
Supplement of Saf. Nucl. Waste Disposal, 2, 223–224, 2023
https://doi.org/10.5194/sand-2-223-2023-supplement
© Author(s) 2023. CC BY 4.0 License.

Open Access

Safety of Nuclear
Waste Disposal

Supplement of

Communicating scientific uncertainties
Roman Seidl and Volker Mintzlaff

Correspondence to: Roman Seidl (seidl@irs.uni-hannover.de)

The copyright of individual parts of the supplement might differ from the article licence.



Communicating Scientific Uncertainties
Science and uncertainty
How do you deal with the uncertainties inherent in almost any scientific
activity? In science, including research on radioactive waste management, we
often must deal with uncertainties arising from modelling and simulation.
Communicating these to the public is good practice today. But how should we
proceed, especially in the sensitive area of high-level radioactive waste?

We know from the literature that trust is a good basis for communicating
scientific uncertainties and that it is important which presentation or
communication format is chosen for which audience. But the details are not
yet known (van der Bles et al. (2019).

Using examples from research on deep geological disposal of high-level
radioactive waste, we show how different formats and graphical
representations of uncertainties are assessed in terms of confidence in the
scientific validity. The sample consisted of 177 participants in an online survey
with 75 women (42%) and 102 men (58%). The mean age was 44 years.
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Three basic communication formats
How can and should uncertainties be most skillfully communicated or
presented? There are basically three options:

Verbal
Probabilities and ranges can be communicated purely verbally, for example
using vocabulary such as 'frequent', 'rare', 'unlikely' or 'twice as much’ (see
IPCC reports, Pachauri & Meyer, 2015).

Numerical
A numerical or explicitly quantitative presentation includes numbers and/or
ratios and is therefore not a purely verbal description. This can be in the form
of a table or text (e.g., standard deviation or the 95% confidence interval).

Graphical
Graphical representations of model uncertainties convey the quantitative data,
e.g., in the form of graphs with error bars, lines or areas.
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Independent variables
In addition to socio-demographics, we used items to assess the potential impact of numeracy and verbal skills, the need for cognition concept and questions about 
science in general, as well as the opinion on acceptance of a potential deep ground repository in Germany.

Experiments and conditions
Experiment (1) the variation in the form of presentation of a scientific result (verbal, numerical, graphical).

Experiment (2) the variation in the sender/source of a scientific result in numerical format (table).

Dependent variable
The dependent variable in each experiment was the level of trust in the scientific validity of the information. 

Research Question
Can the independent variables explain preferences for (trust in) specific experimental conditions?

Experiments

Men and women in
conditions 1 and 3 rated the
information differently in
terms of trustworthiness.
Significant differences are
shown in the assessment of
the "private office for final
disposal" and the "state
authority". Both times, men
rated these institutions as
more trustworthy than
women (54 and 58 vs. 42
and 44, respectively)

Experiment (1) Results Experiment (1)

Experiment (2)
"We show you another presentation of 
scientific results on the following page. It is 
from research on maximum annual dose 
(measured in microsieverts per year 
[µSv/year])."

Results Experiment (2)
The prediction of trust in the
verbal condition is not
successful with the independent
variables used. The attribution
of trust in the numerical and
graphical representation can
only be significantly explained
by the item on the opinion
towards a repository in
Germany.
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The main result is: the opinion about a nuclear waste repository in Germany is the most significant explanatory variable. The opinion is therefore decisive for the
trust estimates given. Numeracy has limited explanatory power. Moreover, women rate their numerical abilities less highly than men do. This indirectly influences the
results. For a third experiment – a direct comparison of deterministic and probabilistic simulation results – and more details on the items, see Seidl et al. (2023).

Results

Condition 1 (verbal) Condition 2 (numerical) Condition 3 (graphical)


