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1. INTRODUCTION AND BACKGROUND

In 1979, the International Institute for Energy and Human Ecology, The Beijer

Institute, was asked to prepare a proposal for a research programme in

energy risk analysis for the Swedish Energy Research and Development Commis-

sion. The resulting report also contained several proposed research pro-

jects. The Commission expressed interest in two of these, and it was agreed

that the Institute should carry out a research project called "Evaluation

of Major Swedish Energy Risk Studies in an International Perspective",

which contained the essential parts of the two proposals.

The purpose of the study is to evaluate the role and usefulness of major

risk studies in societal opinion forming and decision-making processes.

The scientific accuracy or technical quality of the studies is of interest

only in so far they affect political decision-making or public opinion.

It was agreed that this purpose would best be served by selecting as re-

search material studies concerning reactor safety and radioactive waste

handling. The reasons included the amount of material available, as well

as the degree of sophistication of such studies and the fact that some

of them were old enough to permit a time perspective to be brought in.

The study wa's split up into a Swedish and an international part. For the

Swedish part, it was agreed that the primary research material should con-

sist in seven major risk studies, three of which were concerned with radio-

active waste handling, two with reactor safety, and two with comparative

studies of various sources of energy. The studies will be. described in

some detail in Chapter 2.

It was agreed that the overall objective of the study should be approached

by giving special attention to the following four aspects:

a) The way in which the studies were interpreted, i.e. what features
were boosted and what aspects muted or ignored by key groups in the
political process and the mass madia.

b) The extent to which these studies have clarified the risks they ana-
lyse.
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c) The extent to which these studies have narrowed scientific debate.

d) The degree to which these studies have actually influenced safety

measures and regulatory policy.

In order to answer these questions several subprojects were designed. Their

findings are reported in six studies, which will be summarised and evaluated

in Chapter 3.

In Chapter 4 some special topics are brought to discussion and an attempt

is made to integrate the findings of the Swedish part of the project.

I would like to thank my collaborators, Mr. Stephan Schmidt, Department

of Political Science, Lund University, Mr. Peter Palmkvist, free-lance

journalist with a special interest in science and technology, Mr. Kent

Asp, senior lecturer in the Department of Political Science, Gothenburg

University, and Ms. Christina Valdensjb, graduate student in the Depart-

ment of Political Science, Gothenburg University, for their contributions

to the project, and Mr. Per Ragnarson, director of Malmb Technical Museum,

professor Bo Bjurulf, Department of Political Science, Lund University,

and Dr. Tord Torisson, Department of Heat and Power Engineering, Lund Uni-

versity, for their help in planning the subprojects. I would also like

to extend special thanks to professor Torsten Hagerstrand, professor Olof

Warneryd, Dr. Reinhold Castensson and Mr. Jens Mbller, all of the Depart-

ment of Social and Economic Geography, Lund University, and to professor

Gustaf Ostberg, Department of Solid Mechanics, Lund University, for their

-participation in a most stimulating symposium in Lund in the spring of

1981.

Finally, the efforts of my secretary, Mrs. Man-Ann Saarnak, should not
go unnoticed. It is through her efforts only that all the reports have
appeared in time in such a neat way.
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2. A PRESENTATION OF THE RISK STUDIES

2.1 The Close Siting Study (Narfb'riaggningsutredningen)

In 1968, the Electricity Supply Authority of Stockholm applied for permission

to erect a nuclear combined power and district heating plant at Vartan,

a site located only a few kilometres from the centre of Stockholm. There

was no precedent of such a siting, neither in Sweden nor internationally.

When reviewing the project, the safety authorities decided that further

theoretical and empirical studies were needed before such a close siting

could be accepted. In 1969, a broad study of the problems involved in close

siting was commenced, involving collaboration between governmental authori-

ties, the utilities concerned, and AB Atomenergi, a. state owned corporation.

The task of the study was to analyse both the economical and environmental

justifications for such a close siting and the safety problems connected

with it. In early 1970, the study was reorganised as a governmental committee.

According to its instructions, the committee should pursue its study in a

general way, disconnected from any specific licensing matter. One main

part of the task was to investigate the economic and environmental importance

of close siting. The environmental aspect should include a comparison of

the environmental effects of nuclear power stations and oil-fired stations

during normal conditions, mainly with respect to airborne pollution in

the form of radioactivity and fumes. The other main task concerned safety

problems. The committee was required to make an analysis of how the distance

factor influenced the risk panorama, and the dispersion conditions during

atmospherical releases were singled out for special study. The intention

was also to analyse the importance of the reactors containment, emergency

core cooling systems and other accident preventive or consequence mitigating

arrangements.

The members of the committee were: Hans HSkansson (chairman), Lars Carlbom,

Arne Hedgran, Yngve Larsson, Jan-Erik Ryman, Kjell Svensson and Ingvar

Wivstad. The members were all high officials with technical expertise from

the utilities and governmental authorities. They published their report

"Close Siting of Nuclear Power Stations" ("Narforlaggning av karnkraftverk")
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in June 1974. To the main report were attached some 20 technical reports.

After a short discussion of previously accepted criteria for the construc-

tion and siting of nuclear power plants, including the concepts of Maximum

Credible Accident (MCA), Design Basis Accident (DBA) and Maximum Hypothetical

Accident (MHA), the committee argues that a more complete, quantitative

analysis is now needed. The reasons are mainly three: a cost-benefit analy-

sis of nuclear power is desirable and a numerical analysis is needed for

that purpose; thinking in terms of DBA means that the properties of the

environment are neglected-in particular, atmospheric conditions and habita-

tion pattern, and it was the latter factor that was the focus of interest

for the committee; finally, a detailed quantitative analysis could also

be a useful tool for the choice of optimal safety systems.

The committee made use of two reference constructions of nuclear plants,

one pressurised water reactor (PWR) and one boiling water reactor (BWR),

both basically corresponding to existing Swedish plants. The plants are

assumed to be located in the vincinity of a model city with 1.000.000 in-

habitants. Four different sites are considered, located 5, 20, 40 and 100

kilometres from the centre of the city. In the two latter cases it is also

postulated that a village and a small town are situated at distances of

5 and 15 kilometres respectively from the plant.' The model city is devided

into 60°-sectors, and the population distribution over these sectors is

modelled on the acutal distribution of Stockholm. The variation of popu-

lation density from centre to periphery is based on standard geographical

models.

The meteorological data basis consists of records from 24.000 hours of

observation at Agesta and Studsvik, located in the southern part of greater

Stockholm and some 75 kilometres south of Stockholm respectively.

The committee explicitly aims at calculating both the probability and the

consequences of various types of accidents. However, the probability dis-
*

cussion is rather sketchy. It begins with a short survey of available empi-

rical data concerning specific components used in a nuclear power plant

and of generally applied methods for quality control and inspection. Re-

servations are given concerning the accuracy of the figures used, but it

is emphasised that t^e measures for estimation have been consistent, so



that the relative probabilities of different accidents should be more re-

liable than the absolute values. The problems of common cause failures

and of human errors are mentioned, but no consistent way of treating them

is indicated.

Finally, one arrives at a list of probabilities of accidents and malfunc-

tions in systems of fairly large size, like e.g. scram, feed water, diesel

power, etc. It is noted that the figures agree rather well with those in

WASH-1250, published in July 1973. The committe doesn't combine the figures

into actual tree form, but into a table with the same .practical effect.

The table also gives the estimated release of fission products for the

various event chains. The total estimated probability of a severe accident

with significant activity release to the environment is 1-10 accidents

per million reactor years, with the higher figure applicable to the PWR.

As for the consequences, the committee first establishes that only the

worst accidents will imply any significant hazards to the environment.

For the choice between close and distant siting, it is thus sufficient to

concentrate the study on the worst accidents. The method takes its departure

from the four hypothetical sites in relation to the model city. For each

site a number of release types are defined, based on release height, released

fractions of noble gases and iodine and release, time. For each combination

of site, type of release, and type of injury (death, acute radiation sydrome,

early disturbance of thyroid function, or indicated abortion) one computes

the. number of injuries for each hour in the meteorological statistics,

taking into account population distribution, wind direction and other disper-

sal data. However, the maximum number of injuries is not given as a measure

of the severity of the case, but the 0.15 and 1.5 percent!les are used

instead (with the consequences ordered from worse to better). In this way,

the probability figures for part of the analysis come out reliably.

The results'are presented in a series of two-dimensional diagrams, relating

sizes of consequences to frequencies of accidents. These diagrams reflect

the same general idea as those used later in the so-called Rasmussen study

(WASH-1400), but the curves are not smoothed, but drawn stepwise for different

categories of consequences, i.e. they have the shape of histograms. All

the computed results from the many different combinations of site, type

of release and type of effect are placed as points against a constant back-
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ground histogram. In this background histogram the accident levels for

e.g. road traffic in Sweden, commercial aviation, etc., are drawn as well

as two other levels, one reflecting the upper permissible limit for a single

nuclear plant, and the other the complete Swedish nuclear programme. These

levels have been computed on the assumption that the long term average

effect should be at most one injury per year at a total installed effect

of 50.000 MWg.

If the results of the computations are grouped according to the distance

from the site to the centre of the city, one finds no difference worth

mentioning between the cases of 100 kilometres and 40 kilometres. At these

distances, there are no deaths for any combination of release type and

weather conditions. At a distance of 20 kilometres, a small number of deaths

will occur in some cases, and the number of other types of injuries tend

to increase about ten times in comparison to the site at a distance of

40 kilometres. In the case of 5 kilometres, finally, there is one combination

of release type and weather conditions which will cause some 400 deaths,

but, strangly enough, no other conditions cause any deaths, not even those

which did so in the 20 kilometres case. Other types of injury change

in a somewhat irregular way—some increase by as much as a factor of ten,

while many do not change at all.

If one looks instead at the effects of changes in the other parameters,

one finds that the release height is very important, and that a height

of 20 metres most often gives as many as 100 times more injuries than one

at 100 metres. The amount of iodine released is also very important. If

one compares the effect of a total release of 30% to one of 3%, one finds

a reduction by a factor of 1.000 in the number of disturbances of thyroid

function, and a reduction by 100 for indicated abortions. A comparison,

finally, between the 0.15 and 1.5 percentile calculated numbers of injuries

shows that the upper tail of the distribution is rather extended, for the

former value is often 10 to 100 times as large, which seems to indicate

that the real maximum could be a lot worse than the 0.15 percentile.

In their conclusion, the committee states that economic reasons and a wish

to reduce airborne pollution motivates that heat production in Sweden's

metropolitan areas be based on nuclear power plants. They also state that

releases from nuclear plants during normal operation can be neglected,



and that the expected number of fatalities and ether injuries from both

releases during normal condition and during accidents are lower than what

is accepted for many other activities. Since most of the fatalities in

the 5 kilometres case occur very close to the reactor, a restricted zone

with a radius of 2 kilometres around the reactor would significantly reduce

the number of fatalities, as would a specially designed containment building

(intended to increase the height of possible releases). It is also stated

that economic reasons do not require very close siting, and that a distance .

of 20 kilometres also is economically interesting.

The recommendation of the committee is that nuclear power should be used

for.district heating in metropolitan areas, but that pronounced close sites

should be avoided until further experience has been acquired.

In the press comments, the recommendations of the Close Siting Study were

immediately applied to a proposal to build a nuclear plant in Haninge,

at a site which happened to be situated some 20 kilometres from the centre

of Stockholm. It was reported that the local government of Haninge was

against the erection of the plant, an attitude which was probably seen

as an embryo to a popular fight against nuclear power (ti.e nuclear question

was just about to become a crucial one in Sweden at the time).

In Dagens Nyheter, Sweden's largest newspaper, the study was misquoted

to say that nuclear power was so safe, that an accident with severe con-

sequences could not happen. The only part of the content of the Close Siting

Study which was summarised in this newspaper was that the study contained

s discussion of the possibility of evacuating a large number of people

in case of an accident at a close site. The study concluded that no such

evacuation is possible, and that a siting decision therefore has to be

based on safety evaluations that do not presume any consequence reductions

due to such a measure. These considerations were, however, parenthetical

in the study.

Most other newspapers followed the text 'of the Swedish news agency Tid-

ningarnas TelegrambyrS (TT). In that text, about equal attention was given

to safety questions and economic and environmental effects. The recommen-

dation to avoid pronounced close siting was categorically interpreted to

mean that 5 kilometres was too small a distance, while 20 would be enough.
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It is stated in the text that the worst possible accident would involve

only some ten fatalities within a radius of 2 kilometres. The truth is

that the study admits the possibility of accidents with some 400 fatalities

(and more, if other percentiles are considered), but that that figure was

applicable only under the assumption that there were a restricted zone

of only half a kilometre around the reactor,. If that zone were extended

to 2 kilometres, the number of fatalities would be reduced to a few tens,

although they would of course occur outside the 2 kilometres radius.

It is also stated that the risk for an accident in which some person is

injured is between 1 and 1/10 per 1.000.000 reactor years. The correct

figure, according to the study, is 10 times larger, while the quoted value

is applicable to accidents with severe injuries.

There were some interesting findings in the study, which were not observed

in the media or in the subsequent discussions, possibly because they were

insufficiently stressed in the study's own summary. The first is the fact

that the great gain in safety seems to lie in the step from 20 to 40 kilo-

metres, rather than from 5 "to 20. Fatalities would be reduced to nil and

other types of injuries by a factor of about 10. The other interesting

fact is that release height and fraction of iodine released are more im-

portant factors than the remoteness of the site.'According to the figures

of the study, a containment designed to force releases to go up or a filter

to reduce iodine releases would be more efficient from a safety viewpoint

than moving the plant further away. However, the committee chose not to

stress these factors in their summary, and they were not observed in the

general discussion.

2.2 The Aka Study

The first Swedish research reactor was put in operation in 1954. For some

time, Swedish nuclear ambitions were directed towards heavy water reactors,

and one reactor of this type was in operation 1964-1974 in Agesta, near

Stockholm. During the latter part of the sixties, several comire.cial light

water reactors were ordered, and in 1973 one station was in operation,

three were about to be started, and five more were ordered and in different



stages of construction. The owners of the first station had a reprocessing

agreement with Windscale in the United Kingdom, but few other provisions

had been taken to take care of spent fuels and radioactive waste. Since

it was felt that more restrictive attitudes in foreign countries towards

the reprocessing of Swedish fuel could not be excluded in the long run,

it was deemed important to investigate the possibilities for a Swedish

reprocessing plant.

The minister for industrial affairs therefore appointed a committee in 1973

which was given the task to analyse technical, economical and safety related

problems connected with reprocessing of spent nuclear fuel, treatment and

storing of radioactive waste, and transports of radioactive material. More

specifically, they were to find suitable methods for the handling of radio-

active waste in Sweden with special regards to Swedish conditions, to in-

vestigate the possibilities of coordinating the handling of low and medium

active waste with high active wastes, to study the possibilities of erecting

a reprocessing plant in Sweden, and to review various organisational matters.

As chairman was appointed Gosta Netzen, governor of the county of Malmbhus,

were the Barseback power plant is situated. The other members were Jan

Bergqvist, Einar Larsson, Anders Wijkman, Nils Erik W53g, John Takman

and Rune Angstrom, all members of the Swedish parliament, professor Lars-

Gunnar Larsson and Arne Westlin. The committee was therefore basically a

parliamentary one. It published its report "Spent fuel and radioactive

waste" ("Anvant karnbransle och radioaktivt avfall") in May 1976.

The report is to a large extent compiiatory. Extensive surveys were made

of the current practice of handling radioactive waste in a large number

of countries, of the current state of reprocessing techniques in an in-

dustrial scale, and of research and development through both international

organisations and national efforts in individual countries. The most im-

portant empirical work initiated by the committee was a geological study

in northern Sweden, which was reported to show that already existing tech-

nology was sufficient for the location of rock free from cracks and with

a minimum of ground water.

The committee recommended that high active waste should be vitrified or

combined with ceramic materials, and incapsulated in waterproof containers,
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to be stored in the primary rocks of Sweden. The committee emphasised

that they had devised a solution which used only existing technology, and

that considerable improvements could be expected before actual deposition

needs to take place. The risks connected with natural processes, such as

volcanic activity, erosion, earthquakes and glaciation, were treated in

a qualitative way and are found to be insignificant. Rather, it was pointed

out that more basic data were needed concering the movements and composition

of ground water at deep levels, the solubility of the vitrified waste,

the tendency of corrosion for various incapsulating materials, and various

sorption processes in the surrounding materials, but'that such data were

unavailable at the time and that a detailed risk analysis therefore was

impossible.

As for the question of reprocessing, the committee recommended that spent

fuels from Swedish reactors should be reprocessed, and that studies for

the erection of a Swedish reprocessing plant should be commenced. This

recommendation was not argued for in great detail, but the committee stated

that it had considered it as a point of departure to regard spent fuel

as a resource and not as a waste. One also recommended, however, that studies

should begin with the purpose of elucidating the conditions for non-repro-

cessing, mainly by following the development in other countries. Considering

the fact that the committee also said that no detailed studies of direct

deposition of non-reprocessed spent fuel had been made anywhere in the

world, this consession of the possibility of non-reprocessing must be judged

to be minimal.

Safety problems connected with the reprocessing plant were mentioned in

a qualitative way, but have obviously not influenced the recommendations.

On the organisational level the committee recommended a special depart-

ment to be set up in the Swedish Nuclear Inspectorate and a special govern-

mental organisation to be organised with responsibility to take adequate

measures to realise a plant for final deposition of radioactive waste.

Both these recommendations were followed, and the corresponding organisations

played an important role in the subsequent treatment of the waste problem.

The committee was unanimous in its recommendations, but two of its members
chose to append special statements of their own. In one of these it was
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noted that it had not been included in the committee's instruction ?o make

a complete risk analysis for the nuclear fuel cycle, which this ..ember

regretted, because he thought that such an analysis would be of great value

for a meaningful comparison between nuclear power and other sources of

energy.

The press paid rather little attention to the report when it was published.

The relative absence of "hard" facts, combined with the fact that the members

of the committee were parliamentarians, helped to form a public opinion

of the report as more of a manifestation of political will than a state-

ment about factual matters. It seems fa^r to say that the lasting impact

of the Aka-study was that it served as a basis for the coming KBS studies.

2.3 Energy, health, environment (Energi, halsa, mil jo)

In the mid-seventies, the nuclear issue was quickly becoming one of national

concern. The proponents were not driven by a particular fondness of nuclear

power per se, but rather by the negative environmental effects of other

sources of energy. It had been agreed since about a decade that the hydro

power programme should be halted for environmental reasons. Since the nega-

tive effects of coal- and oil-fired plants were also of a nature that affected

land use at large, notably the SCL problem, it was only natural that the

first comparative study of different sources of energy was initiated, not

by the minister for industrial affairs as in the two preceding cases, but

by the minister for agriculture.

In February 1976 he appointed a committee called "The Energy and Environment

Committee".-The minister stressed that, although extensive work was in

progress both nationally and internationally, the knowledge of environmen-

tal effects'was scattered, inaccessible and sometimes incomplete, in parti-

cular for fossile fuels. The committe should therefore compile, supplement

and evaluate existing research results and present them in an accessible

way which admitted comparison of different energy sources. Since such com-

parisons were needed for political decisions a few years ahead, energy

sources which were already used on an industrial scale, such as oil, coal,

nuclear power and hydro power, were of special interest. Priority was to
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be given to those parts of the energy conversion process which could cause
health and environmental problems in Sweden. In practice, this meant that
the extraction phase for oil and coal should be disregarded.

The chairman of the committee was Sven Moberg, a high government official.

All the other members, save one, were members of the Swedish parliament:

Per Bergman, Rolf Clarkson, Bo Forslund, Sigvard Karlhagen, Maja Ohlin

and Ulla Orring. The committe delivered its report in September 1977.

In order to explain the organisation and content of t.he report, it is use-

ful to start from a matrix diagram in the beginning of the report, intended

to serve as a reading guide. Five columns correspond to hydro power, nuclear

power, coal, oil and natural gas. The rows correspond to different types

of health and environmental effects. The first three regard effects on

the general public, grouped according to the time perspective of the health

effect. The fourth row deals with occupational hazards and the fifth with

risks for major accidents. The last three rows are about effects on the

land as such, including changes of the landscape. The rows are distinguished

according to degree of directness and time perspective. (Terrorism and

nuclear proliferation are not included in the matrix, but are treated in

the study.)

For each cell of the matrix, reference is given to where a treatment of

that problem can be found in the report. The study is thus organised in

a very systematic way, and many of the cells are treated quite in detail.

900 pages of appendices contain a wealth of detailed information.

However, the committee has not attempted to develop any methodology for

integrating the total risk picture for each source of energy. The information

is certainl.y systematised, but it is interpreted only to a very small degree.

Since the.committee was not instructed to propose solutions to specific

problems, they do not give formal recommendations, but summarise their

findings in a section called "Concluding considerations". In the first

part the various types of negative effects (corresponding to the rows in

the matrix) are described. In some cases it is mentioned how large these

effects are for the various sources of energy, but, with the exception of

human cancers, the different energy sources are not compared explicitly.

In the second part of the concluding considerations, the committee starts
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from the columns of the matrix instead, i.e. from the various kinds of

energy. For each of these, the most important health and environmental

effects are described, and a qualitative comparison is made. It is said

e.g. that it might be the case that a coal plant increases the cancer risk

for the general public as much as a nuclear plant, or even several times

more, or that the effects of nuclear power under normal conditions are

small compared to those from oil and coal. The committee also expresses

the opinion that the most important problems for nuclear power are the

disposal of high active waste, the risk for major accidents, and the un-

controlled proliferation of fissionable material, which might be used for

weapons.

Of all the studies discussed in this report, "Energy, health, environment"

received the least attention in the press. One possible explanation is

that the committee had not been required to propose solutions to any current

problems, and that it therefore had a low news value. Another explanation

is that the energy commission had been appointed while the committee was

working, and. that the task of the commission included also that of the

previous committee. It was'thus felt that the report of the committee was

not the final word on the topic.

The staff of the committee had prepared a pressrelease, which shared many

of its characteristics with the study itself: it was mainly an enumeration

of briefly described health and environmental effects, with few attempts

to make explicit comparisons. The most notable exception concerns the risk

for cancers. The news agency material was simply a slightly shortened

version of the press release. It was used by most newspapers. It is re-

markable that all three of the newspapers which were singled out for special

study in a subproject chose to focus on the .cancer risk in their headlines.

They did so, however, in a way which reflects the confusion about what

the study really said: one paper said "Coal and nuclear give the same cancer

risk", another said "Cancer risk in Europe increases also with coal-fired

power plants", and the third one "Coal plant increases risk for cancer".

The more interesting fact that the committee found nuclear power to be

superior to coal with respect to all health effects was not mentioned,

neither in the headlines nor in the text. Almost nothing, except the news

agency material, ever came to the attention of the general public.
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2.4 The two KBS reports

1976 was a dramatic year for nuclear power in Sweden. In May the Aka com-

mittee published their report, which recommended the erection of a repro-

cessing plant in Sweden, thus supporting the development of the nuclear

industry. In the general elections in September the same year, the nuclear

issue played a crucial role. The popular vote was rather for than against

nuclear power: the two parties which were openly against nuclear power

(the Centre party and the Communists) lost in the election, but two other

non-socialist parties in the parliament, the Moderates, (pro-nuclear) and

the People's party (vaguely pro) won enough votes to be able to overthrow

the Social Democrat government (strongly pro), and to form a new govern-

ment together with the Centre party. Since the Moderates were not too strongly

pro-nuclear, the Centre party became the most influencial one of the three

coalition parties when energy questions were concerned. So, despite the

popular vote, the election brought, for the first time, anti-nuclear forces

into a government position.

In their declaration of policy the new government said:

Nuclear power is associated with great problems and risks. This applies

mainly to the handling of spent fuels and high active waste. Nuclear

power cannot be deployed if these risks are not overcome in an adequate

way. In the present situation it must be stipulated that nuclear

power aggregates which are at present under construction must not

be put in operation unless the utility can present an acceptable

contract for reprocessing of spent nuclear fuels as well as show how

and where an absolutely safe final storage of the high active waste

can take place.

In the basis of this declaration the so-called "Stipulation Law" was passed.
The law was. much discussed, both because of its intended content and be-
cause of the legal problems connected with its choice of words. The second
section of the law reads:

If application at the State Nuclear Power Inspectorate for final,

permission for starting a nuclear reactor has not been requested

before October 8, 1976 it is prohibited to load nuclear fuel into

the reactor without special permission from the Government. Permission

is only granted provided the owner of the reactor
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1. has presented a contract, which in a reliable way covers
the need for reprocessing of used nuclear fuels, and in
addition has showed, how and where an absolutely safe

final storage of the high active waste from the reprocessing
can be achieved, or

2. has shown how and where an absolutely safe final storage

of spent unreprocessed nuclear fuel can be done.

The nuclear industry immediately reacted by forming a project group called

"Projekt JCarnbransles_akerhet': ("Nuclear Fuel Safety"), or KBS. Its task was

simply to show that the requirements of the Stipulation Law were satisfied.

In fact, KBS intended to satisfy both alternative clauses in the section

quoted above.

The project leader was Ingvar Wivstad, who was also a member of the Close

Siting Committee. Together with Per-Eric Ahlstrdm and Lars B. Nilsson he

formed the managing group for the project. At its side, the managing group

had an advisory technical board, the members of which were 01le Gimstedt,

Tage Arnell, Lars Halle, Yngve Larsson, Lars Ake Nbjd and Erik Svenke,

all top officials in the nuclear industry. The first report from the project,

"Vitrified Waste from Reprocessing" ("Fbrglasat .avfall frSn upparbetning")

was published in December 1977, and the second report, "Final Deposition

of Spent Nuclear Fuel" ("Slutfbrvaring av anvant karnbransie") was published

in June 1978. The project also published a large number of technical reports.

The organisation of the work within KBS was determined by the requirements

of the stipulation law: to show how final storage can be made, to show

where it can be made, and to show that it is absolutely safe. The last

part is the most interesting one in the present context.

The basic idea adopted by KBS is that of the Aka committee. Deposition

is intended to be made in the Swedish primary rocks at a depth of about

500 metres. In the reprocessing case the waste is supposed to be vitrified.

In both cases the spent fuel/waste is to be incapsulated in materials

with good resistance against corrosion. In the reprocessing case the waste

is incapsulated in successive hulls of CrNi-steel, lead and titanium.

For the non-reprocessing case a thick copper capsule is devised.
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The main components of the safety analysis are calculations of the tempe-

ratur° and radiation levels in the waste, discussion of possible corrosion

processes concerning the capsules, determination of the amount of ground

water and its chemical properties, determination of the permeability of

the rock, and determination of the effects of various sorption processes

in the clay, in which the capsules are embedded, and in the surrounding

rock. Calculations are made assuming both probable conditions and what

is labelled as "unfavourable conditions". The most critical group of persons

are identified as those who live close to the depository and take their

drinking water from a well in the neighbourhood. In both cases, the maximum

radiation dosis to the critical group occurs after ?00.000 years, and amounts

to 0.01 rem per 30 years under probable conditions and to 40 times that

figure under unfavourable conditions. The figures are put into perspective

by comparisons to natural radiation, current limits for nuclear power

plants and the natural content of radium-226 in drinking water in Sweden, all

of which are found to be higher.

The above applies to the reprocessing case—similar results are shown to
hold for the other case.

The press showed rather little interest in the actual contents of the KBS

reports, except for the conclusion that the project considered the require-

ments of the" Stipulation Law to be satisfied. Instead, the interest was

focussed on the political implications of the study. The same day as the

first KBS report was released, the nuclear industry presented a reprocessing

contract with the French company Cogema and an application to start the

nuclear plant Ringhals 3. The government was thus put in a position where

it had to take a decision, which would become precedential for the whole

nuclear programme. (The government finally approved the application for

Ringhals 3, thereby admitting that the Stipulation Law was satisfied. The

decision, however, lost considerably in importance when the nuclear issue

was later submitted to a referendum.)
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2.5 The Energy Commission

The new government which took office in October 1976 was composed of three

parties with diverging views on energy in general and nuclear energy in

particular. In order not to endanger the possibility of a non-socialist

government, the energy issue was postponed, and the mechanism chosen for

this was the appointment of a special commission. The charge of the commission

was to prepare a major decision concerning Sweden's future energy policy.

It was required that the commission should develop a number of major policy

alternatives, that it should analyse the risks, environmental effects,

effects on national security and costs associated with each of these.

As chairman of the commission was appointed Ove Rainer, director-general

for the Post Office. Members were Bjb'rn Bergman, Kai. Curry-Lindahl, Birgitta

Dahl, Ingmar Eidem, Lars Engqvist, Birgitta Hambraeus, Olof Hbrmander,

Bjbrn Kjellstrtim, Per KSgeson, Nils-Erik Landell, Bengt Sjonell, Carl Tharn,

Ulf Westerberg and Anders Wijkman. The members represented all the parties

in the parliament and a number of major organisations. The commission pre-

sented its final report in March 1978, although the report from the Commission's

subcommittee for safety and environment was not published until June 1978.

At a meeting in June a majority of the Commission's members concluded that

the report from the subcommittee did not change the recommendations and

conclusions in the March report.

The commission appointed five subcommittees of technical experts with responsi-

bility for safety and environment, energy supply, energy conservation,

means of control over energy flows, and research and development respective-

ly. It is the report from subcommittee A, on safety and environment, which

is of interest here.

The report of the subcommittee contains some 1400 pages, divided into 22

chapters, being mostly a systematisation and a critical summary of the

content of the underlying research reports.

The bulk of the report consists of the 12 chapters on different energy

sources: coal, oil, natural gas, peat, shales, nuclear power, wind energy,

solar energy, biomass, geothermic energy, and "others". Two chapters are

devoted to special energy carriers: electricity and alcohols.
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An important aim of the report was to provide background data for a rational

comparison of different sources of energy. The chapters on the different

energy sources are therefore written in a uniform format, and it is

attempted to discuss e.g. the waste problem and the risk for catastrophic

accidents for all energy sources in a comparative manner.

A major problem in all comparative studies is where the boundaries are

to be put. The following principles were adopted: effects within and without

Sweden, and direct and long term effects were to be treated equally; the

energy system was to include everything from extraction at the source to

final use; human health effects were to be given first priority and should

be quantified whenever possible, second priority was given to effects on

plants and animals, climatological effects and landscape transformations.

Of special interest in the present connection are the chapters on oil,
coal, nuclear power, hydro power, electricity and the summary.

The chapters on oil and coal are fairly parallel. The fuel cycle is split

up into extraction, transport, storage, refining and combustion, where

the combustion part is differentiated according to its various purposes.

Different charges to the environment are identified at each step, and so

are possible health effects to humans. The different types of emissions

are quantified in a detailed way, but they are not transformed into quanti-

tative estimates of health effects (like, e.g., expected number of deaths).

Occupational risks are estimated on the basis of available statistics,

but its relevance and accuracy is acknowledged as sometimes doubtful. So

are, e.g., the figures for strip and shaft mining of coal not always

separated. Figures from different sources for the number of deaths per

TWh in land-based oil extraction vary by a factor of 40. It is not always

clear whether the figures include risks connected to prospecting, etc.

The nuclear cycle is split up in the usual way into mining, conversion

and enrichment, manufacture of fuel elements, plant operation, transport

of radioactive material, reprocessing, waste handling and deposition, and

demolition of nuclear facilities. For each of these steps, the process

is described, possible risk factors identified, the radiation dosis to

the public estimated, and occupational risks estimated. Proper data bases
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are often not available and estimations have to be made by analogy or on

the basis of few data.

The chapter on hydro power is short and deals mainly with environmental
effects. The only health effects worth mentioning are accidents during
the construction phase.

The chapter on electricity deals with its distribution and use. There exist

reliable statistics for accidents in this area since long, and they are

added to the risk spectre of electrical energy.

The summary tries to bring some order into the vast collection of facts

and figures. Clearly, the uncertainties in the quantification of most of

the risks involved are much to great to permit a meaningful all-embracing

numerical index to be construed, not to speak of the conceptual difficulties

in comparing, e.g., deaths to limitations in outdoor recreation possibilities.

The subcommittee therefore, in its report, proceeds as follows: first,

they go through the different types of health and environmental effects

and determine what limitations they set to different types of energy pro-

duction. It is, e.g., estimated that the sulphur content of fossile fuels

limits the use of them for the year 1990 to a quantity corresponding to

220 TWh, given certain standards. Rough estimate's are many times sufficient

to remove a problem from the agenda: if modern electrofilters are used,

coal corresponding to 1200 TWh can be combusted before the resulting cadmium

fallout amounts to 1% of what emanates from fertilisers and atmospherical

fallout.

Second, with this in mind, they go through the effects once again, and

point out to what extent these effects affect the choice of energy sources

and transformation processes.

One problem for the subcommitte was to delimit different energy systems

in an adequate way. Such a delimitation has two purposes: to achieve

comparability between different systems, and to find a reasonable line

of demarcation between energy and society at large. The report of the

subcommittee included accidents connected with the use of electricity,

i.a. those involving ordinary house appliances. Does comparability then

require that they also include accidents connected with the use of petroleum
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products, like motor accidents, deaths resulting from slipping at a patch

of oil at the floor or the like (which they do not)? Or, regardless of

comparability, should such accidents be accounted to energy use, or to

something else? One can surmise that the place of the ultimate boundary

of the energy system will not be unimportant to the comparison of different

energy sources, since energy is so strongly intertwined with our daily

life.

The subcommitte was certainly aware of such problems and tried to solve

them, but the problem is'whether there at all exists any correct or ob-

jective solution. Ultimately, it seems to be a matter of opinion where

the.right boundary is to be placed, unless we want to make risk analyses

of complete societal systems including all their minute details.

A second problem concerns the fact that risks are pinned down to different

energy sources, not to alternatives in a decision situation. An alternative

may be made up of a certain mix of energy sources, but even if the risk

figures for all the energy sources were completely known and accurate,

it would not suffice, because changes in the overall system may induce

changes in the risk figures for individual sources. Increased use of coal

may necessitate comparatively more shaft mining, thereby increasing the

average risk of coal energy; a different price jo'f electricity in relation

to other kinds of energy may radically change the structure of some in-

dustries and thereby deeply affect the pattern of environmental impacts,

etc. In view of the ultimate task of the Energy Commission, which was to

prepare background material for an actual choice of energy policy, this

was an essential problem.

The Energy Commission submitted its final report in March 1978. At that

time they ha.d only access to a preliminary version of the report from the

subcommittee for safety and environment. The conclusions and recommendations

of the commission were therefore also somewhat preliminary as far as safety

and environmental effects were concerned.

Subcommittee A had initiated a number of studies of the probability for

and consequences of an accident in a nuclear power plant. In its final

evaluation the commission concludes that the estimations of the probability

for a core melt fall roughly within the uncertainty intervals of the studies



21

made. The attempts to estimate the consequences have, however, led to more

diverging results, mainly concerning ground deposition. It is pointed out

that the probability for a core melt with very serious concequences is

extraordinarily small. The commission concludes: The decisive question

which thus has to be answered is whether the risks which undoubtedly are

associated with nuclear power are acceptable with regard to available alter-

natives and the social utility of the activity. The commission's answer

to this question is yes.

However, a minority of three members had divergent opinions and stated

that they had found that the risks associated with nuclear power were by

and large correctly accounted for by the background material presented

by the subcommittee on safety and environment, but that the majority of

the commission had treated this background material in a misleading and

incomplete way in their considerations and recommendations.

When the final report of the subcommittee was available, the commission

had its last meeting. The majority, now only ten out of fifteen members,

found that there was no reason to change anything in the conclusions and

recommendations of the previous report. The reservants vere now five and

maintained the same opinion as before.

The press coverage of the energy commission focused to a large extent on

the antagonism within the commission and the factual content was largely

ignored. An exception must be made for Dagens Nyheter, the major morning

newspaper in Sweden, on the pages of which a very intensive debate about

nuclear power took place. Most of the material produced by the subcommittee

on safety and environment which concerned nuclear safety was noticed in

Dagens Nyheter, often with approval. However, also in this newspaper was

the basic idea largely lost, namely that of collecting comparable data

for all the various sources of energy. Most of the systematic efforts of

the subcommittee went unnoticed by both the commission and the public.
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2.6 The Reactor Safety Study (Reaktorsakerhetsutredningen)

A short time after the accident at Three Mile Island the leader of the

Social Democrat party, Olof Palme, announced that his party had now revised

their opinion about a referendum on the nuclear issue, an idea' which they

had previously opposed. The other parties soon followed, and it was decided

that a referendum should take place in March 1980. Soon after this decision,

the minister for industrial affairs appointed a committee which was charged

to consider whether there was reason to essentially re-evaluate the risks

associated with nuclear power, and to analyse what measures should be taken

to improve the security at Swedish nuclear power plants. The instructions

were in part quite specific: the committee was i.a. required to investigate

whether the accident at. Three Mile Island had been previously mentioned

in safety analyses of the Three Mile Island plant or similar plants, to

investigate whether the accident deviated essentially from what could be

expected, to investigate whether a corresponding accident could happen

in Swedish nuclear power plants and how large the probability is that this

would happen, etc. The instructions concering suggested safety improvement

were also quite specific. The committe was requested to complete its work

in about half a year's time.

The members of the committee were' Hans Ldwbeer (chairman), Lars Friberg,

Arne Hedgran, Sven Johansson, Kerstin Lindahl-Kiessling, Bo Lindell, Lars

Nordstrom, Lennart Sjdberg, Evelyn Sokolowski, Goran Steen, Carin Sundstrbm-

Frisk and Torbjorn Westermark, all highly qualified scientists. The committee

presented its report "Safe Nuclear Power?" ("Saker karnkraft?") in November

1979.

The committee's organisation of its report is in close agreement with its

instructions. The TMI accident is analysed and the course of events is

compared to accident sequences in various risk studies, principally the

Rasmussen and Birkhofer reports. It is found that the sequence denoted

by TMLQU-beta in the Rasmussen report is the one closest to the TMI accident,

although there is an important difference between reality and the theoretical

study concering the event U (High Pressure Injection). In the Rasmussen

study, U simply means that the high pressure injection system does not

work. In the TMI accident the system did work, but it was shut off manually

by the operators after a while. This highlights a general conclusion of
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the committee, namely the necessity of obtaining a better understanding

of operator behaviour in complex situations.

The committee had been required to express their opinion whether an accident

similar to the one at TMI could happen in Swedish reactors. The committee

first states that most Swedish reactors are BWR:s and as such considerably

less vulnerable in this particular respect than PWR:s, like the one at

TMI. At the time, only one Swedish PWR was in operation (Ringhals 2), with

two more under construction. A number of technical differences are found

and discussed, but only one is considered to be significant: the instrumenta-

tion is considered to be significantly better at Ringhals 2. It has instru- .

ments indicating the positions of the relief valves, and the instruments

showing the relief valve positions, the state of the pressuriser, and the

state of the drain tank are all collected in a perspicuous way on a panel

in a central position in the control room. The committee's conclusion was

that accidents like the one at TMI could have happened and can still happen

at Ringhals 2, but that the probability was lower than at TMI, mainly be-

cause of the instrumentation, and that it is lower still today because

of the new safety arrangements which have been installed. (Ringhals 2 had

a narrow escape in June 1979 with some TMI-like traits.)

The committee also reviewed previous safety studies. In one of the technical

appendices the general methodology of probabilistic risk studies is evaluated.

In the main report the committee focusses on previous Swedish studies (which,

of course, in turn rely essentially on foreign studies). The factual basis

consists of the material collected by the Committee on Energy and Environ-

ment and the subcommittee for safety and environment of the Energy Commission.

(It should be noted that the Close Siting Committee is not mentioned at

all.) The Reactor Safety Committee concludes that it finds no reason to

re-evaluate the picture of nuclear risks which comes out from the reports

of these-two committees.

The committee also evaluated the conclusions and recommendations of the

Energy Commission. After a short summa'ry, the Reactor Safety Committe states

that those who have founded their view on nuclear risks on the concluding

formulations in the final report of the Energy Commission without having

penetrated the background material, have got an insufficiently modulated

and partially incomplete picture of the safety questions of nuclear power,
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principally concerning the uncertainties connected with the estimation

of probabilities for severe reactor accident. In particular, one points

out that the Energy Commission had already in the autumn of 1977 access

to studies, produced by its subcommittee on safety and environment, which

showed that the uncertainties in probabilistic risk analysis were far greater

than assumed in e.g. the Rasmussen report—studies similar to those later

made in the USA and published as what is known as the Lewis report. The

conclusion of the committee is that substantially greater demands have

to be made on the security of nuclear plants. This applies to all links

in the chain from the construction of the reactors to daily maintenance.

The point of departure should be that severe accidents can happen, and

tha.t this understanding must penetrate all kinds of security work.

When combined, the two answers from the Reactor Safety Committee to the

question whether there were any need to re-evaluate the risks associated

with nuclear power—that there is no reason to re-evaluate the factual

basis and that substantially greater demands have to be made—yield the

conclusion that much of what has been known in principle has not been ob-

served by the nuclear industry, relevant authorities, and, maybe, respon-

sible politicians. In particular, the conclusions of the reactor cafety

committee imply, despite very measured terms, a criticism of the Energy

Commission which is quite unusual in Swedish committee life. It also suggests

a situation which is perhaps more alarming that mere lack of knowledge,

because it is difficult to find general counter-measures.

The Reactor Safety Committee also presented a list of 49 suggested security
increasing measures.

The reactor safety study was well received by the nuclear industry and

the authorities, and most if its 49 suggestions were incorporated into

the working plans of both authorities and utilities.

The press coverage was impressive, indeed greater than for any other of

the studies discussed here. The somewhat intricate character of the com-

mittee's answer to the question whether nuclear risks should be re-evaluated

turned out to be a hot bed for different interpretations. The study was

used as support for both sides in the referendum. "Confirms that an accident
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can happen", "Could happen also at Ringhals 2", "There are reasons to make

greater security demands", "False feeling of security" are some headlines

which focus on the need for better safety, while "No new view of accident

risks", "Harrisburg has made nuclear power safer!", and "Great concentra-

tion on increased safety" are some examples of the opposite. But one newspaper,

Dagens Nyheter, summarised the conclusion of the committee rather well

in one headline, even if the language was more blunt than in the committee's

report: "Accident risks known—politicians have closed their eyes".
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3. A REVIEW OF THE SUBPROJECTS

3.1 How the press treated the risk studies when they were first presented

There is no doubt that few technical issues have concerned the Swedish

people as much as the nuclear one and it is also clear that the mass media •

have played an important role in the formation of public opinion. Therefore,

it was an important task for the project to try to document the role of

mass media. Two studies in this area were initiated, one concerning the

reception of the risk studies in the mass media when they were published,

and one concerning their role in the period immediately preceding the re-

ferendum.

The first study has been performed by Stephan Schmidt of the Department
of Political Science, Lund University. His report "The risks of nuclear
power. From probability assessments to the referendum" is published (in
Swedish) as report EP 2-81.

Schmidt has chosen to study nine daily morning newspapers, which are listed

in table 1. Svenska Dagbladet is Sweden's only truly national newspaper,

although Dagens Nyheter is the largest one. Goteborgs-Posten was chosen

as a representative of the press in Gothenburg, and Sydsvenska Dagbladet

because it is the dominating newspaper in southern Sweden. Arbetet and

SkSnska Dagbladet were chosen because they are the main newspapers support-

ing the Social Democrat and Centre parties respectively. The three local

newspapers are the ones with the greatest circulation in the local communes

where nuclear power sites are located. However, no such local newspaper

could be chdsen for the Barseba'ck site near Malmo, since Sydsvenska Dag-

bladet is by far the largest newspaper in that neighbourhood.

For each of the seven studies mentioned in Chapter 3, Schmidt scanned through

the nine newspapers for a period streching from seven days before the date

of publication to seven days after. For each article several characteristics

were coded, some of a quantitative or formal character, some covering cer-

tain aspects of the content. About 300 articles were found, corresponding

to a little less than 9.000 centimetres of text. Two thirds was nevis material,
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Table 1. The newspapers

Newspaper Place Covering Circ. Attitude

Svenska Dagbiadet (SvD)
Dagens Nyheter (DN)
Gbteborgs-Posten (GP)

Sydsvenska Dag-
biadet (SDS)

Arbetet (Arb)

Sklnska Dagbiadet (SkD)

Upsala Nya Tidning (UNT)
Barometern/Oskars-
hamnstidningen (BAR)

Hal lands Nyheter (HN)

Stockholm
Stockholm

Gbteborg

Malmd
Ma Into

Mai mo

Uppsala

Kalmar

Falkenberg

national
nat/reg

regional

regional
regional

local

local

local

local

191.800
403.700

292.700

115.100

102.900

29.500

58.700

54.100

' 28.200

pro

con

pro

pro

pro

con

pro

pro

con

one quarter editorials, with the remainder mainly consisting of press cuttings

and a few discussion articles. There was no significant difference between

the national/regional papers and the local ones, but there was a tendency

for papers who were against nuclear power to give more editorial space,

proportionally speaking, to the risk studies. Sydsvenska Dagbiadet, usually

considered to be the most pronounced pro-nuclear paper, was extreme in

the other direction: it only published one editorial on the risk studies,

when no other paper published less than five. There was also a clear ten-

dency of anti-nuclear newspapers to give more attention to the risk studies

in absolute terms: an average of 1.200 centrimetres as compared to 900.

The amount of space given to the different reports is illustrated in dia-

gram 1. No time trend can be observed, but it. seems that the two reactor

safety studies have received most attention (average = 950 cm), that the

three waste studies were less interesting (700), and that the two compara-

tive studies were judged to be the least interesting (550). KBS 2 was dis-

advantaged by the fact that it appeared during the'holiday season, when

news coverage traditionally is less intense. The agreement between the

newspapers is reasonable, but not overwhelming: eight of the nine papers
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"Sun or uranium" was a research report,.the authors had no official com-

mission and were known to be critical to nuclear power. The size of the

project was of course considerably smaller than that of KBS.

These factors together seem to support an expectation of lower coverage

of "Sun or uranium" than of KBS, but this was not the case. Both Dagens

Nyheter and Sydsvenska Dagbladet, usually considered to be extremes in

their attitudes towards nuclear power, gave clearly more space to "Sun

or uranium". However, the opposite was true for Hal lands Nyheter, which

should be seen against the background that this newspaper gave an unusual

amount of space to the waste reports in general—in fact, each of the three •

waste reports was given more space than any of the other studies.

Another possibility for comparison arises in connection with the referendum.

The Reactor Safety Committee was only one of two committees charged to

prepare a factual basis for the referendum. The other committee was charged

with analysing the economic consequences of abandoning nuclear power as

a source of energy. This committee published its report at about the same

time as the Reactor Safety Committee in November 1979. The Consequence

Study received twice as much attention as the Reactor Safety Study, it

received bigger headlines and was more often on the front page. The same

was true also when the papers were analysed individually. In fact, the

Consequence Study created quite a stir. It was labelled a scandal by the

opponents to nuclear power, and it was accused of being biassed in its choice

of. calculation parameters. So, although the Reactor Safety Study was the

risk study that attracted most attention, it was not the most noticed nuclear

power study. We will learn more about the relative importance of the safety

and economic aspects of nuclear power below.

Schmidt also studied to what extent different kinds of "actors" have been

quoted in.the news material. By an. "actor" is meant a person or an organisa-

tion who is-quoted or attributed a statement. Six categories are used:

the committee, politicians, environmentalists and anti-nuclear groups,

scientists, utilities, and others.

Generally speaking, the committee and politicians are the most frequent

actors, but their relative frequency differs from one-study to another.

Their is a clear tendency in the press to regard sone studies as "political"
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and others as "expert" studies, and this classification does not always

agree with actual composition of the committee. The most political study

is Aka, with 63% of the space given to the comments made by politicians

(and only 26% to the committee—including summaries of the content), but

also for EC-A and the Reactor Safety Study did the press quote politicians

to a larger extent than the committee itself, despite the fact that the

Reactor Safety Committee was a typical expert committee.

On the other hand, for the Close Siting, Energy Health Environment, and

the two KBS studies, the press gave less than half the amount of space

to politicians' comments as compared to the committee itself—in the case

of Energy, Health, Environment the figures were 22% and 57% respectively,

despite the committee being a purely parliamentary one.

Somewhat surprising, the press was only interested in comments from scien-
tists in connection with the two KBS reports.

The picture that emerges is that the press is interested in interviewing

or obtaining comments from politicians when a study contains results of

immediate importance, as in the case of the Aka Study, EC-A and the Reactor-

Safety Study. And comparatively more attention to the factual content of

the study is given when the study has a more compilatory or more theoretical

character, as in the cases of the Close Siting Study, Energy Health Environ-

ment, and the two KBS reports (the KBS reports had immediate importance

for the loading of Ringhals 3, but nobody seemed to doubt the outcome,

and the actual reprocessing of fuel and the building of storage facilities

were decades into the future).

Finally, Schmidt analyses various aspects of the content of the press ma-

terial. In principle, it is necessary to distinguish between editorials

and news in this connection, but it turned out that the difference was

only slight.

The following aspects are treated: accident risks (during the entire fuel

cycle), siting/emergency plans, economy, ecology and environment, "decision-

making", and others. "Decision-making" includes such things as views on

the scientific value of the reports, evaluation of factors to be considered

in political decisions about nuclear power, the need for further research,

etc. The two first categories can be combined to form a broad safety cate-

gory.
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The most striking result is that the category "decision-making" is so large:

39% of the editorial space and 33% of the news. It is quite clear that

the press has made a serious attempt to explain and evaluate the relevance

of various sorts of background knowledge for the decision about nuclear

power.

Otherwise, the safety questions were in focus. About 40% of the editorial

material dealt with accident risks and another 10% with siting and emergency

plans, meaning that safety in a broad sense was the topic of 50% of the

editorial material. This figure was fairly constant over time—the minimum

of 37% applied to the Close Siting Study, and the maximum of 61% to the

Reactor Safety Study. A slightly increasing trend over time could be ob-

served, but it was too small to exclude the influence of chance. The same

trend could be observed in the news material, although the percentages

were slightly higher throughout in that case.

Economy was discussed in 8% of the editorial material in average. Only

for the Close Siting Study and Energy Health Environment did the press

discuss economic matters to-a significant degree (19%). Surprisingly enough,

ecology and environment was even less discussed and the average figure

was only 3%. Energy, Health, Environment was the only exception with a

figure of 13%.

When the figures are split up for the separate newspapers, a surprising

uniformity appears in the broader categories. If one, however, looks more

in detail, one finds certain differences between pro- and anti-nuclear

newspapers. E.g. reactor safety seems to be a topic which is avoided in

the editorials of the anti-nuclear press, and the same holds for emergency

planning with respect to the pro-nuclear papers, a result which must be

interpreted to mean that the debaters knew where their weak spots were.

It is a trivial fact that the choice of topics in a newspaper discussion

of a risk study is largely determined by the content of the study, and

although it is interesting to note that this mind-set can be modified by

tendentious selection principles, it would also be interesting to know

what topics had been discussed had there not been any risk study to set

the scene. That question of course requires another study, covering se-

lected periods of time between the publication of risk studies, but a pur-
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tial answer can be obtained also from the present material. This can be
done by an analysis of those editorials in the material collected, which
deal with nuclear power, but not with any specific risk studies.

If this material is compared to that in which the risk studies were men-

tioned, we find a basic similarity. Safety is still the main topic, and

"decision-making" is also very prominent. The main difference is that eco-

nomy is now a more salient topic, treated in 20% of the material. Obviously;

the preoccupation with technical matters in the risk studies supressed

the discussion of economic matters. But apart from economy, there is little

change. And the category of "other" does not cover more than 3%. It thus

seems to be clear that the risk studies set the scene for the debate about

nuclear power in a rather definite way.

The last type of material can also be analysed with respect to differences

between pro- and anti-nuclear newspapers. Here we find more pronounced

differences. Siting and emergency planning are discussed only in the anti-

nuclear press, and economy is discussed twice as often in pro-nuclear papers.

So the risk studies also have the effect of holding back tendentious selec-

tion of discussion topics.

3.2 How the mass media used risk studies in the referendum debate

The other study about the role of mass media is a synchronic one. In their

study "The use of energy risk studies as references during the 1980 refer-

endum campaign", Kent Asp and Christina Valdensjo of the Department of

Political Science, Gothenburg University, analyse how three daily news-

papers and a TV news programme make use of risk reports during the five

weeks immediately preceding the referendum on nuclear power in Sweden in

March 1980."Their study is published (in Swedish) as report EP 1-81.

When it was decided to hold a referendum, there were six nuclear aggre-

gates in operation in Sweden, four more were ready to start, and two were

under completion. There were three alternatives in the referendum, none

of which was unrestrictedly pro-nuclear. Alternatives"1 and 2—in this

connection called "lines"—meant that all twelve aggregates should be used
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for their full economic lifelength, estimated to 25 years. The difference

was a number of additional clauses in line 2: energy conservation should

be stimulated, research and development about renewable energy sources

should be intensified, special safety studies should be made for each reac-

tor, and facilities for nuclear power production should in principle be

owned by the state or by local communes. Line 3 meant that no new aggre-

gates should be allowed to start, and that those already in operation should

be shut down within 10 years. Line 1 was officially supported by the Mode-

rates, line 2 by the People's party and the Social Democrats, and line 3

by the Centre party and the Communists. {None of the lines won <an absolute

majority—line 2 received 39.1%, line 3 38.7% and line 1 18.9% of the votes.)

Asp and Valdensjb selected three newspapers for their study: Dagens Nyheter

is Sweden's largest morning paper, published in Stockholm, not formally

connected to any political party but with liberal traditions, and supported

line 3. Aftonbladet is the second largest evening paper, also published

in Stockholm, represents the Social Democrats, and supported line 2. Bora's

Tidning is a fairly large local newspaper, published in Bora's, represents

the Moderates, and supported line 1. In addition the TV news programme

Rapport was studied. According to current rules, news reporting in radio

and TV should be objective an impartial.

The objective was to study all types of risk reports, not only the major

Swedish ones. A rather generous definition of "risk study" was adopted,

which included e.g. university research reports and some economic studies

concerned with nuclear power.

Basic characteristics of the material are shown in Table 2. The most striking

result is the large number of references to the study "More Efficient Emer-

gency Planning", performed by Statens StrSlskyddsinstitut (the State Radia-

tion Protection Institute). There are two probable reasons for this. The

first concerns timing: the main part of the study was ready and published

in December 1979, but one part, which contained a scenario of a large

reactor accident at the Barseback site, was not published until February

1980, i.e. a month and a half before the referendum. This study therefore

had a news value, which most of the other studies had not. The other reason

is the fact that this particular study was regarded as highly contro-

versial—the scenario was based on a steam explosion of a type which was
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Risk study

Energy Commission
Close Siting Study
Reactor Safety Study
Consequence Study
Aka Study
Energy, Health, Environment

More Efficient Emergency Planning
War Risk Study
Other studies by authorities

KBS 1-2
Local consequence studies
Other commercial studies

Becker Study
Other university studies

Rasmussen report

Kemeny report
Rogovin report
Other TMI reports

Hiroshima report
Sternglass report
Other foreign studies

Party studies, lines 1-2
Party studies, line 3

"Kalla" - "Source"

Other studies

Number of references

Number RA % DN % AB % BT % Total %

16
2

23
64
0
0

110
10
45

20
29
7

13
34

19

8
4
14

A
1

32

27
51

14

15

562

9

32
5

5
1

1
8

3

1
1
6

. 3

6

4
12

1

. 98%

66

4
1
4
12

17
2
9

5
4
2

4
8

5

1
1
3

1
1
9

2
5

3

1

104%

252

2
1
8
10

27
1
8

2

1

1

1

3
1
2

4

1

13
12

1

99%

92

2

4
13

14
1

13

3
11
1

1
3

2

1

3

5
13

4

7

101%

152

3
1
4
11

2
8

4
5
1

2
6

3

1
1
3

1
0
6

5
9

3

3

102%

562

Comments: RA = Rapport, DN = Dagens Nyheter, AB = Aftonbladet,
BT = Bor3s Tidning
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mentioned in e.g. the Rasmussen report, but which was no longer considered

possible by some eminent reactor engineers after new experimental evidence

had become available in 1979. This caused a heated debate, and e.g. Ingvar

Carlsson, former Social Democrat minister and a leading spokesman for line

2, voiced the opinion that a group of the country's best scientists should

be asked to evaluate the report.

It should also be noted that the Consequence S*udy (described in Section

3.1) was used a great deal, more than any of the proper risk studies. This

is in good agreement with the findings reported in Section 3.1, which is

not surprising considering the fact that the Consequence Study was pub-

lished only 4-5 months before the referendum.

A remarkable fact, however, is that neither the Aka Study nor Energy,

Health, Environment were mentioned at all during the period studied. The

oldest study, the one on close siting, was also almost neglected, and it

seems to be clear that older studies have been superseded by newer ones

in the public conciousness (the Close Siting Study by the Reactor Safety

Study, the Aka Study by the two KBS studies, and Energy, Health, Environment

by the Energy Commission).

Official studies, i.e. studies performed by governmental committees or

initiated by'standing committees, agencies or other authorities, play an

important role and account for about 50% of the total number of references.

Reports from private trade and industry accounted for another 10%, univer-

sity studies for 10%, and foreign studies for 15%. It is remarkable that

studies performed or initiated by the parties involved, i.e. the organisa-

tion committees for the three lines, accounted only for 15% of the total

number of references. The three lines were thus not able to set the agenda

for the referendum debate, but this was already done by the risk studies.

Special attention should be given to a series of booklets, collectively

called "Kalla", which means "Source". This serie was initiated by a standing

committee for the dissemination of scientific information in the Swedish

Council for Planning and Coordination of Research. The booklets were based

on the mediation principle—two scientists with diverging opinions presented

their views and a third person, the mediator, helped to put their presen-

tations into a uniform format, so that as much as possible could be removed
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from the agenda as uncontroversial and remaining points of factual disagree-

ments identified as precisely as possible.

The series was thus an ambitious attempt to provide the public with reliable

scientific information in popular form. Although the series did not play

an important role in Asp's and Valdensjb's study, it is noted here for

future reference.

If one looks instead at the distribution of references among the media,

one finds immediately that Dagens Nyheter has the greater number by far.

This confirms the generally held opinion that Dagens Nyheter was a driving

force behind the nuclear debate in Sweden. This opinion is also supported

by the fact that Dagens Nyheter had a much more varied pattern of references

than any of the other media. Many reports were mentioned only in Dagens

Nyheter, most of them included in the "other" categories. Dagens Nyheter

also made proportionally less use of otherwise "popular" reports, like

"More Efficient Emergency Planning" and the line 3 party studies, although

these studies were generally considered to be the most influencial ones

against nuclear power.

As expected, an evening paper like Aftonbladet.did not give as much atten-

tion to the nuclear issue as the morning papers.'In addition, many of the

references in Aftonbladet were made in very short news-items, while the

references in the morning papers were usually made in the context of longer

articles. It should be noted that Bora's Tidning, as a local paper, gives

special attention to the local consequence studies performed by various

regional chambers of commerce.

Rapport is an half-hour news programme on TV. Quantitatively, that is less

than the newspages of a daily newspaper, so the smaller number of references

in Rapport is only natural. This may explain why many reports which have

received a small number of references in the newspapers are not mentioned

in Rapport. But nevertheless the column for Rapport shows a rather different

pattern. None of the major proper risk studies which are the subject of

the present study is mentioned at all in Rapport. Instead, they have con-

centrated on two of the most popular studies, "More Efficient Emergency

Planning" and the Jine 3 party studies, both of which were played down

by Dagens Nyheter. Those, if any, who have received the major part of their



Table 3. How the studies were used (percent)
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Mentioned

Summarised

Criticised

Used as support

Number of references

RA
12

32

21
35

DN
8

28
24
40

AB
18

20
Z4
38

BT
9

23

ZZ
46

Average
10

26

23
41

100% 100% 100% 100% 100%

66 252 92 152 562

information about the nuclear issue through Rapport must have received

a narrow and superficial picture.

Risk studies can be used in many ways. In Asp's and Valdensjo's study they

distinguish between four cases: the study is only mentioned, the content

of the study is summarised but no attitude is expressed, the study is cri-

tisised, and the study is used as support in a piece of argumentation.

Table 3 shows the basic figures.

It is common that the studies are mentioned in argumentative contexts,

and it is more common that they are used as support than that they are

criticised. When the different media are compared, the pattern seems to

be .remarkably stable. This is not, however, the consequence of a uniform

policy or outlook, but rather due to the averaging effect when many studies

are concerned.

In Table 4, the figures for "More Efficient Emergency Planning" are singled

out. We notice that the two neutral kinds of uses, mentioning and summaris-

ing, are more scarce, and that there is notable variation among the media

in the degree of support and criticism. Bora's Tidning is markedly critical

and Dagens Nyheter slightly so, but both Rapport and Aftonbladet support

more than they criticise. Since the repo'rt was generally considered to

give very useful support to line 3, the attitude of BorSs Tidning can

clearly be explained by its decision to support line 1. Against this back-

ground it might be surprising to some that Dagens Nyheter, the strongest

supporter of line 3, was so critical towards the report. Since the scenario
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Table 4. How "More Efficient Emergency Planning" was used (percent)

RA DN AB BT

Mentioned 5 7 0 0

Summarised 33 21 12 19

Criticised 29 40 '36 62
Used <is support 33 32 52 19

100% 100% 100% 100%

Number of references 21 43 25 21

Table 5. How the Consequence Study was used (percent)

RA DN AB BT

Mentioned

Summarised

Criticised

Used as support

Number of references

0
17

33

50
100%

6

3
45

17
35

100%

29

22
56

11
11

100%

9

5
5

20

70
100%

20

in the report easily lent itself to sensational journalism, this fact about

Dagens Nyheter must be seen as an expression of its ambition to further

its cause by arguments founded on facts. The converse of this conclusion

is that the more positive attitudes of Rapport and Aftonbladet support

the popular view that evening papers and TV news programmes are inclined

towards sensational journalism, and more so for Aftonbladet than for

Rapport.

In Table 5, corresponding data for the Consequence Study are given. Although

the absolute figures are small for two of the media, some new traits emerge.

Aftonbladet is satisfied with neutral references, but Boris Tidning is

strong in its support. The figures suggest that BorSs Tidning acts strongly

for the party line. The general pattern—some criticism and a little more

support—is followed by both Rapport and Dagens Nyheter.
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"More Efficient Emergency Planning" received more criticism than support.

This was true for only one other study, the so-called Becker Study. This

was not a study in the proper meaning of the word, but a comment to and

an evaluation of "More Efficient Emergency Planning" by Kurt Becker, pro-

fessor in nuclear reactor engineering at the Royal Institute of Technology

in Stockholm. Becker was very critical to the report, but his own report -

was in turn the most criticised of all. Most of that criticism stems from

Dagens Nyheter.

Also Asp and Valdensjb have studied how often different aspects of the

nuclear issue were discussed. In Schmidt's study (see Section 3.1), the

category "decision-making" was a prominent one. That category was not used

by Asp and Valdensjb, but their figures can be compared to those of Schmidt

when that category is removed. Asp and Valdensjb find that the safety aspect.

is treated in 76% of the material and that economic questions account for

almost all of the remainder, viz. 23%. The last percent is the environmental

aspect. The corresponding figures for Schmidt were 84%, 10%, and 4%. The

figures could also be compared to those obtained by Schmidt in that part

of his material which was about nuclear power, but not about the risk re-

ports, namely 58%, 30% and C% respectively. This material was analysed

because Schmidt wanted to see to which degree,it was the content of the

risk report (rather than the interests of the media) that determined the

aspect to be discussed. The conclusion was that the content of the risk

report determined the focus of the debate also when risk reports were not

explicitly discussed, even if economic questions came somewhat more into

the foreground. Asp's and Valdensjb's figures confirm this to an even higher

degree. The extremely low figure for the environmental aspect should be

noted.

Asp and Valdensjb also distinguish between different categories of actors:

line spokesmen, authorities, experts, commercial spokesmen, journalists,

and others.

Table 6 shows how the different categories of actors used the studies.

All the categories, except the journalists, followed the general pattern

we found above. As should be the case, journalists'by and large serve as

transmitters of information and avoid taking a standpoint of their own.

Perhaps one would have expected commercial and line spokesmen, who are



42

Table 6. How the actors used the studies (percent)

Mentioned

Summarised

Criticised

Used as support

Number of references

Line
spokesmen

6

4
30

60

100%

142

Autho-
rities

10

10

31

49

100%

49

Experts

5

7
36

52

100%

104

Comm.
spokesmen

3

8

29

60

100%

38

Journal
ists

20

66

3

11

100% .

184

Table 7. How the actors used "More Efficient Emergency Planning" (percent)

Line 1 Line 2 Line 3 Auth. Experts Journ.

Mentioned

Summarised

Criticised

Used as support

Number of references

0

0

100

0
100%

4

0

10

90

0

100%

10

0

0

0

100
100%

18

5
9

32

54
100%

22

0

0

89

11
100%

18

12

77

0

11
100%

26

Table 8. How the actors used the Consequence Study (percent)

Mentioned

Summarised

Criticised

Used as support

Number of references

Line 1

0

0

20
rt 80

Line 2

0

0

20
80

Line 3 Auth.
5

5

28
62

Experts

0

0

25
75

Journ.

13

83

0

4

100%

5

1.00%

5

100%

21

100% 100%

4

100%

23

expected to defend their interests, to show a different pattern from authori-

ties and experts, who are supposed to be more impartial, but this was not

the case.
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However, as when the figures were broken up according to media, the unifor-
mity is only apparent. When the corresponding figures for separate studies
are analysed, another picture emerges. Table 7 shows the case of "More
Efficient Emergency Planning". It is obvious that this study came to be
regarded as a study with an unambiguous message. It was either accepted
or rejected as a whole. Only the authorities were-more modulated. Almost
all the experts lined up with the pro-nuclear spokesmen.

Table 8 shows the corresponding data for the Consequence Study. A very

different picture emerges. All sorts of actors, except journalists, find

something in the study which they can use to support their own case.

Obviously, the study was many-sided enough to permit a number of conclu-

sions, and, as in so many other cases, the strategy in selecting suitable

facts got the upper hand of straight-forward argumentation.

3.3 How politicians received their information about nuclear power

In an attempt to trace the pathways of information from the source to the

responsible politician, Peter Palmkvist made a series of in-depth interviews

with ten members of the Swedish parliament, two-from each of the main

parties. His study is published (in Swedish) as report EP 1-82.

The politicians were: Ingvar Carlsson and Lennart Pettersson from the Social

Democrats, Per Unckel and Lars Tobisson from the Moderates, Birgitta Hamb-

raeus (who was a member of the Energy Commission) and Bertil Fiskesjo from

the Centre party, Kerstin Aner and Gabriel Romanus from the People's party,

and C H Hermansson and Per Israelsson from the Communists.

The selection principles were the following: the first name for each party

should be a person who has had a leading role within his party with respect

to energy questions. However, no ministers or party leaders should be in-

cluded (in order to ensure the possibility of a certain openness). The

second name should be a person who has not specialised in energy questions

to such a degree that he stands out as his party's main spokesman. He should

thus have had limited time for energy problems, but*may have been a member

of some committee of working group.



The politicians were first asked to characterise their most important

sources of information about nuclear power. Most frequently, they referred

to direct contacts, i.e. talks and discussions, with representatives of

authorities and companies, scientists and technicians, fellow party members,

and environmentalist groups. Other frequent answers included research

reports (Swedish and foreign), governmental committee material, pamphlets

(Swedish and foreign), seminars and lectures, and popular science books

(including the series "Source").

When the politicians were asked to give a critical assessment of their

sources, half of them answered that they were by and large satisfied and

that there had been an ample and qualified supply of information. However,

several of them emphasise that the credibility of mass media is low, and

that the same even sometimes applies to expert statements, including those

made in governmental committee reports.

But several persons also said that they had had problems. The sheer amount

of information was mentioned as an obstacle by some, and the pronounced

polarisation of the nuclear: issue made it difficult to find exactly the

information one needed. It *as difficult to be repeatedly put in choice

situations and to be forced to decide between, opposing expert opinions.

One of the politicians calls for more "extracts" of information, by which

he means short and objective summaries of facts in central questions. The

series "Source" was mentioned by him and by several others as an example

of a way to present information which suits politicians. However; the series

was published too late to have any real influence on the nuclear debate

in Sweden.

Another question was whether one had experienced some noticable failures

of information. The answers fell into two categories, the first of which

contained questions of particular facts, such as the gas bubble in the

TMI reactor, which seemed to threaten to explode, and the risk for steam

explosions, where expert opinion seemed to be divided.

The second category concerned not particular facts, but how one came to

observe different problems and experience them as important. One person

said that the awareness of the risks connected with other sources of energy

than nuclear power came much too late, and another points to the under-
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estimation of the risks of nuclear power which even nuclear armament acti-

vists were guilty of during the fifties and sixties.

When asked in what form they had received the content of the major Swedish

risk studies, there were four kinds of answers which were about equally

frequent: have read the whole study, have read parts of the study, have

read the summary, and have received information from members of the relevant

committee. As the energy questions grew more important politically, an

increasing number of the interviewed politicians seem to have tried to

get continuous information from members of the committees.

To what extent has your party organisation furnished you with information

about nuclear power? The unanimous answer to this question was that the

role of the party organisation was minor. The information distributed

through the parties originated for the most part from those members who

had been given special responsibility for energy questions. Several of

those interviewed had had such assignements. The parties also served their

members by distributing summaries of ongoing committee work, sometimes

prepared by the party's energy specialist, but often simply photo copies

of the summaries prepared by the committees themselves.

Four out of the ten have established continuous personal contacts with

qualified scientists and other energy experts. These channels are used

both for obtaining new information at an early stage, and for checking

information obtained from other sources.

The remaining six all say that they regularly take advantage of the oppor-

tunity to discuss directly with scientists and experts when they meet them,

and that they sometimes ring up an expert when they feel that they need

to.

All of the ten agree that information through the mass media plays a very

important role, and some even mention the mass media as one of their most

important information sources. But they'also all mean, that for their own

part, it is not information about facts that they get from the media, but

rather information about opinions and about the focus of debates. The ob-

jectivity and impartiality of the media are criticised from several' quar-

ters. In particular, this applies to Dagens Nyheter and the TV programmes.
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What have you learnt about the possibility for politicians to obtain in-

formation in technically complicated questions? Most of the politicians

tried to abstract from the special features of the energy question and

saw parallels to questions about computer technology, recombinant DNA,

weapons technology and new media. Some representative answers were: poli-

ticians must learn to criticise expert statements and to analyse arguments

and to go to the sources to a greater extent. One has to look for criticism

at an early stage and initiate debates oneself. It is difficult to handle

scientific questions after they have become matters of faith; experts use

their prestige to make statements about matters in which they are not.

experts.

What are your suggestions for the future? It was generally agreed that

a continued division fo the fields of responsibility for politicians is

inevitable, and that politicians therefore to a large extent will have

to trust information which they receive from fellow party members. Against

this background they suggest things like: more frequent personal contacts

with scientists and politicians, e.g. in associations like RIFO (acronym

for "Members of Parliament and Scientists"). An increased number of pub-

lications like "Source", i.e. concentrated information of unquestionable

objectivity. Increased demands on scientists to participate actively in

the dissemination of information about research,'particularly to politi-

cians. Increased resources to research and a more secure working situation

for scientists, which increases their willingness to admit and discuss

controversial issues connected with their activity. A more clear division

between factual issues and political values in committee work. Small funds

to individual members of parliament to initiate smaller studies.

In his conclusions, Palmkvist stresses the fact that most of the politicians

seem to value oral contacts very high and that second and third hand in-

formation from specialised fellow party members are very important. Only

the specialist in a party has any real possibility to godirectly to the

sources, and usually there is only one such specialist for each question.

As for written sources, it was a matter of chance v/hat one happened to

come about when the energy question was new, but as it grew more important,

one grew more sophisticated and systematic in one's selection of sources.
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Since most questions do not receive as much attention as the energy issue,

this is not a promising prospect for the quality of ordinary political

work.

3.4 How the risk studies affected science and scientists

Nuclear power rests on a highly complex technology and qualified engineers

and scientists play an important role in the risk studies. It was therefore

judged to be of interest to find out, in one subproject, not only how

science affected the risk studies, but how the risk studies affected science

and the scientists. The primary question was whether the risk studies in

any sense can be said to contain scientific research and if they can be

said to have solved any scientific problems.

To this end, ten leading Swedish scientists were interviewed. The selection

principles were: the person in question should be leading within his field

in Sweden, his field of speciality should be of essential importance to

the risk studies, and he should have taken an active interest in some of

the risk studies. A certain spread over different fields of speciality

was also aimed at. Finally, the selection should contain persons known

for an optimistic attitude towards technical development as well as some

with a more critical or reserved attitude.

The following persons were included in the selection: Kurt Becker, professor

of nuclear reactor engineering at the Royal Institute of Technology in

Stockholm (KTH), Janne Carlsson, professor of solid mechanics at KTH, Jan

Hult, professor of solid mechanics at Chalmers University of Technology,

Gothenburg (CTH), Sven Johansson, professor of nuclear physics in the School

of Engineering, Lund University (LTH), Ingvar Jung, emeritus professor

of thermal engineering at KTH, Karl-Erik Larsson, professor of nuclear

reactor physics at KTH, Jan Rydbe'rg, professor of nuclear chemistry at

CTH, Torbjorn Westermark, professor of nuclear chemistry at KTH, Frans

Wickman, emeritus professor of mineralogy, petrology and geochemistry at

Stockholm University, and Gustaf Ostberg, professdr of engineering materials

at LTH. The study was made by the present author and is published (in

Swedish) as report EP 2-82.
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To the question whether there has been scientific research in the risk

studies or their technical appendices, the majority of the scientists

answered no. One is, however, anxious to point out, that the refusal to

use the label scientific research does not imply a negative view of the

quality of the work done within the risk studies, but that it rather means

that the activity is of another kind, with different aims and methods.

But there were also some scientists who wished to classify parts of the

KBS work as real scientific research. They pointed out that KBS stands

in a class of its own among the Swedish risk studies, and that it is the

only one which is known abroad, and that its achievements are very impress-

ive considered the fact that it only worked for a little more than a year.

This view is also supported by those who did not wish to classify KBS as

scientific research—they were asked to rank the studies with respect to

degree of "scientificness", and they all agreed that KBS was on the top

of that ranking.

A viewpoint which to some degree belittles the value of KBS is that the
project did not really crea-te new research, but that it only brought
together and speeded up what was already underway.

Some of the scientists were strongly critical of the quality of some of

the KBS research, but they still had KBS at the top of their rankings.

Independently of their views on the quality of the research, the scientists

agreed that KBS had far higher ambitions than the other studies, and that

the activity within KBS was scientifically relevant in a way which put

KBS in a class of its own.

One of the scientists had thought in more general terms about why large

goal-directed projects, like KBS, so often, in his view, were wanting in

scientific quality and so seldom found anything significantly new. The

reasons he suggested concerned.in part the organisation of Swedish univer-

sities and authorities, but had also to do with the ways in which such

projects are organised. When a scientist works under a tight time-schedule,

he will very seldom be able to contribute anything significantly new,

because what is new is not that which is planned, but rather that about

which one gets ideas when one works on planned problems, and it is therefore

impossible to develop such embryos of scientific progress in a tight time-
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schedule. The fact that it is the principal who determines which problems

should be attacked also has the effect that the most qualified scientists

are not motivated to take part, or, if they nevertheless do take part,

that they will not be inspired enough to work on the top of their ability.

Another contributing factor is that the project organisers often feel com-

pelled to co-operate with authorities, whose scientific competence is some-

times insufficient or too limited. •

The scientists were asked whether the methodology of the risk studies had

any scientific value. This question was interpreted in two ways. On the

first interpretation, the methodology of the risk studies was equalled

to event and fault tree analysis, like it was used in e.g. the Rasmussen

report. Such methods have to some extent penetrated also scientific rese-

arch. In many cases one has increased the emphasis on the probabilistic

aspect of a subject matter, as e.g. in solid mechanics, were deterministic

thinking was predominant before.

The other interpretation of the question equated methodology with "metho-

dicalness", i.e. with the ambition to cover all aspects of a research area

in a systematic way. In this sense, the risk studies have had a clear scien-

tific impact because they have directed attention to a number of research

areas, which were previously neglected. This applies to areas such as in-

destructive testing in solid mechanics, studies of corrosion, in particular

in a longer time perspective, and a number of statistical problems. And,

even more important, it has become clear that a number of interdisciplinary

problem areas need attention. Apart from purely crosstechnical co-operation,

one mentions co-operation between geologists, chemists and solid mechanists

in connection with the KBS project, co-operation between engineers and

social scientists and humanists concerning the role of the human factor

in safety analysis and the factors which determine the risk perception

of different individuals.

The most unanimous answer of all was to the question whether any scien-

tific ploblems have been solved througtrthe risk studies. That answer was

negative, and it was so also for those who held that KBS in part was ge-

nuine scientific research.
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The dual question, whether any important scientific problems have been

discovered through the risk studies, is answered positively, however. Most

of the answers mention the systematising aspect of the risk studies, which

has lead to the discovery of all the new problem areas mentioned in the

last paragraph but one.

A special case is the possibility of major steam explosions in the contain-

ment. Before the era of risk studies, large steam explosions were simply

not considered to be conceivable accidents in lightwater reactors. The

Rasmussen report, however, was of the opinion that no' reliable knowledge

about the phenomenon existed, and therefore, for the sake of completeness,

included this type of accidents. However, they were given such a low proba-

bility that thsy did not contribute signi Mcantly to the total risk. In

the report of EC-A, however, it was judged to be possible that the real

probability were essentially larger, and an accident of the steam explosion

type played an essential role in an accident scenario in the study "More

Efficient Emergency Planning", which was published a short time before

the referendum in Sweden. But experimental research is now available, which

is considered to prove that no steam explosions can occur on such a scale

that the containment can be damaged. However, a deterministic assumption

about the size of cracks has been used, and some scientists therefore have

a small lingering doubt about the validity of th'is conclusion. This type

of accidents'is not included in the newest risk studies.

If the experimental results are accepted as valid, we here have an inte-

resting example of a case were risks studies, though not the Swedish ones,

have brought up a problem, which was not a real problem. If, however, the

doubts are justified, we have instead an example of a case were the risk

studies have discovered something new.

It also seems as if the risk studies have forced some scientists to think
more systematically about their own fields and to choose research projects
with more consideration of external factors.

For many science departments it has become easier to obtain grants for

research projects. An increasing number of organisations are being involved

in nuclear safety problems, and many engage scientists on a consulting

basis. However, due to the attitude of the government, one of the large
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funding organisations, the Board for Energy Production Research, does not

support research connected with nuclear power. Also the Research Council,

which is an important source of funding for fundamental research, seems

to have been restrictive. Although an unusually large amount of research

has been produced by engineering scientists during the seventies, the major

part of it has been of a rather applied character, and fundamental research

has been neglected.

Some of the scientists have some misgivings about the future of their sub-

jects. The recruitment to schools of technology is low and has been going

down for some time. This is perhaps not put down to the account of nuclear

power, but rather to something more general, of which the fear for nuclear

power is only an aspect, something that could maybe be called a general

trend against increasing artificiality of society. Some fear that it will

be difficult to fill vacant chairs in the nineties with qualified holders.

The increased activity of engineering scientists in connection with the

risk studies has also revealed some tensions within the scientific commu-

nity. Some scientists have-been tempted to use the media for their own

personal ends by uncritically feeding them with sensational information.

In this way these scientists have been put in. a position, where it is

impossible for them to pursue scientific research or discuss new findings

in an objective way. It is also a common opinion that the research about

alternative sources of energy attracts opportunists to some extent.

There are also tensions between different groups of scientists which have

been brought to the open by the risk studies. As examples are mentioned

the relation between statisticians and technical risk assessors, between

steam engineers and system scientists, and between fission and fusion scien-

tists.

The scientists were also asked whether they felt that their competence,

collectively speaking, had been utilised in an optimal way. In relation

to the risk studies, the answer was a hesitating yes. Given their level

of ambition, the risk studies were competent, but they would have been

more efficient if they had aimed a little higher and made more use of

qualified scientists. When it comes to providing politicians with a basis

for their decisions and the public with general information , much is

wanting.
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One of the scientists with thorough experience of committee work said that

ad hoc committees with a mixed scientist and politician membership are

a rather efficient way of informing politicians about complicated technical

matters, but that this takes place through the process of working together,

and not through the publication of the final product. Several others also

emphasised the importance of meeting politicians face to face, so that

obscure points can be clarified immediately and misunderstanding be avoided.

However, despite the fact that the scientists value personal contacts with

politicians, they hesitate to admit any special responsibility for taking

the initiative to such contacts, mainly, it seems, because they fear that

a few unscrupulous scientists will use the opportunity to blow their own

trumpets. Therefore, they rather advise politicians to get a better training

in technical and scientific matters, both in order to be able to take ini-

tiatives when needed, and to be able to withstand attempts of manipulation.

As for general information to the public, the scientists feel that much

is wanting. Ambitions are often high, but one lacks suitable channels to

the public. The most natural channel would be the mass media, but many

doubt both their competence and their willingness to disseminate objective

information.

Many comments concerned Dagens Nyheter, whose editorials were described

as being far from always competent. One admits that they sometimes give

evidence of wide reading, but holds that basically correct data were often

used in desceptive ways. Another fact, which was confirmed by many, was

that it was almost impossible to get informative articles about nuclear

power published in Dagens Nyheter. If this is generally true (which cannot

be investigated here), then it is of fundamental, interest to the question

of objectivity of mass media in two ways: first, it suggests a possibility

for bias which cannot be verified exclusively by examination of the paper

itself^ but only through substantially more complicated investigations;

secondly, it can hardly be explained by something else than a lack of will

from the paper itself, while most other cases of misleading information

can equally well be explained by the individual journalist's insufficient

ability.
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The conclusions of the study are four:

1. The Swedish risk studies have not, through their factual content,

added something substantial to scientific knowledge. In that flow

of information, the scientists have been the giving part and not

the taking one.

2. Nevertheless the risk studies have had a rather profound effect on

the engineering sciences. It manifests itself mainly through more

frequent contacts, both between different research areas and in re-

lation to other groups in society, through new ways of posing problems

in individual disciplines, and through the emergence of new areas of

research, often on the border between two old ones. There has been

a stir in the scientific community: people have been forced to recon-

sider their work and their positions, they have become more versatile

end more open in their ways of thinking. These effects are the results

of taking part in the process of making a risk study, and not of

studying the final product.

3. In the short run the effect of the risk studies has been an increased

productivity of the scientific community. In the medium run one will

suffer to a certain extent from the fact that fundamental research

has been neglected during a couple of years. In the long run at least

some of the many new research areas should have the potentiality
to develop into something viable and interesting.

4. There is a certain discontent with the quality of what has been pro-

duced. One feels that the competence of the scientists could have

been used in a better way, both in the case of risk studies and in

the case of dissemination of information to politicians and the

public. There is, however, an uncertainty about which forms would

be suitable to realise this hidden potential. I.a. one feels a need

for some form of secondary, or intermediary information transmitter

with good competence.
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3.5 How the risk studies have affected practical safety work

The ultimate goal of safety studies is of course to increase safety. It

is outside the scope of the project to evaluate to what extent safety has

in fact been increased as a result of the risk studies, but the question

how these studies have influenced the safety work at Swedish authorities,

utilities and reactor manufacturers has been the subject of a special study.

It was decided to make the study as a series of interviews with leading

representatives of authorities, utilities and reactor' manufacturers. It

was required of those interviewed that they should have such a position

that they were well acquainted with safety questions concering reactor

safety or radioactive waste, and that they should have been directly affec-

ted by some of the major Swedish risk studies. It was also required that

the sample should be balanced in two respects: it should contain representa-

tives of both authorities, reactor manufacturers, utilities and other

organisations related to nuclear power; and it should contain both directors

with a responsibility for policy and qualified officials with more direct

connection to production, construction or similar activities.

The sample consisted of the following persons: Bengt Ahlman, head of pro-

duction at the Barseback plant, Per-Eric Ahlstrom, chief engineer and head

of the reactor safety section of the State Power Board in Stockholm, Anders

Bjbrgerd, director at Sydkraft in Malmo (the utility which owns the Barse-

ba'ck and part of the Oskarshamn plant), Thomas Eckered, director of the

Council for Nuclear Safety in Stockholm since April 1980, before that

assistant director for the State Nuclear Inspectorate in Stockholm, Erik

Jansson, reactor inspector at the State Nuclear Inspectorate in Stockholm,

Bo Lindell, professor and director for the State Radiation Protection

Institute in Stockholm, Lars Nordstrom, professor and director-general

for the State Nuclear Inspectorate in Stockholm, Stig Rolandsson, head

of the section for reactor safety at Asea-Atom in VasterSs, Nils Rydell,

chief engineer at the Board for the Handling of Spent Nuclear Fuels in

Stockholm, Sten Salomonsson, head of production at the Oskarshamn plant,

Cnut Sundqvist, head of the technical department of Asea-Atom in VasterSs,

Gunnar Tedestll, director at OKG AB in Stockholm (the consortium which

owns the Oskarshamn plant), and Ingvar Wivstad, technical director at the
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State Power Board in Stockholm. The study was made by the present author
and is published (in Swedish) as report EP 4-82.

In order to assess the impact of the risk studies on practical safety work,

one must distinguish between the cases of reactor safety and waste. Waste

storage and deposition is an activity in the future, and it is therefore

not possible to speak about detailed technical specifications in that case*

But just because the Aka and KBS studies have the character of pioneer . •

work, they will of course set the scene for all future safety thinking

about nuclear wastes. Everybody in the sample testified that these two

studies had been of extraordinarily great importance, by which they did

not only mean to praise the quality of the work, but also to say that they

feared that very little would have been done otherwise. One admits from

the industry that one was ill prepared for the waste problem, and that

the Aka study functioned as an alarm clock. One is also of the opinion

that the demand situation has provoked good solutions and that the extensive

scientific discussion about the KBS proposals has furthered their technical

quality. There are, however, a few voices with a more reserved attitude:

KBS was a hypothetical study in the sense that its only task was to prove

that something could be done, but it was not a proposal to actually do

it. Only when such a proposal exists do we know what influence the risk

studies have had.

The other risk studies, however, are about an activity which is industrially

established since long. It is then meaningful to ask the question whether

any concrete measures have been taken, in the form of technical devices,

routines or instructions, which can be directly derived from recommendations

or results in any of the risk studies. If one by security measures means

something with this degree of concretion, then the answer is in the nega-

tive. No one. in the sample could remember any measure that had been taken

directly be.cause of any risk study. One cannot exclude that there are such

measures, but they can hardly be important ones.

This result is not surprising. It was not the task of the risk studies

to make recommendations at a very detailed level, but they could rather

be expected to have been of importance in a more indirect way. There is,

however, one concrete measure of considerable size which might be realised
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in the future as a consequence of a recommendation in the Reactor Safety
Study, namely a filtered-vented containment at the Barseback plant.

Almost everybody agrees that the Reactor Safety Study was the one Swedish

risk study which really penetrated into practical security work. Through

it, safety questions have for the first time come to be regarded as an

integrated part of nuclear engineering, and together with systems design,

training of operators, formulation of instructions, administrative rules,

and the like, it is now regarded as a continuous whole. One mentions parti-

cularly that the committee's discussion of man-machine problems has influ-

enced both utilities and the Nuclear Inspectorate, but this also applies

more or less to all its recommendations. The Reactor Safety Study was also

a strongly contributing factor in the creation of the Council for Nuclear

Safety.

The report of subcommittee A of the Energy Commission was mentioned by

one as a study which had practically no repercussions at all, although

it was probably the one which produced the greatest amount of interesting

and useful background material. This was mentioned as an example of how

inefficient committee work sometimes is, and of how the success of a

committee study is more dependent on how prepared and open the recipients

are, than on the novelty and quality of the facts which are presented.

There was also agreement that the Rasmussen report had had a great influ-

ence, both directly and through its methodological influence on the Swedish

studies. The so-called Lewis report (see also Section 2.6), which criticised

the methodology of the Rasmussen report in certain respects, should, accord-

ing to one member of the sample, have been given more attention. It was

misinterpreted in the general debate, and its critical sides where stressed

too much at the expense of the constructive ones.

The many American reports following the TMI accident were also important

on a less abstract level than e.g. the Rasmussen report.

While there is thus general agreement on the importance of the risk studies

for general safety philosophy, there is also another attitude clearly

noticeable when one discusses in less general and sweeping terms. Host

impulses to concrete safety improvements come from the feedback of opera-
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tional experience from the own or similar stations. This attitude is more

noticeable among those who work close to actual production than among those

who have a more central policy responsibility. The former category is more

eager to stress the importance of asiduous work with small improvements,

based on collected operational experience, and they sometimes feel that

committee recommendations are theoretical or somewhat out of touch with

realities. This applies to accident preventive measures—for consequence

mitigating measures one admits the importance of risk studies also in these

quarters.

In the latter category, however, one is more prepared to recognise the

importance of risk studies as a source of inspiration. This difference

in attitudes needs of course not depend on any factual disagreement, but

the most natural explanation is probably that the two categories regard

the problems on different levels of abstraction and in different time per-

spectives. One member of the sample also explicitly said that it is essen-

tial that the two approaches are brought together so that incidents are

placed in their theoretical context, whereby the completeness of the theo-

retical studies can be checked.

The most important ways in which the general attitude towards safety ques-

tions has changed through the risk studies seem to be, first, that while

the previous philosophy was almost entirely directed towards the prevention

of major accidents, one is now concentrating also on limitating and miti-

gating the consequences of a core melt if it should occur; and, secondly,

that one has realised that the combination of several failures of an every-

day character can be as important a risk as large pipe breaks or leaks.

A special case of tha latter is the awareness of the mixed blessings of

extensive testing. Previously, the unreflected view that "the more tests

the better" was prevailing, but through systematic analyses one has become

aware of the risks of introducing faults in connection with tests.

As was mentioned above, one can trace a certain tension between those who

stress the importance of feedback of operational experience and those who

advocate theoretical probabilistic safety studies. The trend, however,

seems to be that the gap is narrowing. As the risk studies get more detailed

and more site specific, they approach the level where meaningful comparisons

can be made with real incidents, and when the operational experience becomes
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In Sweden, the gap is being filled by a series of site specific risk

studies, now being performed at Oskarshamn 1 and Ringhals 1 and 2. The

method is probabilistic as in the Rasmussen report, but one goes conside-

rably deeper into details. Since the studies are site specific, it is also

possible to go rather far concerning human errors, and one expects to be

able to test the analyses against a number of real incidents. The studies

are still in progress, but one of the preliminary findings is that some

systems which, have not previously been classified as safety systems never-

theless play an important role.

It is easy to take for granted that safety work is something which always

adds new things to all the old ones, and that we therefore have an ever-

increasing set of requirements from the authorities. But in the name of

completeness and systematisation, the question was nevertheless put whether

anyone had experienced the opposite in any connection.

As expected, most answers were in the negative, but there were also seme

which pointed in another direction. They had all to do with uncertainty:

in many cases, safety requirements were defined in situations with consider-

able uncertainties, and were therefore based on unfavourable assumptions

and contained large safety margins, i.e. were "conservative". But new know- '

ledge may reduce uncertainties, and what was once a commendable cautiousness,

may later seem to be unnecessarily restrictive. E.g. computations of core

cooling have always been very conservative, but the computation programmes

are now more refined and one can compute the cooling of the core under

various conditions with more precision today than before. As a consequence

of this, there is an application with the Swedish State Nuclear Inspectorate

to operate a nuclear plant with a more even power distribution, which

implies that more rods get a higher temperature, and that the mean power

increases. Since this in turn implies a greater stress on the materials,

such an application, if approved, can be considered as a reduction of safety

requirements. However, this seems to be an exception—usually, when know-

ledge increases, one chooses to keep the higher degree of safety about

which one has become aware.

The indirect effects of the risk studies were mainly organisational. No
one has complained about lack of money for safety purposes. The State Nuc-
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lear Inspectorate and the State Radiation Protection Institute have received

new fundings in several rounds. The State Power Board has set up a permanent

reactor safety section, and two of the organisations, the Council for

Nuclear Safety and the Board for the Handling of Spent Nuclear Fuels, are

new>y founded and their existence is to a great extent the result of

previous risk studies.

The relations between the authorities and the nuclear industry on the one

hand, and other groups in society on the other, have increased in numbers

and intensity, at least up to the referendum. After that, contacts with

the mass media and the general public have declined again, while the relations

to e.g. politicians, scientists, and other parts of the industrial world

proved to be more lasting.

In many of these relations, the attitude has been one of distrust or even

confrontation. The nuclear industry claims that pure information was often

understood as propaganda. The discussion climate is described as being

more fierce now than in the mid-seventies. Not everyone uses such strong

language, but many enough to exclude pure coincidence. No one describes

the relations to politicians as all serene, but some admit that what has

begun as distrust has in some cases developped into a constructive dialogue.

The nuclear i-ndustry has co-operated with scientists in many of the committ-

ees which stand behind the risk studies. This co-operation has been descri-

bed exclusively in positive terms. But yet the industry is not particularly

anxious to engage scientists on a consulting basis. One reason is that

one feels that one has enough competence within the industry, but there

also seems to be a certain cautiousness against scientists in general.

In some cases one has experienced that scientists are on the look-out for

jobs and that they therefore probiematise unnecessarily.

One representative of the nuclear industry expressed the opinion that the

quality of professors at technical institutes and universities is sometimes

poor, particularly in more applied areas where an industrial career cojld

be a direct alternative. The reason is probably the low university salaries

in comparison to industrial standards. But he also said that in many areas

of basic research, where an industrial career is not a natural alternative,

the situation is much better. It was also his impression that the co-operation
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between industry and scientists is not as extensive and fruitful in Sweden
as in most other countries.

One of the utilities, however, had a deliberate policy of increasing the

number of consulting jobs given to university scientists, since they felt

that they had previously been too tied up with the manufacturer. Their

experiences were all good, but they admitted that they had picked their

contacts, and that the experiences during the referendum period had given

them a mixed impression of scientists in general.

Through increasing, the number of direct contacts with the general public

is not large. Sometimes the industry seems to be at a loss how to make

their information go through to the public. They complain that the public

does not take notice until their own private sphere-is threatened, as e.g.

when a new highway is being projected a couple of hundred metres from their

house, or test drillings are being made close to their village. This makes

it difficult to get the general public to take part in risk discussions

in a responsible way, without private interests being involved.

As for relations to the mass media, many members of the sample say that

they feel that they have been met with distrust from the mass media. They

feel indignant about this because they also feel that the mass media play

an important role in societal opinion formation. In the long run, one of

them said, it may well be that the important thing in risk management is

to avoid attention in the media, and then the total resources of society

will be allocated very inefficiently.

Although many seem to ascribe to the media a deliberate lack of will to

objectivity, others stress the lack of experienced and well trained journa-

lists in the technical area. These answers are also the most articulate

ones. One member of the sample expresses it by saying that journalists

are ignorant, but not hopeless. It means that they work to the best of

their ability, but that they require extensive help and explanations from

scientists to be able to do their job. The phrase "hopeless" was used to

contrast journalists to certain environmentalist groups, which were "hope-

less" in the sense that they did not respect facts at all.

When asked to evaluate the usefulness of the major risk studies as a basis

for political decision-making, the members of the sample offered both
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negative and positive viewpoints. It is a good thing that committee work

forces the political representatives in a committee to penetrate technical

problems from a factual aspect. The requirement that a committee shall

take a standpoint and give recommendations also make politicians work

concretely. This means that it is the process of working within the committee

that is important, and not what the committee ultimately produces.

Such reflections pertain to committee work in general. The negative view-

points, however, were more specific to the risk studies. They often over-

lapped, and were badly co-ordinated. New committees were appointed too

often, and there was no time to let the findings ripe into a carefully

prepared action programme. The great hurry, under which uiost of the commit-

tees worked, was also a contributing factor to their low cost-effectiveness.

Finally, several persons regretted that there is no tradition (nor market)

in Sweden for qualified journalism of the type which is examplifitd by

e.g. the Economist. Qualified journalists with recognised integrity would

play an important role as secondary information sources.

At the end of each interview the person was asked whether there was some-

thing which he felt was important, but which had not been included in the

interview so far. Among these extra comments there were two, which resembled

each other, and which were presented with a certain pregnancy which implied

that they had ripened for some time.

The first one comes from a representative of an authority. He says that

many good ideas arise under informal circumstances, during personal discus-

sions or on other occasions when discussion is relaxed and unpretensious,

particularly if it happens in an otherwise stimulating intellectual environ-

ment. He mentions that it has happened that two representatives of his

authority .have gone to a congress abroad together, and that the most fruit-

ful result of that conference has been the ideas which these two have hit

on during their lunch talk, rather than what came out of the formal pro-

ceedings.

It is therefore important for an authority not to close itself, but to
deliberately pursue some idea hunting and to further a discussion climate
which is favourable for new ideas.
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The other viewpoint comes from a utility representative. Me wants to stress

the importance of a certain dynamics in safety work, so that one does not

get stuck in old routines and always looks for the same kind of faults,

since one then becomes more and more blind to other things. Instead, one

should deliberately look for new faults and from new viewpoints. He took

his departure in a concrete case: pumps, valves and similar active units

are well taken care of and subject to strict tests, but passive equipment,

like e.g. pipes, is easily neglected. In his station, one once discovered

cracks due to thermal fatigue in the pipes, something for which there were

no regular tests. But his viewpoint can easily be generalised: nor in risk

studies in general shall one continue in the old rut, but make an attempt

to find alternative views and points of.attack.

The study is summarised in four points:

1. The risk studies have had an extensive and deep influence on safety

work at Swedish nuclear power stations. Their methods penetrate safety

thinking. Concretely, they have caused organisational changes with

both autorities and the industry, and they have also to a large extent

affected the design of the plants which have been planned and built

during the latter part of the seventies, and also certain more exten-

sive changes in plants which were already in operation.. But for the

great" number of smaller technical safety improvements in plants in

operation, the feedback of operational experience is the more impor-

tant source of inspiration.

2. The contacts between nuclear authorities and the nuclear industry

on the one hand, and other groups in society on the other, have in-

cre markedly during the time period which is studied. But these

contacts often have the impress of distrust, and it is obvious that

there is a defensive attitude and a feeling of isolation in many

places.

3. No persisting difference between representatives of authorities and

the industry has been noticed. But there are certain signs that per-

sons who work more concretely with safety questions have somewhat

different attitudes and/or experiences, mainly concerning the relative

importance of theoretical safety studies and feedback of operational
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experience, than persons in more general positions. This is a distinc-

tion which can be made within both authorities and the industry.

But the size of the difference should not be exaggerated.

4. As could perhaps be expected from persons in an expert role, they

consider the solution to the problem of public distrust to consist

in improved education of politicians, the public and the media. Commit-

tee work (in distinction to published reports) is a good thing from

this viewpoint, since it forces politicians to penetrate factual

problems, but one also calls for other forms of contact, in particular

with the public and the mass media.

3.6 How three newspapers reported about the risk studies

Much of the information contained in the risk reports is channeled to its

final recipients through the mass media. In order to get a hint about what

happens to the information during this process, a small study was initiated,

in which the main news articles abot.t the risk studies in three daily news-

papers were scrutinised, and the content was compared to the actual content

of the report. The three newspapers were Dagens Nyheter, Sydsvenska Dag-

bladet Snallposten and Hal lands Nyheter, i.e. the same three which were

studied more in detail by Stephan Schmidt (see Section 3.1). The results

are reported in "Objectivity and correctness in the news coverage of energy

risk studies in three newspapers" by the present author and are published

(in Swedish) as report EP 3-82.

1. Factual errors were not infrequent. In most cases, however, it was

obvious that they were simple misunderstandings or that they resulted

from an imprecise use of language. In some cases the inaccuracy can

be traced back to the Swedish news agency Tidninfiarnas TelegrambyrS,

TT. Errors in headlines with respect to the text are about equally

frequent as errors in the text in relation to the risk reports. Most

errors were not tendentious.

2. The only obvious case of biassed news reporting was in Dagens Ny-
heter's coverage of the Close Siting Study. The paper claims that
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the Close Siting Study has found that nuclear power involves no

risk—in two different articles they say "nuclear power'is judged

to be so safe that an accident with severe consequences cannot

happen", which is not the view of the Close Siting Study. One headline

also has the same message. In one article the paper tries to cast

suspicions upon the Close Siting Committee by raferring facts about

insurance premiums, which seem to indicate that insurance companies

regard nuclear power as considerably riskier than other industrial

enterprises. This comparison is misleading, since insurance premiums

reflect not only the estimated probability of an accident, but also

the cost of putting it back into operation, in the nuclear case i.a.

decontamination costs.

3. But the most important impression was the uniformity of the three

papers. In many cases they relied on the material distributed by

TT, which in turn for the most part used the summaries prepared by

the committees themselves in a somewhat edited form. But also when

the papers used their own correspondents, their reports were remark-

ably similar, mainly because they used the same strategy as TT. No

reader could have obtained any essentially different information

by reading yet another newspaper.
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4. AN ATTEMPT AT A SYNTHESIS

4.0 An information diagram

All the substudies contain many detailed findings. They reflect a complex

situation, and although some general conclusions come out clearly, there

is an obvious need for a unifying idea, which brings order into this multi-

tude of facts. I believe that one such idea is the concept of information

flow in society. Most of the results can be understood as pertaining to

the description or evaluation of flows of information from one type of

actor to another.

To this end I have constructed Diagram 3. I have identified seven idealised

actors: the Company, the Authority, the Political Specialist, the General

Politician, the Scientist, the Journalist, and the Public. By the Political

Specialist I mean a person in a party who has been assigned a special

responsibility for a certa-in area or problem, and who serves as the main

source of information abou; that area to his fellow party members. For

the energy question, such persons can be identified in all the major parties

in Sweden, even if the degree of formal responsibility varies and there

may exist several such persons in a party. By the General Politician I

mean, in this context, someone who is a politician on the national level

(usually a member or the parliament), but does not belong to the category

of Political Specialists. I presuppose that the Journalist works in a daily

morning newspaper or in TV. It should be emphasised that the diagram is

only intended to apply to the case about information about nuclear power.

I have tried to indicate two kinds of communicative connections. A conti-

nuous line represents what I would like to call an information process.

By this I mean something which is continuous, formalised to a certain extent

(and therefore of certain durability), and which admits immediate feedback.

A typical example would be a committe which meets regularly. The broken

lines symbolise regular flows of information. Such flows are usually materi-

alised in some way and may consist in e.g. regular production of written

material. Such flows have indirect and slow feedback mechanisms, and are
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usually receiver initiated. Since all the processes in the diagram also
have supporting flows there is no need to draw double lines, but the conti-
nuous line is defined to include both categories.

It is intended that the vertical position of the actors should indicate

their average level of technical competence. On the two upper levels, one

uses freely technical jargon internally, and one is professionally engaged

in nuclear power.

The numbers in the diagram refer to the sections of this chapter where

the corresponding agents or flows are discussed.

4.1 The Scientist

The role of the scientist is to be at the front line of basic knowledge.

We know that scientists regard themselves as the giving part in committee

work and similar circumstances. Consequently, all the arrows are directed

away from the Scientist. HJ usually disseminates his results in written

form, i.e. he is the source of information fl.ows, illustrated by broken

lines in the diagram. The only process, i.e. continuous line, in which

he takes part is with the Political Specialist in a committee or working

group. For some scientists, a similar relation may hold with respect to

the Company, but they are not numerous. The Scientist feels that his views

get through and that his competence is reasonably utilised in relation

to the Political Specialist, but he is often frustrated about the small

penetrative power of his results with respect to the Company, the Authority

and, above all, the Journalist.

4.2 The Scientist and the Authority

The task of the nuclear Authority is to regulate a certain kind of activity.

Because the Authority has such a close contact with this activity, it deve-

lops within itself the best knowledge about this activity in the present

and the near past. But, ideally, the Authority shall also foresee possible
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developments, and to this end they need a more abstract understanding,

which is of a scientific character, at least in such complex cases as

nuclear power. Therefore the flow from the Scientist to the Authority is

an important one, albeit not in the short run. We have seen that the Scien-

tist complains about the scientific competence of authorities, and we have

also seen how one representative of an authority has emphasised the need

for an authority to keep an open mind and to encourage new ideas. The

situation right now (beginning of 1982) is a bit extraordinary, because

the two main authorities in the nuclear field have extremely strong scien-

tific competence among their top officials, but contacts have to be made

also at lower levels, and there is little reason to suppose that the situa-

tion is self-sustaining. One of the authorities has a research board, but

its function is rather that of a review panel for applications about

research money.

4.3 The Company and the Authority

The a~e several continuous lines between the Company and the Authority,

indicating that the co-operation is very close. It is often pointed out

that the Swedish model differs from e.g. the American one in that authori-

ties and utilities co-operate in their safety work instead of putting on

antagonistic roles. The Swedish model has been criticised because it is

said to lead to some sort of interlacing of authorities and companies into

a nuclear industrial complex, which tends to isolate itself and which is

difficult to control through ordinary political channels. It is not possible

to discuss the truth of that view now, but it can be pointed out that there

are some structural features of the diagram which promote the emergence

of such secluded communities: continuous lines unite stronger than broken

ones, and both the Company and the Authority receive information through

communicative processes only from each other. So even if the fear for seclu-

sion is unfounded at present, there are some structural driving forces

which should be observed. In fact, the only external source from which

the Company and the Authority receive information is the Scientist, and

the channels to him are therefore the ones which should be strengthened

if one wants to counterbalance these forces.
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4.4 The Scientist and the Political Specialist

It is entirely clear that all parties concerned consider the process of

taking part in the committee work behind a risk study as much more important

than the written report. The Scientist was quite happy with such work

because it forced the politician to face the technical problems, and poli-

ticians preferred to learn about risk studies through personal communication

with those involved. But risk studies do not last forever; certainly not

in the individual cases, and perhaps not as a phenomenon either. If this

highly valuated form of communicative process is to continue, some new *

form must be found. It is not likely, however, that seminars, information

meetings or the like will do, because they lack the imperative dimension.

It is interesting to note that politicians would like to impose the task

on the Scientist to inform about potentially hazardous effects of research,

while the Scientist opposes that idea because he fears that some colleagues

may misuse the opportunity. Instead he recommends politicians to get a

better training in scientific matters themselves.

What has been said about ti.e relation between the Political Specialist
and the Scientist also applies to some extent.to his relations to the
Company and the Authority.

4.5 The General Politician

While the Political Specialist is perhaps the most well-informed of all

the actors in the diagram, not because of the depth of the information,

but because of the great number of different sources from which it emanates.

The General Politician finds himself in a much more isolated position.

His only institutionalised source of information is his party specialist.

Apart from that, he is thrown upon his own initiative. He does receive

information from the Journalist and the Public, but not really information

about the technical problem, but about people's attitudes to the problem.

With an information structure like the one in the diagram, the Political
Specialist should not be a bad source of information for the General Poli-
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tician, but what is precarious is the fact that he is the only source.

If the party specialist misunderstands something, or receives a biassed

impression, or becomes manipulated, then it will affect all his fellow

party members.

4.6 The Journalist

The Journalist is in a difficult position. He is the receiver of several

flows of information, but not the member of any communicative process (with

respect to technical information). Much thus depends on his own initiative

and ability to utilise the material produced by the Scientist, the Company

or the Authority. In addition, he has a wide gap to bridge—his sources

are on the top levels of the diagram and his own position is only one step

above the Public (although there are exceptional cases). In Section 3.6

we saw that this leads to a high dependency on summarising work done by

others, usually news agencies or the secretariats of the risk study commit-

tees. The news reporting becomes highly uniform and sometimes bears the

stamp of being ultimately produced by an engineer and not by a journalist.

In principle, the Journalist would be much freer in other capacities than

as a pure news reporter, but we have seen, in Sections 3.1 and 3.2, how

completely the risk reports set the scene for the nuclear debate, so that

there were in fact very small possibilities for the Journalist to do other

things than exp.aining complicated technical matters.

The image of a newspaper or a TV programme is of course determined by the

editor to a greater degree than by the individual journalist. We have seen

that different media have in fact adopted different policies. Most news-

papers openly supported one of the three lines in the referendum, although

this road was not open to the TV programme Rapport, and we saw in Section

3.2 how different selection principles were at work: the number of risk

studies discussed varied considerably, with Rapport and Oagens Nyheter

as the two extreirss, and e.g. Tables 3-8 show that the risk reports were

often used in argumentative contexts, and that they were sometimes used

in a highly selective way.
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4.7 Dagen Nyheter—a special case?

Dagens Nyheter is interesting for two reasons: it is Sweden's largest

morning newspaper and is considered to be the most influential one, and

it was unusually active in the nuclear debate, not only in its reporting

capacity, but also as a driving force in the general political discussion.

Among the scientists and the representatives of authorities and the nuclear

industry, there were many who had very strong feelings about the way in

which Dagens Nyheter acted. They admit that many articles in Dagens Nyheter

showed proof of wide reading, but that the paper was consistently misinter-

preting the implications of the technical information. The criticism was

directed mainly towards the paper's editorial policy and not towards its

news reporting—on the contrary, the difficult position of the news reporter

was often emphasised, both with respect to Dagens Nyheter and the press

in general.

Although light cannot be shed on all aspects of the question of objectivity

and impartiality in this connection, some parts of our material are never-

theless relevant. First, the results of Section 3.6 and those presented

in Table 6 show that there are no grounds for complaints about the objec-

tivity of the pure news reporting in general. The one exception is Dagens

Nyheter's treatment of the Close Siting Study. As for the more general

material, selection principles seem to be more important than the content

of individual articles. The information in Table 2 is interesting, and

it contains arguments both pro and con the objectivity of Dagens Nyheter.

Much more factual material was presented in Dagens Nyheter than in any

other medium. One way to interpret this is that the editors picked little-

known reports, not because of their general importance, reliability or

scientific .accuracy, but because they were known to be anti-nuclear. Many

of the reports in the categories "other university reports" and "other

foreign rep.orts" have a character which supports this suspicion. On the

other hand, Dagens Nyheter abstained from making excessive use of the

frightening potential of the accident scenario in "More Efficient Emergency

Planning", thereby distinguishing itself from e.g. Rapport. The compara-

tively broad coverage of the official risk reports, whose results were

largely considered to be favourable for nuclear power, is also a positive

factor.
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Finally, the observation in Section 3.4 about the refusal of Dagens Nyheter

to publish articles by scientists with nuclear connections should be given

attention for the reasons given there, even if the general truth of this

policy cannot be established here.

The most important aspect of the objectivity of Dagens Nyheter of those

which cannot be illuminated by any studies in this project is of course

the way in which scientific facts were used in the argumentation in the

editorials. If one should want a more complete picture of this question,

one should initiate a competent analysis of the argumentation in the edi-

torials of Dagens Nyheter during e.g. the five weeks immediately preceeding

the referendum.

4.8 The Public

Unless the Public takes an initiative of his own, he is usually limited

to information received from the mass media and occasionally from some

authorities. Since we have seen thot the information about technical risks

in the media is often stereotype and often afflicted with misunderstandings,

one cannot expect the Public to have a particularly clear or accurate

picture of technical risks, unless he takes some active steps to obtain

and study more qualified information. In this way the Public becomes strati-

fied: a few persons with power of intiative, education and library resources

aquire a degree of knowledge which is rather impressive for a layman, and

the others get bits and pieces which are seldom put into a context and

are sometimes expressed in a language which is difficult to comprehend.

4.9 The Authority and the Public

One of the most striking features of all the risk studies is that they

always deal with the Public in a collective way. The distribution of risk

over sexes, geographical areas, age groups, occupations, personal habits

and other factors is almost completely neglected. In this" connection it

is useful to remember the complaints of some representatives of the nuclear
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industry that the Public never showed any interest in risk questions until

their own private spheres were threatened. In comparison to other interes-

ting political problems, such as e.g. taxation, it is surprising that so

little attention is paid to how the individual is affected.

In the spring of 1981, a small symposium was organised in Lund with parti-

cipation of professors Torsten Hagerstrand and Olof Warneryd, Dr. Reinhold

Castensson and Mr. Jens Mblier from the Department of Social and Economic

Geography, and of professor Gustaf Dstberg, Department of Solid Mechanics,

all from Lund University. The subject was to discuss'the feasibility of

evacuation plans for the Barseback area, but the general implications of

the discussion were much wider. It was the conclusion that not only road

capacity, number of vehicles available, the time it takes notify the inhabi-

tants, and the like, are of importance, but also the normal moving patterns

of individual families. A rough view of social geographical data show e.g.

that rrost families are scattered at at least three different geographical

locations during normal working hours. Even if only a small percentage

of the families try to reunite before they proceed to the assembly point,

the resulting increase in traffic flow will be considerable. Since telephone

lines will be overloaded, a great number of persons will miss each other

and contribute further to traffic congestion. It is not sufficient to count

heads and vehicles in a collective way, but the-decisions of individuals

and their wi-llingness to obey instructions need to be taken into considera-

tion. We know very little about such things, and much obviously depends

on the details of the evacuation plan.

The general conclusion which I want to draw from this is that, if it is
a goal to increase the public's konwledge and understanding of risk and
to make decisions on a general risk policy in democratic forms, then one
needs to supplement the present type of risk studies with studies showing
the interconnections between the abstract calculations and individual cases.

4.10 The need for an intermediate level of information dissemination

An idea which crops up repeatedly in the material is the need for some
sort of "qualified journalism" in scientific and technical matters. Scien-
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DIAGRAM 4.

communication process: continuous, formalised,
personal contacts, immediate feedback

communication flow: regular, impersonal, indirect
and slow feedback, receiver initiated
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tists complain about the ignorance of journalists, and mean that their
own capacity is not utilised, and representatives of authorities and utilities
regret that we do not have "qualified journalists with recognised inte-
grity". The high regard which is shown the series "Source" from practically
everybody also supports this idea.

It is not the task of this project to make recommendations, and there are

presumable also a number of arguments against the creation of some sort

of new organisation, but JjF something is to be proposed, there are some

conclusions to be drawn from the present material. In Diagram 4, I have

introduced a new actor with the following structural properties: it is

situated on a fairly high competence level between the Scientist and the

Journalist. It works predominantly through communicative processes. Infor-

mation is received through close contacts with the Scientist and disseminated,

also in somewhat formalised and continuous forms, mainly to the Journalist,

the General Politician and the Authority. It is not intended to replace

the Scientist as a contact for the Political Specialist, because there

might be a risk of making the information too uniform. (But the Political

Specialist should of course- receive any sort of written material from the

new source.) Such an organisation would also counteract the tendency to

isolation which could be traced for the Authority and the General Politician.

The series "Source" already plays a role, similar to the new actor in dia-

gram 4, but, apart from its uncertain future, its written form makes all

contacts into flows rather than processes. It is important to notice that

these functions cannot be satisfied by e.g. just another journal or gene-

rally increased support to popular science, since they require an organisation

with some permanence of staff.
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5. CONCLUSION

This report is to a considerable extent a summary'of the reports of the

various subprojects mentioned in Chapter 3. When the findings of the Swedish

part of the project are now summed up in a brief format, it is necessary

to bear in mind that this concluding chapter is intended to serve as a

hint and reminder only and that the information has been sifted twice.

When presented to the public, the risk studies received a fair amount of

press coverage, but the presentation of the content was strikingly uniform

and relied, directly or indirectly, very heavily on the summaries prepared

by the committees themselves. Much attention was also given to the studies'

potential impact on political decision-making.

The risk studies had the effect of tuning in the whole nuclear question

to the problem of risks in general and reactor safety In particular. The

economics of nuclear energy received some attention, but environmental

questions in connection with energy production were almost neglected. Within

the safety category, anti-nuclear papers tended, to avoid reactor safety

and pro-nucl-ear ones shunned emergency planning.

Also when the period preceding the referendum in Sweden in March 1980 was

singled out for study, it was remarkable how safety questions dominated

the debate. Here, too, the environment received negligable attention.

Clear differences could be found between different newspapers. Dagens Ny-

heter, a major morning paper, devoted considerably more space to nuclear

energy than did any other newspaper, and it referred to many otherwise

little noticed reports, most of which had a clear anti-nuclear tendency.

It also avoided excessive use of otherwise popular or spectacular reports,

thereby differing from Aftonbladet, an evening newspaper, and Rapport, a

TV news programme.

The risk reports were predominantly used in agrumentative contexts, in
most cases as support for one's own view, but also as objects of criticism.
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Some risk reports became very closely attached to one side and were used
only as support by that side and only criticised by the other side, while
others were both criticised and used as support by both sides.

Interviewed parlamentarians considered personal contacts with informed

persons to be their best source of information about the risks of nuclear

power, rather than official risk studies. Scientists and representatives

of utilities, the nuclear industry and nuclear-related authorities who

had been involved in the many Swedish risk studies also felt dubious about

the value of the risk studies as documents, but emphasised their value

as processes in which the different parties were forced to penetrate each

other's standpoints.

All the categories interviewed expressed dissatisfaction with the media.

which they think failed in their role of supplying factual information.

Scientists felt that their competence could have been used more efficiently,

both in the risk studies as such and in the dissemination of information

to politicians and the public.

Although the risk studies were not considered to have added anything to

scientific knowledge, they have had a profound effect on the engineering

sciences, manifested mainly through more freque-n't contacts between different

research areas, new ways of posing problems in the individual disciplines,

and the emergence of new research areas.

The risk studies have had an extensive influence on practical safety work

and their methods penetrate safety thinking about nuclear power in Sweden.

They have also caused organisational changes and have generally strengthened

the internal position of safety and quality control activities.

The picture which emerges is thus one of success in relation to the effects

on the nuclear establishment, including nuclear-related authorities and

certain engineering sciences, whereas they must be considered largely fail-

ures as attempts at settling disputes and informing the public. The failure

in the latter respect is to a large extent ascribed to the lack of an inter-

mediate level of information dissemination. The last part of this report

is an attempt at modelling the flow of information about nuclear risks

in the Swedish society.


