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Foreword

This book is primarily concerned with the perception of
technological risk and, in particular, with attitudes to-
ward nuclear energy. In the case of this controversial
topic there is the danger of science being forced into a mere-
ly palliative role of post-factum justification and ra-
tionalization of positions already taken. Therefore, I
should like to assure the reader from the outset that the
author of this book has exhibited a well-balanced and
aloof attitude, and has succeeded well in avoiding this
trap and communicating a great variety of differentiated
information.

The following problem areas are involved:

(1) risk perception and intuitive risk assessment;

(2) development and structure of attitudes toward
nuclear energy;

(3) psychic and social influencing factors which
are the causes of these attitudes.

The author initially discusses perception and acceptance
for different risk sources on a quite general basis.

Risk acceptance is defined as a cognitive process of
weighing between subjectively weighted benefits and de-
trimental consequences. Previous studies on risk accept-
ance are critically discussed and found to be excessively
limited. The author's own approach leads to a phased mod-
el consisting of the following steps: Collection of rel-
evant cognitions on risks, attribution of subjective pro-
babilities to these cognitions, weighting of these proba-
bilities and comparison of these weighted cognitions.
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results = reveals mastery of the methodological instru-
ments of the social sciences. : Some of the results con-
firm previous studies, while others go far beyond the
present state of the art and reveal a great variety of
interesting data. For instance, one important informa-
tion item is that nuclear energy opinions are highly af-
fected by emotions but are still ambivalent to the large
majority. This result also appears to reflect interna-
tional aspects since comparable data from the United
States and Japan also demonstate this ambivalence and
rigidity of the opinion body. 1In contrast to the pic-
ture broadcast by the media it is also characteristic
that most of the nuclear enerqgy opponents feel isolated
and that - in a resigned attitude? - they do not believe
in the necessity of nuclear energy but are nevertheless
convinced that it will come about in the Federal Republic
of Germany, regardless of whether the citizens want it or
not. Insofar it appears that these results represent an
important correction to the widespread opinion that the

opposition to nuclear energy is straight-lined and un-
compromising.

The author has presented an empirical study which ranks
at the very forefront of the presently topical scientific
discussion and is probably the best-founded study of

this subject at present. On the other hand, the author in
his mastery of the sophisticated methods of empirical
social research and, at the same time, of socio-psycho-
logical and sociological phenomena, proves to be a good
advocate of interdisciplinary, problem-oriented research.

Cologne, January 1981

Prof. Dr. G. Wiswede
Cologne University
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- Although most of those interviewed can reflect relatively
well the expected values of losses (fatalities, injured
persons, damage to property per year), these estimations
are takenas evaluation criteria for the risk-benefit
estimation to a minor extent only. The evaluation of
risks is governed essentially by the following factors:

- perceived consequences of a risk source for oneself
or close associates,

- perceived consequences relative generally to health,
safety and future scope of freedom,

- personal possibilits of influencing the risk,
- the possibility of far-reaching and fatal losses,
- the personal readiness to take risks.

The first two aspects were defined as cognitive, the
following two aspects as qualitative risk characteristics,
and the fifth as dispositive risk propensity. With the
aid of these five variables, between 44 and 72% of the
variance of the risk-benefit estimation could be explained,
depending on the risk source.

- Demographic and social characteristics play a subordinate
role in the evaluation of risks. Only the sex of those
interviewed has an influence on perception, however not
directly, but via the devious path of "special sensitivity
to risk consequences relative to health and genetics" and
"personal risk propensity". Cognate attitude patterns
and general value orientation are of significance only if
the associations with the risk source are concerned
primarily with risk consequences for the economic,society
and future life style. This is the case, for instance,
in connection with nuclear energy and plant=-protective
agents, but not in connection with coal energy, computers
(despite the problems of data protection) or X-ray
equipment.
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Social Psychology Concepts

A fluid transition zone exists between psychology and
social psychology so that the classification of the
different studies was not self-evident but had to be
accomplished on the basis of self-assessment (in the

case of R8glin, for instance) or on the basis of scien-
tific conventions. Moreover, they are in close proximity
to the descriptive decision-making models.

That most risk acceptance studies have originated in the
field of social psychology may also be due to the fact
that the individual component of risk perception and the
society-oriented component of the social protest move-
ment require a dual approach. With respect to the nuclear
conflict, social psychology research has concentrated on
two explanatory concepts:

- Acceptance models (symbolic reduction),

= Attitude -formation models.

One very simple, more intuitive model was developed by H.
Ch. R8glin (R8glin, '77, 338, p.58 ff.). R8glin's basis
is that the nuclear energy conflict is primarily due to
a projection of the anxiety-envy syndrome typical

of our society to nuclear energy facilities (R8glin, '77,
337, p.21). This syndrome induces individuals to accept
only those things which exhibit both problem solution
potential (projection) and potential identification with
the object (identification). 1In the case of nuclear
energy, there is a large deficit of identification pos-
sibilities, i.e. of emotional warnth, so that it is per-

ceived as an alien element and, at best, a necessary
evil (cf. Figure 1).




































The object-independent evaluation matrices used to weight
statements on a risk source are measured independently

via an evaluation scale (items such as "Affluence is good"
are evaluated on the basis of a good - poor continuum),

and subsequently the cognitive content inherent in this
evaluation is referred to the risk object and measured

by means of a belief scale (nuclear energy creates affluence).
The probability of correctness stated by each individual

is measured separately for each statement. Once the
evaluations and beliefs have been determined, the pro-

duct of both components will yield the weighted cognitions on
a certain risk object (Otway, Fishbein, '76, 302, pp.2 =- 8).
Factor analysis can be used to reduce these cognitions to
a few effective parameters (salient beliefs) which deter-
mine the attitude: when this measurement technique was
applied to attitudes toward nuclear energy, four different
risk factors developed: environmental risks, psycho-

logical risks, socio-political risks and economic-
technical benefits. As in any factor analysis,

this labelling system is, of course, arbitrary. The
selection of generic terms is not very convincing,
especially in this field, because general risk statements
are classified under psychological aspects while the con-
crete dangers derived from them are classified under socio-
political or environmental agpects (cf. also the criticism
of von der Ohe, '79, 288, p.12). Opponents and advocates

of nuclear energy differ especially in that the advocates
primarily emphasize the economic-technical benefits

while the opponents place maximum emphasis on psycho-

logical and socio-political risks (cf. Figure 4) (Thomas
et al.; '79, 421, p.8 ff.).

In spite of some methodological reservations on Fishbein's
model for attitude measurement, these studies have been
used as prototypes for our own empirical investigations.
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Re 6. The participation concepts remain to be discussed.
In this field it would be presumptious to present a
summary review of the entire literature. With respect
to the nuclear energy conflict, participation research
centres on two major questions:

- How can the democratic, institutionalized and represen-
tative political structures be reconciled with the new
demands and campaigns for more political paxrticipation,
and what types of conflict resolution models can be
identified? (Z2illeBen, '78, 472; Nelkin, '78, 275;
Guggenberger, '78, 146, p. 172 f£f.).

- How can the various interests of society which are neglected
by the social and political exchange system be so pre-
dicted and organized that approximation to a normative-
democratic structure can be achieved? (Paschen, '78,

307, p.34 ff.; Battelle II, '77, 25, p.B29 ff.; Wisten~-
hagen, '76, 462, p.13 £f£f.)

Both questions reveal the basic attitude in the evalua-
tion of the nuclear conflict: the risks of nuclear energy
cause disadvantages - in reality or in the perception of
the affected individuals - to certain groups which defend
themselves and, in the process, incorporate potentially
affected individuals and other disadvantaged groups
(Turner, '69, 492, p.826). The political system is
forced to react since it has to operate on a broader
base due to party coalitions. Up to this point the analyses
of most authors are identical. Subsequently, however,
opinions differ: conservative theoreticians fear that
adoption of the participation demands would result in

the adoption of particularist interests and an institu-
tionalization of parochial politics (von Unruh, '74, 435,
P-74) ;systems analysis theoreticians either doubt the
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estimate, but that this does not apply to the desired
consequences.

1f we use the separate estimates of benefits and detri-
ments as a basis for analysis, we encounter a reciprocal
relationship: the greater the benefit estimate, the
lower will be the estimate of the detrimental effects.
Both quantities correlate at an intensity of -0.96.

This result is contrary to the values obtained in the
Fischhoff study ('78, 114, p. 132 ££.) and an IAEA study
by Otway ('77, 297, p. 15) where benefit and detriment
were given different weights for overall judgement.

However, different methodologies were used for these
two studies.

In spite of this discrepancy, a glance at Figure 15
reveals that, considering the point aggregation, the
American values reported by Fischhoff have a structure
which is highly similar to that of the German values.

On the whole there is merely a parallel shift toward

the left-hand bottom corner. This may be due to the
linear transposition of the American data into the
existing coordinate system or to the use of a different
measuring technique. For Fischhoff et al divided their
test subjects into two groups, one of which evaluated

only the benefits and the other only the risks, -

Yet there is great agreement: both the relative spac;

ing of the points and their distance from the respective

regression line are.almost identical. This observation

once again supports the thesis of a relatively universal

estimation of -risk and benefit levels of known risk
sources.
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less acceptable until a deliberately negative relation-
ship to risk on the whole exists; technological or
industrial risks, on the other hand, must already prove
their justification when no positive attitude toward
risk-taking exists. However, this inverted relation
does not apply to heroin which is given such a high
negative evaluation by all the interview subjects that
significant correlations cannot exist at all.

However, the limits of interpretation capabilities must
be pointed out once again: high correlation on the
risk propensity scale merely means that interview sub-
jects who gave very high or very low evaluations to

11 risk sources also did this consistently in the case
of the twelfth source. Whether this trend toward con-
sistency actually reflects the dispositive characteris-
tic of risk propensity, the degree to which this is
merely verbal, but not actual behaviour, whether some
persons do not have different matrices and evaluation
patterns for numerical values, cannot be clarified by
the present study.

Effect of Demographic and Social Characteristics

Some demographic and social characteristics were also
investigated as part of the risk perception study.
Again, a few simple correlation analyses to determine
the correlations with risk evaluation and risk-benefit
~estimation can reveal the effect of this variable.

The coefficients have been compiled in Table 13.

First, it is clearly seen that political party preference
does not play any role, with the exception of nuclear
energy risk estimation. That nuclear energy would be
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The comprehensive preparation for the present study
in 1978 by accident yielded an interesting result.

in the factor analysis of the evaluation scale, 1i.e.
the Eishbein weighting factors (64 items) for the
belief scale, three factors were revealed as signifi-
cant dimensions which could be labelled as follows:

- direct, subject-related advantages and disadvantages
(more benefits, greater income etc.);

- indirect, subject- and group-related advantages and
disadvantages (health, education etc.);

- soclety-related and socio-political advantages and
disadvantages (more democratic rights, economic
advantages etc.).

The subsequent correlation of these factors with class
membership revealed a clear-cut relationship which has
been plotted in Figure 22. This shows that the lower
class attributes major weight to direct advantages, the
lower middle class to indirect advantages and the upper
middle class to the society aspects, while the upper
class assigns the same weight to all three factors.

This result,which reveals class-specific welghting
Patterns for argumentation levels,was already presented
as'a thesis at the Miami Energy Forum in 1978 (Engelmann,
Renn, '80, 96, p. 364).

In the survey itself, using 100 interview subjects each
and a stricter belief scale, more differentiated class-
S8pecific differences in weighting behaviour were re-
Vealed. Similar to the factorial analysis of the aggre-
9ate belief scale, the analysis of the Fishbein weights
(evaluation scale) revealed five factors:



- 194 -

- direct and indirect effects on health, life,
happiness and security;

- economy- and society-related values such as quality
of life, supply, social justice, environmental

pollution;

- projective and political advantages and disadvantages
such as modernization, advantages or disadvantages
to future generations, progress of society, democrat-
ic rights;

- socio~-political values such as freedom, participation
by citizens, education, social justice;

= direct personal advantages and disadvantages such as
pleasure, financial advantages, convenience, happi-
ness.

Figure 23 shows the relative significance of these five
factors for each class category. Similar to the pre-
liminary studies, the significance of subject-related
aspects declines with class level, but without leading
to any differentiation between direct or indirect con-
sequences. At the same time, the importance of society-
and economy-related values rises with the class index
on the average. Projective advantages and disadvantages
are given a higher evaluation from the lower middle
class up, but the differences are relatively small here.
Also, political aspects such as freedom and participation
by the citizens are evaluated as important only from
this class level, and the proportion of this factor
rises continuously until the upper class is reached.
The lower class and - to a slightly lesser degree -~ the
upper class attribute more weight to direct, personal

advantages such as pleasure and convenience than the tW°
middle classes.
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A nuclear weapons stop was demanded world-

wide, and nuclear fall-out was considered a
threat to one's own health, especially in the
United States. The Atoms for Peace movement,
initiated by President Eisenhower, created a
counter-movement to the military threat and
hopes for a reversal of man's destructive
intellectual potential into a harnessing of
natural resources for humane purposes. This
metaphysical embellishment of nuclear energy,
promoted for political reasons, prepared the
first step toward a symbolic role of nuclear
energy as a paragon of technology and innovation
(Douvan and Withey, '54, 82, p. 2; Rosi, '65,
345, p. 290 ff.; Levine, Modell, '65, 221, p. 275;
Hifele, '75, 154, p. 44 f£.; Renn, '77, 331,

p. 11££.)

When the test stop agreement was signed between
the United States and the USSR, the spearhead

of protest against nuclear weapons was broken;
nuclear weapons took second place after the
problems of substitute wars (such as Vietnam).
The theory of the arms balance also gained ground
among the population and, in addition, the re-
nunciation of nuclear bomb tests in the atmos-
phere reduced the general anxiety threshold.

The ‘question of peaceful uses still had little
relevance. While there were still protests
against the construction of research reactors

in the fifties, where the typical characteris-
tics of traditional technological adaptation
problems existed, the first commercial nuclear
power stations could be commissioned in the

late sixties without any appreciable protest or
resistance (Bieber, '77, 33, p. 82 ff.; Schuster,
'71, 403, p. 113 ££f.; Erskine, 102, p. 162 ff.;
Renn, '77, 331, p. 9 ff.)
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Phase IV: In the late sixties and early seventies, the
criticism of peaceful nuclear energy uses
which had been aroused in the United States
was seized upon in the Federal Republic of
Germany. The problemswere first discussed
among scientists and only then presented to
the public by professional critics. At the
same time, local resistance to the construction
of nuclear facilities developed.

None of this would have had the result that
nuclear energy grew into a major political
problem if the symbolic nature of nuclear en-
ergy which had developed in the fifties had

not been seized again and reinterpreted. The
developing awareness of the limits of growth,
the greater interest in post-material values

on the part of younger people with university
education, the greater sensitization of the
population for environmentalism and nature, and
the disappointed hopes asto the effects of techno-
logical and scientific progress (such as space
flight or cancer research) had the result that,
in the minds of many individuals and groups,

the symbolic attributes of nuclear energy, such
as "progressive, clean, centralized and complex",
turned into a negative connotation.

In spite of the first opposition fronts against
nuclear energy, there was initially a solidarity
with pro-nuclear energy groups in the Federal
Republic of Germany, most of which were close

to the established institutions in politics and
society (cf. Table 16). Opinion polls confirmed
(cf. Allensbach, Table 33 and Bieber, '77, 33,
p. 87) that the number of strong and moderate






= 904«

Table 16: Nuclear Energy Attitudes in the Federal
Republic of Germany (Summary of Various Polls)

1) 2) 3) 4) 5) 6) 7)
Posi- '75 Jan.'76 Dec.'76 Mid '77 End of May '78 Nov.'78
tions S i
Adher- 60 39 57 59 51 39 32
ents
Oppon- 16 20 41 40 27 18 36
ents
Indif- 24 30 3 1 22 43 32
ferent

8) 9) 10) 11) 12) 13) 14)
Dec.78 Apr.'79 July'79 July'79 Aug.'79 Jan.'80 June'80
Hesse Hesse

Adher- 40 50 61 52 37 56 67
ents
Oppon- 39 33 22 30 48 42 32
ents
Indif- 21 12 17 18 15 2 2
ferent

1)

Quoted from D. Goerke (Goerke,

'75, 131, p. I112)

2)
3)

4)

5)
6)

7)
8)
9)
10)
11)
12)

13)
14)

Infas study, FRG, No. 1315, 1976
Sample Institut, Hamburg, source:
Atomforum", dated 4.2.77
Intermarket poll, source: Kernzeitung, New Information

on Energy and Energy Policy, published by the Informations-
kreis Kernenergie, only edition, Bonn 1977

Spiegel poll: Do We Need Nuclear Power? (Brauchen wir
Atomkaft?), No. 8, Hamburg '77, p. 163

DIGOE Marketing Service, Vechta, May '78 (Goerke, '78 ...,
P: 133)

Infra-Test, FRG, Nov.
Stern, 17.07.79
Frankfurter Rundschau, 16.08.79, Infas-Hessen

Same as footnote 9

Same as footnote 8

Frankfurter Allgemeine Zeitung, 8.08.79, Forschungsgruppe
Wahlen, Mannheim

Der Spiegel, No. 19/1980, p. 44

Emnid 1980

letter to "Deutsches

'78
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Phase VI: While the years from 1975 to 1978 were char-
acterized by confrontation between opponents
and adherents and the resulting polarization
of views, the beginning of the Iran crisis and the
Three Mile Island accident marked a trend toward
less denunciation in the conflict and more
attempts to find solutions that would allow
political compromise. However, this should
not be misunderstood as a levelling of positions.
The fronts had neither softened, nor had they
approached each other, but the conflicts had
lost in virulence (partly due to lack of an oppor-
tunity),and both camps were undergoing an inter-
nal consolidation process to develop new argu-
ments and new ideas for future conflicts.

In the general public, the opinion structures which had
developed in the mid-seventies were more or less re-
tained. Following a brief opinion slump after Three
Mile Island, an increasingly positive basic attitude

in the question as to the necessity of nuclear energy
developed again among the population. However, a number
of contradictory results were obtained especially at the
end of 1979 (for instance, between Infas and Studien-
gruppe Wahlen of Mannheim). An interesting feature in
this conjunction was the increasingly critical evalua-
tion of the safety of nuclear facilities and their
engineering maturity (reactions to the Three Mile Island
accident) and the increasingly positive evaluation

of their economic necessity.

With this background on the social development of the
nuclear energy conflict, the data acquired in our studies
can be better classified and understood. This empirical
study to determine nuclear energy attitudes was carried
out on the basis of population samples of five towns
during the period from March to September 1979. These
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towns were selected using the following criteria:

- regional comparability (all towns are located in the
same federal state);

- experience with nuclear facilities or confrontation
with the planned construction of such a facility
(however, the fifth town has no relationship to nuclear
energy and was included as the control).

Table 17, below, lists the data for the popula-

tion's nuclear energy attitude. The indicator for the
interview subject's attitude was his declared intention
to vote pro-or contra- at areferendumon further utiliza-
tion of nuclear energy.

With the exception of Hamm, the majority in all five
survey units was in favour of continuing the construction
of nuclear facilities; about one third was in favoué of
a construction stop, and one fifth would either not go

to vote or was still undecided. Significant differences
are found between the values for Hamm (many opponents)
and the other towns, and between Jlilich (particularly few
opponents) and the other towns.

Little change in these basic relations is noted when the
interview subjects are asked for their attitude toward
nuclear facilities, or the planned construction of such
facilities, in the vicinity of their homes. The
correlation coefficient between voting behaviour in a
referendum and a specific vote on a nuclear facility

located close to the subjects' heme is 0.68 (gamma

coefficient). The high level of agreement in the fre-

quency distribution between these two variables may be
considered evidence that a mentality which would approve
nuclear power stations as long ag they are not built in

one's own vicinity, is not typical for the repondents
under study.
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Table 17: Voting Behaviour in a Nuclear Energy Referendum

plv————

municipalities Kerpen Jiilich ggggﬁ— Hamm Kalkar
characteristics | All survey Control Nuclear Nuclear Nuclear Fast
areas town research power power sta- breeder

facility station tion under under con-
construction struction

continued con-
struction of

nuclear facili- 46 51 58 44 31 47 232

ties

construction

stop for

AT 33 37 21 35 39 30 166

facilities

tUndecided 16 9 15 i8 25 16 80

Would not go

o 5 3 6 2 5 7 25
n 503 120 100 99 100 : 84 503

This correspondence between general attitude and

Iocal preference may be due to the fact that nuclear
facilities already exist in four of these five survey
areas, or that construction is in progress there, so that
the existing reality has established a link between
nuclear power stations in general and facilities located
in the vicinity of the interview subjects' home.

But the same parallelism of these two variables
found in the present study was just as great for the
control town of Kerpen (Spearman correlation index = 0.57)
so that additional justification exists for speaking of

a parallel trend in the evaluation of nuclear power
stations far removed and close to one's home. This in-
terpretation is further supported by the fact that, in

a previous study, this author found a comparably high
correlation between these two variables (Renn, *T7: 331
p.50). The perception of the necessity of nuclear power
facilities and the appreciation that this might affect
one's own way of life, would, therefore, not appear to be
contradictory.
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Effect of the Three Mile Island Reactor Accident
on the Population

The most serious accident to date in the history of the
peaceful use of nuclear energy, at least in the Western
World, occurred en 28 March 1979 at the Three Mile Islang
Nuclear Power Station near Harrisburg, Pennsylvania
(Kemeny Report, German edition, '80, 415, p. 18). This
accident was initiated by mechanical malfunctions in the
reactor and severely aggravated by a series of human
errors made in attempts to correct these malfunctions.
For days there were conflicting opinions as to whether
an explosive oxygen-hydrogen mixture had developed and
whether there was imminent danger to the population from
explosions or from theemission of radioactive gases.
Pregnant women were evacuated as a precautionary measure;
thousands of citizens departed voluntarily from the area.
Hardly any technological accident has ever triggered as
broad a mass effect in the media as the Harrisburg
accident. It is not the purpose of this study to describe
or analyze the causes and consequences of this accident;
rather, its object is to describe the reactions of the
population to the Harrisburg accident. For this

purpose, a description of the international reactions
appears indicated first (cf. Table 18, below).
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In the United States and Sweden (but also in The Nether-
lands and Spain), there was a clearly negative shift in
public opinion, while the drop in France and in the

Federal Republic of Germany (but also in the United Kingdonm
and Switzerland) was limited and was recovered again in

the course of the subsequent months. These different

types of reaction to the Three Mile Island accident have not
yet been given a theoretical explanation framework,

The present study might yield some indications as to why the
Three Mlile Island accident caused such different reactions

in different parts of the World. Due to

the time phasing of the interviews conducted in Jillich

the effect of this accident could be determined through
comparison of the numerical data acquired prior to and
after 28 March and, at the same time, several questions

on the effects of the Three Mile Island accident wereincluded
in questionnaire No. III. The direct comparison shall

be discussed first:

Table 19: Three Mile Island Effect: Comparison of the Values
for Nuclear Energy Attitudes Prior to and
After the Accident (Jiilich only)

Attitude Percentages Percentages
prior to the accident after the accident

Pro nuclear

energy 6.0 4.1

Slightly

positive 34.0 20.4

Neutral 28.0 38.8

Slightly

negative 20.0 22.4

Negative 12.0 14.3

n 50 49

Sig. = 0.151
Lambda = 0.13
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Following the general trend in the Federal Republic of
Germany, the purely quantitative effect of the Three Mile Island
accident was relatively low in Jilich. Considering the

small number of cases, the relation is not even signifi-
cant. An interesting feature of this distribution is the
relatively great rigidity of the extreme attitudes and

the greater migration from the moderately positive to the
neutral attitude. This impression becomes even stronger

when the values for the direct question as to the effect

of the ThreeMile Island accident are consulted.

Table 20: Reactions to the Three Mile Island Accident (in percent)

Effects of the
accident all towns Kerpen Jiilich Beverungen Hamm Kalkar

Positive
attitude | 3 0 1 1 2
confirmed :

Opinion not
influenced 22 19 21 26 i8 27

Merely stimu-
lated interest 33 36 39 30 ' 34 21

Slightly more
negative 27 27 31 21 28 25
attitude

Much more
negative 8 8 3 9 6 12
attitude

Previously
negative

attitude 10 6 6 12 12 12
confirmed

Median 3.3 353 3.3 3.3 3.4 3.4

In the case of more than 55 percent of the interview subjgcts

the Three Mile Island accident did not have any attitude-modifying
effect; almost every third interview subject stated a

slightly more negative attitude, and only one out of twelve
subjects felt that this accident had caused a major attitude
change. Again, marginal effects between neighboring
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and that it failed to influence firmly established decisions

on nuclear energy (invaccination effect), but that it did
influence elements of these attitudes (such as the risk apprecia-
tion) . Ihreasponse to the Three Mile Island accident the nuclear energy
community frequently argues that the special safety pre-

cautions taken in German nuclear power stations are per-

ceived even by the public to be so exemplary that accidents of
the Three Mile Island type could not occur in this

country. This hypothesis, too, was tested in the survey.

In Wlirgassen, Hamm and Kalkar the nuclear power stations

existing or in the process of construction were used

for comparison, and in Jlilich and Kerpen the German nuclear

power stations on the whole.

The results of these interviews showed that most interview
subjects evaluated the safety of German nuclear power

- stations to be neither poorer nor better than the safety

of the American reactor on Three Mile Island. Almost

half the interview subjects felt that an accident of the Three
Mile Island type would be highly improbable in this

country, but still possible. About 40 % even believed

that such an accident could occur in Germany at any time.

On the whole, there was no evidence of a greater confidence

in German nuclear power stations. More than three gquarters

of the interview subjects were convinced that accidents of the
Three Mile Island type could alsoc occur in the Federal
Republic of Germany. Consequently, a perception’of

better safety in German facilities could not have been

the cause for the minor shift of opinion after the

Harrisburg accident. This lends further weight to the
hypothesis of a high degree of consolidation of attitudes

which cannot be upset by stressing events.
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Nuclear Enerqgy Compared to Other Energy Sources

The estimation of nuclear energy as a risk source can begt
be measured by the evaluation given to this energy source
in comparison to alternative sources. The literature cop-
tains a number of contradictory results on this topic:

Maderthaner et al. in 1975 conducted a survey of 148 per-
sons in Austria, including persons residing in the vicinity
of reactor facilities, where the subjects were asked which
of the following technological, industrial or social
facilities involved the highest risk rate: a gasworks,

a district heating system, an oil refinery, a psychiatric
hospital, a nuclear reactor, a prison Or an airport.

The readiness of the interview subjects to move into the
vicinity of one of these facilities or to accept its
establishment in their neighborhood was evaluated as an
indicator of intuitive risk assessment. Nuclear energy obtained
the poorest rating among all seven risk sources. Compared
to the other facilities it was perceived and evaluated

as the (relatively) most dangerous and least desirable

risk source. Factor analysis revealed two risk types:
hazard source due to technological equipment and due to imagin-
ability of hazardous consequences (Maderthaner et al., '76, 236).

Unlike this study, a sampling survey conducted in 1976

in the Federal Republic of Germany revealed precisely the
opposite ranking order in the evaluation of risk sources:
54 % of the interview subjects would prefer to move to

the vicinity of a nuclear power station, 24 & to the
vicinity of a coal-fired power station and 22 % to the
vicinity of an oil-fired power station. Other risk
sources were not included (Goerke, '76, 131, Part II, p.7).

A survey conducted by the Battelle Institute in different
locations in the Federal Republic of Germany where a

power station was in existence, under construction or in
the planning phase, revealed a still more differentiated
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pattern. At the outset of this study in 1975 the pre-
vailing opinion was that, in the future, nuclear power
stations should receive support with preference over

all other energy sources. Throughout 1976 the vote in
favour of nuclear energy declined significantly. Com-
pared to other energy sources such as oil, coal, gas

and solar energy, an especially high risk was attributed
to nuclear energy. O0Oil and nuclear energy were given
approximately equal evaluations only in one city (Mannheim).
In all other locations, nuclear energy always ranked
last (Battelle, '76, 25, p. A74ff).

In a survey conducted by this author in 1977, nuclear
energy held the next-to-last rank when once again
investigating neighborhood preferences. Popularity
ranking: machinery-making plant (27 %), motorway (21 %),
coal-fired power station (20 %), nuclear power station
(18 %) and chemical plant (11 %). In the same study,
nuclear energy was evaluated as being especially important
for the future, compared to the other energy sources,
i.e. oil, gas, solar energy and coal, but at the same
time it was associated with an extremely high dislike
(Renn, '77, 331, p.56ff).

In another survey conducted in 1978, a coal-fired power
station was also more popular as a neighbocur than a
nuclear power station (42 % in favour of coal, 34 % in
favour of nuclear energy). However, this survey also
revealed that residents with long years of habituation
to nuclear energy facilities preferred them on

average, while the majority of citizens living in towns
with coal-fired power stations would prefer to have
nuclear energy facilities in their home towns (Goerke,
*78, 132, p.93f).
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The present study confirmed the trend toward an increagingh,
negative perception of nuclear energy, compared to itg
alternatives. Coal- and oil-fired power stations were
preferred by most interview subjects. Also, nuclear energy
exhibited a high polarizing effect: one out of three
subjects selected it first, and about 40 % last. A similar
effect can be shown for oil-fired power stations.

However, the question as to the undesirable neighborhood

of energy-producing systems provides very little information
on general acceptance. This variable correlates with the
aggregate belief scale on nuclear energy only with a factor
of 0.17 (sig. = 0.02) and with the general nuclear energy
evaluation variable only with a factor of 0.21 (sig. = 0.00).
And with the potential voting behaviour in a nuclear energy
referendum this variable has a correlation of only 0.11
(sig. = 0.04). Consequently, a preference for coal and

oil does not yet mean that nuclear energy is rejected.
Rather, this preference merely means than most interview
subjects when given a choice as to whether they would
prefer coal-fired, oil-fired or nuclear power stations

within the limits of their community, gave nuclear energy
the lowest rating.

Better than from the mere evaluation of energy sources,
preferences for energy systems can be determined from the
energy option selected by the interview subjects from
several given possibilities for a longer forecasting
period (in the present case, the year 2000). The interview
subjects were requested to state a personal preference
sequence of four different energy strategies for the

future of energy supply. This resulted in the following
values:
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Table 21: Priorities of the Desired Options (in percent)

Options First Second Third Fourth
Solar energy /

alternative 35 28 23 14
energy sources

Coal energy 19 29 28 23
Energy

conservation 21 217 27 26
Nuclear energy 25 16 22 37

Compared to the three other energy options for the future,
nuclear energy ranks last, as it did in the question of
neighborhood preferences. The advocates of nuclear
energy predominantly assign it the first or second place
while almost all the opponents place it last.

The correlation coefficient between voting preference in

a nuclear energy referendum and the priority vote for pos-
sible energy options is 0.67 (gamma). The correlation
with the belief scale (eta = 0.62) and with the evaluation
of nuclear energy on the basis of a semantic differential
is on the same level. This relation is illustrated in
Fig. 25..

This close correlation between attitude-forming parameters

such as belief system and general evaluation of

miclear energy with the desired future energy

supply strategy could have been expected. But it is a
surprising fact that energy system preferences undergo a

major shift when the interview subjects are not questioned as to
their personal preferences but as to the real develop-

ments. Table 22 clearly indicates this shift in favour

of nuclear energy.

This inversion of order between personal preferences and options
considered realistic indicates a gulf between the beliefs
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held by individuals as to what their future should be 1ike,
and their expectation as to what it will actually be 1like,
More than half the interview subjects were convinced that
nuclear energy will have become the most important energy
source by the year 2000, but only 19.5 % would welcome
this development. This contrast between preference and
perceived reality is demonstrated in Fig. 26. In keeping
with this estimate of real developments there is also a
majority belief that most of the electric power will be
generated from nuclear energy by the year 2000. A total
of 65 & of the interview subjects attribute first place

in this energy sector ta nuclear energy, 15% believe

in the priority of coal, and only 12 § believe that

solar energy and other alternative energy sources will hold
first place. At the same time, most of the interview
subjects were quite aware that only a very small portion
of our present-day electric power is generated from nuclear
energy so that, obviously, nuclear energy must be expanded

in order to assume its predicted dominant position in
the future energy supply.

Table 22: Priorities of the Expected Options (in percent)

Options First Second Third Fourth
Nuclear energy 52 20 18 9
Coal energy 32 39 19 10
Energy

conservation 12 25 35 28
Solar energy /

alternative 5 16 28 53
energy sources

The results obtained in the present study clearly show
that perceived future prospects and individual preferences as
to the shape of the future are certainly not identical
magnitudes but may even be diametrically opposed. This
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contradiction is not without relevance for the political
acceptance of nuclear energy. The greater the conviction
on the part of the populace that their future way of life
is being ahaﬁed against their will and without any
possibility of exerting personal influence, the sooner
we can expect political apathy and resignation

as well as a retreat into sub-cultures or violent
revolt. Anyone who would believe that the climax of the
nuclear energy conflict has been passed already (RBthlein,
'79, 339) misjudges the explosive force of a development
where the gulf between desired future living conditions
and perceived reality widens continuously.

Another questienwhich concerredthe allocation for research
grants for energy systems in a fictitious budget

of the Federal Ministry of Research and Technology must
also be seen under this aspect. The interview subjects
were requested to assume the Research Minister's role

and allocate the funds for the support of different energqgy
options in accordance with their own preferences.

Table 23a: Percentage Allocation in a Fictitious Energy
Research Budget

Energy Percentage allocations

research

grants 0 1-10 11-20 21-30 31-50 51-70 71-100
Nuclear

energy 13 11 9 31 16 8 12
Fusion

energy 38 15 32 9 1 4 1
Solar

energy 0 16 39 34 5 1 5
Wind ener-

gy etc. 4 7 51 36 2 0 (o)
Energy

conserv. 11 22 46 14 2 2 3
Coal liqu.

and gasi-

fication 0 6 27 54 10 3 (o)
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Table 23b: Mean Values of a Fictitious Energy Research
Budget (in percent of the whole budget)

Energy research All Advocates Opponents |
grants respondents

Nuclear energy 27.4 30.0 21.4
Fusion energy 15.8 15.3 13.3
Solar energy 20.1 17.8 25.0
Wind energy etc. 20.9 17.3 23.5
Energy conservation 18.5 17.2 2143
Coal liqu. and 21.4 20.2 22.0
gasification
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The response pattern in this imaginary budget planning of
research projects 1lies in the middle between the personal
preference for a future energy option and the development
considered to be realistic. The interview sub-

jects had to abstract themselves from their

own person and perform the public function of a

federal minister. The phrasing of these questions, however,
emphasized the minister's policy-making authority to

allocate the budget according to his own judgement. It

is not surprising, therefore, that the values range

between the extremes of personal preference and forecast future.

With the exception of fusion energy, which meant little

to the interview subjects, the percentages of the remaining
energy sources range in close proximity. The values for
coal liquefaction and gasification, solar energy and wind
energy do not differ significantly. This applies especially
to nuclear energy opponents who allocated 20 % of the
research budget to each variant, with the exception of

solar energy.

The poisoned water experiment had already revealed that

personal risk-taking decisions are influenced by a subject's

role as a public servant. And so it is possible that

nuclear energy opponents, forced into the research minister's
role, abandon personal preferences in favour of an overall
approach and allocate support to nuclear energy, for

instance , for economic reasons. However, the gulf

which is revealed between personal preference and perceived
development is more likely to be the result of a compensatory
attitude in that nuclear energy opponents feel that it is already
too late to do anything against the nuclear programme. So they woulc
allocate financial support to nuclear energy in order

to optimize through research the safety aspects of a

development which can no longer be stopped. It is likely

that, in this case, the two explanation patterns overlap.
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In addition to the indifference of nuclear energy attitudes
toward the political spectrum which, however, has been the
subject of greater polarization in the meantime - as shown
above - almost all studies on this subject have revealed that
social category characteristics are independent of nuclear
energy attitudes. Neither religious confession, marital
status, occupation, nor household size or other variables

of this type have been revealed as discriminatory

quantities in empirical studies. This lack of influence

has been fully confirmed in the present study.

Only education, income and occupational prestige have an
effect on nuclear energy attitudes. These, however,

have already been taken into consideration jointly through
the stratification variable.

Confidence in Institutions and Reference Groups

Man's attitude toward nuclear energy can be based only to
a slight extent on his personal experience; rather,
information on the nuclear conflict is received via the
communication media and processed subjectively. Since
most individuals are unable to verify the correctness of
this, frequently contradictory, information, the credibility
image gains a special weight. It is no longer the infor-
mation content which is the yardstick for cognitive
judgement, but the perceived social situation involved

in the information transfer and the estimation of the
information source.

Based on the previous results of the analysis of the
confidence scale, a marked difference between nuclear
energy opponents and adherents would be expected in the
attribution of credibility to the institutions of society.
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is even more vividly revealed by this result: based on the idea
that a reasonable living standard and economic progress can be
achieved even without energy growth, he can let himself

be induced by his negative risk perception to forgo

the use of nuclear energy without having to fear serious
disadvantages. This is all the more easy for him

because the quantitative values of economic growth mean

little to him in any event and because he assigns first
priority to the protection of the environment.

Analysis of citizens' initiatives is given great attention
in the social sciences literature on protest movements
against nuclear energy. Within the scope of the present
study this topic was only marginally included in order to
compare attitudes toward citizens' initiatives with
nuclear energy attitudes.

In addition to the repeatedly cited study by the Battelle
Institute which dates back to 1977, two more recent 1979
studies are available which, in conjunction with nuclear
energy attitude measurements, were also devoted to the
attitude of the population toward citizens' initiatives
(Institut filr Demoskopie, Allensbach, '79; and Goerke,
'79, 132). According to these two sources, most of the
interview subjects believed that:

- Citizens' initiatives acted in the interest of the
general public and less in the interest of the persons

involved;

- Citizens' initiatives did not aim at achieving material
advantages for their members;

- Citizens' initiatives were not predominantly influenced
by leftist or rightist fractional groups (although this
was believed, nonetheless, by about 30 §).










































- 313 -

Conversely, perceived personal disadvantages result in a
negative attitude. 1In the case of risk sources given an
ambivalent evaluation, such as nuclear energy or pesti-
cides, the general society-related, economic and tech-
nological problems occupy most of the attention, while
the personally perceived advantages and disadvantages
are approximately balanced.

The degree of knowledge about a risk source does not have any

effect on the general attitude, at least in the case of
nuclear energy. However, this does not apply to the
self-evaluation of the interview subjects' information
level: here the adherents prove to be especially self-
confident, while the opponents give themselves a more
sceptical evaluation. Also, the adherents believe that
other citizens are much less informed than they are,
while the opponents, again, do not see any differences in
the information level between themselves and others.

Probabilities are absorbed together with the information,
but are allocated intuitively. Within the scope of the
present study it has not been possible to confirm the
assumption that the size of a possible catastrophe is
always given a greater weight than the probability of its
occurrence. At least within the range of the comprehensible
numerical relationships, the interview subjects attributed
similar weights to both parts of the scientific risk
equation. However, the abstract numerical relations
appear to have only a small influence on the imagination
of individuals, since excessive risk dimensions are
considered possible in the case of risks frequently dis-
cussed in the media where the catastrophes can be directly
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Index of Technical Terminology with Definitions

Acceptance
Positive judgement about an object or a procedure

Acceptance Threshold
Internal limit above which objects become acceptable to an
individual or group

Aggregate Evaluation
cf. Evaluation

Allensbach, Institut fiir Demoskopie
National Opinion Poll Establishment

Alienation
Category describing the discrepancy between a man's work and the
resulting product in modern manufacturing

Anxieties

Diffuse fears of threat

- Suppressed anxieties
Emotions which are not admitted as being felt

- Anxiety-Envy syndrome
Theory developed by Réglin according to which modern societies
are characterized by a combination of anxiety and envy as a
psychological channeling of lack of orientation

Archetype
Typical subconscious orientation patterns with high affective
tension (acc. to Jung's theory); cf. pp 22/23

Attitude
See definition on Page 87
= Attitude components

In our opinion, attitudes consist of three components; cognitive
beliefs, affective evaluation and behavioural intention

Attributes

Allocation of properties to certain objects
- Attributive biases

Intuitive incorrect allocation of properties to objects or of
incorrect conclusions on the basis of information received
- Attributive theory

Systematic assessment of intuitive attribution processes

Availability

Form of attributive bias where events are assessed as being
more probable, the better they can be remembered
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Belief

Idea as to the characteristic properties of an object or a
person

- Belief system
Sum of all organized ideas with respect to an object

- Salient beliefs
The decisive ideas for the attitude taken toward an object

- Weighted beliefs
The ideas held with respect to an object multiplied by the
affective significance of the content of the idea

Bolstering
Removal of self-doubt as to the correctness of a decision once
it has been made

Capitalistic Production Crisis
cfs Crisis

Citizens' Action Group (Initiatives)
Short-term organization of citizens affected, with the aim of
preventing, modifying or initiating projects in their immediate
environment . _
In the Federal Republic of Germany, umbrella groups covering
larger areas have developed from several of tgese local groups,
particularly in the environmental protection movement

Citizen's Initiatives
cf. Citizens' Action-Group

Cognitive _

Characteristic of the information content of beliefs.

- Cognitive component
One of the three components of the attitude structure

- Cognitive dissonance ;
Contradictory information content with respect to a single
object. It is assumed that everyone attempts to remove dis-
sonances _

- Cognitive stress
Psychological tension caused in the perception process by contra-
dictory information content or by attitude-destroying information

Collective Subconscious
Unconscious, internalized attitude pattern within a societal group

Common Mode Failures
Several errors in a technological system occurring simultaneously

Common Sense Processing
Intuitive processing of external stimuli or information
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Crises

Subjective impression of a malfunction in a continuous mental
or action-related development, where the final objective no
longer seems attainable

- Capitalistic production crisis
According to Marxist theory, the imminent collapse of the
capitalist economic system which is inevitable because of the
antagonism between profit interest (maximalization of greater
value) and worker interests

- Identity crisis
Disturbance in the individual maturing process of acquiring
a self-identity, usually as a result of lack of orientation
and insecurity of values

- Legitimacy crisis
Impression that the official national powers are no longer in a
position to handle the problems of the future

- Value reflection crisis
Lack of orientation with respect to the validity and logic
of rival value beliefs

Decision Analysis

Field of science concerned with form, types and processes of
decision-making

- Descriptive decision analysis
Descriptive analysis of the actual decision-making process
by individuals or institutions

- Normative decision analysis
Compilation of processes in order to be able to make decisions
as rationally as possible

- Typological decision analysis '
Campilation of typical decision-making process patterns

- Explicative decision analysis
Compilation of the logical and mathematical bases for decision-
making processes

Descriptive Decision Analysis
cf. Decision Analysis

Displacement
Psychoanalytical term: unpleasant memories or beliefs are
forced down from the conscious mind into the subconscious

Diffusion Research
Branch of sociological research concerned with the introduction

and dispersion of innovations in a society

Divisibility
See Page 41

Distributive Equivalence
Equal dis%ribution of benefits and risks over the population

(cf. p. 419)

Dispositions
poProperties {nborn or acquired in the human psyche
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Dummy Variables
Nominal variable (e.g. religion) which can be converted into
metric variables (data at graduated intervals) by splitting
it into several "yes-no" variables (Catholic yes-no, Protestant
yes-no) so that it can be more easily evaluated statistically

Discriminance Analysis
Statistical method of determining the connection between one
dependent and several independent variables, not at graduated
intervals, only the joint effect of all independent variables
being taken into consideration

Ego-Stabilizing Orientation
Establishment of a value system which justifies and safeguards
the individual personality and action

Elimination by Aspects
Method gf decision-making for multi-dimensional problems (see
Page 14

Environmental Assimilation
The perception and processing of enviromment-related information
and experiences

Environmentalist Movement
Organized but not yet officially channelled influence control
movement to bring about changes to improve the environment by
means of mass mobilization

Error Tree Analysis (Fault Tree Analysis)
Statistical method todétermine synthetically the probability of failure
of a system in the case of rare occurrences using the combina-
tion of failure probabilities of the individual system components

Eta cf. Correlation

Evaluations

Affective evaluations %weights) of beliefs with respect to an
object or an individua
- Evaluation scale

Measuring process for obtaining the affective weighting of beliefs
- Aggregate evaluation

The unification of affective weightings for several objects

Expected Values

The Tosses or gains calculable per unit of time using the
probability function

Explicative Decision Analysis
cf. Decision Analysis

Exploratory Research

Research which attemﬁts to probe the scope and depth of phenomena
to be gxp]ained. without as yet using a strict methodical
concep
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Identification
Process for the internalization of ideas or beliefs as part
of the individual's own self-value concept

Identity Crisis
cf. Crisis

TTASA
International Institute of Applied Systems Analysis in
Laxenburg, Austria

Inadequate Reciprocation
Imbalance between two dependent systems (one gives more than
it receives). An inadequate reciprocation requires a transfer
legitimation (e.g. ideology, altruism, power) in order to become
stable

Institut flr Demoskopie, Allensbach
cf. Allensbach

Intentional Value Congruence
Congruence between changes in society caused by innovations
and the existing value system (see Page 41)

Internalization
Internalization of values and norms

Internalized Risk Threshold

Individually established threshold above which risks are con-
sidered to be unacceptably high

Intervening Variables

Variables forming part of a causal chain between the causative
and the dependent variables

Intuitive Generalization

Types of process prevalent among the general public for drawing
conclusions from specific data and applying them to general
circumstances (see Page 71)

Intuitive Regression
Attributive bias when intuitive conclusions are drawn, where

statistical exceptions are assessed as criteria for the
probability of future behaviour

Invaccination Effect
Attitudes which have been exposed to low-level loads
over a long period of time, still remain stable if more
extreme forms of attitude-destroying experiences are undergone

Lambda
cf. Correlation

Latin Square

Specific arrangements of test groups in experiments in order
to assess separately the influence of several stimuli
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Self-Perception
cf. Perception

Semantic Differential

Technique for measuring the affective evaluation of beliefs
regarding persons or objects

Semantic Reduction
Simplification of complex conditions by the allocation of

associative attributes which are affectively loaded (e.g.
male, female) :

Sensibility Studies
Important technique in systems analysis for describing changes
in output variables when the input variables are shifted
within credible Timits

Significant Other
Person whose opinion about oneself one values

Social (Political) Exchange System
The social and political powers of a society are regarded as
a system which depends for its maintenance and functioning
capacity on the existence and functioning capacity of the
remainder of the system. In spite of the mutual dependence,
the exchange need not be symmetrical, i.e. there are possibilities
e.g. privileges, for profiting more thanone is obliged to give (refer
also to Inadequate Reciprocal Exchange)

Social Resources
Power of disposal of a group or an institution of means of
social influence (e.g. access to mass media)

Socio-Receptive Reinforcement
Reinforcement of behaviour or thought patterns by the perception
of social rewards (such as more prestige, recognition)

Spearman
cf. Correlation

Squared Correlation Values
cf. Correlation

Stratification ) _
In this study, stratum is understood to mean the social prestige

of a person. This is measured by income, level of education
and professional prestige

Subconscious Mechanism
Forms of cognitive conclusion-drawing process where the

decision-making process is not voluntarily controlled

bjectively Expected Utility (SEU)
— Centra¥ coﬁcept of decision-making theory. It means the sub-

jectively determined benefit (or detriment) which an individual
believes he will gain or lose from an action
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