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Abstract

The energy transition in Switzerland, as in many other countries, aims to increase the proportion of
electricity produced using renewable energy technologies. In this context, governmental agencies and
other institutions have attempted to communicate the implications of (domestic) electricity systems
through the use of web-based and interactive decision support systems (DSSs). Studies show that, when
no additional information is provided, preferences concerning the future electricity mix are mainly
driven by the affective reactions that energy technologies evoke. A question remains, however,
regarding how people engage with the information provided in a DSS, as well as whether such
information is influential in terms of shaping people’s choices. We asked our participants to build an
electricity portfolio using a DSS, which modeled the Swiss electricity system. The participants’ political
orientation and their affective reactions to different energy technologies guided their information
search, as well as the choice of energy technologies within their portfolio. The attention paid to the
information provided was not directly related to the participants’ portfolio choices. The selective
processing of information, which was based on the participants’ prior attitudes, suggests that they target
information they are already familiar with in the DSS. However, this also illustrates a caveat previously
identified in motivated political reasoning, since selective information processing, together with the
tendency to disconfirm information that is incongruent with prior beliefs, can lead to the polarization
of previously held views. As the information provided through the DSS we tested was unable to change
the participants’ affective-cognitive evaluation of energy technologies, its use should be carefully
considered in light of the possible effects of consolidating existing beliefs.
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1 Introduction

Energy transitions intended to achieve more sustainable and secure energy systems are currently
underway in various countries worldwide. The aim of such transitions is to counter the persistent and—
in the minds of many—unsustainable investments made in fossil-fuel-based energy sources (Stern,
Sovacool, & Dietz, 2016), as well as to achieve the decrease in the primary energy demand projected
by the International Energy Agency (IEA, 2017). In the case of Switzerland, the country’s planned
energy transition is based on three pillars: the phasing out of existing nuclear power plants, the
expansion of renewable energies, and increased energy efficiency (Swiss Federal Office of Energy
[SFOE], 2013a). A new Energy Act was enacted in Switzerland in 2018 that, amongst other changes,
modified the feed-in tariffs for new renewable electricity technologies so as to incentivize further
investment in such technologies (SFOE, 2017).

Though the Swiss public does not exhibit uniform preferences with regard to the expansion of
renewables domestically, a main difference appears to be in terms of how best to combine domestic
renewable power production — with either renewable imports or non-renewable technologies (Jobin &
Siegrist, 2018). In this study, the demonstrated portfolio preferences were mainly driven by the
participants’ affective responses, that is, the feelings evoked by energy technologies. In general, the
more positive people’s feelings about a given energy technology are, the more likely they are to include
that technology in their portfolio (Jobin & Siegrist, 2018). Yet, appeals have been made that energy
consumers, among others, should be more informed about their energy-related choices and rely on facts
rather than opinions (Stern et al., 2016). In pursuit of this goal, communicating facts to the public on
the consequences of the energy transition has been attempted in Switzerland, with the help of an online
interactive tool.? Furthermore, previous research investigated decision support systems (DSS) in terms
of public engagement on the national level (Pidgeon, Demski, Butler, Parkhill, & Spence, 2014),
usability of such tools (Mayer, Bruine de Bruin, & Morgan, 2014), and decision outcomes in relation

to what people value(Bessette, Arvai, & Campbell-Arvai, 2014; Bessette, Campbell-Arvai, & Arvai,

2 Energyscope, allows comparing different scenarios of the Swiss energy strategy, showing different possible
pathways. http://www.energyscope.ch/ [Accessed April 11, 2018].
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2016). However, with few exceptions (Arvai & Gregory, 2003; Bessette et al., 2014; Bessette et al.,
2016), how the public engages with interactive tools has to be fully explored.

The objective of this research is therefore to examine how, in addition to affective evaluations,
information processed in an interactive DSS may influence the Swiss public’s portfolio choices. As the
main concern of the energy transition is to increase renewable electricity production generally (SFOE,
2013b) and major differences between public preferences stem from different views on how to combine
domestic renewable electricity production (Jobin & Siegrist, 2018), the present research focuses on the

drivers of the proportions of renewable energy technologies the public included in a portfolio altogether.

1.1 Affect

Previous research found that feelings and emotions are relevant in explaining people’s support for
energy technologies (Truelove, 2012; Visschers & Siegrist, 2014), being the central explanatory factor
compared to e.g. risk or benefit perception (Visschers, Keller, & Siegrist, 2011). The importance of
affect held true when people chose their preferred energy technology portfolio instead of indicating
their level of acceptance or support (Jobin & Siegrist, 2018). Further evidence can be found that
affective reactions guide people’s evaluation of information and, ultimately, influence their acceptance
of'a technology. The affective impressions carbon capture and storage (CCS) technology evoked before
and after reading educational material were strongly related, suggesting that information did not change
initial feelings about the technology (Bruine de Bruin & Wong-Parodi, 2014). Wilson and Arvai (2006)
found empirical evidence that the affective characteristics of a given problem were more relevant to
people’s willingness to pay in order to counter a natural management problem, when compared to the
quantitative information provided about the risks stemming from that problem. In other words, people
preferred to attribute more money to risk reduction for an “affect-rich but lower risk problem” when it
could be evaluated jointly against an “affect-poor but (slightly) higher risk problem” (Wilson & Arvai,
2006, p. 174). When objective quantitative information is provided, people’s affective processes can
overrule the aspects of the decision-making process that require more thoughtful deliberations. Finally,
in a prior study concerning the use of a decision support system (DSS) for energy, there were indications

that people were influenced by the types of technologies, provided the names of technologies were



shown, rather than by the consequences the portfolio had. If the names were provided, they tended to
avoid energy portfolios that included nuclear power, potentially due to negative affective reactions with
nuclear. This effect was not found for natural gas or coal with carbon capture and storage (Bessette et

al., 2016).

1.2 Information

It is not only affective reactions that are relevant to acceptance, since the attributes of different sources
of electricity production have also been found to be relevant in this regard. For instance, both the price
of electricity and the impacts on the local environment that pose risks to human health, such as air
pollution (Ansolabehere & Konisky, 2014; Stokes & Warshaw, 2017), have been found to be important.
Information that suggested a higher price of electricity generated by renewable technologies was related
to a lower preference for renewable technologies (Ansolabehere & Konisky, 2014), and decreased
acceptance of renewable energy legislation (Stokes & Warshaw, 2017). Low prices might however not
always be the most important attribute for energy technology preferences. Under circumstances where
people could construct their own energy technology portfolios, both the reduction of greenhouse gases
and air particulate emissions were a priority, even if this implied high costs (Bessette & Arvai, 2018).
Previous research already showed that people consider nuclear power plant’s contribution to mitigating
CO; emissions when determining their acceptance (Corner et al., 2011; Visschers et al., 2011).
Information about the negative consequences of power plants has been found to decrease people’s level
of acceptance, even when such technologies had initially triggered very positive affective associations
(Sitterlin & Siegrist, 2017). For example, the study investigated people’s level of acceptance after they
were provided with information about the generation of toxic waste during the production of solar
panels. The same effect was found for the negative consequences associated with hydropower (i.e.,
negative impacts on the landscape, flora, and fauna) and wind power (i.e., negative impacts on the
landscape and bird life) (Siitterlin & Siegrist, 2017). Information concerning other attributes can also
be relevant. People consider by whom power plants are owned (Tabi & Wiistenhagen, 2017), as well
as negative effects on wildlife (Bergmann, Hanley, & Wright, 2006), biodiversity and landscapes (Tabi

& Wiistenhagen, 2017).



1.3  The decision support system

In the above-mentioned studies, information was provided in different ways, ranging from the
evaluation of one energy technology based on one attribute (Siitterlin & Siegrist, 2017; Tabi &
Wiistenhagen, 2017), to comparative evaluations of multiple energy technologies based on one attribute
(Ansolabehere & Konisky, 2014), to comparative evaluations of multiple alternatives (i.e., different
energy legislation) based on multiple attributes (Stokes & Warshaw, 2017). How the information and
alternatives are presented clearly matters. According to Hsee (1996), in situations where alternatives
are compared jointly, the comparison helps to contextualize the information, while in individual
evaluation settings, the information is predominantly considered by the intuitive-affective system. Both
types of evaluations result in different preferences.

In order to provide information about energy technologies in the present study, we make use of an
interactive DSS. Such systems can be used to deliver information that can be processed comparatively
across different alternatives. They also provide information regarding the choices (e.g., of energy
technologies), and they deliver feedback to users on the consequences of their choices (Bessette et al.,
2016). The basic premise behind a given DSS is that it may assist decision makers in making complex
choices, and it may further help to communicate information in a way that decision makers understand
(Zikmund-Fisher, Dickson, & Witteman, 2011). When designed in such a way to decompose complex
decisions into more manageable steps, these systems may also lead to different choices that are more
consistent with people’s goals (Bansback, Li, Lynd, & Bryan, 2014; Bessette et al., 2014; Bessette et
al., 2016; Mayer et al., 2014).

DSSs have been applied for various purposes in the past, for example, to aid in assessing the side effects
of medical treatment (Bansback et al., 2014), for land use management (Arvai & Gregory, 2003; Arvai,
Kellon, Leon, Gregory, & Richardson, 2014), and to help people design and choose energy portfolios
(Bessette et al., 2014; Bessette et al., 2016; Mayer et al., 2014; Pidgeon et al., 2014). In order to help
provide a rigorous basis for a decision-making process, DSSs display real-world constraints, thereby

portraying the issue in realistic terms (Bessette et al., 2014).



1.4  Study aims and set-up

The present study focuses on how people engage with a DSS that provides information via an interactive
interface. We were interested in whether participants’ search for information, or whether their reliance
on affective evaluations of energy technologies is more strongly related to the type of electricity
portfolio they choose. As we focused on the proportions of renewable energy technologies that the
participants included in their portfolios, our question was, whether affect or processed information is
the stronger predictor of the proportion of renewable energy in portfolios.

In accordance with the above-mentioned research, we expected to find a stronger relation between affect
and the proportion of renewable energy compared to the relation between processed information and
the proportion of renewable energy. Hence, more precisely, we examined the extent to which affect and
the information search concerning renewable energy technologies (RE) and non-renewable energy
technologies (NRE) predicted the proportion of renewables within the participants’ electricity
portfolios. In a more exploratory effort, we were also interested in how much attention participants paid
to information on RE and NRE technologies and what factors predict information search in an
interactive DSS.

To that end, we developed a DSS that models the Swiss electricity system (see also section 2.2.1). The
design of the DSS focused on providing information that could be accessed voluntarily using an
interactive interface. The users of the DSS were asked to develop a portfolio of different energy
technologies in order to generate sufficient electricity to meet domestic demand. This latter point
represents both a real-world constraint and a requirement that the users needed to fulfil. The DSS also
provided direct feedback on how well the chosen portfolio performed with regard to the demand
requirements (as was the case in Bessette et al., 2014; Bessette et al., 2016; Mayer et al., 2014; Pidgeon
et al., 2014). Further, the DSS allowed users to access different types of information concerning each

technology, as well as interactive feedback regarding the impacts of their entire portfolio.?

3 The interactive feedback did not form part of the current analysis. In the following, we concentrate on the
attention participants paid to information concerning individual energy technologies.



2  Methods

2.1 Procedure

The data for this study were collected between October 9 and November 10, 2017. Announcements
placed in two local online and print city newsletters, as well as on notice boards in supermarkets, were
used to recruit participants. The announcements described the context of the study as “decisions
concerning electricity”, and they stated the requirement that participants’ primary language must be
German. The study was conducted in a computer room at our institute. Computers with Internet access
were used to present the web-based DSS and the questionnaire (programmed using Unipark software
[Questback Ltd], 2015). The participants performed the tasks individually, and they were separated
from each other using dividing walls in order to ensure this. On average, ten persons participated
simultaneously. After they had finished all the tasks, the participants were thanked, debriefed regarding

the purpose of the study, and remunerated with 30 Swiss francs for taking part in the study.

2.2  Materials

2.2.1 The DSS
We developed a web-based DSS that represents a simplified model of the Swiss electricity system,
which was presented to the participants via an interactive online user interface. The DSS was developed

in collaboration with a web developer (https://ied-dss.ethz.ch) specifically for the purpose of the present

study. The elements of the model that were to be presented and the interface of the DSS were each
determined using the first two steps of the mental model approach, which was initially used to develop
and test communication materials concerning technologies and risks (Morgan, Fischhoff, Bostrom, &
Atman, 2002). As a first step, we conducted semi-structured interviews with fifteen experts so as to
elicit an expert model of the Swiss electricity system, as well as to identify what the public should know
about it. The interviewed experts were selected based on two criteria: (i) their work was related to
energy issues, and (ii) they were familiar with different energy technologies (Blumer, Moser, Patt, &
Seidl, 2015). In order to include different views regarding the Swiss energy transition (Markard, Suter,

& Ingold, 2016), we chose to interview experts with different affiliations (including affiliations with
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government bodies at the federal and cantonal levels, academia, industry, and non-governmental
organizations [NGOs]). Based on the interviews, we determined the relevant dimensions that should be
represented in the DSS, for example, that the chosen portfolio should satisfy the yearly domestic energy
demand and, further, that the choice of energy technologies should be limited based on their technical
potentials in Switzerland, which should reflect a more realistic choice situation (see Table 1). We also
actioned the suggestion that we show the impact of a chosen portfolio on, for example, land use or the

environment.

As a second step, we conducted eight semi-structured interviews with laypeople in order to determine
what the public actually knows with regard to the Swiss electricity system, as well as what they are
especially interested in. The participants were selected using the “maximum variation method”
suggested by Seidman (1998), which involves choosing persons who differ with respect to gender, age,
and education. Through the interviews, we gained knowledge about the concepts and terms that
laypeople are familiar with, their knowledge gaps and misconceptions, and therefore, the type of
information laypeople might need to make an informed decision. This second step was relevant in terms
of ascertaining that the material included in the DSS would be meaningful to, and understood by, the
general public (Howarth, 2017). We found that the laypeople asked questions related to the spectrum
of existing technologies (“What type of technologies actually exist?”), thereby confirming the need to
provide an overview of the available choice options for producing electricity. They also enquired about
the impacts of both electricity production (“How expensive will electricity be?”) and different
technologies (“Do power plants produce waste?”’), which highlighted the need to show the

consequences of a given energy technology portfolio.

In the DSS, the participants were instructed to combine their preferred energy portfolio for the year
2035* (see Text Box 1), and they received instructions on how to do so (see Text Box 2). The DSS

allowed the construction of a portfolio based on eight different energy sources: 1) hydropower, 2) solar

4 The year 2035 is a milestone in the Swiss electricity transition, which has set target values for the amount of
renewable energy technologies to be included in the Swiss electricity mix.



power, 3) wind power, 4) power derived from biomass and waste incinerators, 5) natural gas power, 6)

new nuclear power, 7) imported renewable electricity, and 8) imported non-renewable electricity.

As they developed their preferred portfolios, the participants were able to look up information regarding
1) the current installed capacity, 2) the climate impact, 3) the health impact, 4) waste, 5) conflicted land
use, and 6) the costs of each type of energy technology (see Figure 1, matrix in the middle field). Further,
as an added feature of the DSS, the participants could look up the aggregate effects of their overall
portfolio. This “feedback information” was accessible at any time during the task, and it covered the
same topics that were separately shown for each energy technology in the matrix. These topics were:
1) the generated CO» emissions, 2) the price of the electricity produced, 3) the waste produced, 4) the
percentage of plants for which land use could be conflicted, and 5) the health impact (see Figure 1, blue
buttons in the upper right corner). At any time during the task, the participants were able to
simultaneously open a maximum of two types of information, choosing from either the matrix or the

feedback information.

Text Box 1. Instructions for the portfolio choice in the DSS

Welcome to the electricity-portfolio builder

Imagine you can define how Switzerland will produce electricity in 2035, according to your
preferences.

Your task on the next page is to choose an electricity portfolio that covers at least 100% of the
electricity demand in Switzerland for the year 2035.
The following information is important:

e You need to produce enough electricity with your chosen portfolio to cover demand for
a typical winter day when we need the most electricity. You thereby assure that there
will be enough power plants to cover demand all year round.

e Your choice is limited, as you cannot dismantle existing infrastructure.

e For every technology, you can at most choose the maximal technical potential for
Switzerland.

e The impacts of your electricity portfolio will be shown for the whole year.




Text Box 2. Instructions on navigating the DSS

Please consider the following instructions for navigating the application:

¢ In the upper left corner, you see how much electricity your portfolio produces on a
winter day. The amount of electricity shown when opening the DSS is the amount that is
currently produced by the already installed infrastructure. The dotted line shows how
much you still need to produce, that is, 193.5 gigawatt hours per day.

e Information on the individual technologies is accessible by clicking on the matrix table in
the middle of the page.

e Information on the impacts of the portfolio can be viewed by clicking the blue buttons on
the right side of the page.

e You can only compare two different types of information at the same time. By closing
them, you get back to the main page or you create new space for other information.

e You can mouse over parts of the graphs or difficult words to get more detailed
information.

e You can submit your chosen portfolio when you are satisfied with your choice and the
submit button is red.

Please take enough time to choose your preferred portfolio.

The participant’s choices in the DSS were limited by two constraints. First, their portfolio had to fulfil
the electricity demand for a typical winter day. We chose a winter day because hydropower and solar
power exhibit their lowest production capacities at that time of year, and we hence ensured that
sufficient power plants would be built to cover the demand over the whole year. This meant that the
participants could only submit their portfolio if it covered the electricity demand (as indicated by a
dashed line in the electricity production graph in Figure 1); otherwise, the submit button remained
inactive. Second, the DSS limited the number of power plants that could be chosen for each energy
technology to its respective technical potential in Switzerland. More specifically, it was not possible to
choose less than the current installed capacity of each energy technology, with the exception of new
nuclear power> (because the Swiss government plans to phase out the existing nuclear power plants),

or more than the maximum technical potential of that technology in Switzerland (i.e., maximum

5 Even though new nuclear power plants cannot currently be built in Switzerland due to the new Energy Act
(SFOE, 2017), it would theoretically be possible to overturn this law in the future. As the new Energy Act is not
a constitutional law, a change to this law requires only a majority vote in the Council of States and the National
Assembly, who together constitute the Swiss parliament. The public, however, could take up a facultative
referendum during the 100-day period following a parliamentary decision, which would require a subsequent
national vote on the issue. Therefore, we included new nuclear power in the DSS.



potential). For example, the participants could choose between 9.14 GW and 9.6 GW of hydropower in

their portfolio. This range is based on the current installed capacity (9.14 GW) and the projected

potential for growth (9.6 GW) for this specific technology, as based on the maximum number of

additional hydro facilities that could conceivably be deployed in Switzerland (SFOE, 2012). The

minimum and maximum capacities for the energy technologies were implemented in the DSS in the

form of slide bars that were limited by the minimum infrastructure that had to be chosen on the left and

by the maximum potential on the right. Next to the slide bars, both the number of plants and the installed

capacities (in gigawatts) were indicated (see Figure 1). An overview of the minimum and maximum

capacities of each energy technology is presented in Table 1.

Table 1

Minimum and maximum capacities of each energy technology as set in the DSS

capacity [GW]

Sources

Energy technology Minimum estimated Maximum estimated
capacity [GW]

Solar panels (on rooftops) 1.39 13.6

Wind power 0.06 11.3

Biomass and waste incinerators 0.42 23

Hydropower 9.14 9.6

Natural gas power 0.25 4.25

New nuclear power 0.00 4.0

Imported renewable electricity 0.00 4.2

Imported non-renewable electricity 0.00 3.8

(Assouline, Mohajeri, &
Scartezzini, 2017; SFOE,
2016)

(Kienast et al., 2017,
SFOE, 2016)

(Panos & Kannan, 2016;
SFOE, 2016)(

(SFOE, 2012, 2016)
(SFOE, 2016), Maximum
defined*

Maximum defined*
Maximum defined*
Maximum defined*

Note. *The maximum was defined so that the Swiss electricity demand could be covered with the choice of either
natural gas, new nuclear power, or imported renewable or non-renewable electricity, in addition to the minimum
capacities for solar panels, hydropower, natural gas power, biomass and waste incineration, and wind power.

10
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Figure 1. The main interface of the DSS, showing a completed portfolio.

2.2.2 Measures

2.2.2.1 Affect

The questionnaire began by measuring the participants’ evoked affect for each energy technology that
was later presented in the DSS. The participants were asked “What kind of feelings are being evoked
in you when thinking about the following technologies?”” The participants indicated their affect for each
energy technology on a scale ranging from 0 “very negative feelings” to 100 “very positive feelings”,
on which the midpoint, 50, was labelled “neither positive nor negative” (Lienert, Siitterlin, & Siegrist,
2017). We computed the mean of the affect scores for all five renewable technologies in order to
generate an overall measure of the affect experienced with regard to renewable energy technologies
(affect RE), as well as the mean of the affect score for the three non-renewable technologies so as to
generate an overall measure of the affect experienced with regard to non-renewable technologies (affect
NRE).

2.2.2.2  Socio-demographic variables

A number of socio-demographic variables, namely gender, age, education, and political orientation,

concerning the participants were also collected. We measured the participants’ political orientation on
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a left-right self-placement scale ranging from 1 “completely left” to 10 “completely right” (Breyer,

2015; Rudolf, Seidl, Moser, Kriitli, & Stauffacher, 2014).

2.2.2.3  Portfolio choice

The participants’ chosen portfolios were logged. For every energy technology, the installed capacity
was recorded in gigawatts (GW), while we computed the electricity produced by each technology in
gigawatt hours (GWh). Based on the total electricity a given participant had selected, we calculated the
proportion of every energy technology in that participant’s portfolio. The main goal of the energy
transition in Switzerland is to substitute part of the non-renewable electricity production through
renewable energy technologies (SFOE, 2013b). For further analyses, we therefore computed the
proportion of all five renewable energy technologies as the sum of the proportions of hydro, solar, wind,
biomass and waste, and imported renewable electricity (proportion RE). The proportion of all the non-
renewable energy technologies was calculated as the sum of the proportions of nuclear, natural gas, and
imported non-renewable electricity (proportion NRE). Taken together, the proportions of RE and NRE

constitute 100% of the portfolio.

2.2.2.4  Attention to information

Within the DSS, process tracing by means of Mouselab was used to collect data (Schulte-Mecklenbeck,
Kiihberger, & Ranyard, 2011). We chose this measure as we were emulating a normal website and
Mouselab helps to ensure that data collection is not actively experienced by participants. Prior studies
have used Mouselab to track participants’ information processing, for example, in the food choice
domain (Schulte-Mecklenbeck, Kiihberger, Gagl, & Hutzler, 2017; van Buul, Bolman, Brouns, &
Lechner, 2017).

Mouselab tracked how frequently the participants accessed information about each technology. To
account for the fact that not all participants accessed information equally often, we normalized each
participant’s frequency of attending to information concerning one technology to the total amount of
information they retrieved. This indicated the attention participants gave to a type of energy technology.
As there were unequal numbers of renewable (five technologies) and non-renewable technologies (three

technologies) from which participants could gather information, we then averaged the scores across a)

12



all renewable technologies (average % information RE) and b) all non-renewable technologies (average
% information NRE). The scores indicated the attention a person paid to information to renewables on

average and the attention they paid to information on non-renewables on average.

2.3 Participants

In order to ensure that the sample included equal representation of men and women, as well as a similar
distribution of education levels, as seen within the general Swiss population, we employed quota
sampling during participant recruitment. The quota for the different education levels was primary
schooling (12.6%), secondary education (46.2%), and tertiary education (41.3%) as the highest
achieved education level. The quota for age consisted of five fairly equally distributed age groups
between 18 and 70 years. The quotas were based on census data obtained from the Swiss Federal

Statistical Office (FSO, 2017a, 2017b).

A total of 100 people took part in this study. Participants were eliminated from the sample if they chose
an excessive amount of energy (more than 222 GWh, corresponding to more than a 15% deviation from
the target of 193.5 GWh).® Further, we eliminated those participants who took less than half the median
time (24.2 minutes) to complete all the study tasks. The final sample comprised 85 participants (57.6%
female). The average age was 41.6 years (SD = 13.5), ranging from 19 to 71 years. Approximately 6%
of participants had completed primary education, 39% secondary education, and 55% tertiary education.
The sample was slightly better educated when compared to the general Swiss population (FSO, 2017a).
Further, the age group 18-29 years was somewhat overrepresented in the sample, while the age group

60-70 years was somewhat underrepresented (FSO, 2017b).

¢ The maximum amount of energy people could choose was not limited to 193.5 GWh exactly. This was the case
as choosing, for example, an additional gas power plant would lead to a larger increase in the electricity produced
when compared to one additional wind power plant. However, looking at the distribution of the values for the
total amount of energy produced in the chosen portfolios, a stem and leaf diagram revealed that values above 222
GWh represented extreme cases. Based on this, 11 participants were deleted from the analysis.

13



3 Results

3.1 Portfolio choice

The average electricity portfolio included all the presented energy technologies, as can be seen in Figure
2. However, a closer look at the proportions of the different energy technologies in the portfolio showed
that the sizes of their variations differed between energy technologies. The chosen amount of energy
varied strongly for wind power, with 50% of participants choosing an amount between 19.23 GWh and
54.48 GWh, while they varied to a lesser degree for natural gas and imported renewable electricity,
which had similar limits to energy production. In contrast, the majority of participants did not include

any new nuclear power or non-renewable electricity imports (Figure 2).
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Figure 2. Distributions of the chosen amount of energy [GWh] per energy technology in the portfolios (N = 85),
including the respective median (thick line) and the lower and upper quartiles (boxes) in the table. The
abbreviations stand for hydropower (hydro), solar panels (solar), wind power (wind), biomass and waste
incineration (biomass), imported renewable electricity (imported.RE), natural gas power (natural gas), new
nuclear power (new nuclear), and imported non-renewable electricity (imported. NRE). A shows the minimum
estimated energy [GWh] and ¥ shows the maximum estimated energy [GWh], based on the estimated minimum
and maximum capacities shown in Table 1.

3.2 Relationships between political orientation, affect, and information search

We computed the Pearson’s correlations for all the investigated variables in order to examine their
bivariate relationships (Table 2). Political orientation correlated significantly negatively with the affect
experienced regarding RE. That is, the more a person was oriented toward the right on the political

scale, the more negative their affect toward renewable technologies was. The reverse was also true,
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meaning that a more left-leaning political orientation was positively correlated with affect toward RE.
According to the same pattern, political orientation was also negatively correlated with the proportion

of RE, as well as positively correlated with the proportion of NRE, in the portfolio.

The degree to which information was attended to, on average, for RE correlated significantly positively
with the affect toward RE and the affect toward NRE. Hence, more positive affective reactions toward
renewables, but also toward non-renewables, were related to more information being attended to with
regard to RE technologies. In addition, age was negatively correlated with information being attended
to regarding RE. These relationships were, however, not significant for the amount of attention paid to
information about NRE technologies. Yet, the percentage of information concerning NRE was related
to participants’ political orientation. Being oriented more toward the right was related to attending to

less information about NRE technologies (see Table 2).

It is important to note that the participants’ average attention to information about RE technologies was
significantly higher (M=0.12, SE=.01) when compared their average attention to information about
NRE technologies (M=.06, SE=.01), as demonstrated by the conducted pairwise t-test (#[84]=6.23,
p=-0005).

Table 2

Pearson’s correlations between the investigated variables

Average %  Average %

Political Affect  Affect Proportion Proportion information information

Education  orient. Age RE NRE RE NRE per RE per NRE

Gender .16 A1 -11 .02 -.05 .05 -.05 .03 -.05

Education -06 .03 12 -.01 .14 -.14 -.02 -.06

Political orient. A1 -27xE R o =32 32w -.09 -31*

Age -13 .07 -.08 .08 -22% -13

Affect RE -.10 A40** - 40%* 32k -.03

Affect NRE -39%* 39%* 27* -.08

Proportion RE -1.00%** -.04 .08
Proportion

NRE .04 -.08

Average % 18

Information RE

Note. N=85, *p<.05, **p<.01, ***p<.001
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3.3 Predictors of information searched regarding RE technologies

We ran a two-step hierarchical regression analysis between the average amount of information
regarding renewable electricity technologies that was considered by participants (average %
information RE) and a set of explanatory factors. We included the socio-demographic variables of
gender, age, education, and political orientation in step 1, while we added affect toward RE and affect

toward NRE in step 2.

We were interested to discover whether age, affect toward RE, and affect toward NRE are independent
predictors of the percentage of information attended to regarding RE when controlling for the other
socio-demographic variables. In Table 3, it can be seen that the socio-demographic variables, as entered
in Model 1, did not predict how much information was attended to regarding RE, resulting in a model
that was non-significant overall . However, when both the affect toward RE and the affect toward NRE
were added in Model 2, both turned out to be independent predictors, thereby resulting in a model that

was significant overall (see Table 3).

Table 3
Hierarchical regression on the % information attended to, on average, per renewable energy technology

Average % information per renewable (RE)

Model 1 Model 2

B (SE) B B (SE) B
Constant .18 (.04) oAk .01 (.06)
Gender -.002 (.02) .02 .01 (.01) .06
Age -.001 (.001) -.21 -.001 (.001) -.18
Education -.001 (.01) -.02 -.003 (.004) -.07
Political orientation ~ -.002 (.004)  -.07 -.01 (.004) -~15
Affect RE .002 (.001) 30%*
Affect NRE .002 (.00) J37HE*
R2 .05 25
F 1.08 4.32%%%
AR? .20
AF 10.30%**

Note. N=85, *p<.05, **p<.01, ***p<.001
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3.4 Predicting the proportion of RE technologies in a portfolio

In addition, we investigated the relationship between the proportion of RE in the portfolio and a set of
explanatory factors using a three-step hierarchical regression analysis. In step 1, the socio-demographic
variables, namely gender, age, education, and political orientation, were included as predictors. In step
2, the affect toward RE as well as the affect toward NRE were added. In step 3, we added the variables
intended to measure how much information was attended to, on average, for renewable energy
technologies (average % information RE) and non-renewable technologies (average % information

NRE).

During the first step of the hierarchical regression, political orientation was the only significant
predictor of the proportion of RE in the portfolio, with being oriented toward the right found to be
associated with a lower proportion of RE. When the affect toward RE and the affect toward NRE were
added to the regression model, however, political orientation became non-significant (Table 4, Model
2). Affect hence seemed to mediate the relationship between political orientation and the proportion of

RE in the portfolio.

In Model 2, more positive affect toward RE was found to be related to more RE in the portfolio, while
more positive affect toward NRE was related to a smaller proportion of RE in the portfolio. The addition
of the affect-related predictor variables also improved the variance explained by the model from 11%
to 29%. In contrast, the average percentage of information attended to regarding RE or NRE did not

improve the model fit (see Table 4, Model 3).
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Table 4

Hierarchical regression on the proportion of renewable energy in the portfolio

Proportion of renewables (RE)

Model 1 Model 2 Model 3

B (SE) B B (SE) B B (SE) B
Constant 91.85(6.42)  *** 69.45 (9.67)  *** 68.4 (10.12) ok
Gender 1.49 (2.42) .07 .90 (2.20) .04 1.04 (2.23) .05
Age -.03 (.09) -.04 .004 (.08) .01 -.01 (.08) -.01
Education 73 (.72) 11 .56 (.65) .08 .54 (.66) .08
Political orientation -1.89 (.64) -32%%  _62 (.65) -.10 -.62 (.69) -.10
Affect RE 32 (.10) 33k 35 (.10) 3oHHE
Affect NRE -21(.07) =31 -.19 (.08) -28%
Average % Information RE -14.43 (17.78)  -.09
Average % Information NRE 7.49 (19.54) .04
R2 12 .30 31
F 2.81% 5.53%** 4.17%**
AR? 18 .01
AF 9.74 *** 0.36

Note. N=85, *p<.05, **p<.01, ***p<.001
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We also conducted a mediation analysis in order to test the effect of political orientation on the
proportion of renewables in a portfolio, using the affect toward RE and the affect toward NRE as two
mediators. We assumed that the two mediators would not influence each other, since the bivariate
correlation was low and non-significant (see Table 2). We used bias-corrected 95% bootstrap
confidence intervals based on 5000 bootstrap samples to estimate the indirect effect of political
orientation on the proportion of RE, which was below zero (-3.16 to -0.63). Political orientation had a
direct effect on the affect experienced toward RE and the affect experienced toward NRE, which, in
turn, both had an effect on the proportion of renewable energy technologies included in the portfolio.
Consequently, there was a complete parallel mediation of the effect of political orientation on the

proportion of renewables included in the portfolio (Figure 3).

R2=,10
olitical ]
a OrFi)entation | proportion RE
-1.91** (0.62)
R2=.08
b affect RE

R2=.29

political
orientation

-0.60 (0.63)

R?=.17

affect NRE

Figure 3. Results of the mediation analysis for the proportion of renewable energy technologies included in the
portfolio: a) shows the total effect of political orientation on the proportion of RE, while b) shows the parallel
mediation with the affect toward RE and the affect toward NRE. The non-standardized coefficients (SEs) are
reported. Dashed lines display paths that are non-significant.

4  Discussion
We found that participants’ political orientation and the affective reactions experienced toward energy
technologies guided their information search when using a decision support tool. Hence, prior attitudes

and beliefs guided how participants engaged with the present DSS. Yet, we did not find that the
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information processed was related to the portfolio choice, in the sense that the proportion of renewable
energy technologies included within the portfolio did not exhibit a direct relationship with the attention
paid to information. However, both the affect toward RE and the affect toward NRE mediated the effect
of political orientation on the choice of renewables included in a portfolio. Hence, prior attitudes not
only influenced what information was searched for, but also the type of portfolio the participants

considered to be best for the future Swiss electricity system.

The present study was able to shed more light on how people engage with a DSS that provides
information concerning the electricity system in an interactive format. We found that, on average, our
participants attended to more information about renewable than non-renewable energy technologies.
The attention paid to information was driven by different factors for both types of energy technologies.
While political orientation was related to how much information was searched regarding non-
renewables, the affect associated with energy technologies seemed to drive the amount of information

attended to regarding renewable energy technologies.

These findings provide further evidence that information is viewed through the lens of the previous
attitudes and beliefs that people hold. Information is often selectively processed by people leading to a
one-sided exposure to information that is congruent with previously held attitudes and beliefs (Taber,
Cann, & Kucsova, 2008). Additionally, people also tend to disconfirm information that they do not
agree with (Taber et al., 2008). Generally, distrust in information is more pronounced in more
conservative people (Kraft, Suhay, Druckman, Lodge, & Taber, 2015). Such people are more inclined
to question the added value of scientific information when compared to more liberal individuals, and
they show greater avoidance of new empirical data (Tullett, Hart, Feinberg, Fetterman, & Gottlieb,
2016). On the contrary, liberals exhibit a greater need for cognition, more frequently engaging in more

deliberate thinking when compared to conservatives (Jost, 2017).

We observed this pattern in our study regarding the information search concerning non-renewable
energy technologies. Participants who reported right-leaning political orientations looked up less
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information regarding these technologies, which also meant that participants oriented more toward the
left attended to more information. However, we could not confirm this pattern for the attention paid to
information regarding renewable energy technologies. Instead of the participants’ political orientation,
a more positive affect toward renewables and a more positive affect toward non-renewables drove their
information search. Affect has been related to information searching in previous research, wherein very
positive affect (but also very negative affect) toward vaccines was found to drive the information search
concerning that topic (Allen Catellier & Yang, 2012). This type of information processing could be
employed in order to maintain positive feelings when initial positive affect is experienced. It could,
however, also represent a means of managing negative attitudes and finding supporting information for
such attitudes, as Allen Catellier and Yang (2012) suggest. In terms of our findings, this argumentation
implies that positive affective reactions toward non-renewable energy technologies could be related to
a more extensive information search regarding renewables that was engaged in to confirm pre-existing
beliefs about the negative consequences of renewables, or that non-renewables represent better
alternatives when compared to renewable technologies. This suggest that people who have a positive
attitude towards non-renewables might be looking for negative information on renewable technologies.
Decision aids have previously been shown to assist individuals in focusing on the information most
important to them (Bansback et al., 2014). We contend that this is also reflected in DSSs that provide
information through an interactive interface, as was the case in the present study. Indeed, people defined
their own information search, and they used the searched information to confirm their prior attitudes

and beliefs rather than to find evidence countering what they believed.

This type of information processing within a DSS is challenging, since selective information processing
coupled with disconfirmation bias, meaning that information incongruent with previous beliefs is
disregarded as wrong or untrustworthy, can lead to confirmation bias and the subsequent polarization
of attitudes (Taber et al., 2008). Thus, if the goal of a DSS is to inform the public and find better
common ground for, for example, the implementation of the energy transition in a given country, the
provision of information through a DSS could potentially backfire. However, not all users might be
prone to the effects of selective information processing, confirmation bias, and polarization. Being more
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curious about science (Kahan, Landrum, Carpenter, Helft, & Hall Jamieson, 2017), or having a greater
need for accurate information (Hart et al., 2009), and also holding weaker prior beliefs and attitudes,

are related to less biased information processing (Taber et al., 2008).

The attention paid to information concerning renewable and non-renewable technologies was not
directly related to the choice of an energy technology portfolio. In a DSS that focused on providing
interactive information, people seemed to rely on the more automatic and intuitive processes of the
experiential system in order to simplify their decision-making process (Tversky & Kahneman, 1974).
We thus found strong evidence that the participants used affective reactions as orienting mechanisms
(Finucane, Alhakami, Slovic, & Johnson, 2000) when choosing an energy portfolio, even if they could

have relied on objective information.

Does this imply that information is meaningless in terms of helping people with their decision making?
In prior studies, self-reported motivation to actively gather information on energy services was low
(Chapman & Itaoka, 2018) and reading and discussing information concerning the consequences of
energy technologies barely changed people’s preferences with regard to their energy portfolio (Mayer
et al., 2014), while their affective reactions toward the different technologies were strongly related
before and after they read educational material (Bruine de Bruin & Wong-Parodi, 2014). We argue that
while affective evaluations of energy technologies represent a driving force behind portfolio choice, the
processed information could potentially have influenced people’s choice, considering that the effects
of different types of information could have cancelled each other out. For example, we could assume
that information regarding the generation of waste during the production of solar panels would be
related to a decrease in the proportion of solar power within the portfolio, which is analogous to the
findings of Siitterlin and Siegrist (2017). However, information concerning the relatively low CO,
emissions associated with solar power could, in contrast, have led to an increase in the proportion of
solar power within the portfolio, if that information was considered to represent a benefit by the

participants.
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As different information was provided simultaneously, we could not disentangle the respective effects
in the current analysis. In previous research, information concerning negative consequences was found
to induce negative moods, which, in turn, led people to judge the associated risks to be higher (Johnson
& Tversky, 1983). Higher perceived risks then decreased the acceptance of technologies (Visschers &
Siegrist, 2014). In sum, information can influence people’s affective evaluations, which are, in turn,
predictive of the acceptance or choice of energy technologies. As has in part been done by Siitterlin and
Siegrist (2017) for the acceptance of solar, wind and hydropower, separate investigations of the effects
of different types of information on the affective evaluations of energy technologies and, in turn,
portfolio choice or acceptance appear necessary in future research in order to assess the importance of

different impacts (e.g., air pollution, health impacts, or price) on people’s portfolio preferences.

A question remains concerning whether people can be encouraged to choose more renewable energy
technologies for their portfolios, so as to expand the common ground for the implementation of the
current Swiss energy strategy. As political orientation and affect are both fundamental determinants of
people’s choices and behaviors, as reflected in our findings, achieving change appears to be challenging.
One potential avenue might be to diminish the affective component of a choice. When the names of the
technologies were blinded for a choice between different portfolios, the participants focused more on
the impacts these portfolios would have, and they were less guided by the types of technologies that
were included in the portfolios (Bessette et al., 2016). Yet, blinding the names of technologies is not
widely applicable in public discourse. A weaker relationship between affect and choice was, however,
also observed for DSSs that, in addition to providing information, facilitated the user’s engagement
with that information during the decision-making process by decomposing the decision task into more
manageable pieces (Arvai & Gregory, 2003; Bessette et al., 2014; Bessette et al., 2016).

A second possibility is to motivate people to seek information that is incongruent with their prior beliefs
when they pursue another goal, for example, to debate the issue afterwards and, therefore, to determine
possible counter-arguments to their existing preferences or beliefs (Hart et al., 2009). A third potential
strategy could be to activate people’s curiosity regarding science and facts, which has previously been
suggested to decrease potential biases in terms of information processing (Kahan et al., 2017).
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It is important to note that the current study, as with any study, faces certain limitations. First, the
investigated sample size is rather small. However, as we conducted the study in a laboratory setting, we
were able to ensure that the participants used the DSS and did not look up information on the Internet
when making their choices. Hence, we favored a more controlled study setting so as to ensure the
validity of the results.

Second, we did not measure participants’ trust in the institution that provided the information. This is,
however, a relevant dimension in relation to information searching. Allen Catellier and Yang (2012)
found that people who exhibited a higher level of trust had a higher likelihood of seeking information
when their affect toward a given object was positive. Hence, trust in the information provided using a
DSS and positive affect toward energy technologies could interact and might even be a reason why
some people process more information than others in such decision-making environments, although we

note that trust in scientists and governmental institutions is high in Switzerland (Visschers et al., 2011).

5 Conclusion

We investigated how the Swiss public engages with a DSS that provides interactive information when
asked to choose the electricity mix that they preferred to see implemented in the future. The findings
show that people’s political orientation, as well as their affective reactions to energy technologies, guide
both their information search and the choice of energy technologies within their portfolio. While this
could be an indication that people are able to target information that they value or are familiar with, it
also implies that people only expose themselves to a specific selection of information. This points to
selective information processing, which can lead to confirmation bias if information that contradicts
previous attitudes and beliefs is discounted. Based on previous research concerning motivated political
reasoning, this could even lead to the further polarization of attitudes. Additionally, the attention paid
to information concerning renewable energy technologies was not directly related to a higher proportion
of renewables being included in portfolios. The provision of information through an interactive
interface, as in the case of the present DSS, hence seems unable to change the affective-cognitive
evaluation of energy technologies. The use of interactive interfaces should be carefully considered in

light of the possible effects of consolidating existing beliefs.
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