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THE DEVELOPMENT OF RISK ACCEPTANCE AND MORAL VALUATION1

Lennart Sjöberg and Gunilla Torell2

Abstract

The relationship between acceptability of risks and moral valuation of risky activities was
investigated in children, 10-16 years old. It was found that all age groups exhibited a strong
correlation between the two dimensions of risky activities. Older children were more tolerant
of risk taking than younger children. Individual actions were judged in a more lenient manner
than collective actions. Girls tended to be more morally condemning towards risk taking, but
the youngest girls were not less prone to accept risks than boys. General measures of moral
development according to Piaget and Kohlberg were not associated with perceived
acceptability of risk or the judged morality of risky activities but relations were found between
risk taking and assertiveness and perceived freedom, which were the most important factors
in accounting for risk and morality attitudes.

The acceptance of risk in modern society has been a frequently discussed issue since it was
introduced in the seminal work of Sowby (Sowby, 1965). In the 70's, risk came to be an
issue of utmost political importance in many countries, in particular the risk of nuclear power.
Extensive research on risk attitudes followed (Sjöberg, 1987).

Starr (Starr, 1969) claimed that risk acceptance was related to the benefit of an activity
and that "voluntary" activities were more readily accepted than other activities. However,
Starr based his conclusions on aggregated data. Fischhoff et al (Fischhoff, Slovic,
Lichtenstein, Read & Combs, 1978) suggested that one should approach the problem of
risk acceptability more directly, basing the study on individual ratings of various aspects of
risky events and r rtivities. They performed a factor analytical study of risk aspects and
came up with e s . 3f 9 dimensions which has later been used by some other workers in
the area. The «k dimensions were "not known to science", "not known to exposed",
"new/unfamilis et ect delayed", "involuntary", "not controllable", "certainly fatal", "dread" and
"catastrophic"

As pointed c / by Sjöberg and Winroth (Sjöberg & Winroth, 1986), the aspect of explicit
moral valuatity <'s lacking among the dimensions suggested by Fischhoff et al. Moral issues
are frequent'v reused when risk is subjected to public debate (Sjöberg, 1987) so it seemed
likely that m< r Vi valuation of an activity could be an important dimension in accounting for
risk acceptance.

'. The authors are grateful to the school authorities of Gothenburg and Vara, to the school principals
and teachers and to the children who participated in the study. We are also indebted to Elisabeth Winroth,
Asta Johansson and Gunnel Sellberg for their help in collecting the data.

2. Department of Psychology, University of Göteborg, Sweden.
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Acceptance is a concept with a semantic relation to value. To accept something is to
evaluate it as being not bad enough to reject. This does not necessarily imply, however, that
moral values are important in accounting for acceptance. There are many other types of
values, e.g. economic values, that may influence acceptance. The question of which values
are important in accounting for risk acceptance obviously needs an empirical answer.

Sjöberg and Winroth found that moral valuation indeed was of large importance as a
predictor of risk acceptance. They also found that individual actions were judged in a more
lenient manner than societal activities and that women were more likely to reject risky
activities than men were.

The results reported by Sjöberg and Winroth were valid for widely different groups
(clergy, MBA students, prisoners and pregnant women) of adult men and women. Indeed,
almost all previous work on risk perception has been concerned with adults. As a further
step, we inquire here into the generality of moral valuation as a factor in risk acceptance in
the age span 10-16 years.

Risk attitudes of children have not been extensively studied, although some suggestive
data exist. Kass and Slovic (Kass, 1964; Slovic, 1966) studied risk taking in children in
experimental tasks. Kass found a greater risk taking propensity among boys already in the
8-10 years age range. Slovic found no difference up to 8 years of age, some differences up
to 13 and then a tendency towards larger diferences, all in the direction of greater male
preference for risks. Slovic's data were based on volunteers and the more timid girls may
have avoided the game altogether, hence making differences between boys and girls
appear smaller than they really were.

Adult and teenage females are known to be more aversive to risk than men. This is a fact
which has been well documented both in the more traditional research on fear reactions
(Maccoby & Jacklin, 1974) and in more recent work concerned with risk attitudes to specific
technologies such as nuclear power (Brody, 1984).

Data on child accidents usually show that boys are more likely to have accidents than
girls, especially accidents in traffic and drowning. Such data can be interpreted as
demonstrating that boys take larger risks than girls. Fig.1, based on current Swedish data
(SCB, 1991) shows the relative accident risk (fatal accidents) for males in relation to females
for all age groups, except the very oldest. It is seen that males exceed in risk for all groups
but most strongly for adults. Vågerö and Östberg (Vågerö & Östberg, 1989) reported that
the male/female risk ratio for fatal accidents, poisoning and violence was about 2:1 in the
age group 1-19 years.



RHIZ1K0N: Risk Research Report No. 7 Sjöberg & ToreH: The development of risk acceptance
and moral valuation

10 2 0 3 0 4 0 5 0 6 0 7 0 8 0

Midpoint of age interval

Fig. 1. Risk ratio males/females for fatal accidents and five age groups.

The data in Fig.1 refer to actual accidents, and these, in turn, reflect not only risk
perception and risk taking behavior but many other factors as well. Still, it is natural to
inquire into the role of risk perception for accident statistics.

Women have been found, in a great number of studies, to be less risk tolerant than men.
It is unknown, however, when gender differences in risk aversion develop or if they are
present from birth. By including a group as young as 10 years we wished to investigate that
issue. Furthermore, Drottz-Sjöberg and Sjöberg found that adolescents in the age span
18-20 years were remarkably less risk averse than the general population in judgments of
nuclear power risks subsequent to the Chernobyl accident (Drottz-Sjöberg & Sjöberg, 1991),
while another study (Sjöberg & Drottz, 1988) found that females in the same age group were
somewhat more risk averse than older women. It was therefore considered that
development of reactions to risks up to the age about 16 should be of special interest. Since
parents presumably are concerned about teaching their children to avoid risks, while peers
may do exactly the opposite, it is also conceivable that risk attitudes are related to perceived
social pressure of various kinds. We therefore included items measuring perceived social
influence.

Moral development was to be investigated in the present study not only by means of
judgments of risky activities but also by items measuring moral development according to
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Kohlberg's (Kohlberg, 1963) and Piaget's (Piaget, 1932) theories. Those are theories which
purport to describe moral development as a general phenomenon and they should also be
pertinent to the specific problem of the development of moral valuation regarding risky
activities. We question here whether moral development can really be well described in such
very general terms.

In the Sjöberg & Winroth study it was found that risky individual actions were judged as
clearly more acceptable than societal actions. It was a further purpose of the present study
to investigate if this seemingly basic difference in reactions to risky activities was present in
younger groups or else, when it tends to emerge.

Method

Subjects

The subjects were pupils of the compulsory school, aged 10, 13 and 16 (grades 3, 6 and
9). (There are 9 grades in the Swedish comprehensive compulsory school. Children start
at the age of 7). There were 70 pupils from grade 3, 87 from grade 6 and 65 from grade 9.
An attempt was made to get an even distribution also with regard to gender (110 girls and
111 boys participated) and the rural vs suburban dimension (108 rural and 113 suburban)3.
All pupils who were present when the questionnaire was presented took part in the study
but a few questionnaires had to be discarded because they were answered in an incomplete
manner. It took about 45 minutes (1 class hour) for the pupils to respond to the
questionnaire.

Questionnaire

The first section called for judgments of moral valuation or risk acceptance of 40 actions
used by Sjöberg and Winroth but slightly modified in order to fit younger subjects. Half of
the subjects judged only moral valuation, half only risk acceptance4. Half judged individual
actions first, half societal. (Groups were formed at random). An example of individual action

3. The urban children lived i a large city. All data were collected in western Sweden. The rural vs. urban
distinction will not be further discussed since we found no interesting differences between these two
groups.

*. The reason for this design was that we wished to avoid the problem that making one set of
judgments necessarily must influence the other set. We chose a design which made this criticism irrelevant,
since no child was asked to make both types of judgments. As a consequence of this choice of design,
intra-individual correlations between risk acceptance and moral value could not be computed.
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is "Swimming in deep water". An example of societal action is "Importing food from
developing countries".

The rating of moral valuation specified that the activities were to be rated in terms of
whether they were "right to carry out from a moral point of view". The rating of risk
acceptance asked the subject to rate "if it was a risk one could take". !n both cases there
were 7 categories, numbered 1 - 7, lower values denoting less acceptance or a lower moral
valuation. 7 was specified as "Yes, absolutely" and 1 as "Absolutely not". Hence, higher
values denote a more lenient attitude towards risk.

The questionnaire continued with 4 items of a Swedish scale constructed by Bergling
(Bergling, 1981) to measure Kohlberg's stages of moral development. These items ask
about the subject's preference when it comes to deciding on the rules of a game, where to
go on a tour, selection of a leader and economic decisions. There were 5 alternatives to
each item, viz.

- discuss the matter until everyone agrees;
- one or two in the group usually decide;
- someone else will decide for us;
- first discuss and then vote;
- try it to see what is best.

The score according to Bergling varies from 0 to 7 points, the third level requiring at least
6 points and the second at least 3.

The next set of questions was constructed in order to explore moral development
according to Piaget. There were 4 items asking about the relation between the severity of
a crime and its discovery, if it is more serious when a the victim is an individual or society,
and how honest the subject was when he or she discovered having obtained to much
change in a shop. The four items were summed, a higher sum denoting a higher level of
moral development.

Some additional items of the questionnaire were concerned with how often the subject
had performed such misdemeanors as cheating, shoplifting, lying, and truancy. They were
also asked to judge how often their peers had performed these actions.

Results

Means of ratings of risk acceptance and moral valuation of each of the 20 individual and the
20 societal actions were computed. In Figs. 2-4 the mean risk acceptances are plotted
against mean ratings of moral valuation, separately for each age group, and for individual
and societal actions.
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Rg. 2. Mean ratings of risk acceptability and moral value, subjects 10 years old. Circles=individual
actions, stars=societal actions.

Fig. 3. Mean ratings of risk acceptability and moral value, subjects 13 years old. Circles=individual
actions, stars »societal actions.
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Fig. 4. Mean ratings of risk acceptability and moral value, subjects 16 years old. Circles=individual
actions, stars=societal actions.

It might be suspected that the youngest children could not be expected to make valid
judgments of moral valuation. Their judgments of moral valuation have therefore been
plotted against the judgments given by the oldest participants, see Fig. 5.

The figures amply illustrate the strong correlations between risk acceptance and moral
valuation in all groups, and also the consistency in judgments of moral valuation over the
age span 10 to 16 years. Correlations between risk and moral valuation were well above 0.9,
see Table 1. There were consistent negative correlations between rating number (indicating
place in the questionnaire), indicating that ratings tended to become lower (less lenient) as
a function of time. A similar trend was observed by Sjöberg and Winroth.
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Fig. 5. Mean moral value ratings of 16 year olds plotted against corresponding data from 10 years
olds. Circles=individual actions, stars=societal actions.

For further analysis we computed the average ratings of risk and moral valuation across
all 20 individual and all 20 societal actions for each individual, thus producing four average
scores for each individual. These average scores were then used to investigate order
effects. Order was found to have no noticeable effect on the level of the ratings. (This lack
of effea is somewhat surprising since it was shown above that there is a correlation within
sections between order and ratings). It was thus justified to ignore it in further analyses.

There were sizable differences between judgments of individual and societal actions. For
moral valuation, F(1,108)=48.474, p<0.001, and for risk acceptance, F(1,111)=55.468,
p<0.001. In both cases, ratings of individual actions were more lenient, in accordance with
our previous results with adults.

Two-way ANOVA's were run to analyze sex and age effects on the risk and moral
valuation ratings. Although age was significant throughout • a more lenient attitude
developed as the children grew older • there were sex differences only in ratings of moral
valuation, boys being more lenient. There were no significant sex by age interactions.

8
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Table 1. Correlations among mean
n questionnaire (Number) for three
societal actions below.

Moral
value

Risk
acceptability

Moral
value

Risk
acceptability

Moral
value

Risk
acceptability

Number

10 years

Moral
value

1.000

0.956

0.963

0.952

0.933

0.891

-0.137

Risk
accepta-

bly

0.941

1.000

0.980

0.973

0.962

0.928

-0.101

ratings of risk acceptability, moral value and position
age grooups. Individual actions above diagonal.

Age Group

13 years

Moral
value

0.924

0.933

1.000

0.993

0.979

0.958

-0.189

Risk
accepta-

bly

0.917

0.912

0.960

1.000

0.975

0.954

-0.210

16 years

Moral
value

0.871

0.897

0.933

0.905

1.000

0.977

-0.161

Risk
accepta-

btty

0.835

0.835

0.912

0.876

0.960

1.000

-0.162

Number

-0.341

-0.399

-0.417

-0.356

-0.299

-0.290

1.000
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Figures 6 and 7 lustrate the trends of ratings of risk and moral valuation.

9 tO f» 17 13 14 1% It IT

Age

Fig. 6. Mean sums of moral value ratings as a function of age and sex.

10 11 12 13

Age
14 IS 16 17

Fig. 7. Mean sums of risk acceptability ratings as a function of age and sex.

10
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The lack of a sex difference in risk judgments is probably mostly due to the fact that the
youngest girls were less risk averse than boys of the same age; some time between ages
10 and 13 a change appears to have taken place and the feminine caution we have
observed in adult groups appears. More data are needed, however, to establish this as a
reliable effect. It may be noted that moral hesitation about risk taking was more pronounced
in girls already in our youngest group.

We now turn to the analysis of a number of additional variables which may throw some
light on the development of morality and risk acceptance.

Moral development according to Kohlberg and Piaget

Two scales were available, one for Kohlberg's theory and one for Piaget's. In sex by age
analyses, only the latter yielded an age and sex effect. For age, F(2,212)=4.433, p<0.05,
and for sex t(155)=2.287, p=0.023. Data indicated a more rapid moral development for girls.
In the case of Bergling's scale, constructed according to the Kohlberg theory, there was a
trend in the expected direction, but only a modest F value was obtained, F(2,214)=1.822,
n.s. Hart of the reason may be that the four items in the Kohlberg scale apparently were
rather inefficient as indicants of an underlying trait, correlations between them being quite
low.

A further Piagetian indicator of moral valuation was given by the measure of attitude to
punishment of criminals. That measure showed no age or sex differences.

The correlations between risk ratings and the two developmental measures were
computed withing age groups, see Table 2. Three correlations of 24 were significant. On the
whole, the relationships seemed to be random, although there may have been a tendency
for a negative relationship in the two higher age groups between the Piagetian measure and
risk ratings.

11
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Table 2. Correlations between developmental
Isvel according to Kohlberg and Piaget and risk
ratings.

Age group Type of risk rating

10 Risk acceptance
Individual actions

10 Risk acceptance
Societal actions

10 Moral judgment
Individual actions

10 Moral judgment
Societal actions

13 Risk acceptance
Individual actions

13 Risk acceptance
Societal actions

13 Moral judgment
Individual actions

13 Moral judgment
Societal actions

16 Risk acceptance
Individual actions

16 Risk acceptance
Societal actions

16 Moral judgment
Individual actions

16 Moral judgment
Societal actions

Developmental theory

Kohlberg Piaget

Correlation

-0.205

-0.202

0.162

0.069

-0.281

0.045

-0.299

-0.104

0.204

0.097

0.353*

0.276

0.092

0.085

-0.080

-0.095

-0.091

-0.124

-0.168

-0.275

-0.349*

-0.340

•0.151

-0.510**

Notes.* p < 0.05
** p < 0.01

12
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Perceived social pressure

The pupils were asked about 8 or 9 (the oldest group) counter normative behaviors. They
rated how often they had performed such acts themselves and also how often they thought
their peers hade done so. In the former case a sex difference appeared and in both cases
there were large age differences. It is interesting to note that there was a strong increase
in counter normative behavior across age groups in boys. Girls did not show the same trend
at all. On the other hand, girls apparently perceived such a trend in others.

It is pertinent to inquire into the felt pressure from peers. Girls exhibited feelings of
stronger social pressure. On the other hand both sexes showed developments towards
independence from parental reactions between the ages 13 and 16.

In order to simplify further analysis we factor analyzed all variables except the ratings of
risk and moral valuation. All data were used, and age differences were retained in the
analysis. Four factors were rotated, Varimax criterion. The two most important factors were
1 and 3. Their interpretation is rather straightforward. Factor 1 measures assertiveness and
liberation from control and is expressed in counter normative action. It is labeled
assertiveness. Factor 3 measures freedom from social pressure with regard to counter
normative behavior. It is labeled perceived freedom.

Next, we performed two-way ANOVA's, sex and age being the independent variables. In
assertiveness there was a highly significant age effect, F(2,210)=102.212, p<0.001, but no
sex effect and no interaction. In perceived freedom there was both a sex effect,
F(1,210)=6.933, p<0.01, and an age effect, F(2,210)=5.278, p<0.01, but no interaction.

The trends are illustrated in Figures 8 and 9. It is seen that perceived freedom developed
slower than assertiveness and that there was even a decrease from age 10 to 13, especially
for girls. This may reflect attempts at increased control of children when they reach puberty.

The relations between factor scores and ratings of risk acceptance and moral valuation
were next investigated. Correlations can be found in Table 3.

13
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Fig. 8. Assertiveness as a function of age and sex.

o
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I
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Fig. 9. Perceived freedom as a function of age and sex.

*

..••

«•"

10 11 12 13 14 IS 16 17

14



RHIZIKON: Risk Research Report No. 7 Sjöberg & Torell: The development of risk acceptance
and moral valuation

Table 3. Correlations between factor scores and sums of moral value
and risk acceptability of individual and societal actions.

Factor 1:
Assertive-

ness

Factor 3:
Perceived
freedom

Moral
value:

Individual
actions

Moral
value:

Societal
actions

Risk
accept-
ance:

Individual
actions

Risk
accept-
ance:

Societal
actions

Factor 1: Factor 3: Moral Moral Risk Risk
Assertive- Per- value: value: accept- accept-

ness ceived Individual Societal ance: ance:
freedom actions actions Individual Societal

actions actions

1.000

-0.006

-0.453"*

-0.337"*

-0.268"

-0.242'

-0.006 -0.453"* -0.337*" -0.268" -0.242*

1.000

0.308"

0.308*" 0.393" 0.302**' 0.386"

1.000 0.514"

0.393*" 0.514'" 1.000

0.302"* 1.000 0.7O4"*

0.386 0.704*" 1.000

Notes.* p < 0.05
• • p < 0.01
* * • p < 0.001
1. Not available due to the design

The correlations are most consistent for Factor 3, perceived freedom. A low level of
perceived social pressure was associated with a more lenient attitude towards risk.
Assertiveness was less consistently related to risk ratings but it tended to be related in the

15
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expected way, i e high assertiveness and a more lenient attitude towards risk tended to be
associated.

To clarify the relations still further we performed multiple regression analyses on each of
the risk and moral valuation ratings, using the two factor scores as predictors. The results
are given in Table 4.

Table 4. Results of multiple regression analyses of sums
risk acceptability, individual and societal actions.

Variable

Moral value:
individual actions

Moral value:
societal actions

Risk acceptance:
individual actions

Risk acceptance:
societal actions

Age

10

13

16

10

13

16

10

13

16

10

13

16

Multiple
correlation

0.256

0.377

0.532

0.328

0.555

0.436

0.396

0.137

0.481

0.349

0.236

0.602

of ratings of moral value and

Beta weights

Factor 1:
Assertive-

ness

-0.152

-0.019

-0.528"

-0.221

-0.110

-0.331

-0.151

0.027

-0.452'

-0.045

-0.014

-0.257

Factor 2:
Perceived
freedom

0.120

0.140'

0.275

0.203

0.317"'

0.276

0.434'

0.080

0.199

0.370

0.154

0.372"

There was a tendency for multiple correlations to increase as a function of age, perhaps
because older subjects made more consistent judgments. Both factors had some sizable
beta weights, none seemed to be more important than the other.

16
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Discussion

Our basic motivation for the present study was to investigate the generality of some risk
perception phenomena. This study demonstrates that several of the basic findings in work
on risk perception can be replicated also with such young groups as children aged 10 and
13.

Could the relationship be the result of the choice of actions? This seems unlikely since
the correlations were very strong. An extremely biased selection procedure would have been
required for these results, given, say, zero correlation between risk acceptance och moral
evaluations in a population of actions.

Another question is whether there were any differences between moral evaluation and risk
acceptability. Consider the fact that the two rating tasks are semantically quite distinct. A
total overlap would be very surprising. E.g., the sheer size of a risk should be related to its
acceptability, and size and moral valuation are surely different, see Sjöberg and Winroth.

A main result of the present study is the finding that the close association between risk
acceptance and moral valuation was established already at the age of 10. We also found
that, already at that age, individual actions were judged in a more lenient manner than
societal actions, thus demonstrating the pervasive nature of the phenomenong first
discovered by Starr (Starr, 1969).

In the study by Sjöberg and Winroth it was found that risk acceptance and moral
valuation were not identical although they correlated strongly. Here we also found several
differences between the two kinds of ratings. Girls were consistently less tolerant when it
came to moral valuation but they had a somewhat more lenient rating of risk in the youngest
group. At 13, girls had adopted the typical female cautiousness, in the sense that there was
a clear gender difference, but not at 10. This is somewhat later than reported by Kass and
Slovic (Kass, 1964; Slovic, 1966) in their experimental studies.

Females are usually reported as being more fearful than males (Maccoby, et al., 1974).
It is striking that risk attitude studies consistently report females higher in anxiety over such
risks as those associated with nuclear power (Newcomb, 1986) and that sex differences in
attitude to nuclear power have been found to be largely attributable to differences in risk
perception (Brody, 1984; Sjöberg & Drottz, 1987). On the other hand, not all risks are
judged as more severe by females. An interesting example where no gender differences are
found is that of home radon risk (Sjöberg, 1989).

Moral development as described by scales intended to measure Kohlbergian or Piagetian
notions did not correlate to any noticeable extent with ratings of risky actions. Data were

17
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much more promising with respect to the ability of assertiveness and perceived freedom
from social pressure to explain the development of risk and morality attitudes.

There was a steady increase of assertiveness and no clear sex difference in that respect.
However, girls perceived more pressure both from parents and from peers. Both girls and
boys apparently perceived most pressure at the age of 13.

Assertiveness and perceived freedom correlated to some extent with ratings of risky
actions, indicating that a tolerant attitude to such actions partly reflects assertiveness and
perceived freedom from social pressure. Since girls adopt a more negative attitude to risk,
it may be that they do so because they perceive social pressures to stay away from risks.
The male stereotype, on the other hand, probably calls for a display of courage in the face
of risk. Longitudinal data are necessary, of course, to investigate the stability of risk
perceptions acquired in childhood and early adolescence.

Social valuations development in a few specific aspects thus seem to predict risk
acceptance quite closely, about half of the total variance (Table 4). However, morality may
not be a homogenous and general phenomenon as indicated by classical theories. One
important aspect of morality is connected with risk and the life of human beings and that is
the focus of the present paper. Other aspects of morality may be connected with, say,
property or equity of rewards. There are no necessary psychological relations between
these nuclei of morality.

Wildavsky and Dake (Wildavsky & Dake, 1990) reported some empirical work on a
Cultural Theory of risk perception (Douglas & Wildavsky, 1982). According to this theory
people "choose" what risks to worry about on the basis of pervasive life orientations. The
basic life orientations are termed Egalitarian, Hierarchical and Individualistic. Wildavsky and
Dake reported rather high correlations between, e.g., Egalitarian valuations and low
tolerance of technology risks. However, Sjöberg (Sjöberg, 1991) could not replicate these
findings in Sweden. Furthermore, it has also been found that widely different groups, such
as well to do and successful Swedish engineering students and slum dwellers i Brazil gave
quite similar rankings of a large number of risks (Sjöberg, 1991). These results speak
against Cultural Theory of risk perception. The present data present the theory with some
further problems. Young adolescents tended to rank risks in the same way as 10 year olds,
who are not expected to have yet been socialized into the belief and valuation structures of
adolescents and adults.
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