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Abstract
72 subjects provided ratings on becoming personally affected by health hazards from

contaminated garden soil. Half of the subjects lived on former sewage fields with high loads of
Cadmium (Cd) and Benz(a)pyrene (BaP); the other half were a control group. Exposure (exposed
vs. not-exposed), knowledge about the risk (Cd: ‘complete’ vs. BaP: ‘incomplete’ knowledge) and
type of risk information (verbal, numerical, graphical) varied. Judgments were provided before
and after (prior-post) presenting the risk information. There was a significant prior-post effect.
The subjects’ probability judgments increased after the risk information was given though the
given information indicated that the judgments should be lowered. The prior-post difference
did not significantly vary between the groups given verbal, numerical, and graphical informa-
tion. Not-exposed subjects behaved according to an availability hypothesis. They rated the bet-
ter-known risk to be higher, whereas exposed subjects’ judgments did not differentiate be-
tween the complete (Cd) and the incomplete known (BaP) toxicant. Post hoc analyses suggest
that subjects‘ ratings and information processing depends more on the assumed credibility of
both the threat and the information, than on the numerical information provided. Moreover,
the direction of credibility has a counter-intuitive influence. Having high credibility to a threat
or to information seems to make it less likely that quantitative information on risks will be in-
corporated in judgments.
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Introduction
This study examines (1) the effect of personal exposure and (2) the significance of the

status of scientific knowledge about the hazard on a layperson’s risk judgments. In particular,
we compare people’s probability judgments of becoming harmed by two soil contaminants.
The risks posed by the two contaminants were – at least at the time the data were sampled –
assessed to different levels of certainty by environmental toxicologists and the cadmium was
supposed to be better recognized by the public. Further, we examine (3) whether individuals’
judgments were affected by information provided on the health hazards posed by these con-
taminants and whether (4) the form in which the information was provided (verbal, numerical,
or graphical) affected its impact on probability judgments. This last aspect was investigated
because experts’ assessments of the probability of a health hazard often deviate considerably
from the subjective impressions of public respondents (Kraus, Malmfors, & Slovic, 1992;
Lichtenstein, Slovic, Fischhoff, & Combs, 1978; Slovic et al., 1995) and we want to find out which
type of information type is most effective for communicating expert knowledge about risks.

Slovic, Fischhoff & Lichtenstein (1982), and many others have reported on reliable studies
in which lay people’s judgments about mortality were compared with actual statistical data.
The more "available" an event is (i.e., the easier it is to imagine or the more it is reported in
newspapers), the higher the probability associated with it. These studies generally used a large
number of risks and subjects who neither knew the actual health statistics nor were especially
exposed to or concerned about any of the risks. It has been hypothesized that in those cases
inferential rules like the "availability heuristic" were used (Tversky & Kahneman, 1973).

The cognitive process may be different, however, for subjects who are involved in public
discussions and decision-making about a risk. In such cases, subjects have many opportunities
to seek information about the probability of becoming harmed. This seems to be especially im-
portant as a basis for exploring risk communication (Jungermann, Kasperson, & Wiedemann,
1988; Jungermann & Thüring, 1993).

From an environmental science point of view, environmental risk is largely conceived of
as a function of exposure and damage (Lühr, Hefer, & Scholz, 1991; McKone, 1999; McKone &
Maddalena, 1997; Paustenbach, 1989). Exposure assessments usually focus on a certain type of
damage (e.g., cancer or kidney malfunction) and provide a dose-response curve. One curve fre-
quently used for chronic diseases presents data about the probability that a type of damage
will occur (the response) given an average daily intake of some substance (the dose). This leaves
the question of whether or not this probability based risk information should be communicated
to the public and, if so, how to do it. We focus on judgments about health risks drawn from
probability ratings derived from statistical frequencies. Note that most results in the field of
scientific environmental hazard assessment are originally formulated as probability state-
ments.

There are various problems related to the communication of ‘frequentistic probabilities’.
The first is that it is not clear how individuals in a quasi-psychophysical paradigm should con-
nect their subjective impressions with numbers from 0 to 100 percent for events, which they



Judgments on Health Hazards to Soil Contamination

ETH-UNS Working Paper 27 3

have never seen or recorded (Beyth-Marom, 1982; Cvetkovich & Earle, 1985; Gigerenzer, 1998;
Mellers & McGraw, 1999; Shanteau, 1978; Siegrist, 1997). Another problem is that subjective
impressions of risk are known to be multidimensional, including aspects other than the prob-
ability of a type of damage (Borcherding, Rohrmann, & Eppel, 1986; Slovic, 1987; Vlek & Stallen,
1980). Thus, it seems plausible that these other aspects also appear when individuals are asked
to rate the probability of being affected by a certain hazard. Thirdly, we know that risk- and
probability-ratings are sensitive to the question mode (Jungermann, 1997). Finally, we must
acknowledge that the concept of probability is not homogeneous; probabilities are often inter-
preted as subjective probabilities and some notions, such as "degree of belief," do not obey the
law of additivity (Shafer & Tversky, 1985; Walley, 1991). When we use the seemingly easy stan-
dard measure of direct probability ratings in this study, we do not presume that this measure
has been proven to be a probability measure in any of these theories. Instead, we use it with
the purpose of studying its relevance and suitability for human risk communication.

Based on the findings outlined above, we start with the following hypotheses: From an
availability hypothesis, we assume that, for exposed people (i.e. those who live on contami-
nated soil and have been involved in information campaigns), risk information is available to a
high degree. Thus, we investigate whether their perception of risk might even be unreasonably
exaggerated (Hypothesis 1). Hence, they may exhibit higher probability ratings for health risks
from the beginning and are less affected by subsequent information about risks than members
of the control group. Personal exposure, not the number of persons exposed to a risk, has al-
ready been established as a separate factor in the psychometric approach of Slovic, Fischhoff, &
Lichtenstein (1982).

Weber, Scholz, Bühlmann, & Grasmück (in press) found, however, that people who live on
contaminated soil give lower ratings on general soil risks than a control group of arbitrarily
chosen citizens. In this study, however, we asked for the likelihood of being personally affected,
rather than for an assessment of a general risk. As Fischhoff, Bostrom, & Jacobs Quadrel (1997)
have pointed out, “asking people about risks to other people like themselves is not the same as
asking them about their personal risk” (p. 994).

Additionally, we assume that the consequences of scientifically complete known or well-
known and publicly discussed risks are known to lay people. In such cases, the memory traces of
imagined health consequences should be more available leading to higher probability judg-
ments on possible health risks (Hypothesis 2). This hypothesis conflicts with some interpreta-
tions of psychometric risk research that assume novel risks or risks that are not well known will
get high ratings. As Karger and Wiedemann (1998) have recently shown, however, the “psy-
chometric approach” (Slovic, 1987) cannot be considered to have general validity; characteristics
of individuals such as exposure and degree of concern have differential importance.

The presentation of information on scientific assessments should change the probability
in the direction of the data presented. Drawing on Michalik, Weber, & Scholz (1998), we assume
instead that providing information on cause-impact relationships will increase the estimated
risk (Hypothesis 3). To elucidate the understanding of probability information, we manipulated
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the type of information people were given (either verbal, numerical, or graphical). We assumed
that the salience of the information increases as you move from verbal, to numerical, to graphi-
cal presentation. Thus the change or increase in probability judgments (i.e. the post-pre infor-
mation presentation difference) will also increase from verbal through numerical to graphical
(Hypothesis 4). Even though there has been an intense controversy about the modes of knowl-
edge representation in memory (Gibson, 1986; Paivio, 1983; Pylyshin, 1981), there is some
agreement about the differentiated effects of form (e.g. text versus pictures) on knowledge
acquisition (see, for instance, (Budescu, Weinberg, & Wallsten, 1988; Mandl & Levin, 1989)). A
contrasting hypothesis, in accordance with the argument of Shanteau (1978), would predict
that it should be easiest to translate numerical information into a numerical value on a prob-
ability rating scale.

Method
Participants

72 subjects took part in the study. The study was conducted as a field experiment because
the factor "exposure to soil contamination" could not be simulated in a laboratory. Half of these
subjects had been exposed to soil contamination (exposure-group); the other half had not (not-
exposed-group). Each group contained 18 females and 18 males.

The subjects of the exposure-group lived in a mid-sized city in the North of Germany.
Three years before the field experiment was conducted, critical loads of Cadmium (Cd) and
Benz(a)pyrene (BaP) had been detected. The contaminated area contained about 160 one and
two-family middle class houses with gardens. The houses were built on the former sewage
fields of the city. Unaware of the possible danger, the residents had used their gardens for food
production for thirty years. Before the field experiment, the residents had been involved in dis-
cussions about soil contamination with experts and municipal and state authorities for ap-
proximately two years. In the course of the discussions, the soil and residents‘ blood and urine
were surveyed, analyzed, and discussed on several occasions (Scholz, Schmitt, Vollmer, Vogel, &
Neisel, 1990). The outcome of these discussions was a consensus decision by the participants in
the discussion board consenting to exchange the 0.5 m topsoil of all gardens that showed a
load of more than 2 ppm. The soil exchange started shortly after the experiment and one
should note that nearly all subjects had stopped gardening immediately after they became
aware of the health risk.

The subjects in the not-exposed group lived in a demographically comparable area where
no incidence of soil contamination was known. This area contained one- and two-family houses
similar to those of the exposed group with respect to age, size, style, and location. In particular,
the control group also owned residential gardens that were used intensely for food production.

Three age categories were distinguished. With respect to age the two groups (ex-
posed/not-exposed) did not differ significantly (χ2(2, N = 72) = 4.23, p =.12); most subjects (n =
43) belonged to the middle category (age between 30 and 60 years).
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Sampling
Shortly before the experiment was conducted, a letter was sent to the households in the

contaminated and control areas. The letter announced that an interview study would be con-
ducted. The study was described as part of an interdisciplinary investigation aimed to improve
information on environmental risks. The researchers conducted the interviews within one
week. Households were selected at random in each of the study areas and one subject was in-
terviewed in each residence. The residents exhibited a high rate of willingness to participate in
the experiment, in particular in the exposure-group. In the course of sampling, only 15 subjects
in the exposure area did not participate (10 persons said they were not interested, 2 persons
argued they were interested but had no time, 3 persons could not be met at home despite sev-
eral tries). In the not-exposed-area 30 subjects did not participate (15 persons were not inter-
ested, 6 persons were interested but had no time, 9 persons could not be met despite several
tries).

Procedure
Data collection lasted 10 to 15 minutes per subject. The interviewers used exactly the

same formulations of a written, structured interview guide. After some introductory questions
and two initial risk judgments, subjects were handed the two information sheets (Cd, BaP) of
the same information type, one after the other. The order of the two information sheets was
balanced. After giving back each information sheet, subjects provided another probability
judgment and evaluated the credibility of the information. Finally, they provided ratings on
their interest in scientific, environmental and health issues.

Material
The information sheets concerned two risks: Cd (risk ‘completely known to science’), and

BaP (risk ‘incompletely known to science’). Despite the inherent differences between the risks, a
careful effort was made to equalize the risk information as much as possible. Each information
sheet contained two sections that were varied according to the experimental design. Table 1
shows the three versions (verbal, numerical, graphical) for Cd. The BaP information had the
same wording. The only differences were that the term Cadmium was replaced with
Benz(a)pyrene and instead of “Cadmium is a heavy metal detrimental to health” the statement
“Benz(a)pyrene is a polycyclic aromatic hydrocarbon detrimental to health” was provided. Note
that the numerical information about Cd and BaP were matched as much as possible (see Ta-
bles 2 and 3).

Table 1: Information sheets about Cadmium in topsoil (three versions).

Introduction to all three Cadmium versions
• Cadmium is a heavy metal detrimental to health.
• Cadmium is emitted into the atmosphere by combustion processes and by other kinds of emissions.
• By precipitation and deposition it settles on topsoil and washes into it.
Version 1:
The verbal information

Natural Cadmium concen-
trations in topsoil are very
high in some parts today. This
is particularly true for the
vicinity of industrial and ur-
ban regions.

Version 2:
The numerical information

Natural Cadmium concentration in
topsoil is up to 0.1 micrograms per kilo-
gram in topsoil. In the vicinity of urban or
industrial regions, concentrations be-
tween 0.26 and 1.0 micrograms per kilo-
gram topsoil are frequently found today.

Version 3 :
The graphical information

The following graph in-
forms about natural Cad-
mium concentrations and
about present-day loads in
topsoil (see Figure 1)
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Figure 1: Natural Cadmium concentrations and concentrations frequently occurring today in the vi-
cinity of urban and industrial regions in the topsoil of Federal Republic of Germany.

The graphical information about Cd is shown in Figure 1 and 2. Table 2 and Figure 3 pre-
sent the information about BaP. Further general information for all three BaP versions are
shown in Table 3.

Table 2: Further general information for all three Cadmium versions.

• It is a scientifically established fact that Cadmium, at elevated levels loads, is absorbed in concentra-
tions detrimental to health by plants via their roots.

• Some plant species are considered to be critical e.g. the carrot.
• Cadmium ingested with food is deposited in the kidneys and in the spleen.
Version 1:
The verbal information

Continuous intake of Cad-
mium via food plants leads to
damage of the kidneys and of
the spleen.

Version 2:
The numerical information

The food intake by a citizen of the
Federal Republic today shows average
Cadmium content of about 70 micro-
grams. If food containing this concen-
tration is taken over an entire lifespan,
the result is (according to calculations)
a kidney malfunction rate between 0.1
and 1 percent at approximately 45 years
of age.

In the case of a daily food intake of
100 micrograms Cadmium, the mal-
function rate is about 3:100, at 300
micrograms approximately 22:100, and
increases to approximately 44:100 at
500 micrograms.

Version 3 :
The graphical information

The food intake by a citi-
zen of the Federal Republic
today shows average Cad-
mium content of about 70
micrograms. The following
graph informs about calcula-
tions of the food dependent
kidney malfunction rate (see
Figure 2).
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Figure 2: Average kidney malfunction rate due to daily food intake of Cadmium at the age of 45 in
cases of different concentrations of micrograms Cadmium per kilogram food.

Figure 3: Natural Benz(a)pyrene concentrations and present-day loads in topsoil.
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Table 3: Further general information for all three BAP versions.

• Some scientists claim/assume that high loads of Benz(a)pyrene tend to be assimilated by plants via
their roots in concentrations hazardous to human health.

• Some plant species are considered to be critical, e.g. the carrot.
• Benz(a)pyrene ingested with food is transformed into certain metabolites which pass into the stom-

ach and into the intestine.
Version 1:
The verbal information

Benz(a)pyren intakes by
food will be transformed into
certain metabolites, which
reach the stomach and the
intestines.

Version 2:
The numerical information

The food ingested by a citizen of the
Federal Republic today contains an
average concentration of about 1 mi-
crogram Benz(a)pyrene per kilogram.
The frequency of cancer in case of a
lifelong ingestion of food with such a
Benz(a)pyrene content is 1:100,000
according to calculations done by some
scientists.

For an average concentration of 3
micrograms per kilogram the frequency
increases to 3:100,000, and for 5 mi-
crograms it increases to 5:100,000.

Version 3 :
The graphical information

The food intake by a citi-
zen of the Federal Republic
today shows an average
Benz(a)pyrene content of
about 1 milligrams per kilo-
gram food. The following
graph informs about calcula-
tions of the food dependent
cancer rate (see Figure 4).

Figure 4: Calculations of the food dependent cancer rate for Benz(a)pyrene.

Design
A four-factor 2x2x2x3 analysis of variance design was used. Prior-post and knowledge (in-

complete vs. complete) served as repeated measurement factors. Exposure (not-exposed vs. ex-
posed) and information type (verbal, numerical, graphical) served as grouping factors. The sex of
subjects and the order of information (i.e. whether BaP or Cd was presented first), another re-
peated measurement factor, were balanced.
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Dependent Variables
In the beginning subjects were asked whether they knew about Cd and BaP. Subjects

then had to judge the probability (on a scale from 0 to 100 per-cent) that they would personally
develop health impairments caused by either Cd or BaP. These judgments were obtained before
("prior probability") and after (“post probability”) an information sheet was given. After reading
the information subjects judged the credibility of the information and indicated their personal
interest in the areas of health, environment and science. All judgments were restricted by in-
struction to a numerical scale from 0 to 100 per-cent.

Results
Knowledge on BaP and Cd

BaP was known to only 13 subjects in the not-exposed group compared to 33 subjects of
the exposed group (χ2(1, N = 72) = 24.08, p < .0001). The frequencies of "Cd known" were 32 in the
not-exposed group and 31 in the exposed group (not significant, Fisher’s exact test).

Risk judgments
There was no significant difference between the risk judgments in the exposed and the

not-exposed groups (Hypothesis 1). An analysis of variance computed on the mean prior-post
probability judgments for Cd and BaP shows that knowledge matters, however (Hypothesis 2).
The highly significant main effect reveals that BaP was judged to be less hazardous
( xBaP mean prior post; ( , )  = 42.9, xCd mean prior post; ( , )  = 51.9, F = 14.7, df = 1, p < .001).

There was also a significant prior-post increase. This was checked by a prior-post repeated
measurement analysis of variance with the grouping factors exposure, information type and
sex, and the repeated measurement factor probability judgment on Cd and BaP. This analysis
reveals a highly significant main effect of prior-post. The significant interaction of exposure x
prior-post is illustrated in Figure 5. The average probability judgments of the not-exposed sub-
jects differentiated more between BaP and Cd ( xBaP  = 39.5, xCd  = 56.5) than the judgments of
the exposed subjects ( xBaP  = 56.5, xCd  = 47.2).

There is also a significant three-way interaction of exposure x information type x sex, indi-
cating that the females and males of the not-exposed group showed about equally high prob-
ability judgments in the graphical condition whereas the male subjects of the exposure group
showed very low ratings in this condition. No further effects of the sex variable and no signifi-
cant effect of the age variable were detected.

The increase of prior-post probability judgments rises slightly through the verbal, numeri-
cal and graphical type of information (see Figure 6). The factor information type provides no
significant main effect (Hypothesis 4). However, there is a significant interaction between
knowledge and exposure (Table 4). As Figure 5 shows, the not-exposed group has nearly no in-
crease in the risk judgment of Cd, whereas the exposed group has an average increase of about
11 percent on the probability rating scale.
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Figure 5: Mean probability judgments for prior and post Cadmium and Benz(a)pyrene items sepa-
rated for the two groups (exposed/not exposed).

Table 4: Repeated measurement ANOVA for exposure and information type as grouping and
knowledge (Cd vs. BaP) as repeated measurement factor for the difference of prior-post
judgments.

Source df Sum of
Squares

Mean
Square

F-value F-value

Exposure 1 106.34 106.34 0.04 0.85
Information type 2 821.53 410.76 0.14 0.87
Exposure by information type 2 1'266.6 633.3 1.20 .31
Error 66 196'215.10 2'972.96
knowledge (repeated) 3 11'083.59 3'694.53 14.80 <0.0001
Exposure by knowledge 3 5'567.62 1'855.87 7.43 <0.0001
Information type by knowledge 6 1'564.58 260.76 1.04 0.40
Exposure by information type by knowledge 6 2'153.47 358.91 1.44 0.20
Error (judgment) 66 11'671.8 176.8
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Figure 6: Mean prior-post increase of probability judgments (y-axis) separated for verbal, numerical
and graphical information.

Credibility judgments

Figure 7: Credibility judgments.

A repeated measurement analysis of variance on the knowledge factor with exposure and
information type as grouping factors was calculated.

A significant effect of exposure (F(1, N = 72) = 6.72, p = .01) reveals that the exposure group
provided higher credibility ratings than the not-exposed group ( xexp = 82.2, xnot −exp = 68.8).

As expected, the Cd information was rated to be significantly more credible than the BaP
information (F(1,N = 72) = 11.43, p = .0001; xBaP  = 71.0, xCd  = 79.9).
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The information type factor is not statistically significant ( xverbal  = 73.9, xnumerical  = 74.2,
xgraphical  = 78.3).

There is also an interaction between the credibility of the knowledge with the exposure
factor. Exposed people rated the credibility of BaP- and Cd-information nearly equal whereas
not-exposed people rated the credibility of (unknown) BaP significantly lower than the credibil-
ity of Cd (see Figure 7).

Interest items

None of the interest items (interest in environment, health, science) differed significantly
with respect to the independent variables. With means of xenvironment  = 78.8, xhealth  = 86.1
and xscience  = 70.7, the interest of the people in environment, health and science is very high,
but differs significantly (Friedman-Test with tied p-value χ2(2, N=72) = 12.97, p < .0001). All the
distributions of the interest items are negatively skewed.

Post hoc analyses
Figure 8 presents all probability responses. All samples provided distributions with ex-

traordinarily large variances for all four probability judgments. The whole probability scale was
used. All distributions but BaP prior have a median of about 50 percent. This value was the mo-
dal response for both the prior and post Cd and BaP probability judgments.

Figure 8: Distribution of probability judgments of Benz(a)pyrene, Cadmium, prior, and post re-
sponses (box-plots and averages).

Some insight into the potential importance of credibility on health risk judgment shift
renders a significant interaction of prior-post variable with the credibility rating. By a median
split we introduced a low and a high credibility group. Those who provided high credibility rat-
ings increased their probability judgments (Table 5). Those who provided low credibility ratings
decreased their judgments. The probability ratings and the increases in the probability ratings
seem to strongly depend on the presumed credibility of information.
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Table 5: ANOVA table for one-factor (credibility high vs. low) repeated measurement of probability
ratings.

Source df F-value F-value
Credibility 1 8.03 0.006
Probability judgment 3 13.74 <0.0001
Credibility by probability judgment 3 2.77 0.04
Error 210

A stepwise regression analysis with post-probability judgment of BaP and Cd as depend-
ent variables and the credibility and the interest items as independent variables was run. Ac-
cording to this analysis, it can be shown that credibility is the only significant factor to estimate
the probability judgment (βBaP = 0.51, p < 0.00001, βCd = 0.55, p = 0.0001).

Discussion
According to an availability mechanism, we expected that environmental risks are more

at hand to exposed people than to not-exposed and that the probability of becoming harmed by
these risks would be judged higher by a group of exposed residents than by a group of similar
residents who had not been exposed. As a consequence, we assumed that exposed subjects
would give higher probability estimates of the environmental risk resulting in a disease. Based
on similar arguments, we supposed probability judgments would be higher for a risk with com-
plete knowledge such as Cd than for a risk such as BaP with incomplete knowledge.

Actually, the heavy metal Cd was known to most (about 90%) of the subjects in both the
exposed and not-exposed groups, whereas the organic toxicant BaP was known to only 64 per-
cent of all subjects. In the exposed group, BaP was known to even slightly more subjects (92%)
than was Cd (86%). Thus Cd can be considered as popularly known, whereas the exposure group
only knew BaP on the same level. Thus the prerequisites for the availability mechanisms under-
lying the hypothesis on the effect of exposure and knowledge on risk judgments were only
partly fulfilled.

There is no significant main effect for the mean prior probabilities on Cd vs. BaP. How-
ever, there is an interaction between exposure and knowledge about a toxicant that is in line
with the pattern of the frequencies on the knowledge between exposed and not-exposed. The
exposed group did not differentiate between Cd and BaP. However the not-exposed differenti-
ated and gave higher risk ratings than the exposed. Vice versa, the exposed group only gave
significantly higher risk ratings for the incompletely known toxicant.

As expected, the subjects’ probability judgments increased after information about the
health hazards was provided. This is somewhat astonishing, since the numerical scientific fre-
quency information given was at least of a power ten lower than the subjects’ prior ratings.
These findings are in line with those of Michalik et al. (Michalik et al., 1998) who found that
bank credit officers’ environmental risk ratings also increased after information was presented
on these risks, even when the information conveyed that the risks were lower than anticipated.

Clearly, this study once again shows the difficulties involved in risk communication. The
subjects’ health hazard judgments, which indicate a mean of about 50 percent probability of
becoming harmed, were far beyond experience. We must assume general “beliefs” or judg-
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ments, rather than frequency based probabilities, are communicated and measured. The mode
of 50 percent may be due to a tendency towards the mean, indicating that the subjects partly
believed that there might be a "medium" health risk for them, irrespective of its actual numeri-
cal probability value. Similar differences between scientific judgment and judgments by the
public were found by Slovic et al. (1995). Note that the non-numerical processing of probability
judgments seems to be relevant, particularly in an intuitive information-processing mode
(Scholz, 1987).

The ignorance of the numerical values of scientific probability information, which was
given in both the numerical and graphical information modes, is important for understanding
the dependent variable, the probability ratings, as well as for understanding the differential
impact of different types of information. The empirical pattern followed the hypothesis, but
was much less pronounced than anticipated. Graphical information in particular increased the
ratings of the probability of health impacts slightly; it had a similar effect on raising the credi-
bility ratings. The differences were not significant, however, due to the use of the probability
scale, which showed a broad variance in numerical values.

Other research (Jungermann, Pfister, & Fischer, 1996; Rohrmann, 1991) suggests that the
credibility of the information is one of the most influential factors in probability judgments.
The interesting finding of our study is that higher credibility in risk information leads to higher
probability ratings no matter which values are given in the information. The observed differ-
ence in prior probability ratings could also be an indicator for the hypothesis that people who
think a pollutant poses health risks believe any information about these risks more strongly.
The degree of belief (Shafer & Tversky, 1985), rather than the information about statistical val-
ues, is the important factor in judgments about risk (Renn, 1995). Any new or additional infor-
mation will increase probability ratings, at least in the short term.

When information about risks is considered vague or lacks credibility, people are more
open to new information and sensitive to its substantive content (i.e. the information in the
information). The low credibility group (i.e. subjects having below median credibility rating in
the pre-information mode) did not increase their probability ratings in the post measurement.
This effect is also described by Timmermans, Politser, & Wakker (1995).

The results from additional cluster analysis showed furthermore that risk ratings cannot
simply be interpreted like attitude judgments. Risk judgments and interest items load on dif-
ferent factors. Nevertheless, there may be complex causal links between attitudes and risk or
probabilities as shown by the study of Borcherding, Rohrmann, & Eppel (1986). Their research
involved another empirical paradigm and showed that attitudes towards environmental prob-
lems have more influence on risk acceptance than the perceived probability of dying. Future
research should recognize that (1) credibility and knowledge about an environmental hazard
are both interrelated as indicated in this study and (2) that availability in the general sense
dominates numerical information in both exposed and not-exposed subjects.
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