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MORAL VALUE, RISK AND RISK TOLERANCE1

Lennart Sjöberg and Britt-Marie Drottz-Sjöberg

Abstract

In this paper, risk tolerance with regard to nuclear waste is investigated in two
empirical studies. Earlier published data, based on home interviews, purporting
to show that a majority of Swedes now would accept a local nuclear waste
repository could not be replicated in a mail survey. Interviewer influence and
implicit prompting were suggested as explanations of previous results, and a
follow-up using implicit and explicit prompts showed that uncertain people were
more likely to acquiesce in response to an implicit prompt. The acceptance of
a local repository (measured as intention to vote in its favor in a local
referendum) could not be well explained by a cost-benefit approach, neither by
a risk perception model. Concern about the local community was an important
determinant, however, and so were moral aspects. When these aspects were
included in a model, about 60 percent of the variance of risk perception and
risk acceptance was accounted for. In further analyses, NIMBY respondents
were identified, defined here as people who rejected a local repository in spite
of having acknowledged substantial utility of nuclear power. NIMBYs were,
however, only in a small minority of all opposition to a local repository. Cultural
theory gave only a very marginal level of explanation of perceived waste risk
and acceptance. Few respondents stated that they would accept a local
repository if they were to be given financial compensation. This fact may be
related to nuclear power issues being conceived as general, rather than
personal matters. Those who saw it as politically important also conceived of
it in general rather than personal terms.
Keywords: Risk, moral value, tolerance

In risk debates, moral values are frequently emphasized. This is natural, since risk
debates are about life and death. People accept risks more readily if the risk
distribution is perceived as fair (Keller & Sarin, 1988). Moral value is a major factor in
risk acceptability and risk tolerance (Sjöberg, 1987). It has been found in previous
empirical work on the acceptability of risk that the moral value of action (i.e., if an
action was considered to be morally good or bad) was an important predictor of the
acceptability of the risk involved, even more important than the probability of a positive
or negative outcome, or the values of such outcomes (Sjöberg & Torell, in press;
Sjöberg & Winroth, 1986). This result was found to hold for widely different groups of
people, and for three groups of children, the youngest being 10 years old.

In the present paper we investigate a societal risk currently under much
discussion in many countries, viz. the risk associated with a nuclear waste repository.
As is wel! known, there is strong opposition towards the siting of such facilities in most,
or all, of the world, see e.g. Shrader-Frechette (1991) and Frey (1993). In the USA, the
state of Nevada is strongly ooposed to the federal siting plans, and complex and
lengthy legal proceedings are taking place (Rissmiller, 1993). The US public is reported

1 This paper was supported by grants from the Swedish Council for Research in the Humanities
and the Social Sciences, and the Swedish Radiation Protection Institute.
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to perceive nuclear and toxic waste to be the worst environmental threat (Frankel,
1992). Sweden is, however, frequently mentioned as an exception to this general rule
(Flynn, Kasperson, Kuhnreuter & Slovic, 1992). The basis for this statement is probably
polls made by a Swedish polling firm [SIFO is a well-known Swedish polling firm,
working on behalf of SKB (the nuclear industry in Sweden)], v hich allegedly show that
a majority of Swedes have now accepted a nuclear waste repository in their local
community (SIFO, 1992). we will return to this question in the present paper, which
reports data from administering the same question in a mail questionnaire and from
prompting uncertain respondents in various ways.

Why do people perceive a risk the way they do? The moral dimension has been
discussed above. Other possible aspects have been suggested by Slovic and co-
workers who suggested a number of risk dimensions (Fischhoff et al., 1978). Trust is
another aspect of importance whenever a risk is caused by agents which cannot be
sensed (Kasperson, Golding & Tuler, 1992). All these aspects will be investigated here.

In sociology and social anthropology the so-called Cultural Theory of risk
perception is currently much celebrated (Douglas & Wildavsky, 1982; Wildavsky &
Dake, 1990). According to this theory, people "choose" what risks to worry about on
the basis of their cultural orientation, which can be egalitarian, hierarchical, or
individualistic. Scales were devised by Wildavsky and Dake for measuring these
orientations (Wildavsky, et al., 1990) and these scales were found to have substantial
correlations with perceived risks, in a pattern predicted by the theory. A short form of
the scale will be used here in order to investigate if the perception of nuclear waste
risks can be understood on this basis. A previous attempt to replicate the
Wildavsky-Dake findings, using their scales in their unabridged form, failed (Sjöberg,
1991).

Study 1

The purpose of this study was to check the statement that Swedes accept a local
repository for nuclear waste and to investigate the importance of moral and economic
factors for risk perception and risk acceptance. In addition, we wished to investigate
related matters such as the explanatory power of Cultural Theory and the prevalence
of so-called NIMBY attitudes (Armour, 1984). An important factor was assumed to be
the attitude to nuclear power - its structure was also investigated.

Choice of methodology. Since the statement that a clear majority of Swedes
now accept a local repository (reaching the level of 58 percent in June, 1992, up from
54 percent in October, 1991) is sensational, and has been extremely quickly spread
in the media, we decided to check it. In doing so, we considered the methodological
issues involved in studying public opinion.

Almost all work on these issues in Sweden is based on home interviews. These
seem to have a high level of face validity. Interviewer influence is well known to be of
sometimes dramatic importance in face-to-face and telephone interviews.

In home interviews, interviewer variability can be tremendous (Berk & Bernstein,
1988). Telephone interviews are no better. Sample errors were increased by 50 percent
in a telephone interview study, due to interviewer variability (Tourangeau, Rasinski,
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Bradbum & D'Ändrade, 1989). Berk and Bernstein failed to find any characteristics
(except to some extent age) which correlated with non-response and item validity of
the responses collected by separate interviewers. It is of course frequently believed
that training of interviewers will have the effect of decreasing the interviewer variability
but it thus appears that training has only marginal effects (see also Fowler &
Mangione, 1985). The claim that interviewers can and should be allowed a lot of
leeway in interacting with the respondents (Suchman & Jordan, 1990) was met
effectively by Schlegloff Is argument that such a policy would greatly increase variability
due to the interviewers (Schlegloff, 1990).

Goyder (Goyder, 1985) found, when analyzing a large number of previously
published surveys, that the response rate advantage of face-to-face interviews as
compared to mail surveys was a moderate 7.5 percent2. Hence, mail surveys tend to
do rather well, certainly better than the reputation they have in many quarters.

Response rates around 70 percent have been achieved in the Center for Risk
Research with mail questionnaires up to 20 pages long and asking for some 250
responses. Dillman has strongly advocated mail surveys and made a similar claim,
although for much shorter questionnaires (Dillman, 1991). The fact that so much longer
questionnaires can be used with success is consistent with the finding that length of
a questionnaire has only a weak effect on response rate (Burchell & Marsh, 1992;
Heberlein & Baumgartner, 1978), the effect being about a 0.4 percent drop per page
of the questionnaire. It is furthermore quite possible that Swedish data are easier to
collect than data in many other countries since people are not as fed up with polls,
and perhaps also because the culture is quite homogenous.

We had noticed that SIFO often has reported very low percentages of "don t
know" (DK) answers, suggesting that respondents are explicitly or implicitly guided by
the interviewers to come up with a commitment even if they are very uncertain. Polling
firms appear often to adopt such a strategy (Mitchell, 1980). On the other hand, it is
well known that the inclusion of an explicit "don t know" category can increase the
number of such responses drastically (Schuman & Kalton, 1985; Schuman & Presser,
1981).

One can debate which is most likely to give a valid picture of public opinion:
methods allowing freely for DK responses or methods which implicitly or explicitly
prompt people to commit themselves. The answer depends on if the purpose is to
measure attitudes or opinions. Attitudes may well be reflected by the commitments
made by people who are uncertain, but their opinions are not well represented by such
data. In particular, it is unfortunate if policy makers are to be guided by "opinion" data
which to a large extent reflect the vague preferences expressed by people who really
would prefer to say that they don 't know.

A telephone survey would be another possibility but it would be marred by
problems of reaching the respondents, the difficulty of using long series of questions,
and interviewer effects. Note, e.g., the study by Kuhnreuter, Easterling, Desvousges
& Slovic (1990) of nuclear waste risk perception, who reached only 37.4 percent
response with telephone interviews. A telephone survey is also very expensive.

2 Fraud would probably reduce this advantage to nil.
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Te'ephone interviews are regarded as especially unsuitable for obtaining
sensitive information (Groves, 1979), people being reluctant to disclose undesirable
information. Aquilino and LoSciuto (1990) found this effect most clearly in a low SES
stratum. Dillman (1991) cites a number of studies showing that people give more
extreme responses in telephone interviews than in mail surveys - in particular they give
more socially desirable answers. Respondents seem to tune in to what they expect that
the interviewer wants to hear, and to behave accordingly (Hutchinson & Wegge, 1991).
Interviewer variability is large and probably unavoidable, even in phrasing the smallest
details of the verbal interaction (Johnstone, 1991). Standardization of home or
telephone interviews is merely a dream - standardization is never achieved in social
interaction.

What, then, about the validity of a mail survey? It is usually believed that mail
survey responses are less prone to be affected by interviewer influence. However, it
is also commonly believed that mail surveys give unacceptably low response rates. But
home interviews in Sweden appear rarely to give better than 65 percent response
(data on home interview response rate are hard to come by), assuming a complete
lack of fraud (some interviews reported may in fact have not been carried out) by
interviewers. If fraud is as common in our country as in the USA, at least another 5
percent should be deducted (Aaker & Day, 1990).

In addition, home interviews carried out by SIFO do not reach strictly random
samples of the whole population, but selected areas. Since Sweden has a very good
population database from which random samples of names and addresses can be
bought, the mail survey researcher is in an excellent position to compete with home
interviews. Suspicions about duplicate responses with anonymous mail questionnaires,
frequently voiced, have not been substantiated (Steele, Schwendig & Kilpatrick, 1992).
In passing, we note the happy circumstance that the more valid method (mail survey)
costs only 5-10 percent of the cost of home interviews. Furthermore, respondent
anonymity can be assured.

We conclude that a mail survey approach, when it yields a decent response
rate, is likely to give more valid data than home or telephone interviews. Our check of
the claims that Swede- now accept a nuclear waste repository in their local region was
therefore to be made vith this preferred methodology. Interviewer cues, prompting
uncertain people to respond, may well have produced a very misleading picture of the
public opinion on this important issue.

Method

A random sample of the Swedish population 18-65 years old were approached with
a mail questionnaire covering many topics concerned with nuclear waste. Several
scales and questions were taken from a previous study (Sjöberg & Drottz, 1988)
carried out in 1987 in order to make it possible to investigate any changes over time.
Some questions were repeated from the SIFO interviews, as given by SIFO in their
report (SIFO, 1992).
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Two reminders and telephone contacts with non-respondents resulted in a 69
percent response rate. 54 percent of the respondents were male, and their mean age
was 41.9 years.

The Wildavsky-Dake dimensions were measured by six items3, two for each of
the three dimensions.

Results

What determines nuclear attitude? The first question to be answered here was
what determines nuclear attitude. We had included, in the questionnaire, the variables

Dependent variable:
- attitude to nuclear power
Explanatory variables:
- general risk of nuclear power
- personal risk of nuclear power
- general utility of nuclear power
- personal utility of nuclear power
- the salience of risk of nuclear power as compared to its utility

A linear model was estimated; results are given in Table 1.

Table 1. A regression

Explanatory variable

General risk

Personal risk

General utility

Personal utility

Salience of risk

R2

model for attitude to nuclear power.

Beta weight

-0219

-0.074

0.518

0.000

0.483

0.641

P value

<0.05

-

<0.0005

ns

<0.0005

It is seen in the table that the model fitted very well - it is likely that virtually all
true variance was explained. It is noticeable that personal aspects were not important -
only the general aspects and the salience of risk.

When the salience of risk vs. utility variable was not included in the model, the
personal risk and utility entered, but still weaker than the general aspects.

How acceptable is a nuclear waste repository? SIFO has asked the following
question: "If it is judged that the best place for a high-level waste repository is in your

3 We are grateful to Karl Dake for providing us with these items.
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municipality, can you accept or can you not acr°pt that waste is deposited in your
municipality?"4

This question has been put to samples of the Swedish population a number of
times. The most recent SIFO data, as well as the present results, are given in Table 1.
The SIFO data have been widely quoted as supporting the thesis that Swedes are now
ready to accept nuclear waste - and the SIFO press statement made exactly that
assertion ("A majority of Swedes now accept a repository in their municipality") (SIFO,
1992).

As can be seen in Table 2 and Fig. 1, the number of "don t know" answers
increased drastically when the question was administered in our mail questionnaire.
Hence, it is by no means clear that Swedes accept a nuclear waste repository in their
'ocal community. Besides, very few indicated that they would vote in favor of such a
repository in a local referendum. Only 20 percent said they would surely or maybe vote
in favor of a local repository. At the same time, a local referendum was a preferred
mode of deciding the issue: 39 percent chose it as a decision mode. About equally
many (38 percent) wanted the matter to be decided by experts in the nuclear industry,
while very few (5 percent) liked the idea that the central government should decide.

Table 2. The distribution of answers to the question "If it is judged that the best
place for a high-level waste repository is in your municipality, can you accept or
can you not accept that waste is deposited in your municipality?", in home
interviews carried out by the polling firm SIFO, a mail survey and two follow-up
samples. Version C follow-up allowed only for two responses, Version B
included explicitly two DK response alternatives. Version A included an explicit
prompt urging for commitment. Data given here refer to results following the
prompt. Data were collected in Sweden in 1992 and 1993.

Response

I can accept it

I cannot
accept it

Doubtful,
don't know

Percentage of
respondents in

home
interviews

58

32

10

Percentage of
respondents in
a mail survey

33

35

32

Percentage
of

respondents
in a

follow-up,
version A

22

58

20

Percentage of
respondents

in a
follow-up,
Version B

24

47

29

Percentage
of

respondents
in a

follow-up,
Version C

39

61

4 Note that it is said that a judgment has been made (but not stated by whom or on what grounds).
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Figure 1. Acceptance of a local repository as a function of data collection mode.

7776 importance of moral value. The level of the nuclear waste risk and
acceptance (voting intention) questions were correlated with the morality dimension
(whether the risk was immoral and unfair). The correlations were 0.500 and 0.509,
respectively. Hence, morality had an important power in explaining variance of risk
perception and risk acceptance.

Though these correlations are quite high, there were some other items which
gave even higher correlations. The single item correlating most strongly was "the risk
comes from an activity which is contrary to nature". There were several other similar
items having to do with the "unnatural" character of the risk which correlated strongly
with the level of perceived risk and so did the judgment that the risk could injure
children and future generations.

Cultural theory and some related variables. The correlations between Cultural
Theory items and risk perception and acceptance are given in Table 3, and sc are
multiple R's for predicting risk perception and acceptance from all 6 items.



RHIZIKON: Risk Research Report No. 11

Table 3. Correlations between items based on Cultural Theory of risk perception
and perceived risk and risk acceptance (voting intention in a local referendum).

Item no.

1 (Hierarchical)

2 (Individualistic)

3 (Hierarchical)

4 (Individualistic)

5 (Egalitarian)

6 (Egalitarian)

R2

Perceived nuclear waste risk

0.079

-0.255

0.029

-0.160

0.150

-0.049

0.097

Acceptance of a local
repository, voting intention

0.092

0.166

0.042

0.156

-0.193

-0.013

0.090

As seen in Table 3, several of the items correlated significantly with risk
perception and acceptance, but quite weakly. The multiple correlations were less than
0.1.

As a further check, risk perception and acceptance was related to party
preference. The amount of variance accounted for by party preference was 0.155 and
0.149 for perceived risk and acceptance, respectively. Hence, a single question about
political preference, while not a very interesting explanatory variable per se, was 50
percent better than the 6 Cultural Theory measures in explaining risk perception.

Cost-benefit, risk perception and NIMBYs. Kuhnreuter et al. (1990) compared
a cost-benefit and a risk perception approach to the explanation of risk acceptance.
A similar analysis has been carried out here.

To analyze for cost-benefit, the following explanatory variables were entered in
a multiple regression with voting intention in a local referendum as the dependent
variable, measuring risk acceptance:

- local economy
- general risk (i.e., risk to people in general) from a nuclear waste repository
• the risk being certainly fatal
- the risk leading to large disasters

The multiple R2 was C. J23, not very impressive.
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Next, we tried a risk perception model in the sense of Kuhnreuter et al. (1990).
the explanatory variables were:

onal risk from a repository
o children and future generations
in government experts
isk being hard to avoid
isk giving rise to anxiety and dread

The multiple R2 was somewhat better than for the cost-benefit model: 0.391. This
j is in line with the results of Kuhnreuter et al., who also found a risk perception
to be superior. Still, much variance remained to be explained.

In a final step, both models were combined, and we added

il value
lealth risk to people in the community
itigma of the community

The multiple R2 now increased to 0.5705. The significant predictors were:

:o future generations
il value
isk being certainly fatal
ttigma of the community from a repository
lealth of people in the community

Note that only one variable from the cost-benefit analysis survived in the final
iis, and that the economic advantage of the community did not enter in a
:ant manner. The most important explanatory variable was the health of people
community.

NIMBY is often alleged to be the motivation behind opposition to repository
n one s community. NIMBY is not simply opposition, but selfish opposition: a will
others suffer from a risk and benefiting, at the same time, from the utility of, in
ise, nuclear power. How many NIMBY respondents did we have?

An initial analysis was performed by cross-tabulating voting intention and
e to nuclear power, see Table 4.

It is seen in the table that 59 of 242 who intended to vote against a repository
)ositive to nuclear power - 24.3 percent. These are potential NIMBY respondents,
Dt all. It is possible to be positive to nuclear power for personal or general
is. In further analysis, use was made of responses to questions about the utility
ilear power, both for the country as a whole and for the respondent personally.

jding the 6 items based on Cultural Theory increased the proportion of explained variance by
)27, although some of the betas were significant. Adding trust in risk assessments by government
JS and nuclear industry explained another 4 percent of the variance, almost twice as much as
I Theory items.
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Table 4. A cross-tabulation of nuclear power attitude and intention to vote in a
local referendum about the siting of a nuclear waste repository.

Negative 2

Neutral 5

Positive 71

5

13

47

127

44

59

Of the 59, 18 felt that nuclear power had no substantial utility, neither personal
nor general. It is reasonable to say that they are not NIMBYs. Why should you accept
a repository if you feel that nuclear power is on the whole useless? Another group,
consisting of 12 respondents, felt that nuclear power was of no use to them personally
but of some use to the country as a whole. They can not be regarded as NIMBYs
either. Why should they accept the risk burden of a repository? Only the final group
which saw advantages of nuclear power both personally and for the country as a
whole, 29 in all, could be seen as true NIMBYs. They constituted only 12.0 percent of
the total non-acceptance of a local repository. (There were no respondents in this
analysis who saw personal but no general utility of nuclear power - they would also
have been potential NiMBYs).

Using the same logic, but including respondents who were negative or neutral
to nuclear power gave 51 out 242 cases who said they would vote against a
repository, i.e. 21.1 percent.

Summing up: a strict criterion of NIMBY requires a person who rejects a local
repository to be (a) positive to nuclear power, and (b) see nuclear power as
substantially useful both generally for the country as a whole and personally. With this
strict criterion, only 12.0 percent of the rejecters of a local repository were NIMBYs.
With a more relaxed criterion, also respondents who were negative or neutral to
nuclear power were included. Then, 21.1 percent qualified as NIMBYs.

The importance of personal vs general factors in nuclear attitude The lack of
NIMBY respondents suggested that many people did not conceive of r< clear issues
as being personal. The sample was divided into subgroups on the basis of how they
responded to the task of judging the importance of nuclear power attitude for their
general political preferences. As a check on the validity of the question, a one-way
ANOVA was run for each sub-group on the relation between nuclear power attitude
and party preference. The R2 values are plotted against the importance of nuclear
power for political attitude in Fig. 2. It is seen that there is a very clear relationship in
the expected direction.
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1 2 3 4 5 6

Importance of nuc.att. for political pref.

Figure 2. Proportion of variance of attitude to nuclear power accounted for by party
preference for different levels of importance of nuclear attitude.

In each subgroup, a regression model similar to the one of Table 1 was
estimated. The beta weights for general and personal risk are plotted in Fig 3. (The
corresponding values for utility judgments showed the same trend, but somewhat less
clear). It is seen in the figure that there is a shift from personal to general aspects as
the issue is judged to be more politically important.
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Importance of nuclear attitude for pol. choice

Figure 3. Regression weights of personal and general risk of nuclear power for
predicting attitude; varying importance for political choice.

Discussion

First, the present data did not support the wide spread notion that Swedes now are
ready to accept a local nuclear waste repository. The reason why our data differ from
the home interview polls is probably that interviewers prompt the respondents to reply,
either explicitly or implicitly. This matter will be further analyzed in the nex: study to be
reported in the oresent paper.

Second, the moral aspect came out as a very important one in a list of 22 risk
dimensions. Still more important was the judgment that the risk was "unnatural" and
that it could injure children and future generations.

Third, items based on cultural theory of risk perception, while significant,
contributed only very marginally to the prediction of risk perception and acceptance.
This finding is completely in line with previous work in Sweden, using the
Wildavsky-Dake approach, but inconsistent with some published data in the USA
(Wildavsky & Dake, 1990). It is, in our judgment, unlikely that the explanation for this
inconsistency is poor quality of the translation (these are quite simple items), lack of
variation among the respondents (they varied) or a drastic cultural difference between
Sweden and the USA, involving profound differences in the matters of concern to
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people. While Sweden and the USA surely differ, we cannot see that the difference is
dramatic and modern mass media and means of communication have surely made our
societies come closer to each other. Besides, other American (Renn, Kasperson,
Kasperson & Tuler, 1992) and Canadian data (Slovic, Flynn, Mertz & Mullican, 1992)
have also failed to replicate the original Dake-Wildavsky findings in the sense that the
correlations they found were much weaker than the original ones.

The findings of Wildavsky and Dake could partly be artefactual since they
reported only correlations which were found to be significant. It is therefore not
surprising that their correlations were particularly large.

We conclude that Cultural Theory does explain a minor share of the variance
in risk perception, but that it offers little in addition to other, much more powerful
explanatory variables, such as those suggested by Slovic and co-workers (Slovic,
Layman & Flynn, 1991), moral aspects, trust in experts and institutions and - of course
- real risk (Drottz-Sjöberg & Sjöberg, 1990; Sjöberg & Drottz, 1987).

Fourth, a cost-benefit approach to risk perception and acceptance did poorly.
A risk perception model was somewhat better. Drastic improvement was found when
concern with the community was added.

Fifth, the NIMBY syndrome, often referred to (Armour, 1984; Brion, 1988; Brion,
1991; Daggett, 1989; Kraft & Clary, 1991), is not apparent in these data. What people
responded to most strongly was the health of others and the stigma of their
community.

It was found that only a rather small fraction (12-21 percent) of the opposition
to a repository could be classified as NIMBY. Even this is probably a gross
over-estimation since, in most cases, a local repository has never been seriously
considered. Only a few sites are regarded as acceptable by the government and the
industry. It would be interesting to analyze in detail responses from people living close
to such proposed sites. The present data are insufficient for such an analysis. A study
by Biel and Dahlstrand showed that perceived risk and dissatisfaction with siting
increased in respondents living closer to a proposed site (Biel & Dahlstrand, 1991).
Similar findings have been reported in the USA, with the added phenomenon of
polarized attitudes in areas closest to a site (Benford, Moore & Williams, 1993). Back
on the Swedish scene, it has been argued that concerned groups have shown a much
larger involvement than merely in stopping a local siting, hence not fitting the NIMBY
label (Lidskog & Eländer, 1992).

What, indeed, is a NIMBY attitude? The idea is that people accept that waste
must be deposited somewhere, but that nobody wants to accept it in one's own
community. This is often regarded as irrational or selfish. It could be seen as a quite
rational attitude, however, and little is gained from a condescending attitude here, just
as little as the "psychiatric" explanation of nuclear risk perception as "radiophobia" has
contributed to our understanding of public opinion concerning nuclear power, as
pointed out by Drottz-Sjöberg and Persson (1993). It has been shown that opposition
to siting is neither uninformed nor overly emotional (Kraft, et al., 1991).

43-
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It could be argued that since we now have nuclear waste we must also accept
a repository. Then, all opposition would be NIMBY and the concept would be quite
empty and unnecessary. Alternatively, all local opposition which does not accept a
technical argument in favor of a certain site would be NIMBY. But part of such
opposition would surely involve a challenge of the technical analysis, and alternative
sites would normally be available. Thus, not even in this case would it be reasonable
to equate all opposition with NIMBY and more analysis would be necessary.

Pollock, Vittes and LJlie (1992) defined a NIMBY attitude as involving acceptance
that hazardous waste must be deposited somewhere, and at the Game time rejecting
having it one Is own community. But it is hard to see how this definition does not
coincide with just the latter part, since waste by definition must be disposed of in one
way or another. They defined a NIMBY attitude operationally as accepting that new
facilities for waste disposal should be built, and rejecting such facilities in one's
neighborhood. However, people who rejected that notion may well have felt that
existing, old, facilities could have their capacity increased.

Attitude to nuclear power was on the whole better explained by general than by
personal aspects - especially for people who were more likely to take it into account
in forming their political preferences.

The present data show that peoples risk attitudes were most affected by their
perception of the fate of the community they lived in - either the health of people living
there or the stigma that they believed a repository might bring about. There is nothing
irrational about this, but waste facilities must of course been placed somewhere.
Perhaps an economic compensation approach might solve the problem (Contreras,
1992) - we turn to this possibility in the next study.

Study 2

Inhaber suggested that a nuclear waste repository could be made more acceptable
if people of the local community were to be offered economic advantages for
accepting it (Inhaber, 1992). This sounds like a reasonable suggestion, even if the
results of previous research, including the present Study 1, do not support it and it
seems doubtful in view of the strong moral convictions that people apparently have
concerning this type of risk.

In this study, we asked people whether they would accept a nuclear waste repository
in their local municipality, what economic compensation they would require, and what
other demands they would make.

This study is also a follow-up performed in order to check on the effect of
prompting people to make a choice, either by excluding "doubtful" or "don I know" as
suggested response alternatives, or by means of a special prompt question.
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Method

A random sample of 1125 persons of the Swedish population was asked a set of
questions concerning nature (not described or analyzed here) in a mail survey, in the
end of the questionnaire, there was a section covering nuclear power.

There were three versions of the nuclear power questions, distributed to three
sub-groups which had been obtained by randomization. All three versions asked the
following set of questions:

1. A judgment of over-all attitude to current Swedish nuclear power on a 7 step scale
from -3 to +3.

2. A judgment of whether questions concerning the deposit of nuclear waste have
been answered in a satisfactory manner, on a similar 7 step scale from "No, certainly
not1 to "Yes, definitely".

These two questions had been used in previous work of our own (Drottz-Sjöberg &
Sjöberg, 1991; Sjöberg, et al., 1988).

3. A comparison question asking whether the Swedish manner of nuclear waste
deposit was safer than that in other western European countries, i.e. disregarding
Russia, Central and Eastern Europe.

4. A question whether the respondent had the impression that we can deposit nuclear
waste in the bedrock in Sweden.

5. The question quoted in Table 2 about the acceptability of a nuclear waste repository
in one Is own municipality. However, in version C there were only two response
alternatives: acceptance or not acceptance (i.e. "doubtful" or "don t know" as used in
the other two versions were excluded).

6. Then followed a prompt question in version A (see below)

7. A final question asking the respondent to imagine that the inhabitants in a
municipality would be economically compensated if they were to accept a nuclear
waste repository. The respondents were asked to reply whether they would accept it
with an economic compensation of X SEK per year (X to be stated), or would demand
X SEK and in addition have other demands, to be stated.

The prompt question in version A followed immediately after question 5. The
prompt question urged the respondents who had chosen "doubtful" or "don t know"
as replies to question 5 to reconsider and to try to make a choice between accepting
or not accepting.

Hence, the design was as follows:

Version A: "Doubtful" and "don \ know" were possible alternative responses to question
no. 5, but this question was followed by a prompt, urging people to make a choice.

- m -
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Version B: "Doubtful" and "don t know" were possible alternative responses to question
no. 5, and there was no prompt.

Version C: "Doubtful" and "don t know" were not suggested as possible alternative
responses to question no. 5 and there was no prompt.

Results

The number of respondents for versions A, B and C were 136, 131 and 128,
respectively. 187 were male and 203 female. Their mean age was 42.2 years.

The results reported here are preliminary, being based on 35 percent response.
Are the data still comparable to Study 1? An answer can be found in Table 2 which
reports the distribution of responses in version B, which asked the acceptance
question in the same manner as in Study 1. As can be seen, the number of
respondents opposed to a waste repository was much larger in Study 2 than in Study
1, while the percentage of uncertain respondents was the same. Hence, the data of
Study 2 should not be interpreted as representative of the population, but the
comparison between the three versions is still of interest6.

Economic compensation for acceptance of a repository. Only 66 of 395
respondents (17 percent) indicated that they would accept a repository given
economic compensation. The median yearly income demanded was StK 10000,
corresponding to a capital of SEK 100000 with a 10 percent rate of interest. In a
moderate size municipality with a population of 100000 this would correspond to a
one-time payment of SEK 10 billions (US $ 1.4 billions). The sum can be compared
with the offer made in 1987 to the state of Nevada of $10 million (Frey, 1993). It seems
likely, furthermore, that the estimate is too small since it is based on the small minority
who said they would accept economic compensation.

Twenty-one of the 66 respondents who accepted economic compensation
raised demands in addition to money; several comments of some interest were made.
The most common demand was for security, the second most common was for
information and openness. Other comments, some made by respondents who did not
accept economic compensation, stated that the matter was not economical at all, that
the respondent was willing to accept a repository not for persona! gain, but for the
country, or that the whole idea was one of bribery. "I am not for sale", one respondent
wrote. Some respondents said they would move. One person demanded that nuclear
establishment people and their families should have to live close to the repository.

Effects of prompting. Now, for the question of prompting. The powerful implicit
prompt of version C, where the DK alternatives were simply not given, resulted in 61
percent of the respondents choosing acceptance and 39 rejection of the repository.

6 A check of differences within genders showed that the difference between Studies 1 and 2 in level
of acceptance was reduced by 1/3, i.e. 1 /3 of the difference was accounted for by differences in over-all
male and female response between the two studies. The first 35% of the 70% response in Study 1 did
not show a lower level of acceptance, however, making it less likely that increased response rate in
Study 1 will change the picture drastically.
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Hence, while the over-all result is still a rejection of the repository, the prompt made
the population look more positive. It is interesting to note that only 6 (of 128)
respondents to version C chose to skip the question, in spite of 1/3 choosing one of
the DK alternatives when they were given (versions A, before the prompt question, and
B). Answers to the acceptance question thus appear to be quite vulnerable to
response alternative variation and to prompting.

Version A included a prompt question directed to those who had chosen one
of the DK alternatives. Out of 39 uncertain respondents, 22 did commit themselves in
response to the urging to do so in the prompt question. However, they did so mostly
in favor of rejecting the repository, see Table 2. The percentage of respondents
positive to a repository was the same with and without and explicit prompt - only the
implicit prompt favored a positive attitude.

General discussion

Let us begin with a few methodological remarks. It has long been known that even
very small changes of the formulation of questions can have large effects on the
responses (Rasinski, 1989; Schuman, et al., 1981). Wording effects tend to be larger
with respondents with a low level of involvement (Bishop, 1990).

The inclusion of DK as an explicit choice alternative results in a rather strong
increase of the number of DK responses, according to Schuman & Presser (Schuman,
et al., 1981). They claimed that the increase amounted to about 20 percent of the total
sample for a set of rather heterogenous questions. Aydiya and McClendon found
smaller effects, of the order 10 percent (Aydiya & McClendon, 1990). In the present
data, the tendency was ever stronger: about 30 percent chose DK when it was
explicitly offered as a response alternative. It can be noted that Mitchell criticized polls
in the US following the TMI accident for not allowing for DK responses (Mitchell, 1980).

We suggest that some people are ambivalent about whether to accept a risky
option such as a nuclear waste repository. If the option of indicating uncertainty is not
explicitly offered, as here in our mail survey where that alternative was not mentioned,
or in a home interview where stated alternatives are not displayed, people are driven
by acquiescence response bias or other cues to agree. The prevalence of response
styles of acquiescence and social desirability has been amply documented in
psychometric research (Messick, 1991). If, on the other hand, people are first allowed
to clearly state that they are uncertain and then urged to take a stand, they may
become more risk averse. It is easier to avoid the issue by rejection of a course of
action and the respondents have already invested some prestige in stating that they
were uncertain and not ready to accept the risky alternative at this point in time.

The reason why SIFO obtained much higher acceptance rates seems to reside
in the face-to-face interaction process in their home interviews. It should be noted that
the SIFO polls have shown about 50 percent acceptance for a number of years. But
even if the present data are doubted, they agree well with over-all rejection of a local
waste repository as revealed, e.g., in the voting intentions (only 20 percent said they
would vote in favor of a repository). We conclude that it is NOT true that Swedes are
now ready to accept a local repository.
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The most important determinants of nuclear waste attitudes and risk perceptions
in the present work were the notions of "naturalness" and various aspects of morality.
As to the latter people seem to feel that the nuclear industry involves taking health
risks for present and future generations, and that a repository would stigmatize a
community, cp. Slovic et al. (1991). They appear to be quite unwilling tc consider
economic compensation in order to accept a repository, and indeed in some cases
saw the very suggestion as an insult ("I am not for sale") or as a bribery attempt.
Perhaps this negative attitude towards economic compensation was partly due to an
impression that economic compensation implies an admittance of a real risk. However,
such an impression could just as easily arise in the context of a real rather than a
hypothetical offer.

Cultural theory, as operationalized here, could not explain risk perception and
acceptance to any noticeable extent. Indeed, it added virtually nothing to the more
powerful alternative determinants discussed above (only some 2.7 percent of the
variance), and it did considerably worse than a simple measure of party preference.
The reason why replications of the Wildavsky-Dake findings have failed several times
is unclear - we know of no successful replication, however. Part of the problem may
be connected with hypothesis testing habits of many researchers, who report
significance levels and base their conclusions on them rather than on the amount of
variance of dependent variables which has been explained (John, 1992; Oakes, 1986).
As we have pointed out, many of the minute effects of Cultural Theory were significant
here, and similar findings were reported by Pollock, Lilie and Vittes (1993) who also did
not report any direct estimate of explanatory power.

Trust in the risk assessment made by government agencies and nuclear
industry has been suggested as an important factor (Kasperson, Golding & Tuler,
1992). Here it added some 4 percent in explained * riance, i.e. clearly better than
Cultural Theory.

The failure of economic compensation to work out may be related to the finding
here that people mostly regard the nuclear power issue in general rather than personal
terms, and that this is true especially if it is an important political issue for them. We
suggest that people construe of a politically salient issue as one of general rather than
personal importance. Compensation in general terms, to a community, may therefore
be more acceptable than personal compensation.

The present data suggest that most people who oppose a repository face no
moral conflict in doing so: they simply consider nuclear power to be rather useless. It
is commonly found that people construe social dilemmas in this manner - the world
becomes black and white and preferred options, such as opposing a repository, are
seen to have only advantages and no disadvantages (Sjöberg & Montgomery, 1993).
The problem, thus, is not that people are unethical but rather "The unbearable flexibility
of beliefs", to use a travesty of a movie title.
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