed in 
different circumstances, for example between members of the public and 
people working with radiation. In this way, average individual risk levels 
can be estimated. However, the probability estimates involved in this 
method may not have great meaning for the public, because the values in 
question are usually very low, "one-in-a-million" for example. 

The frequency of health effects (in other words, in the case of radiation, 
the number of cancers) in a population, calculated from the collective 
dose, also gives rise to estimates that the public may have difficulty in 
understanding. In this case, the risk levels may be expressed in terms of 
the number of cancers due to other causes. It would not be surprising if 
the public experienced some difficulty on this point. After all, the experts 
are divided on the question of whether the estimated effects on health are 
real or hypothetical. This is partly because it is not possible to distinguish 
the frequency of the health effects of radiation at low doses from that of 
cancers due to other causes. 

The public experiences difficulty in grasping the significance of probabili
ties and in understanding the difference, for example, between a risk of 
the order of one-per-thousand and a risk of the order of one-per-million. It 
is nevertheless recommended that risks due to radiation be quantified, 
but using words rather than figures. 

iv) Comparison of risks due to radiation 

It is generally agreed that comparisons are useful in order to explain new 
concepts and to illustrate abstract concepts, as well as to place new risks 
in their proper context. Caution must be exercised in the use of compari
sons, however, as they can lead to error and very easily give rise to 
misinterpretation. This is particularly true when those receiving the infor
mation have already formed an opinion and an attitude on the subject, 
which is very often the case where the dangers of radiation are 
concerned. 

There is evidence to suggest that our attitudes and convictions in fact 
condition the manner in which we interpret new information, i.e. if it 
accords with our convictions, we regard it as reliable and, if it does not, 
we consider it erroneous and unreliable. 

Where nuclear power is concerned, many of us have firmly rooted atti
tudes. So there is a danger that comparisons aimed at putting nuclear risk 
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into perspective with other risks might be interpreted as unreliable (even 
deliberately misleading) by certain groups. 

When comparisons are used, it is important to take account of the fact 
that the public perceives risks differently according to their nature, even 
though the probability and the eventual outcome of the events may be 
the same. It emerges from studies devoted to this subject that four 
factors exert a marked influence: 

i) the voluntary or involuntary nature of the risk; 

ii) whether the risk is limited to the individual or faced by society as a 
whole; 

Hi) how familiar the public is with the risk; and 
iv) whether the risk has a great potential for catastrophe [which is really 

an extension of factor ii)]. 

Bearing these factors in mind, it may be said that the comparison of the 
risks associated with a certain exposure to radiation and those due, for 
example, to tobacco consumption, would not make a great deal of sense, 
however accurate the comparison was in terms of probability and the final 
result. In addition, if voluntary risks are taken for the purposes of a 
comparison, it should not be forgotten that the individual has a subjective 
belief in his own infallibility (probably because he thinks he has the 
situation "under control", when he drives his car for example), and this 
will modify his perception of the risks incurred. 

Where nuclear energy is concerned, the public tends to concentrate on 
the potential for a disaster of considerable proportions, in both time and 
space. Accidents likely to occur in other sectors of activity are generally 
regarded as localised accidents, or at least limited to the countries in 
which they occur, such as the accident at the chemical plant at Bhopal in 
India, the effects of which are still being experienced by the local popula
tions. In contrast, since Chernobyl, people are inclined to think that only a 
nuclear accident can have transboundary effects, despite numerous 
examples to the contrary. 

Radiation risks can also be compared with natural risks, such as earth
quakes, floods, cyclones, etc. There is, however, a very important differ
ence in the nature of these two types of risk: the latter are regarded as 
"acts of God"; not much can be done to prevent them, nor are there 
persons to blame for them. It is perhaps because there is hardly any way 
of preventing the occurrence of a natural disaster that, according to 
several studies, the public tends not to be worried by the low probability 
of such a disaster. Where man-made disasters are concerned - and 
apparently those due to nuclear energy in particular - the public tends to 
concentrate on their potential consequences, regardless of probability. 
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Comparisons have also been made between different applications of 
radioactivity. Thus X-rays are often presented as an example of radiation 
technology that is accepted because of its familiarity, the obvious advan
tages it offers and the trustworthiness of its practitioners. It should 
however be pointed out that people generally submit to X-ray examina
tions of their own free will, that the risks and advantages are limited to 
the persons exposed, and that no element of catastrophe is involved. It 
should also be borne in mind that, quite possibly, a large proportion of the 
general public has no inkling of the relationship between X-rays and 
ionising radiation or of the risks involved. Before adopting a comparison, 
it is therefore important to ask to what extent the public understands the 
object of the comparison, if one of the elements in the comparison is 
insufficiently known, the comparison does not provide any clarification. 

v) The system of dose limitation 

The fundamental principles of radiation protection, under normal condi
tions, rest upon the three requirements laid down by the ICRP, namely: 
justification of a practice, optimisation of protection, and individual dose 
limits. It is essential to explain each of these if one wishes to persuade 
the public that there is a rational policy on radiation protection, and that 
these principles are applied on the basis of an international consensus, 
but the accent should be on dose limits and optimisation. 

The first principle states that no practice should be adopted unless it 
offers definite advantages. If the public appreciates this principle in appli
cation to the normal operation of nuclear power plants, it will perhaps be 
able to react more effectively in the event of a nuclear ace Jem. In the 
event of a very serious accident, however, the concept 01 justification 
would no doubt come in for severe criticism in retrospect. On the other 
hand, it could be useful in explaining the rationale for the applic 
countermeasures. 

In presenting the principle of "optimisation", it is perhaps sufficient to 
explain that, in practice, radiation exposures are kept as lov. ss reasona
bly achievable. Discussion of this principle, for the benefi; of a more 
informed audience, would focus on the definition of what is ' reasonable" 
and on the use of various decision aids in determining what the level 
should be. 

The concept of dose limits is generally fairly easy to explain, but confu
sion arises between the limits, subsidiary objectives such as design or 
operational targets, and the dose levels attained. These concepts need 
constant clarification. It is also important to explain the relation between 
the dose limits laid down for constant exposure, year after year, and the 
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action tnreshoid levels after an accident. Other concepts are used in the 
practice of radiation protection, but they are probably too detailed to 
explain systematically to the public. They include, in particular, the annual 
limit of intake, the committed dose and the collective effective dose 
equivalent commitment. 

vi) Radioactivity in the environment 

Here it is necessary to introduce the related concepts of environmental 
pathways and critical groups. The movement of radionuclides in the 
environment is governed by their physical and chemical properties, and by 
the ways in which they are absorbed and ejected by biological organisms. 
The concept of biological half-life referred to earlier is also relevant in this 
context. The sensitivity of instruments for the measurement of radiation 
makes it possible to monitor the movement of tiny quantities of radioac
tivity. It is possible to use computer models in order to predict the 
movement of these minute, even undetectable quantities. 

Certain members of the public, because of the places in which they live 
and work, and their dietary or other habits, will be more exposed to 
radiation than the rest of the population. This section of the public is 
defined as the critical group. As this group is subject to maximum 
exposure, it is sufficient to ensure that the doses it receives remain below 
the dose limit, in order to ensure that the doses received by the rest of 
the population under normal conditions will also be below that limit. While 
it would be sensible to avoid the jargon term "critical group", it is 
important to give a proper explanation of the concept. 

Environmental monitoring is carried out more extensively after a radiation 
accident than under normal conditions. Although this surveillance is 
essentially the responsibility of the national authorities, some of it is 
carried out by the local authorities. It should be remembered that the 
methods and equipment used in carrying out measurements are both of 
crucial importance if reliable results are to be obtained. The officials of 
local administrations contributing to the surveillance operations should 
therefore be fully trained to enable them to carry out these tasks effec
tively. The interpretation of these measurements is also something which 
requires training and experience. 

It would be extremely useful for the public to become acquainted with the 
significance of measurements carried out in the environment. This pro
cess should start in the schools, where for example measurements could 
be carried out to show the presence of natural radiation. Not only would 
the acquisition of such experience familiarise the public with the basic 
context and concepts of radiation protection, it would help it to assimilate 
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the magnitudes involved and to understand why there will be some 
variability in the results of measurements and calculations. Such variability 
arises from slight differences in practice and from variations inherent in 
the statistics. The fact that certain uncertainties persist in the final results 
should not be a reason for the public to distrust them. 

vii) Accidents and emergencies 

It is important to explain that, in the event of an accident, a variety of 
countermeasures can be appl^d to limit public exposure. However, it is 
also important to explain that it is not desirable to apply them all, because 
certain of them could be counter-productive. Thus it would not be desira
ble to evacuate people unless the risks due to radiation are greater than 
those likely to arise from evacuation (e.g. risk of death in a road accident 
during evacuation). The concept of justification of a countermeasure 
should be reasonably easy to explain, because it is basically a matter of 
intuition. 

It is also appropriate to present the international recommendations on 
emergency plans and preparedness in general (notably Publication 40 of 
the International Commission on Radiological Protection), and on dose 
levels applicable in the event of an emergency in particular, and to discuss 
in advance the various countermeasures available, for instance evacua
tion, staying indoors, rinsing vegetables, avoiding certain foods and 
drinks, etc. It is necessary to explain why and at what level these 
measures are called into action, and to stress that the decision to apply a 
particular countermeasure depends on several factors, including the 
amount and pattern of the contamination, and special conditions in the 
countries affected. From a protection point of view, it is reasonable to 
implement only those measures for which the social cost and risks will be 
less than those which would result from exposure to the radiation. It is 
also appropriate to discuss problems associated with derived intervention 
levels, applicable in particular to foodstuffs, and to draw attention to the 
main radioactive substances. An indication might be given of the similari
ties and differences between countermeasures applicable to chemical 
accidents and to radiation accidents. 

The various aspects of contamination and decontamination could also be 
covered. It might be possible, for example, to indicate whether the 
contamination is fixed or removable, internal or external. The topics of 
decontamination and countermeasures should certainly be explained in 
advance to those likely to be responding in a professional capacity This 
information could be communicated in the form of questions and 
answers. The general public should have access to national and local 
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emergency response plans, and it would be useful to explain certain 
details of these plans - for example what bodies would be responsible for 
informing it of the countermeasures to be applied. But in the case of the 
public that is affected by a real event, specific emergency advice should 
only be given at the time the accident happens. The reason is that the 
nature of the advice will probably depend heavily on the type of accident 
and the prevailing meteorological conditions. It is also important to 
assume that the public may have forgotten the advice handed out in the 
past. 

In communicating scientific concepts, explanations should be given using 
simple ideas, preferably ideas with which the public is already familiar, 
dwelling as little as possible on technical considerations. These explana
tions must not be burdened and complicated by excessive concern for 
scientific accuracy and by subtle distinctions. 

It would also be best if the information relating to these questions were 
presented to the public in such a way that it arouses an interest in 
assimilating it because it is useful, rather than something they are 
required to learn. 

Radioactivity is present everywhere in our environment and is part of 
everyday life. The existence of radiation can be illustrated by fairly simple 
experiments, which can be carried out in a school environment. It would 
be appropriate to encourage the teaching of these subjects within the 
conventional education system. 
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Informing People About Radiation Risks: A Review of Obstacles to Public 
Understanding and Effective Risk Communications 

by 

Mr. Vincent T. Covello, Ph.D. 
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School of Public Health, Columbia University 
New York, United States 

presented at the NEA Workshop on 

Public Understanding of Radiation Protection Concepts 
Paris, 30 November-2 December 1987 

i. Introduction 

The goai of informing the public about radiation risks seems easy in principle but surprisingly difficult in practice. To be 
effective, government and industry officials must overcome a number of significant obstacles. These obstacles can be 
organised into four conceptually distinct, but related categories: 

1. Limitations of scientific data about radiation risks; 
2. Limitations of government officials, industry officials, and other sources of information about radiation risks; 
3. Limitations of the media in reporting information about radiation risks; 
4. Limitations or the human mind in assimilating and understanding information about radiation risks. 

Each of these obstacles is discussed below. 

II. Limitations of Scientific Data About Radiation Risks 

One of the principal strengths of scientific assessments of radiation risks is that they attempt to minimize ambiguities by 
providing results in the precise language of numbers. Because radiation risk assessments are based on the concept of 
decomposing a situation into its logical pieces, they also provide an effective means for organizing and analyzing 
complex health, safety, and environmental data. 

Despite these strengths, even the best radiation risk assessment cannot provide exact answers. Due to limitations in $ 
scientific understanding, data, models and methods, the results of radiation risk assessments are at best approxima
tions. Moreover, uncertainties in the results often combine to produce wide ranges of estimates. For example, a recent 
study by U.S. Nuclear Regulatory Commission estimated that the risk of a core-melt at a nuclear power plant ranged 
between 1 chance in 10 000 to 1 chance in 1 000 000, depending on assumptions that were made. 

The limitations inherent in radiation risk assessments are especially evident in the assessment of chronic health effects 
due to low-level exposures to radiation. The models designed to extrapolate results from high doses to low doses are, 
for example, often highly uncertain and controversial. In some cases, different models for extrapolating from high-dose 
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exposures to low-dose exposures produce estimates that differ by several orders of magnitude at the expected levels of 
human exposures. Contributing to the uncertainty of such estimates are difficulties in estimating expected levels of 
human exposure, in estimating synergistic and antagonistic effects (interactions between two or more toxic substances), 
in estimating differences between administered dose and effective dose, and in estimating effects on sensitive popula
tions such as children, pregnant women, and the elderly. 

Parallel problems exist in engineering risk assessments designed to estimate the probability and severity of nuclear 
power plant accidents. Risk estimates for such facilities are often derived from theoretical models that attempt to depict 
all possible accident sequences and their judged probabilities. Limitations in data, in models, in analytical methods, in 
the quality of expert judgements about the probabilities of individual accident sequences, and in the rules for combining 
probability estimates can seriously compromise the reliability and validity of the assessment. 

Due to these and other factors, virtually all radiation risk assessments are characterized by substantial uncertainties. 
Specifically, uncertainties in radiation risk assessments derive from four generic sources: 

1. Statistical randomness or variability of nature (e.g. variability due to differences between individuals in their 
susceptibility and responses to low doses of radiation); 

2 Lack of scientific knowledge, e.g. lack of knowledge about the mechanisms by which low doses of radiation 
produce particular adverse effects, including cancer and reproductive effects; 

3. Lack of scientific data, e.g. lack of laboratory and epidemiological data about the toxicological effects of low doses 
of radiation; 

4 Imprecision in risk assessment methods, e.g. imprecision due to variations in protocols for the conduct of laboratory 
or field studies of radiation exposure. 

These various limitations of the radiation risk assessments invariably affect communication in the adverserial climate 
that surrounds most radiation issues. For example, critics have often attacked assessments produced by government 
agencies and industry on the grounds that the results are highly uncertain. Part of the criticism derives from a concern 
that the public will be misled by assessments that claim greater quantitative precision than can reasonably be justified 
by the quality of the data or by the current degree of scientific understanding. 

III. Limitations of Government Officials, Industry Officials, and Other Sources of Information about 
Radiation Risks 

The primary sources of public information about radiation risks - government regulatory agencies and the nuclear power 
industry often lack trust and credibility. In the United States, for example, overall public confidence and trust in 
government and industry has declined precipitously over the past two decades. For example, in 1966, 55 per cent of 
the public had a great deal of confidence in major business companies. By 1980, this had dropped to 19 per cent. Trust 
and confidence are intimately linked and can be undermined by numerous factors. In the nuclear power industry, these 
factors include public perceptions that (a) the activities of government regulatory agencies are overly influenced by the 
nuclear power industry, (bl government regulatory agencies are inappropriately biased in favour of promoting nuclear 
power, (c) personnel in government agencies and the nuclear power industry are not technically competent, (dj the 
nuclear safety activities of government regulatory agencies and the nuclear power industry have been mismanaged, and 
le) experts and of*- ils in government regulatory agencies and the nuclear power industry have lied, presented half-
truths, or made serous errors in the past. 

Several other factors also undermine public trust and confidence in the nuclear power industry. First, highly visible 
disagreements between radiation risk assessment experts have undermined public trust and confidence. Because of 
different assumptions, data or methods, radiation risk assessment experts often engage in highly visible debates and 
disagreements about the reliability, validity, and meaning of radiation risk assessment results. In many cases, equally 
prominent experts have taken diametrically opposed positions on radiation risk assessment issues. While such debates 
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may be constructive for the development of scientific knowledge about the effects of radiation, they often undermine 
public trust and confidence in the nuclear power industry. 

A second factor undermining public trust and confidence in the nuclear power industry is the lack of resources for 
radiation risk assessment. These resources are seldom adequate to meet demands for action by citizens or interest 
groups. Explanations by officials that the generation of data about radiation risks is expensive and time-consuming - or 
that risk assessment and management activities are constrained by resource, technical, statutory, or other limitations -
are seldom perceived to be satisfactory. Individuals facing a new radiation risk problem (e.g. a newly discovered 
earthquake fault line under a nuclear power plant) are especially reluctant to accept such claims and often demand that 
operations and activities be curtailed. 

A third factor undermining public trust and confidence in the nuclear power industry is the lack of adequate coordination 
among responsible authorities. Approaches to radiation risk assessment and management by different authorities are 
often inconsistent. At the international level, for example, no requirement exists for agencies in different countries to 
develop coherent, coordinated, consistent, and interrelated plans, programs, and guidelines. As a result, the interna
tional system for radiation risk assessment tends to be highly fragmented. As witnessed during the Chernobyl crisis, this 
fragmentation often leads to jurisdictional conflicts about which agency and which level of government has the ultimate 
responsibility for assessing and managing radiation risks. Lack of coordination, different mandates, and confusion about 
responsibility and authority also lead, in many cases, to the production of multiple and competing radiation risk 
assessments - each of which might provide a different estimate of risk. The result of such confusion is often an erosion 
of the public trust, confidence, and acceptance. 

A fourth factor undermining public trust and confidence in the nuclear power industry is the lack of adequate risk 
communication skills among government and industry officials. For example, government and industry officials often use 
technical language and scientific jargon in communicating the results of radiation risk assessments to the media and the 
public. The use of technical language is not only difficult (o comprehend but can also create a perception that the expert 
is being unresponsive and evasive. A statement by an official indicating that "the local drinking water is contaminated 
with x amount of radiation and poses a lifetime risk no greater than one in a million to a person exposed for 70 years" 
may be technically correct but may also leave individuals suspicious and confused about the meaning and relevance to 
their particular situation. Exacerbating the problem is the lack of attention paid to translating unfamiliar radiation risk 
assessment concepts and terms such as rads, rems, and curies into terms that the public can understand. 

A fifth factor undermining public trust and confidence in the nuclear power industry is insensitivity by government and 
industry officials to the information needs and concerns of the public. Government and industry officials often operate on 
the assumption that they and their audience share a common framework for evaluating and interpreting the significance 
of information about radiation risks. However, research conducted by behavioural and social science researchers 
suggests that this is often not the case. One of the most important findi >gs to emerge from this literature is that the 
public takes into consideration a complex array of qualitative and quantitative factors in defining and evaluating 
information about radiation risks. 

These include: 

1. Catastrophic potential, i.e. people are more concerned about fatalities and injuries that are grouped in time and 
space (e.g. fatalities resulting from the Chernobyl nuclear power plant accident) than about fatalities and injuries 
that are scattered or random in time and space (e.g. automobile accidents). 

2. Familiarity, i.e. people are more concerned about risks that are unfamiliar (e.g. the risk of a nuclear power plant 
accident) than about risks that are familiar (e.g. household accidents). 

3. Understanding, i.e. people are more concerned about activities caracterized by poorly understood exposure 
mechanisms or processes (e.g. exposure to radiation) than about activities characterized by apparently well-
understood exposure mechanisms or processes (e.g. pedestrian accidents or slipping on ice). 

4. Uncertainty, i.e. people are more concerned about risks that are scientifically unknown or uncertain (e.g. modeling 
data on low doses of radiation) than about risks that are relatively well known to science (e.g. actuarial data on 
automobile accidents). 
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5. ControitaOiuty, i.e. peopie are more concerned about risks that they perceive to be not under their personal control 
(e.g. accidents at nuclear power plants! than about risks that they perceive to be under their personal control (e.g. 
driving an automobile or riding a bicycle). 

6. Volition, i.e. people are more concerned about risks that they perceive to be involuntary (e.g. exposure to radiation 
from a nuclear power plant accident) than about risks that they perceive to be voluntary (e.g. smoking, sun
bathing, or mountain climbing). 

7. Effects on children, i.e. people are more concerned about activities that put children specifically at risk (e.g. milk 
contaminated with radiation or exposures to radiation by pregnant women) than about activities that do not put 
children specifically at risk (e.g. adult smoking). 

8. Effects manifestation, i.e. people are more concerned about risks that have delayed effects (e.g. the development 
of cancer after exposure to low doses of radiation) than about risks that have immediate effects (e.g. poisonings). 

9. Effects on future generations, i.e. people are more concerned about activities that pose risks to future generations 
(e.g. genetic effects due to exposure to radiation) than to risks that pose no special risks to future generations 
(e.g. skiing accidents). 

10. Victim identity, i.e. people are more concerned 3bout risks to identifiable victims (e.g. a plant worker exposed to 
high levels of radiation) than about risks to statistical victims (e.g. statistical profiles of automobile accident 
victims). 

11. Dread, i.e. people are more concerned about risks that are dreaded and evoke a response of fear, terror, or anxiety 
(e.g. exposure to nuclear radiation) than to risks that are not especially dreaded and do not evoke a special 
response of fear, terror, or anxiety (e.g. common colds and household accidents). 

12. Trust in institutbns, e.g. people are more concerned about situations where the responsible risk management 
institution is perceived to lack trust and credibility (e.g. criticisms of the U.S. Nuclear Regulatory Agency for its 
perceived close ties to industry) than they are about situations where the responsible risk management institution 
is perceived to be trustwor* hy and credible (e.g. trust in the management of recombinant DNA risks by universities 
and by the National Institutes of Health). 

13. Media attention, i.e. people are more concerned about risks that receive much media attention (e.g. accidents at 
nuclear power plants) than about risks that receive little media attention (e.g. on-the-job accidents). 

14. Accident history, i.e. people are more concerned about activities that have a history of major and sometimes minor 
accidents (e.g. nuclear power plant accidents such as the accidents at Three Mile Island and Chernobyl) than 
about activities that have little or no history of major or minor accidents (e.g. recombinant DNA experimentation). 

15. Equity and fairness, i.e. people are more concerned about activities that are characterized by a perceived 
inequitable or unfair distribution of risks and benefits (e.g. the siting of the first U.S. repository for high-level 
nuclear waste) than about activities characterized by a perceived equitable or fair distribution or risks and benefits 
(e.g. vaccination). 

16. Benefits, i.e. people are more concerned about hazardous activities that are perceived to have unclear or 
questionable benefits (e.g. the generation of electricity using nuclear power in a nation rich in other sources of 
energy) than about hazardous activities that are perceived to have clear benefits (e.g. automobile driving). 

17. Reversibility, i.e. people are more concerned about activities characterized by potentially irreversible adverse 
effects (e.g. nuclear war) than about activities characterized by reversible adverse effects (e.g. injuries from sports 
or household accidents). 

18. Personal stake, i.e. people are more concerned about activities that they believe place them (or their families) 
personally and directly at risk (e.g. living near a nuclear power plant or a nuclear waste repository) than about 
activities that do not place them (or their families) personally and directly at risk (e.g. dumping of hazardous waste 
at sea or in other remote sites). 
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19. Evidence, i.e. people are more concerned about risks that are based on evidence from human studies (e.g. 
epidemiological investigations such as the Hiroshima and Nagasaki atomic bomb victim studies) than about risks 
that are based on evidence from animal studies (e.g. laboratory studies of toxic chemicals using animals). 

20. Origin, i.e. people are more concerned about risks caused by human actions and failures (e.g. nuclear power plant 
accidents caused by negligence, inadequate safeguards, or operator error) than about risks caused by acts of 
nature or God (e.g. exposure to geological radon or cosmic rays). 

IV. Limitations of the Media in Reporting Information about Radiation Risks 

The media play a critical role in transmitting information about radiation and other health, safety, or environmental risks. 
However, the media have been criticized for a variety of limitations and deficiencies. For example, the media have been 
criticized for selective and biased reporting that tends to emphasize drama, conflict, expert disagreements, and 
uncertainties. The media are especially biased toward stories that contain dramatic or sensational material, such as a 
minor or major accident at a nuclear power plant. Much less attention is given to daily occurrences that kill or injure far 
more people each year but take only one life at a time. In reporting about radiation risks, journalists focus on the same 
concerns as the public, e.g. potentially catastrophic effects, lack of familiarity and understanding, involuntariness, 
scientific uncertainty, risks to future generations, unclear benefits, inequitable distribution of risks and benefits, and 
potentially irreversible effects. 

The media have also been criticized for oversimplifications, distortions, and inaccuracies in reporting information about 
radiation risks. Studies of media reporting of radiation risks have documented a great deal of misinformation. Moreover, 
media coverage is deficient not only in what is contained in the story but in what is left out. For example, an analysis of 
media reports on cancer risks from various sources noted that these reports were deficient in (a) providing few statistics 
on general cancer rates for purposes of comparison; (b) providing little information on common forms of cancer; (c) not 
addressing known sources of public ignorance about cancer; and (d) providing almost no information about detection, 
treatments, and other protective measures. 

Many of these problems stem from characteristics of the media and the constraints under which reporters work. First, 
most reporters work under extremely tight deadlines. Second, with few exceptions, reporters seldom have enough time 
or space to deal adequately with the complexities and uncertainties surrounding radiation issues. Third, in contrast to 
science, objectivity in journalism is achieved by balancing opposing views. There is no truth - or at least no way to 
determine truth - in journalism; there are only conflicting claims, to be covered as fairly as possible. Fourth, under the 
pressure of deadlines and other constraints, reporters tend to rely on those sources of information that are most easily 
accessible. Finally, few reporters have the scientific background or expertise needed to evaluate scientific data and 
disagreements about radiation risks. 

V. Limitations of the Human Mind in Assimilating and Understanding Information about Radiation 
Risks 

A large amount of research has been conducted exploring limitations of the human mind in assimilating and understand
ing information about radiation risks. Several of the most important research findings and conclusions are presented 
below. 
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People often have inaccurate perceptions of risks 

People often do not possess accurate information about specific risks. For example, almost 90 per cent of Americans 
believe that nuclear power plants can explode like nuclear bombs. More generally, researchers have found that people 
tend to overestimate the risks of dramatic or sensational causes of death, such as nuclear power plant accidents and 
homicides, and underestimate the risks of undramatic causes, such as asthma, emphysema, and diabetes, which take 
one life at a time and are common in non-fatal forms. As a partial explanation for this finding, it has been noted that risk 
judgements are significantly influenced by the memorability of past events and by the imaginability of future events. As 
a result, any factor that makes a hazard unusually memorable or imaginable, such as a recent disaster, intense media 
coverage, or a vivid film, can seriously distort perceptions of risk by heightening the perception of risk. Conversely, risks 
that are not memorable, obvious, palpable, tangible, or immediate tend to be underestimated. 

People often have difficulty understanding and appreciating probabilistic information 

Researchers have found that people often have difficulty understanding and interpreting probabilistic information, 
especially when the risk is new and when probabilities are small. More specifically, a variety of cognitive biases and 
fallacies hamper people's understanding of probabilities, which in turn hamper discussions of low-probability /high-
consequence events and "worst case scenarios". For example, because of the difficulty people have appreciating the 
improbability of extreme but imaginable consequences, imaginability often blurs the distinction between what is 
remotely possible and what is probable. Studies have also shown that people have difficulty understanding, appreciating 
and interpreting small probabilities - e.g. distinguishing the difference between a probability of one chance in a hundred 
thousand and one chance in a million. 

People often respond emotionally to risk information 

People often respond emotionally to information about threats to health, safety, or the environment. Strong feelings of 
fear, hostility, anger, outrage, panic, and helplessness are often evoked by dreaded or newly discovered risks. Such 
feelings tend to be most intense when people perceive the risk to be: la) involuntary (imposed on them without their 
consent), (b) unfair, (c) not under their control, and id) low in benefits. 

More extreme emotional reactions can be expected when the risk is particularly dreaded - e.g. cancer and birth 
defects - and when worst case scenarios are presented. 

People often display a marked aversion to uncertainty 

Research has shown that, wherever possible, people attempt to reduce the anxiety generated by uncertainty through a 
variety of strategies. In dealing with many health, safety, and environmental issues, this aversion to uncertainty often 
translates into a marked preference for statements of fact over statements of probability - the language of risk 
assessment. People often demand to be told exactly what will happen, not what might happen. 

People tend to ignore evidence that contradicts their current beliefs 

Research has shown that strong beliefs about risks, once formed, change very slowly and are extraordinarily persistent 
in the face of contrary evidence. Moreover, initial beliefs about risks tend to structure the way that subsequent evidence 
is interpreted. New evidence - e.g. evidence produced by a radiation risk assessment - appears reliable and informative 
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only if it is consistent with one's initial belief; contrary evidence is dismissed as unreliable, erroneous, irrelevant, or 
unrepresentative. 

People's beliefs and opinions are easily manipulated by the way information is presented when the beliefs 
are weakly held 

When people lack strong prior beliefs or opinions, subtle changes in the way that risks are expressed can have a major 
impact on perceptions, preferences, and decisions. Several studies have dramatically demonstrated this phenomenon. 
For example, a group of subjects were asked to imagine that they had lung cancer and had to choose between two 
therapies, surgery or radiation. The two therapies were described in some detail. One group of subjects was then 
presented with information about the probabilities of surviving for varying lengths of time after the treatment. Another 
group of subjects received the same information but with one major difference - probabilities were expressed in terms of 
dying rather than surviving (i.e. instead of being told that 68 per cent of those having surgery will survive after one year, 
they were told that 32 per cent will die). Presenting the statistics in terms of dying resulted in a dramatic drop in the 
percentage of subjects choosing radiation therapy over surgery (from 44 per cent to 18 per cent). Virtually the same 
results were observed for a subject population of physicians as for a subject population of laypersons. 

In recent years, researchers have published numerous studies demonstrating the powerful influence of presentation or 
"framing effects". Some researchers have attempted to explain these effects by the procedures people use to simplify 

judgements. Whatever the explanation, the experimental demonstration of these effects suggests that risk communica
tors have considerable ability to manipulate perceptions and behaviour when beliefs and opinions are not strongly held. 

People often consider themselves personally immune to many risks 

People often ignore risk assessment information because of optimism and overconfidence, e.g. a belief held by an 
individual that fate or luck is on his side and that it "can't happen to me." This is especially true for activities that 
require skill and involve individual control, such as driving or skiing. 

People often ignore risk assessment information because of its perceived lack of personal relevance 

Most risk data are for society as a whole. Data for risks to society as a whole are, however, usually of little interest or 
concern to individuals, who are more likely to view risks from a micro-perspective and to be concerned about the risks to 
themselves than about risks to society. 

People often perceive accidents as signals 

Research suggests the significance of an accident is determined only in part by the number of deaths or injuries that 
occur. Of equal, and in some cases greater importance, is what the accident signifies or portends. A major accident that 
causes many deaths and injuries may nonetheless have only minor social significance (beyond that of the victims' 
families and friends) if the accident occurs as part of a familiar and well understood system (e.g. a train wreck). 
However, a minor accident in an unfamiliar system - or in a system that is perceived to be poorly understood, such as a 
nuclear reactor - has major social significance if the accident is perceived to be a harbinger of future, and possibly, 
catastrophic events. 
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People often use health and environmental risks as a proxy or surrogate for other social, political, or eco
nomic issues and concerns 

Research on the social and cultural construction and selection of risk suggests that people do not focus on particular 
risks simply in order to protect health, safety or the environment. The choice also reflects their beliefs about values. 
social institutions, nature, and moral behaviour. Risks are exaggerated or minimized according to the social, cultural, and 
moral acceptability of the underlying activities. As a result, debates about risks are often proxy or surrogate for debates 
about more general social, cultural, economic, and political issues or concerns. The debate about nuclear power, for 
example, has often been interpreted as less a debate about the specific risks of nuclear power generation than about 
other fears and concerns, including the proliferation of nuclear weapons, the adverse effects of nuclear waste disposal, 
the value of large-scale technological progress and growth, and the centralization of political and economic power in trie-
hands of a technological elite. 

One consequence of the social selection process is that risks that are finally selected for attention ana concern are not 
necessarily chosen because of scientific evidence about their absolute or relative magnitude of possible adverse 
consequences. In some cases, moreover, the risks that are selected are among the least likely to affect people In the 
United States, for example, the dominant risks to health are those associated with cardiovascular disease, lung cancer 
due to cigarette smoking, and automobile accidents. However, in recent years Americans have focused much of their 
attention and resources on the risks of cancer due to industrial chemicals and radiation. This focus has persisted despite 
a fragile consensus among scientists that only a small fraction of all current deaths due to cancer, in the United States 
and elsewhere, could be due to these causes. 

The overall conclusion of this sociological literature is that risk is not an objective phenomenon perceived in the same 
way by all interested parties. Instead, it is a psychological and social construct, its roots deeply embedded in the 
workings of the human mind and in a specific social context. Each individual and group assigns a different meaning ro 
the risk information. As in the Japanese story Roshomon, there are multiple truths, multiple ways of seeing, perceiving. 
and interpreting events. Each interested party - including those who generate the risk, those who attempt to manage ii, 
those who experience it - see it in different ways. 

VI. Conclusions 

An appreciation of these limitations is critical to the development of effective communication of information about 
radiation risks. A start in this direction is being made in the growing literature on successful and unsuccessful cases of 
risk communication. A wide variety of risk communication efforts are covered by these studies, including studies of risk 
communication efforts during and after the nuclear power plant accidents at Three Mile Island and Chernobyl. From 
these cases it is possible to derive seven rules of risk communication. Many of these rules may seem obvious; yet they 
are continually and consistently violated in practice. 

Rule 1. Accept and involve the public as a legitimate partner 

Two basic tenets of risk communication in a democracy are 

1. that people and communities have a right to participate in decisions that affect their lives, their property, and the 
things they value, and 

2. that the goal of risk communication should not be to diffuse public concerns or replace action; rather, it should be to 
produce an informed public that is involved, interested, reasonable, thoughtful, solution-oriented, and collaborative 
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Guide'mes - Demonstrate your respect and sincerity by involving the public early, before important decisions have been 
made. Make it clear that you understand that decisions about risks are appropriately based on factors other than the 
size nf the risk. Ensure that all parties with an interest or stake in the issue are involved. 

Rule 2. Plan carefully and evaluate performance 

Different risk communication objectives, audiences, and media require different risk communication strategies. Success
ful risk communication cannot and will not occur as an afterthought. 

Guidelines - Begin with clear, explicit objectives (providing information to the public, motivating individual action, 
stimulating emergency response, contributing to the conflict resolution process, etc.). Segment your audience. Target 
your communications to specific audiences. Recruit spokespeople with good presentation skills and interactive skills. 
Train staff, including technical staff, in communication skills and reward outstanding performance. Whenever possible, 
pretest messages. Carefully evaluate your efforts and learn from past mistakes. 

Rule 3. Listen to your audience 

People are often more interested in issues such as trust, credibility, control, competence, voluntariness, fairness, caring, 
and compassion than in mortality statistics and the details of quantitative risk assessment. If you do not listen to 
people, you should not expect them to listen to you. Communication is a two-way activity. 

Guidelines - Do not make assumptions about what people know, think, or want done about risks. Take the time to find 
out what people are thinking using techniques such as interviews, focus groups, and surveys. Ensure that all parties with 
an interest or stake in the issue are heard. Recognize emotions. Let people know that you understand what they said, 
addressing their concerns as well as yours. Recognize the hidden agendas, symbolic meanings, and broader economic or 
political considerations that often underlie and complicate risk communication efforts. 

Rule 4. Be honest, frank, and open 

Credibility is your most precious asset in communicating risk information. Trust and credibility are difficult to obtain, 
easy to lose, and almost impossible to fully regain. 

Guidelines - State your credentials, but do not ask, or expect, to be trusted by the public. If you do not know the 
answer or are uncertain, say so. Get back to people with answers. Admit mistakes. Disclose risk information at the 
earliest possible time (with appropriate reservations about reliability). If in doubt, share more information, not less, or 
people may think you are hiding something. Discuss data uncertainties, strengths and weaknesses, including those 
identified by other credible sources. Identify worst case estimates as such and cite ranges of risk estimates when 
appropriate. 

Rule 5. Coordinate and collaborate with other credible sources 

Allies can be extremely useful in communicating risk information. Few things make risk communication more difficult 
than conflicts and public disagreements with other credible sources. 
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Guidelines ~ Closely coordinate all inter-organizational and intra-organizational communications. Devote effort and 
resources to the slow, hard work of building bridges with other organizations. Use credible intermediaries. Seek joint 
communications with other trustworthy sources (credible university scientists, medical doctors, trusted local officials, 
etc.). 

Rule 6. Meet the needs of the media 

The media are a prime transmitter of information on risks and often play a critical role in setting agendas. In many cases, 
the media are more interested in politics than in risk, more interested in simplicity than in complexity, more interested in 
danger than in safety. 

Guidelines - Be open and accessible to reporters. Respect their deadlines. Provide information tailored to the needs of 
the different media (e.g., graphics and other visual aids for television). Provide background material on complex risk 
issues. Do not be afraid to follow up on stories with praise or criticism as warranted. Try to establish long-standing 
relationships of trust with specific editors and reporters. 

Rule 7. Speak clearly and with compassion 

Technical language and jargon are useful as professional shorthand but can pose substantial barriers to successful risk 
communication. 

Guidelines - Use simple, non-technical language. Provide vivid concrete images to which people can relate on a personal 
level. Use examples and anecdotes that make technical risk data come alive. Avoid distant, abstract, unfeeling language 
about deaths, injuries, and illnesses. Acknowledge and respond (verbally and with actions) to emotions that people 
express (anxiety, fear, anger, outrage, helplessness, etc.). Acknowledge and respond to the distinctions that people 
consider important in judging and evaluating risks. Use risk comparisons to help put risks in perspective, but avoid 
comparisons that cut across or ignore distinctions that people consider important. Always try to include a discussion of 
what actions are being or can be taken. Tell people what you cannot do. Promise only what you can do, and be sure that 
you do what ycj promise. Never let your efforts to inform people about risks prevent you from acknowledging - and 
saying - that any avoidable illness, injury, or death is a tragedy. 

Analyses of case studies suggest that these seven rules form the basic building blocks of effective communication about 
radiation risks. Each rule recognizes, in a different way, that effective risk communication is an interative process based 
on mutual trust, cooperation, and respect among all parties. And each rule addresses, from a different perspective, the 
single, most important obstacle to effective risk communication: lack of trust and credibility. 
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Chapter !l 

PUBLIC INFORMATION 
IN THE EVENT OF A NUCLEAR ACCIDENT 

1. General The radiological emergency was no more than an academic hypothesis 
considerations until the accident at Three Mile Island in the United States, and then again 

when it abruptly became harsh reality with the accident at the Chernobyl 
nuclear power plant and its prolonged release to the atmosphere of large 
quantities of radioactive products. The special features of the release, its 
duration, its intensity and its geographic dispersion generated considera
ble agitation in a large number of countries. The authorities reacted in a 
variety of ways. Some were content to step up norma! programmes of 
environmental monitoring, without adopting any particular countermea-
sures; others imposed restrictions on the sale and consumption of certain 
foodstuffs. These varied reactions were accompanied by significant differ
ences in the timing and duration of the measures taken. Regional differ
ences in levels of contamination, in characteristics linked to the environ
ment, in the diets and habits of populations and in national regulations, 
justified, to a certain degree, the wide range of countermeasures and 
levels of response adopted in these countries. The differences, however, 
had the effect of worrying and confusing the public, dividing the experts, 
and embarrassing the national authorities, which lost credibility with the 
public. 

For the first time in its history, the civilian nuclear industry found itself 
directly confronted with an accident that had international consequences 
in a climate of extreme tension, and plans for communication with the 
public underwent their first decisive test. The need to supply immediate 
information on the situation magnified the risk of running onto the rocks 
with any form of communication between the authorities and the popula
tion. The latter did not always fully accept or understand the countermea
sures adopted by the authorities. These problems related in part to the 
way in which the public perceived differences in the measures taken by 
the various national and local authorities, but also - more crucially - to a 
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misunderstanding of the effects of radiation and radiation protection 
measures. The instructions of the authorities, from simple advice to 
formal prohibitions, were not always correctly interpreted by the popula
tion. Thus it became apparent that most of the advice on food hygiene 
was interpreted restrictively: for example, the elementary recommenda
tion that leafy vegetables should be washed before eating prompted 
people to avoid eating vegetables altogether. The Chernobyl accident 
caught unaware both the competent authorities and the populations of 
every country at risk, and national response plans in the event of a 
radiation emergency revealed weaknesses from the point of view of 
communication with the public. The lack of communication tools and the 
absence of internal and external information networks contributed exten
sively to these failures. 

2. Understanding The accident at Chernobyl taught the plant operators and public authori-
the reactions and ties that it was time to adopt a more open attitude. A defensive attitude, 
needs of the public particularly when a nuclear accident occurs, is never appreciated by the 
in an emergency public. The representatives of industry, indeed not only the nuclear indus

try, acknowledge that credibility is the cornerstone of all communication 
plans. In practice, they recognise that this credibility results from the 
nature of the relationship which gradually forms between tnose in charge 
on the one hand and the media and the public on the other hand. When 
the crisis is in full spate, when all the problems are magnified and 
demands for information are flooding in from all sides, it is already too 
late. To demands of the media and questions of the public, the authorities 
must not respond with silence, statements issued at the last minute, 
categorical denials, or inability to give clear and precise explanations. 
Such attitudes, particularly in a crisis situation, give the impression that 
the authorities no longer have the situation under control. 

Hence, when an accident happens, the operator or the authorities con
cerned must not give the impression of being entrained by events, but on 
the contrary, must anticipate and take initiatives whereby they will be 
able immediately to provide coherent information to the public. In the 
event of a crisis, before any approach to the public, it is necessary to 
analyse its psychological reactions and to evaluate its needs for informa
tion, to anticipate the questions that will inevitably arise, and to search 
for grounds of anxiety as the situation develops. These evaluative efforts 
must be tested in advance so that communication plans will be immedi
ately operable. < 

The public should be informed during normal operations, as well as during 
and after an accident. The communication problems and the type of 
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information needed by the public are different in each case. Before an 
incident occurs, the various groups which make up the public are more 
often than not indifferent to the matter. It is a case of finding ways to 
sensitise them to a potential emergency situation, and to familiarise them 
with some elementary facts about radiation. The strategies adopted 
should make it possible to mobilise the attention of individuals in a way 
that will enable them to extract the relevant messages from the daily flow 
of information. During the accident, clear and concise messages must be 
sent which will dispel groundless fears and give instructions on the 
behaviour to be adopted. Useful items of information should not be 
omitted on the grounds that they are difficult to explain, and important 
points should be given prominence. These points should be stressed, 
repeated and not buried in a mass of other less important information. 
Once the immediate danger has passed, the curiosity of the public will 
focus on the systems and institutions and the way they functioned during 
the emergency. The informational needs relate then to the long-term 
consequences for health and the environment, and to measures taken to 
reduce damage to persons and property. All this information must be the 
result of co-operation between professionals in the field of nuclear 
energy, health care and communications. It should also be verified that 
the information is delivered as intended by its authors. 

3. Communicating 
in a post-accident 
situation 

Despite the variety of situations observed in Europe following the 
Chernobyl accident, many countries adopted similar emergency proce
dures. All countries with nuclear power programmes and the countries 
sharing borders with them have emergency plans. Since Chernobyl, most 
of these countries have either reassessed their plans in the light of the 
lessons learned from the accident or have drawn up new plans. 

Those countries which adjusted their plans paid particular attention to 
overhauling their networks of communication with the public on the one 
hand, and between the government agencies concerned on the other 
hand. Most countries took action in three directions. 

Firstly, they defined in advance, at the governmental level, an information 
strategy for crisis situations. Secondly, various mechanisms were set up 
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a) Organisation of communication by the national authorities 

The Chernobyl accident and other recent events have had international 
consequences. Pollution and contamination do not recognise national 
frontiers, and the same should apply to information, emergency response 
plans and assistance measures. 



to enable the public to be informed of the emergency procedures, the 
risks and the terminology used, so that it could react as sensibly as 
possible during a crisis. Thirdly, specific communication procedures were 
set up for the benefit of persons more directly exposed. In order to 
accomplish this objective, these countries created crisis units which 
would be responsible for the co-ordination of information. Discussions 
focused on the organisation, co-ordination and implementation of these 
units whose task would be to communicate to the public, without delay, 
clear, precise and useful information in the event of a crisis sufficiently 
serious to necessitate action by the national authorities. 

Communicating coherent information at the right time is a broad and 
complex task which calls for extensive resources - equipment, personnel, 
training, educational material, etc. Questions relating to the selection of 
the right personnel were examined. Some plans provide for a small 
permanent core staff, and others for regular meetings of the members of 
the crisis management unit. In others, the appointed members only meet 
when the unit is called into action. They must all be able to rely on 
auxiliary staff who are well trained and who participate in regular exer
cises. Officials at decision-making levels should also be involved in these 
exercises, along with the technical staff. 

b) The various options 

What choice should be made between the centralisation and decentralisa
tion of information? There are a variety of systems for dividing the tasks 
within the central government and between central, regional and local 
authorities. Some plans provide for the creation of local centres whose 
task is tc distribute information to the public and to serve as staging 
posts for messages dispatched from a central information unit. Other 
plans provide for the direct dissemination of information to the public 
from central units, or some combination of the two systems. The opti
mum mix depends on the organisation of the public authorities and the 
administrative structures. The centralisation of all action makes for better 
cohesion, but may result in loss of contact with the public. The decentral
isation of operations could cause confusion by producing contradictory 
messages from one region to another as the situation develops. It would 
be appropriate to seek a satisfactory compromise solution that would 
reduce the number of channels of information without introducing distor
tion or delay. 

Use of a single identifiable spokesman may help to maintain continuity 
and credibility of information in a time of crisis. The person concerned 
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should combine a good understanding of the technical issues and good 
communication skills. 

In most countries, communication networks have also been set up which 
function independently of any crisis situation, having a dual purpose of 
prevention and education. Some countries distribute information across 
the entire national territory, others choose to target populations living 
close to a nuclear plant. 

c) Obstacles encountered 

National experience shows that most countries have encountered similar 
problems in the implementation of their communication plans. Major 
efforts remain to be deployed in the following areas: 

- Preparedness - All the countries agree that preventive and 
educational information and action are of paramount importance. 
However it must be realised that, in practice, the scope for these 
methods is very limited, because the public is not interested in 
response plans or messages until an accident actually happens. 

- The credibility of the communicators - Before Chernobyl, confidence 
in government information agencies was higher. After Chernobyl, 
confidence switched to non-governmental groups. A restrictive infor
mation policy in the management of a crisis is reflected in a loss of 
confidence among the public, which feels it is being manipulated. In a 
crisis situation, special efforts must be applied to involve the public in 
action plans and to help it understand that differences of approach 
may be justified from one district to another. Even if comprehension 
is not perfect, the mere fact of communicating openly has a positive 
effect on the public. 

- Separation of powers - In a crisis situation, it is important to avoid 
the concentration of decision-making powers in the hands of a single 
body that would also be involved with the management of the indus
try in which the failure has occurred. On the contrary, communication 
will be more effective and better organised if different groups with 
different spheres of interest (governmental and non-governmental) 
are invited to participate in preparing the information. 

- Cross-frontier aspects - The eventual evening-out of differences in 
the ways in which countries determine their action thresholds and the 
uniform application of international radiation protection standards in 
case of an accident will do much to strengthen comprehension and 
confidence among the populations concerned. 
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4. The role of the a) The media 
different channels of 
communication The Chernobyl accident brutally exposed the deficiencies in the systems 

of communication with the media. In some countries, the accident did not 
give rise to any really serious doubts as to the safety of western nuclear 
plants. What was thrown into doubt was the confidence which people 
could have in the information sparingly and incompletely meted out by 
official sources. The crisis of confidence was aggravated by the flood of 
news coming from neighbouring countries. In a confused situation, it is 
difficult to prevent the media from communicating or amplifying informa
tion of different nature, sometimes containing inaccuracies. They thus 
reflect the contradictions of experts, the questions of the public and the 
hesitations of the authorities. Because of their key position in our society, 
they must have a direct link to the official sources of information. The 
media must themselves examine the best ways of participating in the 
management of the crisis. The authorities and the journalists must main
tain a constructive attitude in order to provide the public with relevant 
information at the earliest possible stage. In some countries, professional 
media people are involved in the implementation of communication plans. 

b) Channels of communication at the local level 

In the event of a crisis, the possibilities offered by certain channels of 
communication, such as professional associations of doctors, farmers, 
veterinarians and teachers, are of particular value. It is generally felt that 
these channels, which play a vital role in the national social fabric, have 
not been sufficiently used in the past. In a crisis situation, there is a real 
risk that the primary information network will become overloaded. When 
it is impossible to reach the authorities by telephone, people often fall 
back on local sources of advice. However, these persons are not neces 
sarily, from the outset, in possession of the facts relating to an emer
gency situation. Hence there is a need for these sources to be integrated 
within a structured plan for the dissemination of information, so that they 
can provide the public with some indications on the behaviour to adopt, 
thus supplementing the information networks set up by the authorities. 

The same applies to the local media, which are directly involved in 
regional life and are familiar with its political, social and economic context. 
The local media have a different, but no less important role to play than 
the national media. Although they generally have fewer specialists and 
cover a wider variety of subjects, their role is critical. Thus the local radio 
station is often the first place to receive calls, and the public relies on it 
for guidance on how to behave in the event of an emergency. Information 
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heard on local radio may well be considered more trustworthy than that 
disseminated nationally. 

Ai) these intermediaries, who because of the circumstances are likely to 
become "experts" overnight and whose behaviour serves as an example, 
must be aware of the responsibility incumbent on them at the local level. 

In general, information in the event of a crisis should be relayed by the 
iocal authorities as soon as possible in order to avoid rumour and panic. It 
is often possible to put a face to the names of local agents, and the fact 
that they share in the danger faced by the population gives them credibil
ity in the eyes of local people. Consequently, the central authorities and 
national experts should help their local representatives to acquire enough 
scientific knowledge to enable them to translate the national analyses and 
data into local terms. The local authorities in turn will call on the assis
tance of certain professional associations for the distribution of informa
tion and to ensure observance of the safety measures. 

It should however be stressed that none of these local intermediaries can 
act in the desired way if the message from the national authorities is not 
clear and does not contain specific instructions. For these channels of 
communication to be effective, distortions and delays must be rooted out 
and the consistency of messages from several sources must be assured. 

5. International The Chernobyl accident underlined the crucial role of international co 
co-operation operation - whether at the bilateral or multilateral level and, in particular, 

between countries with a common frontier - in solving problems of public 
information. 

Since that accident, several multilateral systems of official communication 
have been set up, serving either for the rapid exchange of information 
between liaison officers appointed in the countries concerned or for the 
provision of assistance in the event of an emergency. Concrete measures 
are being put in place and tested worldwide under the IAEA Convention 
on Early Notification of a Nuclear Accident, to which a number of coun
tries have already acceded. At regional level, a system of arrangements 
for the early exchange of information in the event of a radiation emer
gency was also adopted in December 1987 by the Member States of the 
European Communities. This system has two original features, namely an 
obligation on the State from which the notification emanates to provide 
both information on the measures by which the public is to be informed 
and statistical data on the contamination of food and water. The Nordic 
countries have also concluded a number of bilateral agreements providing 
for exchanges of information in normal times and in emergencies. The 
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public should be informed of the existence of these international legal 
instruments, which open up new channels of communication between 
countries. 

It is acknowledged that, whatever the speed or effectiveness of the 
measures applied by the authorities during a crisis, there are limits to the 
scope of their initiatives. These limits have to do, in part, with the 
difficulty of suitably organising all channels of communication likely to be 
used in the event of an emergency. The public authorities and 
international organisations concerned might usefully prepare themselves 
to provide information tailored to the needs of particular socio-profes-
sional groups, which can then organise themselves accordingly. Meticu
lously planned guidelines for information to the public should be estab
lished, along with programmes for training of officials and exercises for 
preparedness in crisis situations. The control and effectiveness of com
munications with the public are essential elements of any emergency 
plans. 
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Keynote Speech 

by 
Mr. Harold Denton 

US Nuclear Regulatory Commission 

presented at the NEA Workshop on 

Public Information during Nuclear Emergencies 
Paris, 17-19 February 1988 

Statement of Problem and Thesis 

Nuclear power, despite its hazards, is both an international asset and an international concern. Its problems, therefore, 
demand international solutions. You in Europe are much more aware of this than I am because of the closeness of your 
countries. My thesis is that this energy source is at a crossroads today. We have developed a high technology industry, 
better regulated than any other and with a safety record clearly superior to any remotely comparable industry. But at the 
same time, public concern seems to be growing, at least in part because there are conflicting reports (for example, from 
anti-nuclear groups, responsible journalists, academic engineers, and government regulatory bodies) about all sorts of 
potential crises we "might" face. 

Some of this public skepticism has been brought dramatically to the fore by the two nuclear power accidents in the last 
decade. Each caused a deep impact on public opinion worldwide, even though their consequences differed widely. Both, 
however, re-empasized the need for public authorities to pay greater attention to nuclear emergency preparedness, so 
as to prevent or mitigate the consequences of a large accident. One concern that has emerged as a major priority is 
ensuring that the population is kept well and reasonably informed of the possible hazards created by the routine 
operation of nuclear fuel cycle facilities in their cities and towns, and, more important, that the public is well aware of 
how to behave if an accident should occur. 

There are a number of actors in this process: central and local authorities; the utilities which in my own country play a 
key role should an accident occur in their plant; public affairs representatives of government agencies, as well as the 
public that they serve; the media; and other channels of communication, including physicians, teachers, professional 
groups, and regional and economic interest groups, such as trade unions. All these make up the diverse cross-section of 
society which need and use electric power, and their interests must be taken into account in any effective strategy for 
communicating both the benefits of nuclear power, and, in emergencies, the risks. 

While each country has developed its own philosophy and practice in trying to improve its procedures in the field of 
public communication, there are clear benefits in reviewing together current efforts to improve the international 
situation, the lessons learned, and the areas where future effort seems necessary. For the sake of organizing our 
thoughts, I would propose a seven-fold response to the problem I have outlined above. 

First, I believe we need to move aggressively to improve our national and international organisation for informing the 
public in the event of a nuclear emergency. We who have been through crises in the past will try to behave better in the 
future. However, when another accident occurs, either the collective wisdom may have retired, or new political forces 
will be at work to ignore the wisdom of the past, or some other impediment to adequate public communication could 
arise. Unless the process of lessons learned is institutionalized, therefore, I believe we may continue to muddle through 
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me next cri^b - arguing that serious accidents "can't happen here," and ignore the build-up of minor crises (such as the 
Brazilian incident, the European NUKEM concerns, our own 3M contamination issue, and the recent Reuters Reports; 
that tend to cast the nuclear establishment in a questionable light in the public eye. Eventually, public support for 
nuclear will dwindle until the candle is extinguished. 

Second, we need to demonstrate our accountability to the public by improving our ability to respond effectively to any 
crisis. This was most dramatically demonstrated in Europe after Chernobyl, when differences about intervention levels 
from country to country spread confusion across borders. It appeared to the public that some authorities were 
responding more effectively than others. We in the US were dependent upon a small coterie of health physicists in the 
recent Brazilian drama of the mishandled cesium source. There was no authoritative information from the Brazilian 
government for several days, apart from a request for assistance. I am sure part of the reason was the absence of a 
prompt, authoritative position on causes and consequences in Brazil itself. 

An issue which the Brazilian case illustrates is that many of us in this room often think of nuclear accidents as power 
reactor accidents. This is short-sighted. All nuclear activities are potential sources of ionizing radiation that could have 
health effects damaging to the public. We have in place a large considerable infrastructure for monitoring the use of 
radiation sources in medicine, engineering, agriculture, 3nd drilling, but it is conceivable that carelessness in the 
workplace could lead to minor radioactive accidents with increasing frequency. 

The public is rightly concerned, and we in the international community must also address this potential problem from an 
international perspective. Whatever institutions we put in place to help keep our people informed - for that is our 
principal job - must recognize the inter-connection of such crises. 

Third, I suggest that we need to work harder to reassure a concerned and anxious populace that the problems of 
managing crises of this type are within our ability and planning capacity. One utility in the US has filed for bankruptcy 
because a segment of the nearby population in an adjoining state does not believe that it can effectively manage an 
accident. This has occurred even though such plants are among the safest and most reliable designs available. When 
this happens it is an enormous waste - not only of investment, but also of public confidence in the credibility of both the 
utility and the governmental or regulatory body that certified the plant and its emergency plan as being safe and in the 
public interest. 

I think events such as these, which have taken place in a number of our member countries, challenge us to examine 
whether we have worked hard enough over the course of our short history in dealing with the legitimate concerns of the 
public. I might add that, whenever I have taken on the role of public spokesman, I have found that the public is generally 
reasonable and wants to trust its leaders. I believe we frequently underestimate the public's ability to understand the 
choices and have therefore inadvertently or purposely withheld information because of our perception of the danger of 
generating a crisis mentality when none was warranted. This is exactly the wrong approach to take with the public. If 
we want the public's trust, we must trust the public! 

Fourth, it is necessary to expand international cooperation among nuclear power states so that we do not sow 
confusion but rather enlightenment in the event of a crisis. This is not an easy task, for those who have placed their 
confidence in us are our national electorates, and we often do not see ourselves accountable to an international 
community. If TMI did not change our perceptions on this score, Chernobyl certainly must. As I mentioned earlier, the 
issues of the safety of nuclear power, the security of radioactive materials, and the protection of nuclear facilities, are 
international issues that cannot be faced alone by nations. They must be faced in an international context with the 
understanding that we are all dependent upon one another for satisfactory solutions. 

This argument applies all the more forcefully to the problem of communications. With the growth in technological 
sophistication of all the media worldwide, no one can hide a major reactor accident. We need an international 
framework and complementary national institutions to respond to our national and international responsibilities. 

fifth, we need to inform ourselves better by trading experiences and ideas on how to accomplish our goals. Activities at 
international organizations such as the IAEA that are directed towards implementation of the notification and emergency 
assistance conventions also are forward steps. But the most crucial step could be altering our perception of our own 
limited experience in handling nuclear-related crises. We spend much intellectual energy on analysing major crises with 
very low probabilities. Perhaps it is time to reorient our energies in crisis management to the more mundane, day-to-day, 
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activities of educating ourselves about the capabilities of our partners abroad (or, in the case of Europe, next door) in 
dealing with relatively minor issues. And in doing this we arrive at our next purpose. 

Sixth, we must improve the content of the information about radiation risks for our people in order to increase rational 
decision-making in political systems that are based on popular will. One of the rewards of dealing in international nuclear 
affairs is participating at the NEA. The reason is clear. We are a group of like-minded nations, with governmental 
systems that are responsive to the will of the people. But even such systems will not function well without adequate 
and accurate information about the public good. That is not surprising, since improving the message is the biggest job of 
all in nuclear affairs, and we have been trying to do this for the last thirty years. 

Finally, it seems to me that it is our shared responsibility to guide our own national leaders to move in positive and 
constructive directions on matters of great public importance in the nuclear field, despite great public caution. As a 
community of scientists we have traditionally sought quantifiable and verifiable conclusions from our studies. When 
dealing with highly charged political issues, however, the arduous search for certainty can be the enemy of effective 
national action. What is called for is political will, perseverance, and most of all truthfulness about the problems we 
face. This organization can help to shape a western consensus on the need for improved structures for public 
communication in matters dealing with nuclear issues. 

A Network of National Crisis Control Centers 

While we do not always know why public reaction is so hyperbolic on the question of nuclear energy and applications, 
there is a prima facie case to be made that we may contribute to this condition by not supplying complete and clear 
information to the public during a crisis. One way that nations could take more seriously the needs of the public, 
particularly for better assurances that we can properly handle nuclear crises, would be for each member country of the 
NEA to designate a national nuclear crisis control centre. The purpose of such centers would be to serve as a single, 
authoritative point of information - both within an individual country, and in dealing with other countries - whenever a 
nuclear accident or issue is identified that could be perceived to have public health consequences. The center's objective 
would be the aggressive pursuit of authoritative technical information which it would share freely with both the people of 
its own country and with similar crisis control centers in other countries. Their goal would be nothing short of re
establishing the confidence of the public in their elected and appointed leaders with regard to access to true and 
objective information. 

Such centers should challenge the press in the pursuit of authoritative information, and should seek to communicate 
frequently with the public both through the press and by contacting responsible local leaders. Most important, the 
centers would serve as an authoritative public spokesman on nuclear accidents with the press. While the press could 
(and will) seek verification from its own sources, such a center, with dedicated and expert staff, could also act as a fact-
gathering and disseminating body in order to ensure the public trust, before that trust is lost by guarded and 
inconsistent statements from diverse public authorities. 

My own government has established and tested a federal response plan which contains the ingredients necessary for a 
coordinated national crisis response; a dozen federal agencies have come together to establish a sound response 
infrastructure on behalf of the federal government, and in support of the US, state, and local levels of government. The 
response structure, which has emerged largely as a result of the Three Mile Island experience, is the backbone of the US 
peacetime radiological emergency crisis control center concept; its joint information coordination process can most 
effectively provide for timely authoritative crisis information flow from government to the public while fostering a 
maximum of cooperation with the media. 

In addition, and in a closely related context, the White House has recently approved a national system for emergency 
coordination which can be implemented in concert with the federal response plan, while elevating the visibility of a 
variety of different kinds of crises, including major radiological accidents, to the president and cabinet of our govern
ment. In such an event, the national crisis control center for the US Government will continue to rely on the joint 
information coordination process I have mentioned. The people who staff the federal plan's joint information system 
must be professionals - in both technical disciplines and public affairs - who the people will listen to and trust. 
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Chapter III 

COMMUNICATING WITH THE PUBLIC 
ON NUCLEAR POWER PLANT 

OPERATING EXPERIENCE 

1. General After the Chernobyl accident, the public and the media demanded more 
considerations information on the safety, management and operation of nuclear plants. 

In order to respond to this legitimate demand, the authorities made a 
major effort to promote more effective methods of communication. Infor
mation is systematically provided on nuclear plant operating experience, 
as well as incidents of concern to safety and operating anomalies, even 
those having no relevance to health and safety: for example, an incident 
giving rise to a release of radioactivity into the atmosphere below the 
authorised annual limits. They also include operating malfunctions which, 
without presenting a risk of radioactivity, may reveal problems of mainte
nance that must be remedied: the abnormal functioning of an automatic 
shutdown system, any event occurring during refuelling, the decommis
sioning of redundant plant components (pumps, valves, transmission 
lines), a water leak within the containment, an incident immobilising 
equipment of no safety significance. 

The purpose of communicating with the public on operating experience 
and "routine" incidents is a simple one: to promote an awareness of the 
nuclear reality and to make relations with the public less emotionally 
charged. The aim of all communication methods is to make all the actors 
on the nuclear scene (the industry, the regulatory authorities, the various 
levels of government) aware of their responsibilities and to reconcile 
different requirements, such as transparency, credibility and rapidity. 

Even harmless accidents at nuclear power plants are generally interpreted 
by the public as confirmation that nuclear energy is not safe. The impor
tance of feedback from operating experience and of the lessons drawn 
from the analysis of malfunctions is not always appreciated for their full 
value. 
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2. Improving 
communication 
techniques 

The differences in methods observed from one country to another are 
explained by the absence of a common definition of the term "nuclear 
incident". Beyond what threshold does an incident become sufficiently 
serious to require systematic publication? In order to provide an answer 
to this question, several countries have tested severity scales for inci
dents and accidents for the purpose of prompt information to the media 
and the public. The lower ievels on the scale cover operating anomalies, 
while the top level corresponds to major accidents on the scale of 
Chernobyl. Between the two extremes, there are several levels of severity 
depending on whether or not the type of incident in question is Iikely to 
affect the safety of the nuclear plant. Some events occurring at the plant 
will not appear even at the lower end of the scale, to the extent that they 
are considered to form part of the normal operation of large industrial 
plants and do not call for any special procedures. These events will be 
indicated as "below scaie". The severity scale is an effective tool of 
communication serving as a selection criterion for the media, which will 
thus be able to sift quickly through the news dispatches on nuciear 
events. It is also an instrument to promote an awareness among all the 
parties concerned of their responsibilities. For example, it would be diffi
cult to spread anxiety among the public with regard to safety on the 
strength of incidents assigned to level 1. However, one of the possible 
unexpected effects of this method is that the public and the media might 
cease to pay sufficient attention to the publicising of these routine inci
dents, which do not seem likely to develop into anything more serious. 

Some countries are experimenting locally with electronic data communica
tion systems providing the population with prompt, day-to-day informa
tion at home on measurements of radioactivity in the vicinity of nuclear 
plants. If these experiments yield positive results, such techniques could 
be more widely used on a national scale. 

To avoid major distortions from one country to another in setting up 
severity scales, common criteria regarding the definition and calibration of 
these scales have been drawn up at the international level. Thus, work 
done jointly by the NEA and the IAEA has led to the trial use of an 
international severity scale for rating nuclear events. It is the first time 
that an international scale of this kind has been tested with the aim of 
facilitating communication between specialists, the media and the public, 
at whatever place and time incidents occur in the participating countries. 

3. The role of the 
regulatory authority 
and the operator 

The regulatory authority sets the safety standards for nuclear plants and 
verifies their correct implementation. It must state clearly what standards 
are applicable, what they mean and the level of safety they imply. The 
reports of the regulatory authority must state the actual situation, 
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whether or not it is reassuring to the public. At the outset, there was not 
a clear separation in most OECD countries between the organisations 
responsible for the regulation of nuclear energy and those which had 
responsibility for promoting its use. This has changed in the past decade, 
and the regulatory function is now generally entrusted to an autonomous 
entity. To win and retain the confidence of the public, the regulatory 
authority must have a good image and remain impartial in the accomplish
ment of its task. It is herefore important to highlight the role of the 
regulatory body in the communication process. 

For the media and the public, the regulatory authority often serves as a 
source of reference with which information communicated by the opera
tor can be "cross-checked" and, because of that, it plays a vital role in 
stabilising public reactions to abnormal events at nuclear power plants. 
Generally speaking, the regulatory authorities aim their information at a 
wide audience, whereas the operators are more closely concerned with 
the local population surrounding their plants. The regulatory authorities 
must nevertheless maintain regular contact with several different groups, 
notably the local authorities and bodies responsible for education. Except 
in crisis situations, it is more effective to deal with an informed audience 
and with persons who take a particular interest in nuclear energy than to 
attempt to reach the public as a whole. 

In the event of an incident, it is to the operator of the stricken plant that 
people turn first of all for preliminary information. As the first to commu
nicate with the public and the media, therefore, the operator must be 
constantly prepared to ensure that the information supplied is frank and 
open. 

Although the operator shares the concern of the regulatory authority to 
avoid wild fluctuations in public opinion and to concentrate on long-term 
information policies designed to moderate the instability of public atti
tudes, his motives are very different: his primary aim is to secure public 
acceptance of his plant and, because of this, he often adopts a "public 
relations" policy emphasising the quality and openness of his activities. 
The regulatory authority, on the other hand, represents the interests of 
the community, which leads it to exercise critical judgment of the indus
try. Although operators are not always able to appreciate this situation, it 
is in their long-term interest that the regulatory authority should be 
perceived as sufficiently rigorous and independent. 

It is particularly important for operators to make a proper assessment of 
the significance an incident will have in the eyes of the public. In many 
cases, operators have not judged certain incidents sufficiently important 
to be reported to the media and the public, and have then been accused 
of hiding facts. One of the cardinal rules is that the notification of 
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incidents, even minor ones, by the utility is always preferable to a situa
tion in which the public "uncovers" the facts of its own accord. Some
times, it may even be useful, before important decisions have been taken 
on the operation of the plant, to pass on preliminary information to local 
elected officials, to the press and, of course, to the staff of the plant. It is 
of course important that officials responsible for public information play a 
key role in the management structure of the plant and remain in close 
touch with top management in order to be familiar with the normal 
operation of the plant. 

In general, visits to plants make nuclear energy more familiar to the 
public. Direct contact between the staff and the public is a vital part of 
communication with the local community. For this reason, the staff 
should be informed immediately of each incident and of any other event at 
the plant. Extensive work is needed to train the staff in communication 
techniques in all agencies which are in contact, even indirectly, with the 
public and the media. Several utilities have developed special programmes 
to train their staff for contact with the local community. 

4. Improving 
relations with the 
media 

The newspapers, radio and television are the main sources of information 
to the public on nuclear energy and the principal intermediary for public 
authorities, groups of experts and other circles. However, these sources 
are themselves subject to a variety of influences and pressures. 

Newspapers and magazines have editorial policies. They also face compe
tition. It is well known that the popular dailies, the current affairs press, 
weeklies and other periodicals reach different audiences. Readers mani
fest a selective pattern of behaviour: people buy newspapers that match 
their own opinions and only read articles that relate most closely to their 
own centres of interest. This behaviour is reflected in turn in the editorial 
policy of the newspaper in question. 

Television is a very powerful instrument of communication and influence. 
In theory, thanks to the suggestive power of the image, television can 
play a useful educational role by explaining to a wide audience the 
complex mechanisms and important scientific phenomena involved in 
nuclear operations. In fact, the audiences of television and the written 
press are chiefly attracted by sensational reports and by short news 
items. For commercial reasons, the media may therefore tend to publish 
articles and photographs that will sell the best. 

However, the media are subject to professional rules, which can help to 
correct this tendency and to achieve a more balanced result. One of the 
main problems is that, very often, the point of view of the nuclear 
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industry is not readily accessible in a usable form. In addition, the normal 
operation of a nuclear plant is seldom news in the eyes of the media, 
whereas for the operator the fault-free operation of his plant should 
promote a certain measure of confidence and acceptance among the 
population. 

In matters of communication, the quality of the relationship is vital. The 
various parties involved must be able to establish personal contacts, if 
possible on a permanent basis. In a normal situation, information of a 
general nature must be communicated in advance to the principal repre
sentatives of the media, so that they have a certain amount of knowledge 
on the subject at their fingertips. In more critical situations, on the basis 
of relations previously established, representatives of the media and 
officials in the nuclear field can then usefully co-operate to determine the 
best way of disseminating the information to the public. This is no simple 
matter, partly because journalists are usually only interested in what 
makes news", but also because they rarely have time to attend simple 
information or "briefing" sessions. When communicating with the media 
on an operational accident, speed is of the essence. For this purpose, 
several utilities and regulatory authorities have set up direct links with the 
main media in their countries. 

Information relating to good operating experience or routine events at 
nuclear power plants does not normally generate much of a response. 
This apparent lack of interest on the part of the public should not be 
judged too negatively, because the public always tends to pay more 
attention to unusual events than to routine ones. An open and construc
tive information policy makes it possible to forge closer links between the 
authority and the industry on the one hand and the media and public on 
the other. A new informatbn concept seems to be gradually gaining 
ground on a mutually agreed basis. It constitutes a kind of "contract of 
confidence" between the nuclear officials and the public. It will make it 
possible to reduce the number of situations in which the public is likely to 
adopt extreme or unstable positions. It is therefore wise to continue to 
promote comprehensive and well-documented information programmes 
and not hesitate to address frankly and openly the important questions 
that vitally affect the future of the nuclear industry, such as plant safety, 
the protection of persons and the environment, and the cost of electricity. 
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Paris, 7-9 June 1989 

I shall try to summarise some of the elements in public attitudes to nuclear power, and refer to some of the difficulties 
entailed in communication on this subject. First, then, there is from the point of view of nuclear operators a difficulty 
about public attitudes to nuclear power, and to put it crudely this is that - (e.g. in the United Kingdom) - opinion polls 
have shown that over 25 per cent of voters are opposed to it. After Chernobyl the figure rose to 45 per cent, but has 
since dropped back. This may well demonstrate that the public's nervousness is principally about accidents, even 
though the anti-nuclear lobbies have seen the c Dblem of wastes as giving them their chief opportunities, since accidents 
are not to be relied on to happen, whereas wastes and pollution provide continuous theatre. But it also demonstrates 
that opposition to nuclear power is both widespread and deep-rooted, and is capable of seriously influencing the actions 
and attitudes of Government. 

Opposition to nuclear power was substantial therefore before Chernobyl happened, and grew afterwards only as an 
extension of ground that had been prepared before. It is this earlier preparation of the ground that I propose now to 
examine. Regrettably, perhaps, I shall have more to say about the mistakes in public psychology made by the creators of 
nuclear power, the pro-nuclear lobbies and the operators than about the supposed malignancy of the anti-nuclear 
lobbies. I offer this in no spirit of criticism of those who in fact created a very safe technology, but only because it is 
from their mistakes that we have to learn. 

There has always been something special in nuclear development, something that has again and again touched deeply 
buried nerves in the body politic and brought to the surface ancient distrusts, even of science itself. It is the same fear 
that the operations of Dr. Faustus inspired, of too much power in human hands - or perhaps those of the devil. Nuclear 
development was first introduced to the public by means of the bomb, and consequently became associated not only 
with a growing fear, but also perhaps with a feeling of guilt that the Western nations used their power in 1945 as they 
did. 

So the distrusts lie deep; though they have been brought to the surface not only by events but also by the attitude and 
psychology of those who presided over the peaceful development of atomic power. 

The atomic age, that is to say the era after Rutherford split the atom, coincided with the rise in public esteem of science 
and the scientist, and the widespread acceptance of the optimistic idea of irreversible progress which we in Britain 
associate with the name of the philosopher Spencer. Nuclear physics became the queen of the physical sciences, and it 
may not be surprising that its greatest exponents gave an impression of intellectual arrogance, even of claims to moral 
supremacy, of having the keys not only to material progress but to knowledge itself. A feeling was conveyed that things 
were going on that ordinary people could never comprehend and should not try; that the new science was unstoppable 
and no one has the right to stop or criticise it. These feelings in turn communicated themselves to a newer generation 
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who. perhaps animated by the public's no doubt illogical desire for zero risks from major hazards, were prepared to say 
in effect that there was no risk; that a major accident was not merely remote, but incredible. 

Having said this, there are of course great and genuine difficulties in communicating the reality both of scientific 
processes, and forms of protection, and of seeking to ensure that the nuclear risk is seen for what it is - just one kind of 
risk, and perhaps a small one among many others. And the question can seriously be asked, is it possible to "educate" 
the public about the facts of nuclear power? Does the attempt to do so not create more public misunderstanding than 
simpiy to answer questions as and if they arise? For this is not a form of "education" where the teacher stands at the 
blackboard and conveys unassailable truths. Indeed some of the truths about nuclear power are exceedingly inpalatable; 
radiation does create cancer, and can harm the unborn. The difficulty is to get these facts into their just proportion. 

Nor are we addressing people who always wish to be educated. Most people just want to go on living their lives, not to 
be told that there are some risks that it is good for them to bear. And finally, there is the question who should do the 
educating? Are scientists and engineers the right people? What have we to learn from the comparative success of British 
Nuclear Fuels Ltd in changing public perceptions in the UK? Or, what appears to us in the UK very impressive, the 
comparative success of the French Government in the same area. 

Again to use crude figures, the best summary of the situation is to say that when a British University recently produced a 
video for schools of the essential facts about uranium, they aimed for a mental age of 11 and found that only 15-year-
olds could understand it. When recently we in the UK Health and Safety Executive published a pamphlet about the 
tolerability of risk from nuclear power stations aimed at a good intelligence level, we succeeded in producing a very clear 
document that was widely praised by experts, but which very few members of the public, only about 2000, actually 
bought and read. So we produced controversy without actually succeeding in communication. But I will return to this, 
since perhaps we succeeded in another, more important aim. 

First, the public react very badly to anything they perceive, however unjustly, as arrogance, condescension or secrecy in 
matters important to them. They may not understand very well what is said, but they require to feel that the attitude to 
them of public communicators is open, frank, reasonably truthful (the public standard is not high) and technically 
competent. Unfortunately, perhaps because of the military factor but perhaps also because of the early attitudes of 
some of the founders of the nuclear power industry, some feeling of secrecy and concealment has come to be 
associated with nuclear developments in the minds of many members of the public. 

Second, the public gain their impressions about nuclear power and all other public matters mainly from those who are 
quite well informed, and mainly through the media. A document which is truthful and competent and which sells to only 
2 000 people, or a regular and truthful supply of information about, say incidents, which hardly anyone knows is 
available may nevertheless exert an important effect, because they do reach those who know, and who are influential; 
and to those key people they convey an attitude. If the attitude is defensive and secretive, this will be noticed and will 
sooner or later be reflected in public attitudes. 

Third, that it is no use blaming the media for false communication. There are of course legitimate grounds for criticism 
of the media, and television in particular, of an inherent tendency to over-dramatisation. And it is true that drama is 
almost by definition not a good neighbour to truth and proportion. But in my own experience, the media at least in 
Britain and probably elsewhere are on the whole very shrewd, competent and fair; though they may be friendly to 
robbers as well as cops, they are enemies only to the pompous, the long-winded and the incompetent. 

Fourth, the media are a form of theatre in which it is desirable to make one's entrances and exits at the right moments. 
It is useless to appear with a shining sword when the dragon has departed with the fair young maiden. The time to state 
the facts is when the interest is rising, not when the drama is done; and to do so against a steady background of 
information that the media already have in their files to refer to at the moment when things happen. And also - of 
course - to be known to the media so that it is you, and not Mr. Tomcat, that they ring. 

Fifth, that though the nuclear regulators must play a neutral role, they can have a decisive influence on public 
perception. They above all must be seen as technically competent, fair, and open with the public. There is an important 
question of authority here. After Chernobyl, I attended a meeting in the UK of very high officials to consider the position. 
One official said "We, the Government, told the British people the truth and we were not believed". That is no doubt 
sad, but it probably reflected the perception by many people in Britain that the telling was done by too many people, 
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and in some cases their technical competence appeared to be in question. I may say that, because Chernobyl was an 
overseas accident, mv own organisation was not at that early stage involved; perhaps we should have been, since public 
reassurance where this is justified is a very important function of the regulator. 

It will be very important for us to discuss the roles of the regulators, the industry itself, and the media in communication 
about nuclear matters. 

The regulator is there to protect the public. He is not there to represent the benefits of nuclear power, or to defend the 
industry against criticism. On the contrary, the regulator is the best informed and the closest critic the industry has. On 
the other hand, once the regulator has insisted upon requirements that he believes will make the industry sufficiently 
safe, does that not perhaps mean that he has an obligation to defend the industry so long as these requirements are 
met? Is he not, in some sense in the same boat? After all, if there is an accident, is he not partly to blame? Will he not in 
fact be blamed? 

The answer to these questions no doubt partly depends on the legal obligations assumed by the industry and by the 
regulator in each of our countries. Even so, I will at risk of contradiction and for purposes of discussion, make the 
confident statement that the regulator is not, and must never appear to be, in the same boat as the industry, but must 
preserve a position of neutrality and impartiality. He is not responsible to the public for the safety of the industry. He is 
responsible instead for the standards which he imposes, and for the integrity, independence and competence with which 
he ensures that those standards are met. And of course, no standards are capable of guaranteeing safety; there is 
always some risk and there is always the possibility of human or other error by the operator. 

This in turn dictates the material which the regulator is responsible for communicating. It is his duty to make clear to the 
public what his standards are, what they mean; and what level of safety they imply. He must surely also, make regular 
reports about the situation as it exists. If these reports help to reassure the public or if on the contrary they make the 
public uneasy, either of these effects are, as it were, incidental; the reports are made not for these purposes but simply 
because it is the regulator's duty to make them. They form part of the background, available in journalists' files, on the 
basis of which any event will be judged if and when it happens. 

However, in reporting to the public in this way, the regulator needs to be as much aware as the industry itself of the 
state of the public mind, and of the need for sophistication in his methods. He needs to be fair to the industry he 
regulates as well as to the public he protects. He needs to remember that what comes over to the public is not always 
what is said, but how and when it is said; it is not "the truth", but a series of impressions which lodge themselves in the 
public mind. Perhaps in this conference we shall learn more from each others' experience about how these impressions 
are constructed, and how to avoid distortion and error. 

I need now to touch briefly on the question raised with us by the OECD, on the arrangements we have for informing 
each other on incidents in our own countries. These exchanges have at least three purposes; first so that we can make 
further technical inquiries as quickly as possible; second, so that we can give quick and accurate information to our own 
press and public where their interest is likely to be engaged; and third in the case of large incidents, so that we can take 
national protective measures. 

There are three types of arrangement currently in existence: 

a) bilateral arrangements; the UK has exchange of information agreements with eight countries, covering quite wide 
areas of information-swapping, and going well beyond the mutual reporting of incidents; 

b) the IAEA Convention on rapid exchange of information in the event of nuclear accidents; 
c) bilateral agreements confined to the early notification of accidents likely to affect national territories. 

The most important requirement is not just the existence of arrangements but that they should operate quickly and 
accurately when needed; and if the incident is continuing, that a prognosis should be given and then updated. The 
principal lesson of Chernobyl was the speed with which rumour and even disinformation spread, and the way in which 
countermeasures taken by different countries, reported on television, were the means both of bringing pressure to bear 
for similar measures in other countries, whether they were appropriate or not, and of creating a general impression of 
disorganisation. It may therefore be important to consider what future measures may be necessary to ensure that each 
of our control centres is in a position to form as accurate a picture as possible of the official reactions in our different 
countries. 
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Chapter IV 

RADIOACTIVE WASTE MANAGEMENT 
AND PUBLIC INFORMATION 

1. General Radioactive waste, the by-products of the nuclear industry, consists of 
considerations materials that are not considered to have any further commercial use and 

that must therefore be disposed of. It occurs in a wide variety of physical 
and chemical forms and is contaminated by radionuclides, that are them
selves highly diverse, of variable activity levels. Methods of management 
thus differ considerably depending on the nature of the waste and the 
concentration of the radionuclides it contains. There is no generally appli
cable classification for the waste, but it is common to speak of low-level, 
medium-level and high-level waste depending on its level of activity, 
notably to determine the method of management appropriate to each 
category. Methods of management depend on the level of activity of the 
radionuclides contained in the waste and their radioactive decay. This 
process of decay conforms to an exponential law associated with the 
radioactive half-life of each radionuclide, which ranges from a few minutes 
or days to several thousands or hundreds of thousands of years. The 
choice of disposal methods therefore depends essentially on the 
characteristics of the waste produced. 

All countries using nuclear power have set up radioactive waste manage
ment programmes to meet the requirements of safety and environmental 
protection. Containment systems are intended to ensure that no release 
of radioactivity occurring under normal conditions, and under postulated 
abnormal conditions, will result in levels of exposure for man and the 
environment that exceed the limits laid down in regulations. 

The management of radioactive waste remains an important concern of 
public opinion. Having been pushed into the background somewhat by 
concern over the safety of nuclear plants following the Chernobyl acci
dent, this subject has regained importance, as the most recent opinion 
polls have shown. This concern has multiple origins, which are closely 
linked to the images conjured up by radioactive waste in the public mind. 
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Although the generation of waste ts an integral part of any industrial 
cycle, it is the one that is least readily accepted by the public, because it 
symbolises the negative aspect of industrial growth. The concern about 
radioactive waste is reinforced by suspicions that the public harbours with 
regard to the nuclear industry. 

The public is influenced by the portrayal of radioactive waste in the form 
of concrete drums and containers kept under heavy surveillance, which 
gives an impression that nuciear power is a highly toxic source of energy. 
In addition, many aspects of radioactive waste management are difficult 
for the public to understand, increasing its inherent mistrust: the technical 
differences between the types of waste and the concepts relating to the 
length of time each type remains radioactive; the arrangements needed to 
ensure their disposal under satisfactory conditions of safety for several 
centuries or several thousand years; the technical processes that can be 
used to isolate radioactive waste from the biosphere for as long as its 
level of radioactivity is dangerous to man and the environment. Other 
anxieties stem from the impression that the management of long-lived 
radioactive waste requires strict monitoring for hundreds of years, which 
seems highly risky, even in the most stable and well-organised society. In 
addition, objections of a moral nature are raised to the idea of leaving 
such a heavy responsibility to future generations. Although the industrial 
management methods applied for radioactive waste are based on in-
depth analyses of the long-term safety of the disposal techniques, part of 
the public has serious reservations with regard to the control of the risk 
over periods of time exceeding the working life of an individual. Thus 
stages in the storage and final disposal of waste ranging over periods 
longer than 50 years are often perceived by the public as falling within the 
category of long-term operations necessitating additional guarantees. At 
the same time, the public is ignorant of the principle of natural decay of 
radioactivity, which is a key factor in the management of radioactive 
waste, contrasting with the situation for certain non-degradable chemical 
wastes, the toxicity of which does not diminish over time. 

This brief review of some aspects associated with the perception and 
representation of radioactive waste in the public mind makes it possible 
to clarify the principal fields in which communication efforts must be 
developed. As in the case of nuclear energy, the approach to radioactive 
waste management must not be exclusively technical, because of the 
enormous socio-economic and psychological implications, especially for 
the populations directly affected by the siting of a radioactive waste 
facility. To create and maintain a climate of confidence and mutual 
respect between the authorities and the population concerned thus con
stitutes an important objective. 
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2. Identifying public The questions raised by the public on this subject reveal several aspects. 
concerns Theie are questions of a purely technical nature: What are the different 

types of waste in terms of their level and duration of radioactivity? How is 
it possible to ensure adequate safety in the very long term for the 
management of a quasi-permanent risk? There are also questions of a 
socioeconomic nature: Would the siting of a radioactive waste facility 
not have destabilising effects on the social and economic life of the 
region? And finally, questions of a moral order: Would not the methods 
currently practised mean leaving to future generations an unacceptable 
burden? 

There is no precise hierarchy in the order of these questions. The moral, 
psychological and social aspects cannot be addressed as exhaustively and 
precisely as the technical and economic aspects. The way in which they 
are expressed depends a lot on the structure of public opinion and on 
relations with the authorities responsible for siting programmes. It may be 
noted that communication at the national level is more difficult to estab
lish and evaluate, and that it is limited to dissemination of information to 
the public. Such communication seems necessary, however, to the extent 
that the management of waste, whether radioactive or not, is a problem 
of society which affects the entire population. While at the national level 
there is relative approval with regard to the objective pursued, opposition 
is, however, encountered initially at the local level with regard to the 
choice of site: the famous NIMBY syndrome, or "yes, but not in my 
backyard". There is thus agreement on the priority to be given to com
munication with the local communities affected at close proximity or more 
distantly by the siting of a radioactive waste storage or disposal facility. 
This communication must be geared to various objectives: it must inform 
the public of the nature of the work being undertaken; it must familiarise 
them with the elementary concepts of radioactive waste management 
without going into too much technical detail; and it must help them to 
understand why the technical processes selected will effectively guaran
tee the isolation of the waste. 

It is often acknowledged that the more familiar a subject becomes, the 
better it is understood. Yet in the nuclear field, particularly that of radio
active waste, there is no confirmation of this logical assumption. Surveys 
show that efforts to inspire greater public confidence do not succeed by 
increasing the number of technical explanations. This is probably in part 
because the individual cannot relate to the notion of "long term" of the 
order of hundreds and even thousands of years. This is why, from an 
ethical point of view, a waste management system of whatever kind 
must rest on the fundamental principle of equity according to which "the 
present generation must not impose on any future generation a risk 
greater than it is prepared to assume for itself". It is also why present 
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choices are based on a system of waste immobilisation that is self-
contained and does not require any human surveillance beyond a relatively 
short period, of the order of one to three hundred years. Such is the 
message the officials of radioactive waste management organisations 
must convey to the public regarding the safety principles governing their 
facilities. 

In reality, the main fear of populations affected by the siting of a radioac
tive waste repository in their region relates to possible social and eco
nomic disadvantages, including the decrease in the value of property, loss 
of attractiveness of the region, attempts by competitors to downgrade 
the image of agricultural produce from the region in the eyes of consum
ers and, as a consequence, loss of earnings to the rural population and 
local tourism. The answers to these questions must be openly debated 
between radioactive waste management officials and the local population 
as soon as the choice of site has been made. Dialogue must be the 
common denominator of all forms of communication. 

3. Difficulties 
in devising a 
communications 
strategy at the local 
level 

Experience gained in communicating with the public over recent years 
highlights the overriding importance of building trust and maintaining 
interaction with the local authorities and populations directly affected by 
the siting of a waste storage or disposal facility. 

Communication efforts deployed in the various OECD countries to secure 
the success of a project for the siting of a radioactive waste facility form 
part of a regulatory and institutional framework within which limits are 
laid down for it. 

Consultation involving all the interested parties at the local level is 
organised within the framework of the applicable legal procedures. 
Despite certain differences of an institutional nature, consultation with the 
public generally involves an official announcement of the project, followed 
by a public inquiry serving to inform the public of the activities of the 
project promotor and to record all the observations and criticisms put 
forward. Once the period set for it has expired, the results of the inquiry 
are passed on to the competent authorities. Depending on the country, 
the consultation procedure may involve open meetings or public hearings 
providing an opportunity for exchanges of views between the competent 
authority, the project promotor, and the population concerned. 

In order to improve and strengthen consultation with the public on such 
sensitive projects, other legal procedures have been tested in some 
countries, referred to variously as local information commissions or com
mittees, consultation cf local elected assemblies, etc. The aim of all these 
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procedures is to involve the local population more in the project and to 
extend the consultation to different socio-professional categories. 

It is not enough that these various modes of consultation exist, it is also 
necessary to ask questions on their operation and, in particular, on the 
influence of the consultation on the final decision. The latter point is 
particularly delicate. Consultation of the public on the choice of a site for a 
radioactive waste facility may take in a number of different realities from 
one country to another. 

- the public is consulted before the decision is taken, but without its 
opinion having real weight; 

- public consultation can influence the decision; 
- public agreement is essential for the decision to be endorsed. 

The first level has more to do with information than consultation, and 
does not affect the decision by the public authorities. The second level is 
that of co-operation. The protagonists endeavour to reach agreement as 
far as possible, but are not obliged to do so. In the event of failure, the 
decision rests with the public authorities alone. The third level is that 
which gives the responsibility for the final decision to the group 
concerned. 

The effects of consultation on the final decision depend on the mode of 
consultation chosen. What form of consultation is best suited? Experi
ments carried out in North America have shown that it is possible for a 
high level of consultation and participation in the procedure for the selec
tion of sites for radioactive waste repositories to lead to agreements 
between those responsible for nuclear programmes on the one hand and 
local populations on the other. The populations were consulted in 
advance on their willingness to accept the siting of such a facility on their 
land. Some communities volunteered and were given a measure of control 
over the site. The prospect of a share in control seems to be a stronger 
motive than the socio-economic advantages, even though the latter may 
be far from negligible. However, the technical requirements are the main 
factors to be taken into account in the choice of a site. Bearing this in 
mind, a balance should be sought between the dictates of technology and 
those of public acceptance. 

A second aspect of national information policies and practices arises 
outside the institutional and regulatory framework, being subject to the 
discretion of the project promotor. Once the official procedures are com
pleted, he can take the action most appropriate in the local circum
stances. The main features of such action are much the same from one 
country to another - free public access to information on the site, an 
information pavilion, visits to the site, film shows, distribution of 
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brochures, setting up of a listening post in the radioactive waste manage
ment organisation specifically to inform the public and answer its ques
tions. With the aid of this listening post, personalised contacts with the 
population develop more easily. If the persons assigned to the listening 
post are kept on for a sufficiently long period, it becomes possible to form 
direct ties and to build up a very good knowledge of the social, economic 
and historical aspects of the region. In certain countries, this listening 
post is set up before the official procedures are started. 

4. Socio-economic 
aspects 

The creation of a radioactive waste storage facility imposes some 
changes to the environment and the socio-economic framework. The 
positive changes for the local population include the social advantages 
(job creation) and financial advantages (reduction in local taxes, support 
for local investment and operating expenditure). In addition, certain spe
cial compensation solutions can be studied with reference to the economy 
of the region if the need arises (projects for reforestation, housing, local 
infrastructure, tourism). All such action generally takes place within the 
framework of normal legislation and practice and, from this point of view, 
nuclear facilities should not be given any special treatment compared with 
other industrial plants. 

5. Effectiveness 
of the various 
informational and 
educational resources 

The acceptance of policies and practices for the management of radioac
tive waste largely depends on considerations of a social rather than a 
technical nature. Consequently, the accent in public information activities 
must be on explaining the general objectives pursued rather than burden
ing the presentation with technical aspects that are difficult to 
communicate. 

The media play an active and direct role in this debate, and relations with 
them must be continuous and unclouded by emotion. To enable them to 
perform their functions, it is appropriate that information relating to the 
project be delivered promptly by the officials in charge of public informa
tion. Thus, in the case of radioactive waste management, as in other 
areas related to nuclear energy, journalists should be able to identify an 
official on the spot or in the competent administration capable of answer
ing this or that question in a comprehensive way. 

Information and instruction measures aimed at the public must put 
emphasis on audiovisual aids (films, slide shows) and explanatory 
brochures available to all. The message must be clear and direct. All 
attempts to supply too much scientific detail have failed. On the other 
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hand, scientific information can be sent to groups that expressly request 
it and have a direct or indirect interest in the technological aspects of 
energy. It may be noted that foreign or international films have more 
credibility than national films. 

While recognising that international organisations cannot intervene in 
national affairs and come between the authorities responsible for nuclear 
matters and the public, their work is well known for being rigorous and 
open-minded and can usefully serve as a source of information and 
evaluation on the management of radioactive waste. The role of interna
tional co-operation is particularly valuable when it comes to analysing the 
results of the various experiments conducted in the field of radioactive 
waste management and the design of storage and disposal sites. The 
harmonisation of applicable standards or the pooling of resources for 
international research and development work reinforces the credibility of 
national action among the public and the media. In this respect, the 
international organisations concerned have an important role to play in 
public information. 

The choice of sites and the construction of nuclear power plants have for 
a long time been the subject of extensive information and consultation 
among the population, especially at the local level. The implementation of 
radioactive waste management programmes leads the nuclear industry to 
strengthen its communication efforts, particularly in providing local popu
lations with complete information on the risks and consequences associ
ated with the siting of a facility, openly involving the populations for the 
entire duration of the preparatory studies and construction work, and 
fostering an awareness of responsibility in all those involved at the socio-
professional level with questions of nuclear energy. Whatever the com
munications policy adopted, contacts must be carefullv prepared long 
before the technical teams arrive to investigate the site. In the interest of 
all the parties concerned, a proper consensus resting on solid foundations 
must be reached in the technical, economic and social areas, for the 
demonstration of the satisfactory operation of radioactive waste storage 
or disposal facilities is an essential factor in obtaining public confidence. 
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Introductory Remarks 

by 
Mr. Rudolf Rometsch 
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for the Storage of Radioactive Waste (NAGRA) 

presented at the NEA Workshop on 

Waste Management and Public Information 
Paris, 9-11 February 1987 

There is a definitive feeling of need to better understand how opinions and perceptions are formed in our modern human 
society. This need is particularly felt with regard to the technical fields, where wide gaps have developed between public 
opinion or public perception and the facts as recognised by the scientific community. On the other hand, the process of 
forming public opinion is a highly political one. It is part of that permanent attempt to understand where we come from 
and to influence decisions on where to go. Such decisions are evidently easy to reach in those parts of the human 
society where the fight for survival determines the meaning of life. Not so long ago this was also the case for our part of 
the world, the now highly industrialised developed countries. Within them, in our days, the feeling of need to fight for 
survival is very much weakened. It gives no longer a sufficient meaning to life. The concerned human beings search for 
new ideas which give meaning to survival itself. This explains certainly a good part of the endless discussions on the 
quality of life, the multitudes of new ideologies and the clashes between them. 

An international governmental organisation like the NEA can only fulfil its tasks when it remains neutral and objective 
with regard to ideology clashes. However, in order to ensure success of its scientific and technical work, some careful 
analysis of opinions and ideologies related to it is needed. And, of course, the underlying irrefutable facts must be 
stated. A few such analysis results and statements of facts might be presented at the outset: 

- In our society, in which the population density as well as the number of individuals is continuously growing, the use 
of industrial techniques is still an essential basis for survival hence a matter of course, in spite of the fact that the 
fight for survival no longer represents the central meaning of life. 

- Production of what we call "wastes" is a natural consequence of all human and industrial activities. By technical 
improvements, waste production can be minimised, but never completely avoided. 

- Management and disposal of wastes - it started with nuclear, radioactive waste but holds now for almost any kind 
of waste - have become most sensitive topics in the disputes on the quality of life. 

- Those responsible for inventing the techniques to deal with the waste have acquired an additional task: to inform the 
public on how they intend to solve the waste problems, how they are planning to ensure that the future is not 
mortgaged. 

- The two most important elements needed as a basis for such information are: 

• recognition and understanding of the fear of people; and 
• sound scientific and technical work. 

Responsible use of technical means in general and care for waste management and disposal in particular have moved up 
in the scale of importance of human activities. They belong to those elements giving new meaning to life. This fits with 
the conclusion of modern philosophical saying that the obvious aim of human evolution is to enable as many as possible 
to become free and responsible beings. 
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Such philosophical consideration might help to understand to some extent the basic reason for certain movements in our 
society. However, with regard to the task of public information, we must also take into account the practical, 
psychological aspects. I would like to present a non-exhaustive list of questions - which originate mainly from the 
experience of Nagra in Switzerland. They are by no means unique, in fact it appears that quite similar if not identical 
questions occur in other countries and under other circumstances. 

1. The first set of questions pertains to confidence building: 

- Given the fact that the issue of waste management and disposal has become highly emotional and non-rational, is it 
possible to convince exclusively by technical reasoning? How can people believe what a technician tries to 
rationalise? 

- As it appears neither possible nor necessary to "educate" the general public to become technological specialists, 
e.g. on waste management, is it not preferable to convince by facts and actions instead of educational efforts? 

- There is a contradicting corollary to this question: how is it possible to make people believe, except by being open 
and transparent, i.e. discussing everything, including technical facts and particularly those negative ones that are 
difficult to handle? 

- Is it possible to reach people without recognising their fear? How is it possible to discuss fear without being 
condescending? 

- How can one avoid legalistic and administrative complications while remaining nevertheless legal and fair? How is it 
possible to get a situation accepted by the public? 

- As it is apparently impossible to build up confidence by a single action, how does one ensure continuous contact 
activities and keep identity and sustained presence? 

- How can our messages be transmitted to the public? Is it not a fact that the best formulations tend to be refused, 
when they are coming from an anonymous organisation? Therefore, how can we continuously ensure that the 
messages are from person to person? 

2. About those to be convinced: 

- How to select addresses, to set priorities, to focus on the most directly affected, to make local and site-regional 
activities predominate without neglecting nation-wide activities? (Strong local opposition induces negative feelings 
nation-wide; local acceptance is finally honoured even beyond the narrower region.) 

- What are the best means to emphasise face-to-face contact? How to inform local authorities and the population 
around disposal sites? Does it help to invite site inhabitants to visit technical facilities and laboratories or other 
exploration sites of those managing wastes? 

- The disposal, i.e. the last step of any waste management, is according to public opinion the most difficult one. It 
contains the socio-ethical element to ensure a "clean" future for our descendants. And it always contains the 
question about where to find a disposal site. Comparisons of sites always leads to the conclusion that there must be 
a better one elsewhere. It is never possible to prove that a site is the best one. Therefore, how to avoid comparison 
of different sites with a view to seeking the "best" one? How to explain and convince that the goal is to find a site 
that is rigorously acceptable and suitable for the repository in question - not the best one? 

- Paradoxically, a broad view may enhance local acceptance. Hence, the success of one national programme helps to 
improve the chances of another one. Therefore, the crucial question even for local acceptance may be: how to 
sustain international consensus on disposal approaches? 

3. About mental restrictions in order to gain confidence in specific concerns; the necessity to classify objectives 
and avoid unfocused activities: 

- How to explain that the goal is not to promote nuclear energy or any other waste-producing industrial activity (nor 
to penalise it)? How to convince that waste must be disposed of irrespective of the social attitude towards the 
specific industrial activity producing the waste in question, may it be nuclear, metallurgical, chemical or the like? It 
might be possible to obtain support even from the ecological scene. 

- How to put waste volume and the duration of its toxicity into comparative perspective, without running down other 
industrial activities sitting in fact in the same boat? 
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- How to be constructive? How to avoid to be put on the defensive? 
- How to anticipate situations in order to raise issues when appropriate? 
- How to ensure that the messages about the waste management work are all positive? 

4. On responsibility for public information: 

- How to allocate responsibility for public information in an organisation, a firm, an agency? 
- How to ensure that the day-to-day work is done by PR professionals, and that it remains nevertheless always 

evident that the top management stands right behind it? 
- Public acceptance activities are fundamental elements, not side issues, of a successful waste management pro

gramme. Therefore, how to involve top managers in personal appearances to show that the public is one of their 
primary concerns? 
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Part Two 

SUMMARY AND CONCLUSIONS 
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SUMMARY AND CONCLUSIONS 

I. Difficulties 
associated with 
information on 
nuclear energy 

A source of great hope in the 1950s, a focus of great fear in the 1980s, 
nuclear energy has never become a commonplace of everyday life. 

In the mind of the public, nuclear power plants do not belong to the realm 
of familiar objects. The climate of confidence has deteriorated and plants 
operate on a fairly tenuous basis of acceptance; as topics for discussion, 
pretexts for declarations, articles and manifestos, they are a constant 
focus of media attention. The nuclear issue is characterised by the con
frontations that surround it. These confrontations involve a number of 
different actors: utility management, regulatory and other governmental 
authorities, management specialists, organised groups acting at local or 
national level, the media and the public. It is thus first and foremost as a 
news and current affairs issue and an issue of conflict that nuclear power 
plants have to be dealt with in attempts at explanation and information. 

Winning back public confidence and giving nuclear energy a more positive 
image promise to be difficult tasks. To start with, a break has been made 
with the errors of the past by ceasing to exclude the public from the 
decision-making on national nuclear programmes. Some countries have 
organised debates, referenda and consultations at the national level on 
the future of nuclear energy. It was found that, while most of these 
initiatives enabled the public to choose between continuation or abandon
ment of the nuclear option, they also offered opposition movements an 
opportunity to present their ideas. The arguments of the anti-nuclear 
groups brought much conviction and determination to the debate. The 
media played a key role in these discussions and in the development of 
information on nuclear matters. 

These national debates present another challenge: they involve a public 
that is not always able to understand all the aspects of the problem put 
to it. A proper effort of education and information needs to be deployed 
in advance to convey to the public a better understanding of the strategic 
role played by energy, particularly nuclear energy, in the modern econ
omy. This extremely complex task has only been partially accomplished, 
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and the public continues to develop very vehement emotional reactions to 
nuclear energy. 

a) Communicating with what public? 

Public polls have shown that the opinions with regard to nuclear power 
plants correlate with professional activity, age, sex, level of education, 
home environment and, in particular, the fact of living near a power plant 
or a site for future construction. Opinions also relate to religious and 
political party affiliation and to levels of technical progress and economic 
growth; associations are made more or less consciously with themes 
such as national independence, the energy crisis, unemployment, safety, 
illness, war, death, etc. 

Do these facts provide, at least in part, a basis on which to determine 
"why people adopt positions for or against nuclear power", and how to 
deal with it? 

Beyond the traditional division between those for and against, it is possi
ble to distinguish a number of opinion groups within which nuclear energy 
corresponds to a common reality or perception. These can be classified 
as follows: 

The confident: For this group, ecological concerns are subordinated to 
concern for the economy. This group consists of people who are firm 
champions of progress, science and security, who have a profound faith 
in the economic value of nuclear power plants, and systematically mini
mise all that relates to fear and danger. 

The anxious realists: These are people who accept nuclear energy 
without enthusiasm and despite all their misgivings, but remain worried 
by the various risks (danger from radiation, waste). They are nevertheless 
aware of the advantages of nuclear energy, and the ecological concerns, 
to which they are very attentive, are overcome by arguments relating to 
economic policy, the development of new technologies, the maintenance 
of energy independence, growth, and overcoming energy shortages. 
Recourse to nuclear energy becomes part of a status quo: the nuclear 
option should be maintained, but no new nuclear power plants must be 
built. Even so, the economic benefits are subject to reservations, because 
in the minds of these people the nuclear option was born of a costly and 
precipitate choice that followed the oil crisis. This section of the popula
tion seems able to understand the reasons for the development of nuclear 
energy, though without promoting it. 
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The undecided: These people have little interest in the subject and 
develop contradictory attitudes, but they are highly sensitive to argu 
ments such as lack of energy resources and the risk of shortages. 
Nevertheless, the magnitude of their fears prevents them from favouring 
nuclear energy. Their criticism relates mainly to the information policies. 
Most find them muddled and inappropriate and feel that the questions are 
not properly answered. 

The opponents: Like those in favour, they have a consistent and 
comprehensive attitude. For them, the economic necessities never justify 
the minimising of potential radiological risks. The economy is subordi
nated to the ecological concerns. It may be noted that this is often a 
young population, with a higher than average level of education. 

This opposition movement draws its inspiration from a variety of sources. 
There is the environmentalist opposition, which is an ideological move
ment for the defence of nature against the excesses or negative effects of 
certain forms of industrialisation. One of its characteristics is the prolifera
tion of more or less active and durable associations formed to protest 
specific local projects. On the other hand, there is also a local rural 
opposition, whose main fear lies in the transformation of the regional 
socio-economic context: anxieties over the effects of radioactivity on 
plants and animals, and the consequences which may arise from it for 
food chains. The question which this group most frequently asks is: 
"Shall we still be able to sell our produce?" Finally, there is a specifically 
anti-nuclear opposition taking the form of groups polarised around the 
nuclear problem, which are highly heterogeneous and inspired by a variety 
of ideological currents with a pacifist bias. 

This presentation of the various tendencies in attitudes to nuclear energy 
has more than mere descriptive value. It is quite clear that communication 
should not bring the same message to each of the different groups. As far 
as possible, officials in charge of public information must find an appropri
ate message to meet the concerns of these various groups and to enable 
them to form an opinion. 

b) Considerations on the perception of information 

It is not enough to provide information; it also has to be properly received 
by the persons concerned, decoded and remembered. Officials responsi
ble for communication must therefore take special care in presenting their 
message and in selecting the appropriate terms to use in passing on 
information from scientific sources. The language used by the medical 
profession, engineers and radiation protection officials must be systemati-
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cally translated into terms that are easy to understand. However, those 
affected by them will still add a subjective and emotional content which 
must be taken into account. 

Information in the nuclear field offers a good illustration of the danger 
represented by the polysemy of words. Officials responsible for communi
cation must be attentive to the different meanings their messages can 
have and must act accordingly in order to avoid misinterpretation. 

c) Attitudes with regard to the communication of information 

It is interesting to note that those concerned with nuclear power 
represent a very wide range of attitudes: indifference allied to passivity, 
phobic avoidance, playing down the problem, contradictions in discourse, 
systematic underestimation of the danger, denial of fears or rigidity in 
opinions put forward. Many say that they are prepared to change their 
minds given fuller information. The reality is less clear-cut. 

Some groups even have a tendency to side-step the information given. 
They display a form of passivity justified by lack of interest and time. It is 
no doubt better for them not to know something that would call their 
position into question in one direction or another. 

Other, more active persons manifest systematic opposition. Any informa
tion from the nuclear industry or the government is from the outset 
deemed to be partial, mendacious and suspect. Communication here 
takes on a conflictual dimension. 

Even so, a fairly high proportion of people demand fuller and more 
comprehensible information. They express the desire to acquire more 
extensive knowledge in this field in the interest of achieving a better 
mastery of a difficult subject, and of forming as clear an opinion as 
possible on the risks and advantages of nuclear energy. 

It seems that lack of confidence in the information supplied by the 
authorities and the nuclear industry still predominates, and critical com
ments along the following lines are heard: the information has a promo
tional bias, the whole truth has not been told, the real problems are never 
addressed, decisions are taken without the knowledge of the public, etc. 
The question is to determine who is best placed to dispense information 
in the nuclear field. The information sources the public trusts most are 
those with sound knowledge and experience. They are mainly neutral 
scientists, doctors, science journalists, representatives of communities in 
which nuclear power plants have already been sited. On the other hand, 
nuclear industry officials, the government and economists are not gener-
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ally considered to be trustworthy spokesmen. To a lesser extent, certain 
parts of the media, which are too eager to dramatise, are also mistrusted. 

What are the reasons for this lack of confidence with regard to informa
tion in the nuclear field? Mental barriers are hard to remove. The atom is a 
subject of which there is widespread ignorance. Perhaps its roots lie in a 
lack of basic education, which makes it difficult to satisfy a curiosity later 
in life. Whatever the case may be, lack of knowledge, even elementary 
knowledge, easily creates a negative attitude to start with. It is also 
probable that scientists discouraged the public by their initial triumphal-
ism. Despite all the explanations and demonstrations in the fields of 
radiation protection, radioactive waste management and nuclear power 
plant operation, the atom still seems shrouded in secrecy and located in 
an intellectual domain to which there is no easy access, and where reality 
is not easily verifiable by the senses, hence not amenable to control by 
the man in the street. Suspicion is magnified by anonymity and remote
ness of the responsible officials. Thus, people living in the neighbourhood 
of some plants are often less mistrustful than individuals further away. Is 
this because they are more familiar with the risk, or because the plant 
does not have such an aura of anonymity - after all, the engineers are 
neighbours and family friends? 

a) The guiding principles 

Is it possible to apply effective communication techniques in the field of 
nuclear energy? The results reported advise modesty and prudence. There 
is no magic formula by which a positive image can be easily substituted 
for a general impression that is at best qualified and at worst negative. 
There is no single solution to problems of communication, and the range 
of resources applied by the various countries to remedy the situation 
illustrates the diversity of communication policies. However, certain prin
ciples underlying these policies are the same: 

- Define the objectives: The objectives of information officials must 
be clearly defined in advance. The will to inform the public in an 
objective way on the nuclear situation must be sufficiently strong to 
forestall any drift into a promotional stance. If the public is to be 
regarded as a full partner in dialogue, it must be left free to form its 
own opinion on the basis of the various facts it receives. This attitude 
is the first step towards instilling an awareness of responsibility on 
the part of those who debate nuclear issues. 

75 



Deliver the correct message: It must be remembered that the 
demand for information by the public is seidom disinterested; it is 
often associated with a profound desire for reassurance. Information 
officials must respond to that expectation. To do so calls for certain 
precautions, particularly at the level of language. It is difficult to strike 
a balance between scientific jargon, which is impenetrable to a non-
specialised audience, and deliberately oversimplified language. 

Define relations with the media: A balance must also be found 
in the presentation of the information. From this point of view, the 
role played by the media is vital. Their job is to present the informa
tion objectively, both in form and content. The difficulties they 
encounter are real ones. There can be no communications policy 
independent of the press, radio and television. Because these media 
are the necessary and principal partners of officials responsible for 
communication, it is worthwhile to promote - or reinforce - co
operation with certain journalists who are prepared in to deal with 
nuclear issues. The scientists must come out and meet these journal
ists, and one expects an effort of sincerity and clarity from all those 
involved with nuclear affairs, not only in the scientific, but also in the 
economic and regulatory fields. The media will certainly retain part of 
their explanations, even though certain other elements will not be 
taken up. 

Understand the perception of risks: An effective communica 
tions policy requires not only appropriate presentation and language, 
but also some advanced knowledge of the way in which the message 
will be perceived. Without going into too much technical detail on the 
perception of risks in the nuclear field, the preceding chapters drew 
attention to certain general tendencies. The concept of risk cannot be 
dissociated from the nuclear context. The need for information is 
linked, implicitly or explicitly, to the question: "Are there risks, and 
what are they?" But the concept of risk is not widely understood. 
The public has a tendency to overestimate the risk from nuclear 
power and to underestimate other, more familiar risks, such as con
suming certain harmful substances or driving a car. The public wants 
simple choices. Clear information calling for a particular mode of 
behaviour (washing leafy vegetables) is more readily accepted than 
information aimed at a mode of behaviour which is more difficult to 
stick to (not eating certain foods for a certain period of time). Infor
mation that is presented in concrete terms, with reference to a 
familiar context, will be less subject to rash interpretations by the 
public and the media. From this point of view, the public prefers to 
exercise personal control, limited though it may be, over its own 
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health or environment. In the context of radiation protection, for 
example, it would be worthwhile to dispense information geared to 
the different ways of minimising the risks of exposure. However, the 
public is subject to impressions, sometimes contradictory ones, about 
the risks of nuclear energy. By way of example, the mere fact of 
giving information on routine events at nuclear power plants could be 
perceived by some people as tangible proof of the danger of nuclear 
energy. 

b) Effectiveness of communication methods 

Two observations may be called to mind here: the need for information 
exists and must be taken into account; on the other hand, this need is 
often expressed in a complex and contradictory way. It has emerged 
clearly that one of the main reasons for the poor relations between 
nuclear officials and the public is a faulty perception of the need for 
information, which has led to the development of sometimes faulty com
munication strategies. It is thus appropriate to take note of these contra
dictions as well as of the social, psychological, economic and other 
factors that influence the representation of the nuclear risks, without 
seeking to minimise or conceal them. This is the price of effective com
munication, for one cannot communicate by reason and statistics alone. 
In other words, the aim should be to develop a form of direct communica
tion, in familiar language, emphasizing the individual rather than society. 
Thus, communication models using defensive arguments concentrating 
on safety, risks and probabilities did not receive a very favourable 
response with the public, which did not feel really concerned by them. 
The same applies to comparative and statistical analyses making refer
ence to other industrial activities. Quantitative information on the positive 
results of nuclear power plant operation has a very limited impact. In 
addition, there is a distinct possibility that the public will attribute a 
promotional motive to such information, which will distort the original 
intention, i.e. transparency in the functioning and operation of nuclear 
power plants. In the same context, statements on new technical con
cepts for the reactors of the future, which will be safer and more eco
nomic, should be handled with the greatest of care. Too optimistic 
statements on such matters might give the false impression to the public * 

that the reactors now in service are neither safe nor economic, and could 
have a harmful effect on confidence in the present nuclear power inven
tory. In another area, the argument according to which nuclear energy 
contributes to limiting the thermal pollution of the environment should ' 
also be used with discernment and moderation, while giving this advan
tage due consideration. 

77 



It is more than likely that information on nuclear matters cannot effec
tively reach all strata of society. The impact of communication policies 
must therefore be put in perspective. Certain persons or groups of per
sons are open to this information; they are also the ones who will make 
the effort to listen and to understand nuclear power, if not to change their 
views about it. In the same way, communication techniques based on 
openness and dialogue meet with a favourable response from the public, 
especially at the local level. It is at this level that contacts with small 
groups are found to be more effective than information campaigns at the 
national level. 

III. Prospects for What are the prospects in the field of communication on nuclear energy? 
the future The efforts achieved by nuclear officials to make information as frank and 

open as possible, taking into consideration the social, economic and 
technical context, have in part modified certain preconceived ideas on 
nuclear energy. Communication techniques must continue to be adapted 
to the needs of the public in terms of knowledge and understanding. 

The public authorities must show firm and constant resolve in their energy 
choices and in the implementation of those choices. Once the need for a 
nuclear power programme is established, it is for the public authorities to 
ensure that the public understands the reasons. This task must be 
repeated at the level of each nuclear power plant or radioactive waste 
facility. This flow of information must be based on a constant readiness 
for dialogue with the local populations. At the national level, it would be 
appropriate to target certain population groups that have particular con
cerns (young people, academics, women, etc.). 

Long-term efforts should also be devoted to the improvement of educa
tion on energy matters. The main difficulties in the field of nuclear infor
mation, particularly relating to radioactive waste management and radia
tion protection, are linked to the absence or inadequacy of scientific 
education among the public. Younger generations must be given instruc
tion on energy needs, on available energy resources and possible energy 
options, and on the concept of risk in industrial societies. In science 
curricula, nuclear energy should be presented in a balanced context that 
would facilitate an analysis of the risks and benefits as compared to the 
other sources of energy, This educational effort should also draw upon 
other sources of information available to students, notably educational 
broadcasts, exhibitions and films. 

The industrialised nations are currently confronted with new challenges: 
the production and consumption of energy and the resulting pollution. 
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The public is particularly attentive to the development of the situation and 
wants to be well informed. The problem is not so much the lack of 
potential energy resources, as was thought in the 1970s, but the need to 
reduce the pollution from the combustion of fossil fuels. Nuclear energy is 
part of the debate on "What energy for tomorrow?" Several scenarios 
are possible for the reduction of environmental pollution. Nuclear energy 
and some other sources of energy not giving rise to significant thermal or 
toxic releases can, as long as safety is ensured, help to reduce the 
concentration of greenhouse gases in the atmosphere. In order to be 
involved in the energy choices of the future, the public should be kept 
fully informed of all aspects of the problem. Nuclear energy has its place 
in the overall range of energy sources, and must not be treated as a 
special case. Communication must be less about convincing the public 
than giving it the means to form its own assessment of the risks and 
benefits of nuclear energy. 
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Annex 

Communicating with the Public about Nuclear Power: 
Lessons Leamt 

by 

Mr. Vincent T. Covello, Ph.D. 
Center for Risk Communication, Columbia University 

New York, United States 

presented at the NEA Workshop on 

Communicating with the Public on Nuclear Plant Operating Experience 

Paris, 7-9 June 1989 

Introduction 

The following lists of do's and don'ts have been developed to help managers in the nuclear power industry communicate 
more effectively with the public. The lists are based on a review of the risk communication literature. 

The first list, General Communication Points, presents elements that are common to most risk communication situations 
involving nuclear power. The remaining lists provide guidance for particular communicators, particular situations, and 
particular audiences. Each list has been subdivided chronologically to indicate when a particular action should take place 
(i.e. well in advance, immediately before, during, and after). 

How to Use These Guidelines 

These lists are best used as check-lists of major points to consider in communicating with the public about nuclear 
power. They are also best used if the following strategy is adopted. First, turn to the section on General Communication 
Points to review basic guidelines. Next, turn to the specific list that is appropriate for your position to see what specific 
points need to be considered. Finally, turn to the lists that contain do's and don'ts directed at communicating in your 
particular situation or specific audience. 

There is some overlap in the individual lists, but it will be valuable to refer to all lists that are pertinent to your 
communication effort. 
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GENERAL COMMUNICATION POINTS 

Well in advance 

* Remember that effective risk communication requires adequate preparation. 
* Know the needs and concerns of your audience. 
* Identify and prepare for different audiences. 
* Prepare written backround materials including charts and tables. 
* Maintain a communications stance that is open and flexible and that recognizes the organization's responsibilities. 

Immediately before 

• Assess what is most important to convey. 
• Organize information in a clear and concise manner. 
• Determine what your major points are. 
• Practice delivering the message. 
• Choose appropriate liaison. 

During 

* Tailor the message to your specific audience. 
* Emphasize your major points during the interaction. 
* Assume everything is on the record. 
* Give background information and use down-to-earth language: do not use jargon or acronyms. 
* Provide data sheets with actual numbers as well as the interpretation of these numbers. 
* Volunteer to provide more information. 
* Be cautious. 

After 

• Evaluate communication efforts to determine if they were effective in conveying information and addressing 
concerns. 

* Admit mistakes and devise steps aimed at avoiding repetition. 
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COMMUNICATOR 

Communications Officers 

Well in advance 

* Know the needs and concerns of your audience. 
* Maintain a communications stance that is open and flexible and recognizes the organization's responsiblities. 
* Clarify and define risk communication objectives. 
* Be cognizant of organization's values so as to be able to resolve conflict better. 
* Identify spokespeople and train them. 
* Know technical resources in-house so as to make the best use of these resources. 
* Have clear channels of authority to handle communication. 
* Coordinate in-house and outside communication. 
* Consider developing an access directory to help direct inquiries made by public and media. 
* Develop protocols to determine which information is released and which is confidential. 
* Make sure that organization personnel are aware of all public information. 
* Devise ways to make sure that confidential information remains as such. 
* Keep track of inquiries so as to know what the public is thinking. 
* Amplify public concerns to appropriate places within the organization. 
* Distinguish between communications and technical spokespeople so that you know the best resource for different 

issues. 
* Appoint liaison officers for workers and their families. 

During 

• Coordinate all official information released through a single, reliable person. 
• Choose the appropriate liaison for the situation, using both technical and communications experts, as needed. 
• Try to put yourself in the place of a concerned individual when acting as an organizational spokesperson. 
• Provide information early - especially if someone else could release it first. 
• If in doubt, share more information. 
• If there is unfavorable data available, you should present it before anybody else does so as to have the opportunity 

to represent your views on the information promptly. Be clear on what your organization's views are. 
• Create trust by emphasizing actions to monitor, manage, and decrease risk. 
• Promise only what you can do and make sure you do what you promise. 
• Try to build ways (such as soliciting and incorporating public opinion and avoiding "closed" meetings) to give 

people a sense of control. 

After 

* Encourage evaluation of communication efforts. 
* Evaluate the communications efforts to determine if ihey were effective in conveying information and addressing 

concerns. 
* Reward good staff communication efforts. 
* Provide inforrr lion internally about both successful and unsuccessful measures. 
* Identify and strengthen weak areas of the communication effort. 
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COMMUNICATOR 

Policy Managers 

Well in advance 

* Build bridges with other organizations and agencies. 
* Keeo information on government standards accessible. 
* KiV'W the needs and concerns of your audience. 
* Be aware that effective communication requires preparation. 
* Consider communications issues when making all organizational decisions. 
* Develop internal policies creating maximum opportunities for public involvement. 
* Consider communication abilities and experience in developing job descriptions and in hiring. 
* Devise ways to make sure that confidential information remains as such. 
* Build support and understanding among employees. 
* Make employees aware of the information released, and solicit and acknowledge the input of employees where it is 

relevant. 
* Clearly assign the responsibility for communications. 
* Maintain a communications stance that is open and flexible and recognizes the organization's responsiblities. 
* Recognize that there are specialists available in-house to help with communications issues. 

Immediately before 

* Assess what is most important to convey. 
* Organize information in a clear and concise manner. 
* Practice delivering the message. 

During 

* See sections on dealing with the community and media for more information depending on the particular situation. 

After 

• Solicit feedback on communication efforts. 
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COMMUNICATOR 

Plant Managers 

Well in advance 

* Know the needs and concerns of your audience. 
* Be aware that effective communication requires preparation. 
* Consider communications issues when making plant decisions. 
* Build support and understanding among employees. 
* Make employees aware of the information released, and solicit and acknowledge the input of employees where it is 

relevant. 
* Recognize that there are specialists available in-house to help with communications issues. 

Immediately before 

* Assess what is most important to convey. 
* Organize information in a clear and concise manner. 
* Practice delivering the message. 

During 

* See sections on dealing with the community and media for more information depending on the particular situation. 

After 

* Solicit feedback on communication efforts. 
* Be judicious in choosing which questions to answer: don't be afraid to say that a question is inappropriate. 
* Be prepared for personalized questions. 
* Keep audience in mind: avoid jargon and statistics. 
* Speak clearly and concisely, using short, simple sentences that can stand alone. 
* Use analogies, examples, and anecdotes; use graphs and charts for numbers. 
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SITUATION 

Media Interview 

Well in advance 

• See "Audience-Media" for general guidelines in dealing with the media. 

Immediately before 

• Clear all media interactions with the communications office; do not speak to media unless cleared to do so. 
• Determine what your major points are. 
• Prepare short, quotable statements in advance of an interview. 
• Practice beforehand with tape recorder and coworkers, but do not memorize. 
• Know your weak spots. 
• Familiarize yourself with the setting beforehand. 
• Ask questions of the reporter before consenting to an interview so you know what to expect. 
• Set ground rules with the reporter beforehand, but do not ask to see questions before the interview, insist the 

reporter not raise embarrassing questions, or ask to be off of the record. 
• Choose appropriate liaison people. 

During 

• Do not mingle before a press briefing. 
• Provide media with a source list so they can get more information. 
• Assume everything is on the record. 
• Do not answer questions in an impromptu format. 
• Set your own pace in the interview. Try to stay in control. 
* Emphasize your major points during the interview. 
• Correct incorrect information, but never repeat inflattering words. 
* Talk only about what you know; avoid speculation. 
* Be judicious in choosing which questions to answer: do not be afraid to say that a question is inappropriate. 
* Be prepared for personalized questions. 
* Keep audience in mind; avoid jargon and statistics. 
* Speak clearly and concisely, using short, simple sentences that can stand alone. 
* Use analogies, examples, and anecdotes; use graphs and charts for numbers. 
* Explain the context. Do not assume the facts will stand by themselves. 
• Provide written background information and briefs. 
* Provide a question and answer session at the end of briefing. 
• Feel free to terminate a hostile interview. 
• Record or videotape interaction for verification if warranted. 
• Be careful. 

After 

* Evaluate communications efforts with media and correct problems, if warranted. 
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SITUATION 

Emergency Response - Catastrophic Event 

Well in advance 

* Prepare emergency communications measures. 
* Develop backup measures in case of communications failure during an emergency. 
* Hold routine emergency response drills. 
* Choose the appropriate liaison. 

During 

* Provide information as soon as possible; keep people informed. 
* Emphasize what is being done to correct problems. 
* Give a reason if you cannot talk about something; do not dismiss it with "no comment". 
* Stress the heroics of specific individuals. 

After 

* Evaluate communicaticns efforts to determine if they were effective in conveying information and addressing 
concerns. 
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SITUATION 

Public Meeting 

Well in advance 

* See "Audience-Community" for general guidelines on how to deal with the public. 
* Be aware that the public may not trust you. 
* Acknowledge a lack of trust and mistakes, if any, that were made in the past, and ask those who distrust you what 

can be done to rectify the situation. 
* Identify and prepare for different audiences. 
* Develop explanation sheets for the lay public tc explain the information that is released. 

Immediately before 

• Choose the appropriate liaison. 

During 

* Give background information and use down-to-earth language; do not use jargon or acronyms. 
* Provide data sheets with actual numbers as well as the interpretation. 
* Include concrete information about specific actions people can take. 
* Be cautious. 

After 

* Evaluate communications efforts to determine if they were effective in addressing the needs and concerns of the 
audience. 
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AUDIENCE 

Media 

Well in advance 

• Foster a cooperative - rather than antagonistic - relationship with the media. 
• Remember that effective risk communication requires adequate preparation. 
• Prepare a list of media contacts in the area. 
• Identify the needs and interests of your audience. 
• Establish media relations before you need them. 
• Create a media room. 
• Hold a media open house. 
• Prepare a media information packet. 
• Prepare written background materials including charts and tables. 
• Experiment with different formats of presentation. 
• Be accessible for follow-up calls and information. 
• Invite reporters to contact you for information anytime - not just when there are problems. 
• Invite media to emergency drills. 
• Keep media interaction records. 
• Determine procedures for responding to the publication of incorrect information. 

Immediately before 

• Clear all media interactions with communications office; do not speak to media unless cleared to do so. 
* Schedule a meeting with the media to explain information rather than risking them finding it on their own and 

intentionally or unintentionally misinterpreting it. 

During 

• Remember that the public is the ultimate recipient of communication with the media: see section "Audience-
Community" for general guidelines. 

• Provide media with a source list so they can get more information. 
• Know the technical abilities of the reporters to be dealt with; help media understand technical problems. 
• Volunteer to provide more information. 
• Stress the importance of accurate information to reporters. Do not threaten with a lawsuit if there are inaccuracies. 
• Use multiple types of media to convey information, use alternative channels to support and reinforce your points. 
• Be considerate of media deadlines. 
• Assume everything is on the record; don't answer questions in an impromptu format. 
• Emphasize your major points during the interaction. 
• Correct incorrect information, but never repeat unflattering words. 
• Talk only about what you know; avoid speculation. 
• Be judicious in choosing what questions to answer; do not be afraid to say that a question is inappropriate. 
• Be prepared for personalized questions. 
• Speak concisely and clearly, using short, simple sentences that can stand alone. 
• Explain the context. Do not assume the facts will stand by themselves. 
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Use analogies, examples, and anecdotes; use graphs and charts for numbers. 
Be professional and cordial. Don't try to flatter reporters with compliments. 
Do not only speak from the organization's point of view. 
Do not down play the seriousness of an emergency or problem. 
Do not be antagonistic, confrontational, or lose your temper. 
Do not belittle differing views. 
Do not attack the media - you'll look defensive. 
Do not make jokes about issues that concern people. 
Do not lie. 
Reply to accusations by turning the situation around and showing concern for people's well-being. 
Stress the heroics of specific individuals. 
Emphasize what is being done to correct problems. 
Give a reason if you cannot talk about a subject. Do not dismiss it with "no comment". 
Provide a question and answer session at the end of briefing. 
Feel free to terminate a hostile interview. 
Do not give one reporter or exclusive information. 
Record or videotape interaction for verification if past experience warrants it. 

After 

• Evaluate communication efforts to determine if they were effective in conveying information and addressing 
concerns. 

• Correct media errors quickly so they are not repeated. 
• If an inaccurate article or newspiece has been written, try to determine what went wrong. 
• Do not be afraid to take problems with media higher than the reporter, but do not approach a supervisor before 

discussing the situaion with the person involved. 
• Do not hesitate to offer praise for good media coverage. 
• Admit mistakes and devise steps aimed at avoiding repetition. 
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Employees 

Well in advance 

• Plan to include employees in communications efforts. 
* Appoint a liaison officer for workers and families. 

During 

* Make employees aware of all information released. 
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AUDIENCE 

Community 

Well in advance 

* Accept and involve the public as a legitimate partner. 
* Involve the community as early and as much as possible in the decision-making process. 
* Identify and prepare for different audiences. 
* Do not make assumptions about what people want or what they are thinking: listen to your audience: find out what 

they want and how they want it. 
* Acknowledge a lack of trust and mistakes, if any, that were made in the past, and ask those who distrust you what 

can be done to rectify the situation. 
* Develop alternative methods for public input (e.g., hotlines, community-based task forces, out-of-office visits). 
* Make objectives for public involvement clear from the beginning, stating clearly how information derived from the 

public will be used. 
* Evaluate audience needs and interests. 
* Plan to be involved in the community: do more than the bare minimum. 
* Join a local emergency planning committee. 
* Try to build ways (such as soliciting and incorporating public opinion and avoiding "closed" meetings) to give 

people a sense of control. 
* Develop awareness programs to educate, not frighten, the public about potential situations. 
* Provide third party sources to increase the organization's credibility. 

During 

* Tailor message to your specific audience. 
* Present a balanced message that fairly and accurately describes both sides of the debate. 
* Give background information and use down-to-earth language; do not use jargon or acronyms. 
* Provide data sheets with actual numbers as well as the interpretation. 
* Present options. 
* Provide information as to societal impact and impact relevant to personal decisions. 
* Include concrete information about specific actions people can take. 
* Use multiple measures of risk, and express risk in several ways. 
* Explain the limits of risk assessment. 
* Explain risk assessment before explaining numbers. 
* Explicitly disclose and explain assumptions and uncertainties used in the calculation of risk estimates. 
* Caution against unwarranted conclusions. 
* Use comparisons chosen to illustrate the size of risk but don't use comparisons to minimize risk; avoid inappropriate 

comparisons. 
* Be frank about what is known and unknown. 
* Identify and discuss candidly uncertainties, strengths, and weaknesses. 
* Do not overemphasize data - you will seem uncaring. 
* Do not oversimplify or only give information that proves your point. 
* Be careful about attempting to equate or compare monetary benefits with imposed risk. 
* Identify "what's in it" for the receiver. 
* Do not juxtapose "here's what we do for you" with "here's why you shouldn't worry about risks from our 

operations". Build a positive image separately. 
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* Keep track of inquiries as indications of what the public is thinking. 
* Be cautious. 

After 

• Admit mistakes and devise steps aimed at avoiding repetition. 
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Also available 

ACTIVITY REPORTS OF THE OECD NUCLEAR ENERGY AGENCY — NEA (Annual) 
Free on request* 

NEA NEWSLETTER (Twice yearly) 
Free on request* 

PUBLIC UNDERSTANDING OF RADIATION PROTECTION CONCEPTS. Proceedings of a 
NEA Workshop, Paris, 1988. 
Free on request* 

* * * 

NUCLEAR ENERGY IN PERSPECTIVE (1989) 
(66 90 01 1) ISBN 92-64-13320-8 FF120 £14.50 US$25.00 DM47 

Requests should be made to: 
OECD Nuclear Energy Agency 

38, Boulevard Suchet - 75016 Paris, France 

Prices charged at the OECD Bookshop. 
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