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Abstract

This contribution focuses on citizens’ attitudes towards new technologies in electricity trans-
mission and asks how information provision affects citizens’ attitudes towards different tech-
nological solutions. It is thereby assumed that the relevance of information is contingent on
whether a technology is new or established, as well as on how the information is framed. Elec-
tricity transmission is linked to the transition of energy systems from fossil and nuclear to re-
newable sources. The analyses therefore contribute to the ongoing debate on how to success-
fully implement new technical solutions in renewable energy policy. Methodologically, the pa-
per uses novel data from a large-scale population survey conducted in Switzerland and tests
information effects based on an experimental split ballot design. The results reveal that whereas
public opinion on conventional technologies is rather stable, citizens react strongly to infor-
mation on new technical solutions. This is particularly the case if the information emphasizes
negative aspects and uncertainties of the new technologies. Moreover, such negative infor-

mation can barely be compensated by simultaneous positive information.
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Introduction

In the wake of the envisaged transition of energy systems from fossil and nuclear to
renewable energy sources, many countries are upgrading and developing their electricity trans-
mission networks (Devine-Wright & Batel, 2013; ENTSO-E, 2014). On the one hand, this is a
trend towards distributed generation (e.g., Ackermann, Andersson, & Soder, 2001; Dondi,
Bayoumi, Haederli, Julian, & Suter, 2002) that may be related to a lower dependency on elec-
tricity transmission. However, on the other hand, large-scale electricity production from renew-
able energy sources—e.g., large-scale hydropower plants, wind parks (offshore), or solar
parks—is typically situated in more remote areas. Thus, the development of such energy pro-
duction plants may also involve the construction of new or more efficient transmission lines
(Devine-Wright, 2005; Soini, Pouta, Salmiovirta, Uusitalo, & Kivinen, 2011; Wistenhagen,
Wolsink, & Birer, 2007). Real life experience and research and has shown that citizens tend to
be skeptical about such lines (Soini et al., 2011). High voltage lines share many similarities
with renewable energy generation infrastructure, which tends to trigger opposition, even when
people generally approve of the overarching goal (e.g., the promotion of renewables) or the
related technology (e.g., wind energy) (Devine-Wright, 2011; Soini et al., 2011; Wustenhagen
etal., 2007). Recently, an increasing number of studies have focused on the “social side” (Batel,
Devine-Wright, & Tangeland, 2013) of renewable energy technologies (RET) implementation.
Thus, a lack of social acceptance is “one factor that can potentially be a powerful barrier to the

achievement of renewable energy targets” (Wistenhagen et al., 2007, p. 2683).

The present study examines how information provision affects public acceptance of new
technologies of electricity transmission. The new technology under consideration is the conver-
sion of existent power lines to so-called hybrid power lines that combine alternating current
(AC) with direct current (DC) at the same tower. Although these hybrid lines can substantially
increase transmission capacity, this new technology involves some challenges, in particular, the
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ground level electrical field and audible noise are likely to increase (Hedtke, Pfeiffer, Gaillard,
& Franck, 2016). Thus, questions related to social acceptance are not only relevant with regards
to transmission lines in general, but also with respect to how the public may react to the ad-

vantages and disadvantages of the new technology.

The motivation of the present study is twofold. First, although the literature on the pub-
lic’s acceptance of renewable energy policy supports the view that information provision affects
the social acceptance of renewable energy and related technologies, the mechanisms driving
information effects are theoretically underdeveloped. Moreover, it is not clear empirically
whether and under which conditions information increases (e.g., Cohen, Moeltner, Reichl, &
Schmidthaler, 2016) or decreases (e.g., Reiner et al., 2006) social acceptance.! The present
study theoretically and empirically uses the framing of information to better understand the
mechanisms and contingencies driving information effects. In this vein, it also relies on the
assumption of public opinion research that citizens’ evaluation of new, and thus unknown, is-
sues (and technologies) is strongly dependent on the specific information they receive. Second,
previous studies focusing on electricity transmission imply that international heterogeneity ex-
ists with regards to the social acceptance of electricity transmission (Aas, Devine-Wright,
Tangeland, Batel, & Ruud, 2014; Batel et al., 2013; Cohen et al., 2016; Devine-Wright, 2013;
Knudsen et al., 2015). Thus, the present study’s focus on Switzerland adds a new case and new
contextual aspects to the debate. Due to the strong reliance on direct democracy in Switzerland,
the role of citizens and their perspectives on electricity transmission may have more impact on
the decision-making processes regarding electricity transmission than the role played by citi-

zens who live in countries that have purely representative political systems. Moreover, given

L A similar conclusion applies to the research focusing on carbon capture & storage (CSS) infrastructure (de Best-
Waldhober et al., 2009; Itaoka et al., 2009; Palmgren & Keith, 2004).
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Switzerland’s small size and high population density, questions concerning infrastructure siting

are particularly sensitive and typically trigger high levels of opposition.

Whereas opposition to energy-related infrastructure most often has been analyzed at the
local level and, thus, from the perspective of community acceptance, the present study focuses
on the socio-political dimension (Wustenhagen et al., 2007) that denotes how policies and tech-
nologies are perceived by political stakeholders and the broad public (Dermont, Ingold,
Kammermann, & Stadelmann-Steffen, 2017, p. 360). This perspective is in accordance with the
aim to analyze a new technology— hybrid power lines—that has not been constructed yet in a
real-world scenario. It can be argued that if the public already is skeptical about this new tech-
nology at this most general level, it probably will be difficult to find market acceptance (e.g.,
grid operators willing to use the technology) and particularly community acceptance (e.g., non-
opposition during local siting processes). In this regard, an important difference between energy
transmission and RET infrastructure, such as wind parks, needs to be mentioned. Whereas re-
newable energies and related technologies have been shown to be popular with citizens (i.e.,
contributing to a high socio-political acceptance, Wistenhagen et al., 2007, p. 2685), high volt-
age lines do not have a similar general positive connotation but rather are among the least pop-
ular energy item (Soini et al., 2011). This might be due to the fact that electricity transmission
and related infrastructures do not provide an obvious local economic benefit (Knudsen et al.,
2015), nor are they directly and obviously linked to renewable energies (Lienert, Sitterlin, &

Siegrist, 2017).

Empirically, I use a novel large-scale population survey from Switzerland that includes

amodule on high voltage lines, and experimental survey elements to test for information effects.

The remainder of the present study is structured as follows. Next, previous research on
the social acceptance of renewable energy policy and public opinion research are presented,
and hypotheses are developed on the role of information on opinion formation. The next section
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discusses the data and methods, and then a following section provides the empirical results. The

study closes with a summary of the most important results and some conclusions.

Theoretical background

Research on the siting of energy-related infrastructure has emphasized repeatedly that
the reasons and mechanisms driving the resistance towards these projects are multiple and com-
plex, and clearly go beyond the famous NIMBY syndrome (Wolsink, 2000). In particular, pro-
cedural aspects such as citizens’ involvement, information, or perceptions of fairness have been
identified as influencing whether the an implementation process is successful (Aas et al., 2014;
Batel & Devine-Wright, 2015; Bidwell, 2016; Cohen et al., 2016; Dermont et al., 2017, p. 361,
Gross, 2007; Jobert, Laborgne, & Mimler, 2007; Knudsen et al., 2015; Soini et al., 2011). How-
ever, we still lack systematic insights on the mechanisms that drive such process-related factors
(Knudsen et al., 2015). Whereas most of these studies have focused on concrete siting projects,
and thus, the dimension of community acceptance (Wustenhagen et al., 2007), the present study
assumes that the role of information also is important at the more general socio-political level
of acceptance. This assumption should be particularly true with respect to citizens’ attitudes

towards new technologies for which an ex-ante level of knowledge and information is limited.?

Initially, this assumption is supported by previous research on the role of information
and public attitudes towards energy-related technologies and infrastructure. For example, with
respect to carbon capture and storage (CCS), Fleishman et al. (2010, p. 1400) have found that
people’s opinions became more stable and more consistent with their values as they receive

more information and become better informed. Moreover, the provision of information not only

2 Throughout the present study, | use the terms public acceptance, citizens’ attitudes, and public opinion synony-
mously to describe actors’ reactions. | am interested in citizens’ socio-political acceptance, and thereby its attitu-
dinal component (see e.g., Dermont et al. 2017; Batel et al. 2013).
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assures that citizens are informed about the “hard facts,” but also is important in terms of re-
sponsiveness (Ciupuliga & Cuppen, 2013). Accordingly, a series of studies have investigated
citizens’ attitudes towards environmental and/or energy issues contingent on previous infor-
mation provision (de Best-Waldhober, Daamen, & Faaij, 2009; Itaoka, Okuda, Saito, & Akali,
2009; Knippenberg & Daamen, 1996; Palmgren & Keith, 2004; Reiner et al., 2006). However,
these analyses do not discuss theoretically why and how information matters to public opinion.
Moreover, the information effects found seem “to lack a general direction” (de Best-Waldhober
et al., 2009, p. 324). Of course, these studies do not focus on high voltage lines but mostly
concern infrastructure related to CCS. With respect to these studies, although we cannot con-
clude necessarily that information provision affects public opinion on these various “objects”
in the same way, we can conclude the following: first, that information has the potential to
influence public opinion on infrastructure, and second, that we need to carefully consider the
different theoretical mechanisms related to why and how these information effects can be ob-

served (or not).

Public opinion research also maintains that information provision has an effect on what
people think about a technology. Thus, opinions are endogenous to the political process, i.e.,
they are created, altered, and transformed during the political process (Hansen, 2007, p. 379).
Most prominently, Converse (1964, p. 241) has argued that public opinions are “extremely la-
bile for individuals over time” and that citizens do not have stable and meaningful attitudes
even on issues that already have been intensively discussed among the elites (ibid., p. 245).
This ambiguity opens the door to information effects, i.e., mass opinion is also the result of

what people hear or read about a political issue (Druckman, 2004; Zaller, 1992).

The main assumption of the present study is that the policy information citizens receive
has the potential to affect what they think about an issue, i.e., a technology. However, to under-

stand the mechanisms driving information effects and to solve the puzzle of the inconsistent



results of previous studies on infrastructure and technologies, it is important, theoretically and
empirically, to consider that the impact of information on citizens’ opinions is contingent on
various factors (Hopmann, Vliegenthart, De Vreese, & Albak, 2010; Wood & Vedlitz, 2007;
e.g., Zaller, 1992). The following section and the empirical analyses focus on two such contin-
gencies. First, they examine which type of technology citizens’ are most reactive to, in particular
to what extent information effects vary depending on the novelty of a technology. The second
contingency concerns the information frame, i.e., whether information effects are contingent on

whether the information provides the positive or negative aspects of a technology.

When information matters: The case of new technologies

Most studies on the acceptance of RET and its related infrastructure have found that
citizens’ tend to have positive general attitudes regarding renewable energy projects (socio-
political acceptance), but fiercely oppose concrete implementations of RET at the local level,
e.g., the construction of a new windfarm or a new transmission line close to where they live
(community acceptance) (Dermont et al., 2017; Devine-Wright & Batel, 2013; Wustenhagen et
al., 2007). Conceptually, this gap has often been explained by the famous Not-In-My-Backyard
(NIMBY) syndrome, i.e., a rejection of local projects due to egoistic behavior, even though the
technology in general is accepted. More recently, however, it has been emphasized that local
opposition can be the result of legitimate concerns about the process or the proposed project in
the planned area (Bell, Gray, & Haggett, 2005; Bell, Gray, Haggett, & Swaffield, 2013; Warren,
Lumsden, O’Dowd, & Birnie, 2005; Wolsink, 2000). Empirically, and relatedly, several studies
have shown that (local) experience with a technology decreases rather than increases opposition

(e.g., Braunholtz & McWhannell, 2003; Firestone, Kempton, Lilley, & Samoteskul, 2012;



Wolsink, 2007).2 For example, with respect to high voltage lines, Soini et al. (2011, p. 303)
have shown that individuals who live in an area with high voltage lines exhibit more positive
perceptions towards these lines than respondents who do not have a real-life experience with
them. Thus, an important gap seems to exist between people’s negative perceptions about new
local projects and their actual experiences. Moreover, if opposition exists, it often is the result
of skepticism regarding the technology as such, which also may be triggered during the deci-
sion-making process, i.e., if the debate alters risk perceptions (Dermont et al., 2017; Gross,
2007; Wolsink, 2000; see also Ricci, Bellaby, & Flynn, 2008; Warren et al., 2005). Risk per-
ceptions seem to be of particular importance with respect to new technologies (O’Garra,
Mourato, & Pearson, 2005). In other words, technical solutions that are largely unknown to the
public generally tend to arouse scepticism. Even if scientific assements are clearly positive,
public opinion perceives new technologies as risky and unsecure (Schulte, Hart, & Van der

Vorst, 2004, p. 678).

These findings can be supported theoretically by public opinion research. As previously
mentioned, prior knowledge and attitudes regarding an issue affect information processing.
Most importantly, these predispositions influence what and how information is integrated dur-
ing opinion formation (Wood & Vedlitz, 2007; Zaller, 1992). Citizens tend to accommodate
information that accords with their prior beliefs, and dismiss evidence that challenges these
beliefs. Thus, “[o]nce people have an initial assessment of a problem [...] they will use it to
anchor subsequent judgments and thus inadequately revise their beliefs to accommodate new

information” (Mercer, 2005, p. 8; see also Slothuus & de Vreese, 2010; Taber & Lodge, 2006).

3 Although only a few studies based on longitudinal (pre-post) data have tested the changes in attitudes towards
RET infrastructure after real-life experiences, several studies have compared different groups of citizens—people
living close to an infrastructure with persons not living near to such infrastructure—lending support to the argu-
ment that real-world experiences are conducive to the public acceptance of RET infrastructure (Ek, 2005; Warren
et al., 2005).
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The same mechanisms can be expected to be relevant to information effects regarding
attitudes towards new and conventional technology. Conventional technical solutions are “is-
sues” for which predispositions exist based on previous experiences, discussions, and pro-
cesses. Applying the arguments from information processing research, we can conclude that
more or new information will not have any large impact on citizens’ attitudes regarding these
conventional technologies, since they already have developed specific attitudes at an earlier
time. For example, if they receive information that accords with their prior experiences and
beliefs, they will feel confirmed in these opinions, and will not consider, to any great extent,

the information that contradicts their prior attitudes.

However, the situation is somewhat different with respect to new technologies. “New”
issues are characterized by the “absence of general agreement about how to construe them”
(Chong & Druckman, 2007, p. 107) or a lack of issue-specific predispositions (Zaller, 1992).
Thus, when faced with new technical solutions, citizens cannot draw on prior experiences and
beliefs to help them with the evaluation process. As a result, the probability increases that
information about these new technologoical solutions actually contributes to opinion formation.
Moreover, in this context, chances are high that citizens will receive new information, which
has the potential to change individual opinions, most importantly when the information contains

scientific evidence related to a technical issue (Wood & Vedlitz, 2007, p. 554).

From the empirical and theoretical insights of the two strands of literature just discussed,
I conclude that information effects will be stronger with respect to new technologies, compared
to established technical solutions, which tend to build on citizens’ experiences and stable
predispositions, and thus reduce the likelihood of opinion change. In contrast, prior experiences
and stable predispositions do not apply to new technologies, and citizens also are more likely
to receive novel information that will impact their opinions. | therefore hypothesize the

following:



H1: Information effects are stronger for the new technologies of electricity transmission than

for the established technologies.

What type of information matters? Negative vs. positive information

Based on (issue) framing theory (Chong & Druckman, 2007), it can be expected that
information can convey quite different messages regarding an issue. From this perspective, is-
sue frames “focus on qualitatively different yet potentially relevant considerations” (Druckman,
2004, p. 672) of an issue and thereby refer to information that can mobilize citizens to think
about specific issues along particular lines, i.e., by highlighting the specific features of a policy,
such as its positive or negative effects (Chong & Druckman, 2007, p. 106; Jacoby, 2000, p. 751;
Shah, Watts, Domke, & Fan, 2002, p. 343). Thus, framing is considered to be a “process by
which people develop a particular conceptualization of an issue or reorient their thinking about
an issue” (Chong & Druckman, 2007, p. 104). The framing of information in different ways
influences people’s attitudes towards an issue by changing underlying considerations and their
salience used to evaluate the issue (Berelson, Lazarsfeld, & McPhee, 1986; Chong &

Druckman, 2007; Nelson, Oxley, & Clawson, 1997).

Especially in the context of new technologies towards which people do not have strong
predispositions, we can expect that a positive or negative framing of information will influence

what people think about an issue at stake. Thus, | hypothesize the following:

H2: Negatively framed information will lead to more negative attitudes towards new technol-
ogy, whereas positively framed information will lead to more positive opinions towards new

technology.
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However, based on prospect theory (Kahneman & Tversky, 1979), a contrasting expec-
tation can be formulated. Similar to framing theory, this approach theorizes that individual de-
cisions depend on the situational context and the framing of an object (McDermott, 2004, p.
290). Whereas traditional rational choice approaches argue that the framing of information does
not influence citizens’ decisions and choices, Kahneman and Tversky (1979), in their famous
contribution, show that the framing of information actually does influence decision-making
(Mercer, 2005). However, in contrast to framing theory, these authors emphasize that whether
we interpret choices as gains or losses influences our attitudes towards risky options, and also
how we process information. More precisely, “people hate to lose even more than they love to
win and [...] this will systematically bias their attitudes towards risks” (Mercer, 2005, p. 3). In
other words, the negative aspects of an issue are accorded more weight than the positive aspects
of an issue (McDermott, 2004, p. 291). Relatedly, individuals tend to think that moderate to

high risks are “no big deal,” but they also may interpret small risks as big threats (ibid.).

The present study is not about risk attitudes; rather, it is concerned with the hypothesis
that the uncertainties and potential negative aspects of an issue can affect individuals in partic-
ular ways that can impact the acceptance of the new technologies of electricity transmission. If
a new technology involves uncertainty and potential negative effects, these potential “losses”
may influence citizens’ attitudes to a greater extent than potential positive effects, which often
may be long-term gains. These patterns will be most pronounced if the information that people
receive about a new technology emphasizes the potential risks rather than the benefits. Thus, |

formulate the following hypothesis:

H3: Negative information, compared to positive information, more strongly influences citizens’

attitudes towards new technologies of electricity transmission.

The distinction between positive and negative information does not refer to the more
normative question of whether the information is correct or appropriate. In fact, opposition to
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a particular project may arise for good reasons, e.g., since the project is not well developed or
suitable in a certain context (Aitken, 2010). In other words, “negative information” pointing to
the risks and weaknesses of a project may actually produce the desired outcome (Dermont et
al., 2017; Devine-Wright & Batel, 2013). Thus, the positive and negative information that is
provided to the population during an implementation process is not necessarily indicative of the
quality of the process. For example, a situation in which a lot of positive information is distrib-
uted top-down and very little negative information is available from more bottom-up sources
may be linked to hierarchical processes that have been shown to be problematic from a social

acceptance point of view (Batel et al., 2013).

Data and Method

The data set used by this present study was collected in Switzerland. With respect to
Switzerland, the Strategy Electricity Grid (Federal Council, 2013) emphasizes the relevance of
the transmission grid (high voltage) in the context of renewable energy production. On the one
hand, this document mentions the development of the transmission grid within the country and
its connection to the European grid and, for example, to new offshore wind parks in the north.
Moreover, this report is concerned with the increased importance of the grid’s flexibility, and
the interplay between the transmission and distribution grids, which require development

(Lienert et al., 2017).

The trilingual survey* on future energy provision in Switzerland collected 8’287 inter-
views from a representative sample provided by the Federal Office of Statistics; respondents

where invited by postal mail to participate in the online survey.®> After three invitations, the

4 The survey was conducted in German, French, and ltalian—the three main national languages of Switzerland;
65.4% filled out the survey in German, 26.0% in French, and 8.6% in Italian. Romansh individuals likely used the
German version to answer the survey.
5 The data collection process was conducted by LINK Institute in Lucerne. The sample was provided by the Federal
Office of Statistics out of the “Stichprobenrahmen flr Personen- und Haushaltserhebungen” (SRPH).
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response rate was at 41.7%. 1’129 respondents (randomly drawn from the overall sample) re-
ceived a module on the acceptance of (hybrid) high voltage lines. The data from these respond-

ents are the empirical basis for the results that follow in the present study.

The demographic and structural composition of the sample corresponds quite closely to
the Swiss resident population (See Table A.1), which is particularly true with respect to gender,
civic status, and education. Foreigners living in Switzerland as well as citizens older than 75
years had a lower response rate, which likely was the result of the exclusive use of an online
survey. In terms of political orientation, the collected sample was very similar to the composi-
tion of Swiss voters according to the Swiss Election Study 2015 (Lutz, 2016), the exceptions
were that support for the larger parties was comparatively higher, and the ideological position

of the respondents on the left-right scale was somewhat less polarized.

The dependent variables measure individuals’ attitudes towards high voltage lines. To
increase grid capacity, two technological possibilities take center stage. On the one hand, a new
transmission line parallel to an existing line could be constructed (i.e., using the conventional
technology to increase grid capacity). On the other hand, new technological developments, i.e.,
hybrid power lines, could help to increase the transmission capacity of an existing line by com-
bining AC with DC power on the same tower. However, the new technology of hybrid power
lines involves some challenges—in particular, the ground level electrical field and audible noise
levels are likely to increase (Hedtke et al., 2016). A third technical solution is the use of under-
ground cables, for which only limited information is available in the data. Thus, in the present
study, this alternative has been used as a control case, for several reasons, to test the robustness
of the main results. First, whereas this type of electricity transmission has been discussed most
prominently as an alternative to overhead lines (Lienert, Sitterlin, & Siegrist, 2018; Tempesta,
Vecchiato, & Girardi, 2014), and is being used regularly at the level of the (sub-)distribution

grid, little operational and construction experience exists with respect to the use of underground

13



cables for high voltage transmission (above 220kV) (Swissgrid, 2017). This lack of experience
makes underground cables also a “new” technology at the high voltage level. Second, this tech-
nology can be expected to be more popular than hybrid lines, not only in the sense that politi-
cians® and citizens have shown support for this solution, but also because the public seems to
be able to understand it better than hybrid line technology. Third, however, this new technology
also has some disadvantages. In particular, engineers have argued that underground cables are
much more expensive, make necessary quite heavy interventions into the land/soil, and are
more difficult to use with respect to maintenance and troubleshooting (Swissgrid, 2017). Thus,
underground cables can be considered to be a new technology that involves some challenges
similar to hybrid lines, but they also may be more strongly (and more positively) predisposed

given that underground cables regularly are used at a lower voltage (e.g., in a distribution grid).

To capture citizens’ attitudes towards the variants of overhead lines, | used three survey

items.” First, to measure absolute attitude levels, | relied on the following questions:

Attitudes towards a new line: “Would you approve the construction of a new high voltage

line close to where you live?”

Attitudes towards a hybrid line: “New technological developments can be used to convert
existing high voltage lines to increase transmission capacity by about 50 percent, meaning

that conversion could be an alternative to the construction of a new line.

Independently of whether there is a high voltage line close to where you live, would you

approve the conversion of a high voltage line into a hybrid line close to where you live?”

6 The Grand Coalition in Germany, for instance, decided in 2015 to prioritize the construction of new high voltage
lines as underground cables (https://www.tagesschau.de/inland/stromtrassen-111.html). In Switzerland, the federal
government in its Electricity Grid Strategy stated that both underground and overhead solutions must be consi-
dered when constructing new lines (“Botschaft zum Bundesgesetz tiber den Um- und Ausbau der Stromnetze
(Anderung des Elektrizititsgesetzes und des Stromversorgungsnetzes)”, 16.035.

" Whereas the three items used in the following analyses enable to capture of citizens’ attitudes towards technolo-
gies of electricity transmission from different angles, in particular, based on single-item questions (what | call
absolute attitudes) and a choice question (i.e., relative attitudes), there is no possibility of distinguishing between
different citizens’ reactions, for example, between acceptance and support (Batel et al., 2013).
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In both cases, respondents had to indicate whether they would (surely) approve or

(surely) disapprove such a project.

However, these responses may reflect rather isolated views that do not take into account
a balancing of different solutions (which might be the real-world scenario in the near future).
Thus, | used a third question to caputure relative attitudes, i.e., when chosing between

alternatives:

Relative attitudes: ““Independent of whether you are for or against high voltage lines, would

you rather support the construction of a new line or the conversion of an existing line?”

The response categories were “Surely constructing a new line,” “Rather constructing a new

line,” “Rather converting an existing line,” and “Surely converting an existing line.”

The crucial independent variables are information treatments that have been provided
to respondents in an experimental split ballot approach. More precisely, respondents were
randomly assigned to either a control group or treatment group, and the treatment group
received some additional information. Two differently (i.e., positively and negatively) framed
information treatments were used, which enable the testing of the framing effects discussed in
the theoretical section of the present study. First, as an introduction to the questions about the
technologies of electricity transmission, half of the respondents received the following

treatment:

Treatment 1 (positive): “High voltage lines are necessary for electricity transmission from
where the electricity is produced to where it is used. However, today’s grid capacity will

not be able to meet future demands.”

| consider this to be a positive treatment because it basically informs respondents about the need

to adopt one or another technical solution, i.e., that the status quo is not a feasible alternative.
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Thus, this treatment should positively affect individuals openness to change, i.e., to approving

the construction of a new line or the adoption of a new technology.®

Before being asked the questions about hybrid power lines, respondents were again split
into a treatment and a control group; for the treatment group, | extended the introductory
information about hybrid high voltage lines to include the following information that

emphasizes some risks and uncertainties related to this new technology:

Treatment 2 (negative): “However, this new generation of high voltage lines may produce

more noise and may be felt more strongly when standing directly underneath a line.”

Whereas most previous studies have focused on the visual impact of these infrastruc-
tures on the landscape and environment (Devine-Wright & Batel, 2013; Knudsen et al., 2015;
Lienert et al., 2017; Tempesta et al., 2014), health-related risks and fears rarely have been in-
vestigated. However, the survey data from Switzerland suggests that health-related concerns
dominate over the visual and landscape impacts (see Figure Al. in the Appendix), and, thus,

may be particularly relevant with respect to the level of public acceptance of the new technol-

9

ogy.

Regarding conventional technology, i.e., the construction of a new line, a negative treatment
was not used.® Thus, unfortunately, I will not be able to systematically analyse the role of a

negative information treatment on an established technical solution (see Figure 1).

8 Of course, an alternative positive treatment could have been used to remind respondents of the link between
electricity transmission and renewable energy. However, and as discussed in the introduction of the present study,
the association between renewable energy and electricity transmission is not simple, since an increase of renewable
energy could both involve more but also less electricity transmission. Moreover, respondents vary concerning their
approval of renewable energy. Thus, these various and sometimes contrasting associations make the formulation
of a clear information treatment—and, relatedly, of consistent expectations about the treatment effect—challeng-
ing.

9 Tempesta et al.”s (2014) data show a similar result, since a majority of their respondents indicated that the envi-
ronmental impacts of new technologies are more relevant than the landscape issues related to these technologies.

10 Unfortunately, such a negative treatment effect was not included in the survey experiment, which originally
aimed to capture the volatility in attitudes towards new technology, and so was not an explicit test of the positive
and negative information effects for different technological solutions.
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--- Fig. 1 about here ---

Further analyses show that the randomization of the treatment was successful, i.e., the
treatment and control groups are very similar with regards to standard socio-demographic and
economic variables, and also the distribution of attitudinal variables was similar (see online
documentation). In principle, this successful randomization enables the evaluation of infor-
mation effects based on testing the differences between the treatment and control groups (and
by using Mann-Whitney-Wilcoxon tests to assess the statistical significance of these differences).
However, in the course of the analyses, | estimated a series of regression models to test the
robustness of the treatment effects reported below. | estimated logistic models to predict the
approval of new and hybrid high voltage lines, respectively. Individuals, who indicated to
“surely” or “rather” approve a new and a hybrid line, respectively, were assigned the value of
1, whereas all others were assigned zero.! In these models, | considered additional individual
characteristics that have been found to be relevant to environmental attitudes in general, and for
renewable energy in particular. Most importantly, prior attitudes and prior experience with re-
gards to high voltage lines have been considered. | measured prior attitudes by how disturbing
respondents considered high voltage lines in general (on a scale from 1 [Not disturbing] to 4
[Disturbing]). | operationalized prior experience by using a dummy variable by which individ-
uals living close (around 1km) to a high voltage line were assigned the value 1, whereas all

others were coded as zero.? In addition, 1 also considered the following variables: gender, ed-

% In additional models, | also estimated ordered logistic regressions, which enabled a consideration of the full
information from the dependent variables, i.e., accounting for the fact that the response variable is a Likert-scale,
i.e., individual (partial) agreement or (partial) disagreement for a statement. However, robustness tests imply that
the parallel regression assumption, which is fundamental to ordered logistic models, needs to be rejected with
respect to the present data.

12| have relied on self-reported closeness to high voltage lines.
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ucation, age, left-right political self-placement, whether individuals give priority to the eco-
nomic use of natural resources or to nature and landscape protection, whether an individual has
a technical education or training (and therefore is possibly less skeptical towards new technol-
ogies) or children (to account for whether individuals are possibly concerned about future gen-
erations). More detailed information on the variables, their operationalization, and summary

statistics can be found in Table A.1 in the Appendix.

Empirical results

Initially, high voltage lines cannot build on a general high level of support or positive
predispositions. Roughly 51% of respondents to the present study indicate that high voltage
lines are (rather) disturbing. Figure 2 illustrates, however, that perceptions of high voltage lines
are related to real-world experiences. Among the respondents who do not live close to such a
line, a clear majority perceives high voltage lines as disturbing. Conversely, individuals living
close to a high voltage line share this negative opinion to a significantly lesser extent. Only a
minority (42%) approves the statement that high voltage lines are (rather) disturbing. This
finding—together with the previously mentioned fact that respondents care most about the
health issues related to high voltage lines, and to a lesser extent about their visual impacts (see
Figure A.1 in the Appendix)—implies that the rejection of high voltage lines is not the result
of negative real-world experiences, but is rooted in rather abstract fears and ideas. These
negative feelings are related most importantly to the fear of negative impacts on humans (and
to a lesser extent on the potential negative impacts on the landscape and animals), which for
many people do not seem to materialize when living close to a trasmission line. Also worth
mentioning is that the share of undecided respondents was extremely low, which supports the

assumption that conventional high voltage lines are a highly predisposed issue.
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--- Fig. 2 about here ---

Given the rather negative feelings towards power lines, how do citizens evaluate a new
technology and how does information impact their attitudes towards electricity transmission?
Figure 3 demonstrates that a clear majority—in accordance with the skepticism represented in
Figure 2—does not support the construction of a new transmission line. Figure 3 also illustrates
that informing respondents about the need to increase grid capacity (T1, positive treatment)
leads to a significantly higher approval of a new transmission line. Respondents who were in-
formed that grid capacity needs to be increased are significantly more likely to agree to the
construction of a new line close to where they live. The shift, however, mostly concerns the
group that “rather supports” a new line, since the proportion of those who “surely” accept a new
line remains largely stable. Overall, an information effect regarding the conventional technol-
ogy of electricity transmission can be observed, but it seems to be quite limited from a substan-
tial point of view. Moreover, even in the context of the positive information treatment, the con-

struction of a new line is approved only by a minority of respondents.

--- Fig. 3 about here ---

Whereas the influence of an information treatment on attitudes towards traditional trans-
mission lines is limited, the influence of information on attitudes about new energy transmission
technology is greater. The lower two graphs in Figure 3 show to what extent respondents sup-
port the conversion of an existing high voltage line into a hybrid line, and thus the use of a new
technology. Thus, the positive treatment (T1) augments the approval of conversion signifi-

cantly, and also increases the number of those who indicate that they “clearly approve” this new
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technology. After being informed about the need to increase grid capacity, a majority of the

respondents has a positive response to the new technology.

However, the treatment effect is clearly stronger with respect to the negative information
treatment that specifically relates to the new technology (T2). Approval for hybrid lines is high
in the control group, i.e., among those respondents who received only basic information about
the new technology, and most importantly about its higher transmission capacity. Almost 3 out
of 4 respondents indicate that they approve of the conversion of an existing line close to where
they live. However, the rate of approval is much smaller for the treatment group who also was
informed about the fact that this new generation of high voltage lines could produce more noise
and be more strongly perceptible. Only one third of this group approves the conversion of an

existing transmission line close to their domicile.

Thus, comparing the results regarding the construction of a new high voltage line, i.e.,
using conventional technology, and the new technical solution supports Hypothesis 1: Infor-
mation effects—as tested in the survey context—are stronger for a new technology, regarding
which ex-ante knowledge is lower, and thus predispositions have not developed. This conclu-
sion is corroborated particularly by the finding that the general positive treatment—which was
provided directly to respondents before the questions about conventional power lines—pro-

duces a stronger effect on attitudes towards the new hybrid technology.

Moreover, the results concerning hybrid power lines illustrate that, depending on the
framing, the information effect can go in both directions. Approval of the new technology in-
creases after positive information, and is reduced when respondents received negative infor-
mation (which is in accordance with Hypothesis 2). However, the strong reduction in the ap-
proval of hybrid lines—when the respondents received the negative treatment—implies that
citizens may be particularly reactive to potential negative consequences. This latter conclusion
(as hypothesized in Hypothesis 3) is further supported by Figure 4 that provides the combined
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treatment effects. This Figure distinguishes four groups based on a combination of the infor-
mation treatments. A quarter of the sample did not receive an information treatment (“None”);
two other groups received either the positive or the negative treatment; and the fourth group
was provided with both the positive and negative information treatments (“Both”). This analysis
demonstrates that negative information is the crucial trigger for respondents’ reported attitudes
towards the new technology. Whereas the two groups that did not receive the negative treatment
exhibit a majority approval of hybrid lines, the rate of approval clearly decreases for those who
received negative information. Most importantly, however, with respect to the individuals who
received both negative and positive information, the positive treatment was not able to com-
pensate for the negative information effect (the distributions for the groups “Negative” and
“Both” are the only ones that do not vary significantly®®). This group’s attitudes barely differ
from the group that exclusively received the negative information. These findings provide em-
pirical support for Hypothesis 3 and prospect theory, i.e., that citizens react more strongly to

negative information.

--- Fig. 4 about here ---

Next, the results concerning relative attitudes are presented, i.e., whether citizens prefer
the new or conventional technology when they must choose between these two solutions. Figure
5 demonstrates that attitudes towards the new technology are more positive and stable when
contrasted with the alternative, i.e., the conventional solution. A clear majority of respondents
in all groups indicated that they would “rather” or even “surely” prefer the conversion of an
existing line to increase grid capacity, instead of constructing an additional conventional line.

Thus, even though skepticism exists with regards to the new technology—in particular when

13 Mann-Whitney-Wilcoxon Test: W = 39874, p = 0.6837. All other distributions are significantly different from
each other with a p < 0.05.
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citizens are informed about its potential negative aspects—it is nevertheless the preferred solu-
tion when compared to the alternative of conventional technology. Moreover, although infor-
mation treatments still influence responses in a significant way, the differences are clearly

weaker than absolute attitudes.

--- Fig. 5 about here ---

To test the robustness of the information effects, | conducted several additional analyses.
First, | used logistic models to predict the approval of new and hybrid high voltage lines, re-
spectively, to confirm the high relevance mostly of the negative information treatment, which
remains strong and significant in the model, even when controlling for previous attitudes, ex-
perience, and other individual characteristics (Figure 6). Moreover, the results support the view
that information effects differ with respect to the new and the established technology. In the
multiple regression models, the information that an increased grid capacity will be necessary to
meet future demands does not significantly influence the likelihood of citizen support for the
construction of a new line anymore, even though the positive information effect for the new
technology remains statistically significant. Individuals who were informed about the necessity
for grid expansion are slightly more supportive of converting an existing line into a hybrid

one. !4

--- Fig. 6 about here ---

14 1 also tested for an interaction between the two treatments, which | found was not statistically significant.
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Second, based on theoretical considerations, an interaction can be expected between the
information treatments and prior experiences and attitudes (e.g., Wood & Vedlitz, 2007). Thus,
| also integrated interaction effects between the treatment variables and the individual charac-
teristics to test whether information effects vary, depending on prior attitudes and experiences
or other individual characteristics. These analyses revealed that the information effects are
highly stable across groups. None of the interaction effects proved to be statistically significant,
meaning that the treatment effects do not vary between groups (for an example, see Figure A.2
in the Appendix that illustrates the marginal treatment effects for the varying levels of prior
attitudes and experience). Thus, the treatment effects of the main analysis seem to be rather
generic— although the level of approval for the different technical solutions is dependent on

individual characteristics, the size of the information effect is not.

Third, to test whether information effects are contingent on a specific case, | also ana-
lyzed another technology of high voltage electricity transmission—underground cables. It is
not the aim of these additional analyses to compare the varying reasons for opposition to these
different technologies, but rather to focus on whether similar types of information, i.e., infor-
mation about the potential negative and positive externalities (Tempesta et al., 2014), have a
similar impact on respondents’ agreement and disagreement about the two technical solutions.
As the additional analyses demonstrate (see Appendix, Figure A.3), information effects can be
found with respect to respondents’ attitudes towards underground cables, but they seem to be
somewhat weaker in comparison to hybrid high voltage lines. The positive treatment produces
a small (but still significant) increase in choosing this technology, which may be due to the fact
that this technology can build on a generally high approval rate. However, negative information
more strongly affects relative attitudes for underground cable as well. Although support for
underground cables is exceptionally high in the control group, approval substantially declines

when respondents (i.e., the treatment group) are informed about the potential disadvantages of

23



this new technology. This finding not only confirms a recent study from Switzerland (Lienert
et al., 2018), but also supports the view that even if a new technology can build on some previ-
ous positive predispositions, new and technical information about negative consequences may

substantially impact citizens’ opinions.

Conclusions

The present study examined how information influences individual opinions on the tech-
nical solutions for electricity transmission, and to what extent a potential information effect
differs with respect to new and conventional technologies, and also depends on the framing of
the information. Based on an experimental split ballot design, the present study has shown that
attitudes towards the new technologies of electricity transmission are very volatile, whereas
they are much more stable with regards to the conventional technology of electricity transmis-
sion. This finding is reflected by the fact that the information treatments significantly and—in
the case of negative information—substantially impacted individual attitudes towards hybrid
lines. The negative information treatment was the most important single variable in a model
that explained the disapproval of hybrid high voltage lines. Moreover, the information effects
were found to be generic, i.e., they were constant across groups. In other words, for example,
providing people with information about the potential negative impacts of the new technology
of hybrid lines decreases their approval of them, irrespective of whether they live close to an

existing line or not, or whether they perceive high voltage lines as disturbing or not.

The present contribution has found that the citizens’ of Switzerland generally seem to
be rather skeptical about the electricity transmission infrastructure. However, whereas many
studies have concluded that visual landscape impacts are the most important reason for opposi-
tion against high voltage lines (Devine-Wright & Batel, 2013; Knudsen et al., 2015; Lienert et

al., 2017; Tempesta et al., 2014), our data suggest that citizens of Switzerland care more about
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health-related issues. Although a comparative perspective has not been the focus of this study,
the Swiss political system may provide one explanation for this finding—given the participa-
tory and decentralized characteristic of Switzerland, infrastructure siting processes are typically
very political processes, which may be conducive to high voltage lines being a highly predis-
posed and politicized issue. In view of the presented findings, resistance to high voltage lines
in Switzerland cannot be explained consistently by the NIMBY phenomenon, but rather is based
on the more fundamental problem that people generally do not like this (new or conventional)

technology of electricity transmission (Wolsink, 2000).

Of course, this study has some limitations and opens paths for future research. One
drawback of the study design is that | could not explicitly test whether negative (instead of
positive) information has an effect on attitudes regarding the conventional technology. Simi-
larly, for the control case (underground cable), only data on relative, but not absolute, attitudes
were available. Moreover, the positive treatment was fashioned at a more abstract and general
level than the negative treatment, which specifically informed respondents about the negative
consequences of the new technology. This difference may underestimate the effect of the posi-
tively framed information treatment. Thus, the data the present study used did not allow for an
encompassing and systematic test of absolute and relative attitudes towards the different tech-
nical solutions, and the negatively and positively framed information. Nevertheless, the availa-
ble data produced quite stable results, which implies that the differences between the new and
conventional technologies, and also between the positive and negative information, should be
considered so to better understand citizens’ opinions on these issues. A second limitation con-
cerns the question as to whether the treatment effects found in a survey are mainly short-term
and measurement effects, or whether they have the potential to become long-lasting, and thus
substantially and politically relevant. Hence, in future research, e.g., using a panel design, it

would be highly relevant to see how positive and negative information treatments persist over
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time. Similarly, comparative studies should investigate how the country context systematically
influences the level of acceptance, and also the relevance of information effects. Third, the level
of approval for the different technical solutions for electricity transmission was studied in a
hypothetical survey context, and from the perspective of socio-political acceptance, i.e., regard-
ing the technology as such. Therefore, a conclusion should not be draw that similarly high ac-
ceptance rates will be found in a real-world local project, i.e., with respect to community ac-

ceptance (Dermont et al., 2017; Wistenhagen et al., 2007).

Notwithstanding these limitations, the results of the present study have policy-related
and methodological implications that may be relevant not only for the technical solutions for
electricity transmission, but also—given the many similarities—for energy-related infrastruc-

ture more generally.

Methodologically, the present study shows that experimental survey elements may be a
way to anticipate how individual self-reported attitudes in surveys—but perhaps also in real-
ity—are substantially influenced by the context, e.g., question wording and framing. In other
words, by explicitly exposing respondents to varying explicit (or implicit) information, the pre-
sent study was able to capture the volatility in attitudes. This strategy helps to avoid wrong
conclusions about a massive level of “acceptance” for hybrid power lines or energy technolo-
gies in a specific survey context, e.g., when people are informed only partially about advantages

and disadvantages of a new technology.

At the policy level, and especially with respect to a context of new technology, | found
that citizens, independently of previous attitudes and experiences, are very reactive to nega-
tively-framed information that substantiates their latent fears. This result is important for policy
makers, especially in a participatory context in which citizens directly participate in (local)

decision-making processes. It implies that the acceptance of new technologies is highly suscep-
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tible to “negative campaigning” by opponents who emphasize the disadvantages of a techno-
logical solution (Gross 2007; van der Horst 2007; Wolsink 2000). Moreover, the present study
also points out that negative information cannot be compensated easily by general positive in-
formation. For example, it is not enough to only tell people that grid capacity is necessary to
meet future demands; rather, the proponents of new technologies must do more. These findings
highlight the importance of procedural aspects, and in particular of designing and planning sit-
ing projects to be participatory, inclusive processes (Aas et al., 2014; Bidwell, 2016; Gross,
2007; Knudsen et al., 2015; Soini et al., 2011). In this context, previous studies have empha-
sized the role of citizens’ involvement and information mostly in terms of representation, i.e.,
that different interests and needs must be integrated at an early stage. Although such bottom-up
and inclusive processes are expected to lead to perceptions of fairness and equality, and thus to
higher social acceptance (Gross, 2007; Knudsen et al., 2015), some research has found that
from the perspective of policy makers, this kind of grassroots inclusivity typically is seen “as
compulsory exercises, undertaken more of duty and less with a goal to involve and listen to
local publics” (Knudsen et al., 2015, p. 307). The results presented in the present study provide
a more strategic motivation for policy makers to plan siting processes in an open and inclusive
way. Most importantly, this strategy is necessary because the opponents of a project have a
systematic advantage: their information about the negative consequences of a project will gen-
erally be more powerful in the debate compared to the arguments of the proponents of a pro-
ject—rather independently of whether the arguments are appropriate or not. Thus, integrating
potential opponents at an early stage and trying to find good compromises are not only a matter
of being nice, but also involve substantial benefits for successful implementation. On the one
hand, the creation of an open and broad discussion and information on electricity transmission
and renewable electricity production, as well as on the advantages and disadvantages of various
technological alternatives, may provide knowledge for all concerned actors. Moreover, talking

about alternatives may facilitate public openness to change, not least of all by acknowledging
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that doing nothing is not a reasonable option in many situations. On the other hand, the strong
effect of negative information also demonstrates that policy makers need to work out good
projects. Integrating the various interests and perspectives at an early stage probably will help
to avoid projects that are criticized and opposed for good reasons (see Aitken, 2010). In addi-
tion, this open approach also points to the importance of cooperation and interaction between
technical and political viewpoints. In fact, the relevance of negative information to public opin-
ion also implies that the technological advancements to reduce the potential drawbacks and
uncertainties of new technologies may be an important trigger for citizens” approval, and thus
the political implementation of these technologies. The fewer technical drawbacks that exist
(and the less uncertainty about potential negative effects), the less reasons citizens have to op-

pose a project politically.
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Figure 1.

Treatment 1 (Positive): High voltage lines are
necessary for electricity transmission from
where electricity is produced to where it is Control group

used. Today’'s grid capacity does however not

suffice to meet future demands.

Attitudes towards a new line: “Would you approve the
construction of a new high voltage line close to where
you live?”

4

New technical solutions allow the conversion of an existing high voltage line in way to increase
its transmission capacity by around 50%. This means that in some places the construction of a
new line may be dispensed.

Treatment 2 (negative): ,However, this new
generation of high voltage lines might produce
more noise and could be felt more strongly
when standing right below a line.”

Control group

\',

Attitudes towards new technology: "Would you
support the conversion of an existing high voltage line
into a hybrid one?"

Design of the information treatments.
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Are high voltage lines disturbing?

61% 37%

Responses

[l stongy disturbing

[ Rather disturbing
Don't know

. Rather not disturbing

[l Vot disturbing

Not close to a hvl

42% 57%

Lives close to a hvl

100 50 0 50 100
Share of respondents in %

Figure 2. How disturbing do you think are high voltage lines? Note: Share of respondents

in % per category. According to the Mann-Whitney-Wilcoxon test, the distribution between the
two groups is statistically significant (W = 170’370, p < 0.001).

38



T1: Approval of a new high voltage line
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T1: Approval of a hybrid voltage line
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T2: Approval of a hybrid voltage line
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Figure 3. Approval of a new or hybrid high voltage line close to a living place. Differences
between the treatment and control groups; T1 = treatment 1, T2 = treatment 2; Share of re-
spondents by category. According to the Mann-Whitney-Wilcoxon tests, all the differences be-
tween the treatment and control groups are statistically significant with a p < 0.05.
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Approval of a hybrid voltage line depending on treatment groups
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Figure 4. Approval of a hybrid high voltage line close to a living place. Differences between
treatment and control groups; None = Received no information treatment; Positive = received
only positive treatment; Negative = received only negative treatment; Both = received both
treatments; Share of respondents by category. According to the Mann-Whitney-Wilcoxon tests,
all group differences but the differences between “Both” and “Negative”, and between “None”
and “Positive” are statistically significant with a p<0.001.
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Preferences for conversion or for a new line?
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Figure 5. Relative attitudes for hybrid high voltage lines, compared to conventional over-
head lines. Differences between the treatment and control groups; None = received no infor-
mation treatment; Positive = received only a positive treatment; Negative = received only a
negative treatment; Both = received both treatments; Share of respondents by category. Ac-
cording to the Mann-Whitney-Wilcoxon tests, all group differences but the difference between
“None” and “Positive” as well as between “Negative” and “Both” are statistically significant
with a p < 0.05.
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Intercept
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Age: 31-45 years
Age: 46-65 years
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Children
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Ideology: middle
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Use of natural resources
No HVL close to home
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Treatment: Necessity

Construction of new line
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Figure 6. Logit models to predict attitudes concerning the construction of a new line and
the conversion of an existing line, respectively. Log odds, 95% confidence intervals pre-

sented.
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Appendix
Table A.1

Variables, Summary Statistics, and Operationalization

Variable Summary statistics Operationalization Distributions in the
Swiss
population*
Dependent variables
Approval of a new conventional high voltage line Yes =8.7% Would you support the construction of a new
Rather Yes = 22.5% high voltage line near where you live? Four
Rather No = 38.7% categories: Yes, rather yes, rather no, no.
No =30.1%
Approval of a converted, hybrid high voltage line Yes =19.2% Would you support the conversion of an exist-
Rather Yes = 24.6% ing high voltage line to a hybrid one? Four
Rather No = 33.4% categories: Yes, rather yes, rather no, no.
No = 22.8%
Explanatory variables
HVL disturbing (prior attitudes) Disturbing =15.7% In general, how disturbing do you think are
Rather disturbing = high voltage lines? Four categories: Disturb-
38.3% ing, rather disturbing, rather not disturbing,
Rather not disturbing = not disturbing.
28.8%
Not disturbing = 17.3%
No HVL close (prior experience) Lives close = 47.6% Self-reported closeness to high voltage lines.
No HVL close =52.4%  Dummy: 1 = individual does not live close
(around 1km) to a high voltage line; 0 = indi-
vidual lives close to a high voltage line (refer-
ence category).
Male Male = 53.9% Gender dummy: 1 = male (reference cate- Male = 49.2%

Female = 46.1%

gory); 0 = female.

Female = 50.8.1%
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Education

Age

Left-right placement

Use of natural resources

Technical education

Children in household

Treatment 1. Necessity

Lower secondary =
8.7%

Higher secondary =
48.5%

Higher tertiary = 42.8%
<3ly.=19.0%
31-45y. = 27.2%
46-65y. = 38.9%
>65y, = 14.9%
Left=24.1%
Middle = 44.7%
Right = 12.0%
Don’t know = 9.2%

Mean = 2.89
S.D.=144
Min. =1
Max. =6

Has technical form. =
35.0%

No technical formation
=65%

Has children = 32.0%
No children = 68%

Treatment = 50.7%
Control = 49.3%

Three categories: Lower secondary (reference
category), higher secondary, tertiary educa-
tion.

Four categories: Younger than 31 years (refer-
ence category), 31-45 years old, 46-65 years
old, older than 65 years.

Political self-placement; four categories: Left,
middle, right, no position (reference category).

Response to the following question: Do you
prefer that in Switzerland, nature and landscape
protection is more important than the use of
natural resources; or would you rather prefer
that the economic use of natural resources is
prioritized over nature and landscape protec-
tion? Scale from 1 (Priority of nature/landscape
protection) to 6 (Priority of the economic use
of natural resources).

Dummy: 1 = individual has a technical for-
mation; 0 = Individual does not have a tech-
nical formation (reference category).

Dummy: 1 = with children; 0 = without chil-
dren (reference category).

Treatment: High voltage lines are necessary for
electricity transmission from where electricity
is produced to where it is used. Today’s grid
capacity, however, will not be able to meet fu-
ture demands. Dummy: 1 = Treatment group; 0
= Control Group (Reference category).

Lower secondary = 12.1%

Higher secondary =
46.3%
Higher tertiary = 41.6%

Left = 23.6%
Middle = 33.8%
Right = 33.7%
Don’t know = 9.2%
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Treatment 2: Challenges Treatment = 49.2% Treatment: However, this new generation of
Control = 50.8% high voltage lines may produce more noise and

could be felt more strongly when standing di-

rectly underneath a line. Dummy: 1 = Treat-

ment group; 0 = Control Group (Reference cat-

egory).

*The socio-demographic characteristics are from the representative sample provided by the Federal Office of Statistics. The data for the educational level are from Swiss Labour

Force Statistics (2015). The left-right placement is calculated based on the Swiss Electoral Study 2015 (Lutz 2016).
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Most important problems related to overhead lines

Impact on humans

Impact on landscape

Impact on animals

Property depreciation

Reduced attractiveness of living place
Noise

No problem

Negative economic effects

Another problem

Number of respondents mentioning a problem

Figure A.1. Most important problems related to overhead lines. Each respondent had to choose two
main problems from a pre-defined list. Note that similar results were obtained by the Swissgrid Stake-
holder Survey 2016, in which a similar question was used, but based on an open question format.
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New line - Prior experience Conversion - Prior experience
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Figure A.2. Marginal effect plot based on logistic regression models as shown in Figure 6, which
includes additional interactions between the information treatment and prior attitudes towards
high voltage lines.
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T1: Preferences for underground cable or for a new line?

o h I-

Response
. Surely support overhead line
. Rather support overhead line
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Control 20% 69%
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T2: Preferences for underground cable or for a new line?

100 100
Share of respondents in %

Response
. Surely support overhead line
. Rather support overhead line

Treatment — 29% 61%

| cannot decide
. Rather underground cable
. Surely underground cable

Control 12% 81%

Figure A.3. Relative attitudes towards the construction of an underground cable or a new line.
Question wording: Do you think additional grid capacity should be generated through (new or con-
verted) overhead high voltage lines, or would you rather prefer the use of underground cables? T1 =
treatment 1 (positive, see previous analyses), T2 = a negative treatment regarding underground cables:
»However, this last variant is more expensive and when being constructed generates broad traces (like
a highway) that subsequently cannot be used to plant deep-rooted and high-stock trees (e.g., forest, fruit
trees).” Share of respondents by category. According to the Mann-Whitney-Wilcoxon tests, group dif-
ferences are significant with respect to both treatments (T1: W = 164110, p = 0.03; T2: W = 217190, p
< 0.001).
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