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Abstract

In the European Union, mitigation policies in the energy sector are one of the most impor-
tant fields of political intervention for reducing emissions to achieve sustainability. Using
renewable energy is moreover a central arena for perceived personal and political climate
change efficacy, which describes an individual’s perceived ability to positively contribute
to the fight against climate change and their belief in the effectiveness of government and
society to tackle climate change collectively. In this paper, we distinguish between per-
ceived personal and political efficacy beliefs. We use multilevel regression to investigate
the relationship between these two dependent variables and trust in national governments
as well as renewable energy use in 20 European countries for the first time. Our analysis
first finds that socio-demographic predictors for perceived personal and political climate
change efficacy operate almost diametrically. Second, we find that trust in governments
is a much stronger predictor for perceived political efficacy. Third, we find that renewable
energy use is a significant and positive predictor for perceived personal efficacy but corre-
lates negatively with political efficacy. Finally, we find some cross-national variation in our
European sample for both dimensions of efficacy beliefs. Understanding what shapes per-
sonal and political efficacy is salient to enhance public acceptance for sustainable energy
transitions.

Keywords Perceived personal climate change efficacy - Perceived political climate change
efficacy - Mitigation - Europe - Trust - Renewable energy

1 Introduction

Mitigation policies in the energy sector are one of the most important fields of political

intervention to achieve sustainable energy transitions on a national level, as energy use
accounts for approximately 35% of human-induced CO, emissions (Engels et al., 2013;
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Garcia-Alvarez & Soares, 2018; Hagen et al., 2016; Oztig, 2017; Raihan et al., 2022). The
renewable energy sector plays a particularly significant role for emission reduction in the
EU (Iacobuta et al., 2018; Landholm et al., 2019; Oztig, 2017; Tutak & Brodny, 2022;
Vogele et al., 2022). The amount of energy from renewable resources, i.e. “simple sus-
tainable resource(s) available over the long term at a reasonable cost that can be used for
any task without negative effects” (Manzano-Agugliaro et al., 2013, p. 135), such as wind,
water, biomass, or solar energy, consumed within the EU is steadily rising, from 33.9 mil-
lion tons in 2005 to 136 million tons in 2015 (Oztig, 2017, p. 920). However, it is neces-
sary to gain the population’s trust in national energy transition projects if these policies
and the EU’s energy transition projects are to achieve lasting sustainability (Adaman et al.,
2011; Devine-Wright & Batel, 2017). While research has found that trust in governments
and social institutions is important for sustaining green energy policies (Drews & van den
Bergh, 2015; Fairbrother et al., 2019; Kulin & Sevi, 2021), it is less clear to what extent
green energy consumption and political trust interact with perceived personal and political
climate change efficacy.

In this study, we distinguish between the two dimensions of personal climate change
efficacy [which describes an individual’s perceived ability to positively contribute to the
fight against climate change (Milfont et al., 2015; Tuitjer & Dirksmeier, 2021)] and per-
ceived political efficacy, which refers to a belief in collective action and the responsiveness
of governments (Crosman et al., 2019). While various small-sample case studies confirm
the importance of feeling efficacious for taking action against climate change (Aitken et al.,
2011; Burnham & Ma, 2017; Milfont, 2012; Milfont et al., 2015; Poortinga et al., 2011;
Ung et al., 2016), few distinguish and compare the individual and political level of cli-
mate change efficacy beliefs (for an exception see, e.g. Crosman et al., 2019). Furthermore,
large, cross-country investigations into perceived personal and political efficacy and their
interaction with renewable energy use and political trust in Europe are currently lacking.
Understanding what shapes personal and political efficacy is salient, however, to enhance
public acceptance for sustainable energy transitions.

Our paper builds on two insights. First, renewable energy projects and images of renew-
able energy sources can positively contribute to perceptions of personal climate change
efficacy (Landholm et al., 2019; Metag et al., 2015; O’Neill et al., 2013; O’Neill & Nichol-
son-Cole, 2009). Second, support for green energy policies hinges on people believing that
both their governments as well as wider society can act against climate change (Drews
& van den Bergh, 2015; Fairbrother et al., 2019; Kulin & Sevd, 2021). From these two
important research strands, we hypothesise that there is a relationship between renewable
energy consumption, perceived personal and political climate change efficacy, and trust in
national governments in Europe. Based on the literature we assume that there is a positive
interaction between political trust, national energy use, and both our dependent variables:
perceived personal and political efficacy; yet, we maintain that the nature of this expected
positive relationship waits to be more fully investigated.

We thus use multilevel regression to compare perceived climate change efficacy and its
relationship with trust in national governments and with renewable energy use across 20
European states, based on data from Round 8 of the European Social Survey (ESS) con-
ducted in 2016. These data provide a theoretically grounded list of statements that allows
us to assess climate change efficacy beliefs in a comparative perspective. The European
data are complemented by national data on renewable energy use.

This paper aims first to present a robust theorisation of perceived personal and politi-
cal efficacy and to develop hypotheses on how socio-demographics, trust, and energy use
are related to these two core concepts. Second, this research aims then to investigate more
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deeply the role of trust in governments for perceived personal and political climate change
efficacy. This investigation, third, aims to better understand the role national renewable
energy use plays for explaining perceived personal and political climate change efficacy
in Europe. The paper is guided by three research questions, corresponding to its aims:
Which socio-demographic and attitudinal factors influence perceived personal and politi-
cal climate change efficacy and are there national differences between the 20 European
states under investigation? How does trust in the respective national government mediate
perceived personal and political climate change efficacy? Finally, does national renewable
energy use influence perceived personal and political climate change efficacy?

The paper continues with section two in which we provide the research background
on climate change efficacy, trust in political systems, and renewable energy use. In sec-
tion three, we discuss our data, measures, and methods. Section four briefly presents our
results, showing that there are marked divides between the predictors that influence per-
ceived individual and political climate change efficacy and that the interaction between
trust and renewable energy use differs equally for perceived personal and political efficacy
across our sample. We then offer systematic answers to our three research questions and
discuss our findings in section five and conclude the paper in Sect. 6.

2 Literature review

This section draws on literature that addresses both personal and political efficacy in the
context of renewable energy use. Section 2.1 foregrounds socio-demographics and atti-
tudes as important predictors for personal efficacy beliefs; while Sect. 2.2 focuses on the
role of trust in the political system as an important predictor for political efficacy.

2.1 Personal climate change efficacy: socio-demographics, attitudes,
and renewable energy

Much research has been devoted to unpacking which predictors shape climate change
awareness within populations, which means believing that climate change is both happen-
ing and anthropogenic (Capstick et al., 2015; Choi & Hart, 2021; Hornsey et al., 2016;
Poortinga et al., 2019; Tuitjer et al., 2022; Yilmaz & Can, 2020). Climate change efficacy
research builds on this by extending the focus from an acceptance that anthropogenic cli-
mate change is happening, to a focus on whether people believe that something can be
done about climate change (McLoughlin, 2021; Milfont, 2012; Milfont et al., 2015; Tuitjer
& Dirksmeier, 2021). Efficacy beliefs in the context of climate change are hence dependent
on a person’s climate change awareness (Hornsey et al., 2021; Milfont et al., 2015). Given
the high degree of general climate change awareness in Europe (Poortinga et al., 2019), it
is timely to focus more closely on perceived climate change efficacy within the geographic
context of this study.

Research on climate change efficacy draws on theories from wider behavioural sciences
(Aitken et al., 2011; Crosman et al., 2019; Milfont et al., 2015). The efficacy concept has
been used in climate change research before and is often traced back to the psychologist
Bandura (2000) who made a distinction between personal efficacy beliefs (also called: self-
efficacy) and political efficacy (also called: response-efficacy) beliefs (see also: Choi &
Hart, 2021). We follow this important distinction here, although it is at times conflated
within climate change research (Kellstedt et al., 2008; Milfont, 2012; Tuitjer et al., 2022).
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Bandura defines and highlights the importance of personal efficacy as follows: “Among the
mechanisms of human agency, none is more focal or pervading than the belief of personal
efficacy. This core belief is the foundation of human agency. Unless people believe that
they can produce desired effects and forestall undesired ones by their actions, they have lit-
tle incentive to act” (2000, p.75).

In the context of climate change, this means that individuals who think their actions
can positively influence environmental outcomes are more likely to engage in such actions.
Measuring perceived personal climate change efficacy thus needs to comprise a scale that
accounts for the belief that personal action is beneficial in the fight against climate change.
A conceptualisation of personal climate change efficacy, moreover, entails a somewhat
more normative element as well. In fact, perceived climate change efficacy is entwined
with a person’s sense of responsibility to act against climate change (Milfont, 2012; Milfont
et al., 2015; Rubio Juan & Revilla, 2021). Measuring perceived personal climate change
efficacy thus also entails a scale that addresses this moral responsibility to act against cli-
mate change.

Drawing on data from New Zealand, Milfont et al. (2015) have contributed insights into
various socio-demographic and attitudinal factors that predict perceived climate change
efficacy and act as control variables in this paper. They found: “[...] respondents who were
younger, female, educated, politically liberal, belonged to minority groups [...]” (Milfont
et al., 2015, p. 17) have higher perceived climate change efficacy beliefs. Lucas (2018)
confirms the importance of personal values for perceived climate change efficacy in an
Australian case study. Our work builds on these insights and investigates which predictors
(age, gender, education, personal values, and political beliefs) enhance or inhibit perceived
personal climate change efficacy specifically. This analysis is necessary because, to our
knowledge, these factors have not yet been systematically studied for Europe.

While we expect socio-demographics and personal attitudes to be paramount for
explaining perceived personal climate change efficacy in Europe, we also investigate
whether there is an interaction between renewable energy consumption on a national level
and personal climate change efficacy. We do so because research on community-based
renewable energy projects suggests that feeling climate efficacious could well be achieved
through such initiatives (Landholm et al., 2019). Community-based mitigation projects
often serve to both educate and activate communities and raise their efficacy (Landholm
et al., 2019). Similarly, O’Neill et al. (2013), Metag et al. (2015) as well as O’Neill and
Nicholson-Cole (2009) demonstrated how images showing what people can do personally
(e.g. sustainable lifestyle options for transport, leisure, or food as well as images of sus-
tainable energy infrastructure) yield a highly positive effect on an individual’s perceived
climate change efficacy. Such findings support our research motivation for a cross-coun-
try examination of the relationship between national renewable energy use and people’s
perceived climate change efficacy. We thus expect to find a positive correlation between
renewable energy use and perceived personal climate change efficacy in Europe.

2.2 Political climate change efficacy, trust in the political system, and renewable
energy

Europe as a region clearly stands out in having the highest renewable energy targets world-
wide (Bergero et al., 2021; Iacobuta et al., 2018; Landholm et al., 2019), confirming the
significance of the renewable energy sector for mitigation in Europe. Yet, the relationship
between mitigation action in the energy sector and efficacy beliefs in the population is still
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little understood, as mentioned above. This appears to be all the more a research gap as
Drummond et al. (2018) suggest that the little mitigation action they have found in some
countries—despite high levels of climate change awareness in the country’s population—
might be due to a lack of perceived climate change efficacy.

We thus conceptualise efficacy as twofold: personal efficacy (see above) is comple-
mented by political efficacy that extends efficacy beliefs from personal agency to col-
lective action and institutions (Choi & Hart, 2021; Gregersen et al., 2021). As Bandura
points out: “The growing interdependence of human functioning is placing a premium on
the exercise of collective agency through shared beliefs in the power to produce effects by
collective action” (2000, p. 75). Since individuals are deeply embedded in communities
and larger societies, these groups also shape their efficacy beliefs (Ockwell et al., 2009;
Thaker et al., 2016; Yayeh Ayal et al., 2021). Thaker et al. (2016) for example highlight
that groups who have mastered challenging situations in the past tend to display higher effi-
cacy beliefs. Focusing on farmer communities in India, they found that groups who have
previously worked together to find adaptive responses to climatic events (drought, floods)
display higher group efficacy beliefs. Our dimension of perceived political efficacy thus
entails a more generalised belief in the actions and capabilities of other people. In other
words, political efficacy can be measured through a scale indicating whether people believe
that other people will (also) act on climate change. In the context of renewable energy tran-
sitions, research confirms that multiple problems can arise if general levels of trust in the
various social groups who design and implement projects are low (Stigka et al., 2014; Wol-
sink, 2010). Support for energy transition projects consequently tends to depend on socio-
political, community, and market acceptance (Wolsink, 2010). This fits our assumption that
political efficacy beliefs are predicted by a person’s general trust in diverse social groups,
institutions, and administrations to work efficaciously against climate change.

As our EU sample only contains representative democracies, we combine insights on
this more general dimension of political efficacy with Hart and Feldman’s (2016) obser-
vation that political efficacy should also include “an individual’s beliefs about the gov-
ernment’s responsiveness to citizen demands” (Hart & Feldman, 2016, p. 3). Capturing
political efficacy should thus also take into account the specific belief that governments
and elected representatives will take sufficient action to address climate change. Perceived
political climate change efficacy as conceptualised here, thus entails a general belief in the
effectiveness of collective action and a belief in a government’s action as being beneficial
for the climate.

Political science research can help to further an understanding of this political dimen-
sion of efficacy within democracies. Here, a basic yet crucial insight is that “people need to
trust the government to support more government” (Hetherington & Husser, 2012, p. 312).
In representative democracies, therefore, trust is frequently seen as an important prerequi-
site for society to function smoothly (Chang, 2021; Poortinga & Pidgeon, 2003). Analo-
gously to this perspective as well as to Hart and Feldman’s (2016) work, we argue that trust
in politicians and political institutions reflects confidence when deferring one’s own effi-
cacy to the political system in representative democracies. Crucially, political efficacy and
trust in government are not the same variable, but rather trust in government and political
representatives can help us predict who feels political efficacy in the context of our study.

Insights from research focusing on the level of trust people have in their elected politi-
cians and political systems to tackle climate change confirm this perspective (Dietz et al.,
2007; Harring & Jagers, 2013; Kallbekken & Saelen, 2011; Kellstedt et al., 2008; Poort-
inga & Pidgeon, 2003; Stoll-Kleemann et al., 2001). Two recent studies on the relation-
ship between trust and renewable energy in Europe (Fairbrother et al., 2019; Kulin & Sevi,
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2021) confirm both the importance of distinguishing between trust in social groups/ institu-
tions and in governing bodies and politicians, as well as the general importance of these
two categories on renewable energy acceptance. Therefore, we assume that both trust in
government as well as trust in society in general will be strong mediating factors that shape
political efficacy across our European sample. Large-scale, comparative research on politi-
cal efficacy—which comprises both a sense of trusting social groups and elected represent-
atives—in the context of climate change and renewable energy use in Europe, is required to
clarify the relation and to reveal potential cultural differences between populations.

3 Method
3.1 Data

The research draws on the European Social Survey (ESS) for data on the individual level.
Items concerning climate and energy, developed by Poortinga et al. (2019), are included
in the Round 8 sample (European Social Survey, 2016). The ESS is a representative cross-
national survey conducted since 2002 (Poortinga et al., 2019), using random probability
samples of the respective populations, aged 15 or older (Heath et al., 2019). Data collec-
tion uses face-to-face interviews and was carried out between August 2014 and December
2015 (Heath et al., 2019). The sample sizes vary due to the different population sizes in
the respective countries, and range from 880 for Iceland to 2852 for Germany. The original
data file contains 44,387 individuals nested in 23 countries (sample sizes used in the analy-
sis are displayed in Table 2). The main advantage of using the ESS for cross-national com-
parisons is its rigorous standard for harmonising the sample across the countries involved
(Jowell et al., 2007), including the design of the questionnaire, necessary translations, and
data collection. ESS includes a post-stratification weight for considering sampling and
non-response errors as well as different likelihoods of selection (Poortinga et al., 2019).
The ESS Round 8 data, documentation of methods, and questionnaires can be accessed at
https://www.europeansocialsurvey.org/.

The ESS data were complemented with country-level data on the gross domestic con-
sumption of renewable energy (renewable energy in total), greenhouse gas emissions,
GDP per capita, and the proportion of people with higher education entrance qualifica-
tions (15 years and older; corresponds with the lower age bound of respondents in the ESS
sample) as controls. The energy variables as well as the education variable were obtained
from Eurostat (https://ec.europa.eu/eurostat/web/main/home), and GDP from World Bank
data (https://datacatalog.worldbank.org/). For the Russian Federation, Israel, and Iceland,
the relevant energy data were not available. Therefore, these countries were excluded from
the final data set. For Switzerland, energy data were sourced from information on renew-
able energy contained in the electricity statistics, edited and provided by the Swiss Federal
Office of Energy.

3.2 Variables
3.2.1 Dependent variable

The research builds on important insights from more than three decades of attitudinal
research on climate change (Capstick et al., 2015; Devine-Wright & Batel, 2017; Hamilton
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et al., 2015; Hornsey et al., 2016; Jibrillaha et al., 2018; Lebel et al., 2015; Owen et al.,
2012; Park & Vedlitz, 2013). Perceived individual and political climate change efficacy
is calculated as two factor scores derived from five questions on attitudes towards climate
efficacy. The exact formulations of the questions can be found in Table 1. Both perceived
individual climate change efficacy (a¢=0.66) and perceived political climate change effi-
cacy (¢=0.64) have acceptable reliability measures. Respondents could answer on an
11-item scale, ranging from zero (“Not at all likely”) to ten (“Extremely likely”’) and from
(“Not at all”’) to (“A great deal”) for the personal responsibility question.

The final variables were calculated as factor scores (see Fig. 1 for the spatial distribu-
tion), excluding missing cases (3581). Higher values represent greater perceived climate
change efficacy. The final data set contains 34,873 respondents nested within 20 countries.

3.2.2 Independent variables

3.2.2.1 Individual level Demographic information was included in the analysis because
empirical work reveals that “beliefs in climate change reality and human cause was observed
among respondents who were younger, female, educated” (Milfont et al., 2015, p. 17). Sex
is indicated by O (female) and 1 (male). Age and education (years of education completed)
were standardised as a z-score over 20 countries. A left-wing or liberal political orientation
enhances a person’s climate change efficacy (Dietz et al., 2007; Milfont, 2012; Thalmann,
2004). Within Europe, however, the correlation of belief in climate efficacy with a politi-
cal left-right spectrum runs into problems (McCright et al., 2016; Rohrschneider & Miles,
2015). While for Western Europe a strong link between environmental concerns and left/
liberal political parties can be identified, in Central and Eastern Europe left-wing (former
communist) parties tend to be more restrictive about sociocultural topics, including envi-
ronmental issues (Rohrschneider & Miles, 2015). We therefore use anti-immigrant attitudes
as a proxy to control for right-wing political orientation. The anti-immigrant attitude scale
(@=0.84) is calculated as the mean of 6 items on opinions towards immigration. The item
is standardised as a z-score (over 20 countries), where higher values represent stronger anti-
immigrant attitudes.

Since Poortinga et al. (2019) emphasise the high relevance of human values for climate-
related attitudes in Europe, we include three scales representing hedonism (@ =0.79), altru-
ism (¢=0.73), and traditionalism (a¢=0.72) (Schwartz, 1994), derived from 21 items from
the modified portrait values questionnaire (PVQ) that is part of the ESS (Poortinga et al.,
2019). The six-stage answer scale is recoded in the direction that high values on the scales
represent more strongly held values. The z-scores of means (over all 20 countries) of the
three scales are included in the analysis.

We address trust in politicians and institutions by a scale (¢=0.91) constructed from the
means of three questions (see Table 1 for exact wording). The resulting new variable ‘trust
in national politics’ was standardised using the z-score over the 20 countries in the sample.
Higher values indicate greater trust.

Comparative climate change awareness research suggests that climate change aware-
ness is a strong foundation for perceived climate change efficacy (Milfont, 2012).
According to this work, perceived climate change efficacy and awareness are related,
demonstrating that people who think they have a degree of self-efficacy in environmen-
tal matters are also more likely to be aware of climate change and accepting humanity’s
responsibility for it. To control for that effect, we include the item “Do you think the
world’s climate is changing?” and recode it into a dummy in a similar manner to Lee
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Fig. 1 Mean of perceived personal (individual) and political (group) climate change efficacy in Europe.
Source: ESS, 2016, Eurostat, 2019; Swiss Federal Office of Energy, 2018; toetons of oil equivalent; Graph-
ics: Stephan Pohl

et al. (2015). Climate change awareness is indicated by 1 (aware), subsuming answers
“Definitely changing” and “Probably changing”. Climate change denial is indicated by
0, subsuming “Probably not changing” and “Definitely not changing”.
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3.2.2.2 Country level Our main research motivation is figuring out the relationship between
context variables at the national level and individuals’ perceived personal and political climate
change efficacy. Existing attitudinal research on climate change suggests that predictors at the
macro-level are rather poorly related to climate change attitudes (Lee et al., 2015). However,
we investigate the relationship of national energy use as a predictor for perceived individual
and political climate change efficacies. Thus, we concentrate on renewable energy use as our
main independent variable as a proxy for the implementation of renewable energy policies. We
include the proxy of “Renewable energy in total 2016” in terms of gross domestic consumption
in the respective country. The variable is measured in tons of oil equivalent (toe) and is centred
on its grand mean.

Furthermore, greenhouse gas emissions measured in CO, equivalent in 2017 are added to
control for possible opposing effects of pollution practices by the states. Additional control
variables are GDP per capita in 2017 and the average educational attainment of each country.

3.3 Analysis strategy

Since the data are structured by individuals (n=34,873; level 1) nested in national states
(n=20; level 2), multilevel regression is used. Eight hierarchical linear models were con-
structed to assess the individual and macro-predictors derived from existing work. Addition-
ally, correlation measures between trust in politicians, parties and the political system and per-
ceived climate change efficacy items indicate the variations in this relationship between the
countries in the sample. The ideal number of random slopes, which means that the slopes of
the independent variables at the individual level can vary across the countries, is a subject of
intense debate in the literature on multilevel models (Bryan & Jenkins, 2016; Heisig et al.,
2017; Schmidt-Catran & Fairbrother, 2016). We include random slopes for the three value
items, trust, and climate change awareness as we assume that these variables vary between
contexts. In this way, we are able to meet the minimum standard formulated in this discourse
for a balance between flexibility and economy in the models (Heisig et al., 2017). However, as
we are primarily interested in the general association between micro- and macro-level items
and perceived individual and political efficacy dimensions, we report the fixed effects of the
respective models. Due to the relatively small-sample size at the macro-level, we use restricted
maximum likelihood (RML) with the Kenward—Roger Approximation for optimising signifi-
cance tests of fixed effects (Kenward & Roger, 1997) as the estimation method. RML has
the main advantage of being equal to ANOVA estimates in cases of equal group sizes, which
yields much better estimates for small numbers of groups (Hox, 2002). However, Hox (2002,
p- 174) reports a minimum group size of greater than ten on the macro-level for applying
RML. Generally, smaller sample size means that effects between items have to be greater if
they are to be significant (Button et al., 2013), which has to be included in the interpretation of
macro-effects detected. All items on the macro-level are centred on their grand means.

4 Results
4.1 Preliminary outcomes

The spatial distribution of the dependent variables shows that there are differences between
the nations included in the sample concerning perceived individual and political climate
change efficacy.
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Eastern Europe is characterised by lower levels of perceived individual but higher levels
of perceived political efficacy. A higher political dimension refers to a higher responsibility
ascribed to the state for minimising climate change. Northern Europe shows higher lev-
els for both perceived individual and perceived political efficacy, while Central and South-
West Europe in particular show higher perceived individual efficacy. This pattern could
partly follow the former east/west divide or it could also reflect a more individualistic cul-
ture in Northern and Central Europe.

The correlation coefficients between individual and political efficacy and trust in
national politics give an indication of the structure of this relationship in the sample
(Table 2) (Pehrson et al., 2009). It is salient that the correlation between perceived indi-
vidual efficacy and trust is positive and significant. The weakest relationship (r=0.042)
is observed for Spain, the strongest for Estonia (r=0.234%**). The coefficients for the
correlation between perceived political efficacy and trust are higher, ranging between
r=0.119%** for Spain and r=0.358*** for France.

Comparing the overall correlations between perceived individual and political climate
change efficacy, and trust in national politics at individual and national levels, it becomes
obvious that connections between these variables differ between the scales, suggesting
multilevel analysis is required to consider these differences (Pehrson et al., 2009) (Table 3).

At the national level, perceived individual and political efficacy correlate strongly and
negatively (r=—0.51; p<0.001), reflecting the fundamentally different underlying dimen-
sions, whereas at the individual level there is no correlation due to the orthogonal rota-
tion of the factors. In contrast, trust in national politics correlates with perceived individual
climate change efficacy at the individual and at the national level, but not with renewable
energy consumption. Moreover, renewable energy use correlates with individual efficacy
strongly and positively, and with political efficacy strongly and negatively at the national
level, indicating a relationship between implementing green energy policies and general
climate change sensitisation.

4.2 Multilevel regression outcomes

In order to test our hypothesis that the relationship between perceived individual and politi-
cal climate change efficacy and trust varies between the nations and is dependent on renew-
able energy policies, we calculated eight multilevel regression models. We start with two
empty models, which contain an intercept and error term, in each case both for the indi-
vidual and the national level of variance of the perceived individual and political climate
change efficacy scale. These baseline models serve as the reference for calculating the
explained variance (R?) for all following models. It reveals that 9.6% of variance in the per-
ceived individual efficacy scale but only 3.6% of variance in the perceived political efficacy
scale can be traced back to differences between the countries. Concerning perceived cli-
mate change efficacy in general, cultural differences are not great, which is somewhat dif-
ferent from Poortinga et al.’s (2019) outcomes of greater cultural differences between states
relating to perceptions of climate change. Our finding rather matches Lee et al.’s (2015)
result that macro-indices at the national scale are incommensurately linked with attitudinal
determinants concerning climate change (Table 4).

Models 1a and 1b contain control variables for demographics and values on the indi-
vidual level as well as GDP and the proportion of people with higher education entrance
qualifications on the national scale. Model 1a explains 18.1% (R?) and model 1b explains
6.3% (R?) of variance overall. The models replicate results from climate change awareness
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studies concerning demographics (Dietz et al., 2007; Lee et al., 2015; Milfont, 2012) as
well as values (Poortinga et al., 2019). As a proxy for a right-wing mindset, anti-immi-
grant attitudes are the most evident indicator for individual efficacy followed by altruism,
revealing that hostility towards immigrants correlates with low perceived individual cli-
mate change efficacy. Both macro-indicators are significant for individual efficacy but not
for political efficacy, however higher proportions of people with higher education entrance
qualifications correlate with lower levels of perceived individual climate change efficacy.
The relationship is probably caused by Eastern European states, for instance Czech Repub-
lic, with high rates of higher education entrance qualifications together with high rates of
climate scepticism.

In models 2a and 2b, we added ‘trust in national politics’ and the CC awareness dummy
at the individual level. This improves the explained variance of model 2a (R?=20.3% over-
all) and of model 2b (R’ = 11.7% overall), indicating the importance of trust and CC aware-
ness for explaining individual and political efficacy beliefs. CC awareness is the strong-
est predictor for perceived individual climate change efficacy. The perception of climate
change as human-induced seems to be the premise for the individual belief in options for
action. Trust is the strongest predictor of perceived political efficacy at the individual level,
reflecting that trust in politics also encompasses climate mitigating policies.

To investigate our third research question, we included our variables regarding national
energy use and greenhouse gas emissions in models 3a and 3b. European states vary to a
huge extent in terms of GDP and gross domestic consumption of renewable energy, which
clearly affects the results (Lo & Chow, 2015). However, the inclusion of the energy-related
variables improves the model fit only slightly (R*=20.4% overall for model 3a; 11.7%
overall for model 3b), reflecting that macro-level indicators for climate change attitudes
are of minor importance (Lee et al., 2015). However, it becomes obvious that renewable
energy in total is significant. Gross domestic consumption of renewable energy at the
national level is positively correlated with perceived individual climate change efficacy but
negatively correlated with political efficacy. Results at the individual level remain robust
over the models, confirming the relevance of trust and CC awareness for perceived individ-
ual climate change efficacy (Rubio Juan & Revilla, 2021), whereas CC awareness remains
insignificant for political efficacy. The multilevel models clearly show that there are two
fundamentally different dimensions for individual and group-specific efficacy beliefs in
Europe (Choi & Hart, 2021).

5 Discussion

The investigation finds that personal and political efficacy are distinct categories that do
not interact in unison with the same control variables. This finding fits Van Zomeren et al.’s
(2010) work. They conducted a small experimental study with 78 students from the Uni-
versity of Groningen, finding that self-efficacy and political efficacy in the context of cli-
mate change did not interact. A more recent paper by Choi and Hart (2021) equally stresses
that self- and collective efficacy beliefs in the context of energy conservation intentions
and climate change policy support differ widely. Starting from this important result, we
now answer our three research questions and discuss our findings.

First, we asked which socio-demographic and attitudinal factors influence perceived
personal and political climate change efficacy and whether there are national differ-
ences between the 20 European states under investigation.

@ Springer



Do trust and renewable energy use enhance perceived climate...

(0000°0) (0000°0)
00000~ ##+0000°0 910T 003 Ul [830} A315U0 S[qeMAUTY
(8200°0) (6200°0) (9200°0) (8200°0) (9200°0) (9200'0) 810 3udd 1ad suon
#%LL00°0— 8¢00°0— +86000—  %x8L00°0— €2000—  #%%8800°0— -eoy1[enb souenus uoneonpa ySIy yim jdosd
(0000°0) (0000°0) (0000°0) (0000°0) (0000°0) (0000°0)
%0000°0— 00000 00000 00000 000070 #%x0000°0 L10g endes rod 4ao
(upawt pun.iry) 1243] L47uno)
(9€€0°0) (82€0°0) (8€€0°0) (0t€0°0)
€€T0°0— #x+8ETH 0 6v20°0— #x+08TY 0 (S0 =) ssquaremy DD
(I1810°0) (S810°0) (S810°0) (S020°0)
wxxVPYC0 #xx9C60°0 40P C0 461600 (9100s-7) sontjod [euoneu ur Isniy,
(#810°0) (8810°0) (6810°0) (L0Z0°0) (9t20°0) (St20'0)
#5xL980°0 ¥920°0— #5+L980°0 L9200~ #5x0P11°0 66100~ (21005-7) WsITeUONIpLI],
#810°0) (L810°0) (8810°0) (L0T0'0) (9t20°0) (S+20°0)
#%%2080°0— ##5V891°0  5%xL080°0— ##+L691°0  #%x0001°0— ##%CILT°0 (91008-Z) wSIA[Y
(Z810°0) (S810°0) (9810°0) (5020°0) (+20°0) (€+20°0)
#x2990°0 %69€0°0  #xxx7990°0 £9€0°0 #x£L90°0 85£0°0 (21095-7) WISTUOPIH
(0L00'0) (£900°0) (0L00°0) (£900°0) (L900°0) (€900°0)
##5L0C00°0— #5506V 10—  5x4SCC0°0—  sxsbOPT1'0— 540010~  sxx[181°0— (21095-2) SpmIINE JULISIWWI-HUY
(€900°0) (0090°0) (€900°0) (0900°0) (#900°0) (0900°0)
#xx£560°0— #xx [8V0°0  #xxCS60°0— #xx0870°0  #xx1680°0— $4xLCS0°0 (3100s-7) uoneonpyg
(¥900°0) (1900°0) (#900°0) (1900°0) (§900°0) (1900°0)
#xx6660°0  %x%8LC0°0— #%x0960°0  #xx0820°0— #4x80S0°0  #x%80€0°0— (91008-7) 9By
(S110°0) (6010°0) (ST110°0) (6010°0) L1100 ©O110°0)
+€ST0°0—  #%xSPOI'0— #ST00—  sxxI¥01°0— +0€200—  %#xSS01°0— (Srewr=1) xo8
[242] jonpraipuy
qS/d AS/d AS/d AS/d qS/d qS/d qS/d qS/d
(qg) reontiod - (e¢) [euosIdd () [eonIod  (B7) [euosiod  (qT) [eontjod  (v[) [euosidd  (qo) [eonrfod - (BQ) [BUOSIdd
nv IS [enprAaIpuy [onuo) uieseyqg
(€) SI9pPON (2) S1opPOIN (1) s1opoN (0) s1opPON

adomy ur o3uryd SJBWIO JO UOTSUSWITP UOTIOR ) SUNOIPaId S[OPOUT UOTSSIITI [9A[-0M], § d|qel

pringer

As



P. Dirksmeier, L. Tuitjer

Surpuno1 pajea1-3unysom o3 anp

S[OPOW QUI[ASEQ Y} U £/ 'Y€ O} SOUAIIPIP 100°0> diesese *10°0> s *S0°0> e *610T UL PHOA ‘80T ‘ASIOUH JO 0O [2IIPI SSIMS 1610 “TeISOINT (9[(T ‘SSH 90108

790°T¢ 790°T¢ 790°T¢ 790°T¢ €€9°TE €€9°TE 9G1°6¢ 9G1°6¢ [enpIALpu] u
0T 0T 0T 0T 0T 0T 0T 0T soIuno)) u
86S°0I8' YL SESSSITL  ILS6LLYL  OLULYPITL  6ILTI9LL  €hF9L0FL  89S0TT'LS  9LS Y6V S8 pooyreyr -807 7 —
(SL00°0) (8900°0) (SLO0) (L900°0) (8L00°0) (6900°0) (LLOO"0) (£L00°0)
waxlVL80  #xx6E6L°0  #x49VL8°0  sxx0V6L'0  #x4CET60  ##x€TI80  #4x9096°0 #4x7806°0 S[ENPIAIPU] :] [9A9]
(0100°0) (0100°0) (0100°0) (L000°0) (0200°0) (6100°0) (6110°0) (91€0°0)
#xx9500°0 #x:x0900°0 #x:x6500°0 #xxSL00°0 #xx6010°0 #xx6010°0 #x19€0°0 #x6960°0 $SALNUNOY) 1T [9A9]
(6££0°0) (1€€0°0) (Iv€0°0) (€¥£0°0) (0520°0) (6120°0) (62¥0°0) (8690°0)
S8Y0°0  #xx1S9€°0— 00500 ##x169€°0— L6100 TLY00 0L00°0 €800°0— jueIsuo)
(S100°0) (S100°0) L10T
0200°0— +x2v00°0 quareAinba QD) ur SUOISSIWR seT asnoyuaaIn
as/d as/d as/d as/d as/d as/d as/d as/gd
(qg) reonrpod - (eg) [puosidd () [eontod  (e7) [euosiad  (q1) [eontjod  (e[) [euosidd  (Qo) [ednIfod  (BQ) [BUOSIdd
nv )sn) [enpIAlpuy [onuo) aurfaseqg
(€) SI9PON (2) SIPPON (1) sIPPON (0) SI9PON

(ponunuod) 4 3)qer

pringer

A s



Do trust and renewable energy use enhance perceived climate...

It seems the predictors for perceived personal and political climate change efficacy are
almost diametrical. On the one hand, personal perceived efficacy is positively and sig-
nificantly influenced by age (younger age contributes to personal efficacy beliefs), gender
(women tend to show higher personal efficacy), education (more highly educated respond-
ents show higher degrees of personal efficacy), altruism and an open-minded political ori-
entation (measured through our anti-immigrant attitude proxy) enhance personal efficacy.
Moreover, climate change awareness is the strongest predictor and possible foundation for
perceived personal climate change efficacy. These findings are in line with Milfont et al.’s
(2015) previous study from New Zealand. Furthermore, we can confirm Lucas’ (2018)
result that holding altruistic values is an important predictor for personal climate change
efficacy. This equally corresponds with Bandura’s original work on efficacy theories, as he
points out that when the “belief in the power to produce results is put to social purposes,
it fosters a communal life rather than eroding it. [...] a high sense of efficacy promotes
a prosocial orientation characterised by cooperativeness, helpfulness, and sharing” (Ban-
dura, 2000, p. 77).

On the other hand, perceived political efficacy, we find, is more pronounced within
respondents who are older, less educated, display more conservative views, and are more
politically right leaning. Moreover, a strong trust in national governments is a significant
predictor for political efficacy, whereas climate change awareness is not significant at all
here. Although work that systematically distinguishes between personal and political effi-
cacy is scarce, we can, however, discuss our findings in relation to a study from the US.
In Crosman et al.’s (2019) work, personal and political efficacy beliefs are distinguished
within two US samples of 405 respondents (here open questions about CC efficacy beliefs
were used) and 1820 respondents (here closed questions were used). Across both samples,
the only socio-demographic variable that seemed to moderate both types of efficacy beliefs
is political orientation: “conservative respondents remained more sceptical than liber-
als that government action will have an appreciable effect on climate change” (Crosman
et al., 2019, p. 2343). It seems within our EU sample the effect is reversed; people who are
more conservative tend to have higher political efficacy beliefs; whereas more left-lean-
ing respondents report a higher degree of self-efficacy beliefs. This difference could be
explained through the Republican’s disdain for strong government action in the US, which
is less pronounced in European conservative parties.

Critically, we must acknowledge that our predictors are more accurate for perceived
personal efficacy than for perceived political efficacy. It seems that we are missing some
variables that shape political efficacy beliefs. We explain this lack with the novelty of our
approach and the lack of previous scientific work that systematically distinguishes between
predictors for personal and political efficacy. As respondents who report holding more tra-
ditionalist views display a higher degree of political efficacy, it could be useful to explore
to what extent religion influences political efficacy. Some studies point towards a possi-
ble role of religious values on climate change opinions (Kvalgy et al., 2012). Moreover,
qualitative studies have revealed how climate change politics in the Maldives are embed-
ded within wider political debates, affinities, and sentiments (Kothari, 2014). Therefore,
we assume that political efficacy in the context of climate change might be equally embed-
ded within further—potentially more diffuse—predictors, that have not been systemati-
cally tested yet. We maintain that further exploration of this topic is necessary as political
efficacy carries an important aspirational and motivational dimension: “collective action
becomes more likely when individuals perceive the group to be more resourceful and thus
more able to achieve its goal through joint effort” (van Zomeren et al., 2010, p. 340). Politi-
cal efficacy thus matters as it can be seen as an indicator for the willingness of people to
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become active collectively. Moreover, understanding what shapes political efficacy is sali-
ent to enhance public acceptance of sustainable energy transitions.

Apart from the differences in predictors that influence personal and political efficacy, we
equally find cultural variations within our sample, which are small however. The Scandi-
navian countries, for example, show both high degrees of perceived personal and political
efficacy. In other countries, the results are more mixed. In Germany, for example, perceived
personal efficacy is higher than perceived political efficacy and within Eastern Europe, per-
ceived political efficacy outstrips perceived personal efficacy. These latter results could be
explained by the lower average climate change awareness in Eastern Europe (Poortinga
et al., 2019), which is the most salient predictor for perceived personal climate change effi-
cacy in our study. We propose to view this result in the light of Bandura’s (2000) work who
points out that a society of individuals who doubt their own actions is not going to achieve
much. Applying this insight to climate change, it seems that societies with higher degrees
of perceived personal efficacy might indeed do better in the fight against global warming.

Second, we asked whether trust in the respective national government influences per-
ceived personal and political climate change efficacy.

Trust in the political system is an important variable that shapes both personal and polit-
ical efficacy in our study. However, its influence is much more pronounced for political
efficacy beliefs, we find. We therefore tried to further unpack trust in the political system,
based on insights from a recent study (Kulin & Sevd, 2021) that used the same ESS data
to explore the relationship between trust and renewable energy policies in Europe. Here,
the authors distinguished between trust in partial institutions (politicians, political parties,
parliaments) and impartial institutions (legal system, police). Our study includes trust in
partial institutions only, but we also controlled for impartial institutions (not included in
Table 4). However, trust in impartial institutions was neither significant for perceived per-
sonal nor political climate change efficacy.

Future studies could usefully broaden their definition of trust and look at trust in social
institutions such as trade unions, other social groups, infrastructures, health systems, or the
economy, to enhance our understanding of what shapes perceived political efficacy (Cook,
2001). Our analysis is limited in that regard, as the ESS does not contain such measures.
We believe a continuation of this line of research is needed as Crosman et al. (2019) find
that people identify political efficacy and collective action against climate change as much
more effective than individual action. Specifically, they find that respondents appreci-
ate that renewable energy is one of the most effective ways to tackle climate change on
a collective level and that government action will yield the greatest results in achieving
a slowing down of climate change, if policies are put in place in this domain. The study,
however, also points out that respondents across all socio-demographic groups judge col-
lective action to be much harder to achieve than personal action (Crosman et al., 2019, p.
2338). Political efficacy, in other words, appears to be (correctly) perceived as much more
effective in the fight against climate change and thus we should strive to better understand
which predictors influence this type of efficacy belief.

Third, we investigated whether national renewable energy policies influence the per-
ceived personal and political climate change efficacy of the population.

Interestingly, the relationship between perceived personal and political efficacy and
renewable energy use is equally diametrical: while there is a positive correlation between
perceived personal efficacy and renewable energy use, the relationship between perceived
political efficacy and renewable energy use is negative.
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The positive impact of gross domestic consumption of renewable energy on personal
climate change efficacy could be explained by the symbolic function of this infrastructure
(O’Neill & Nicholson-Cole, 2009; O’Neill et al., 2013; Metag et al., 2015). It is: “images
of clean and renewable energies, forms of mobility, and lifestyle and consumption choices;
in essence, the images depict ways to reduce carbon emissions” (Metag et al., 2015, p. 219)
that foster individual efficacy beliefs within the small sample used in an Austrian study.
Since the transition to renewable energy involves large infrastructure systems, these might
function as a physical reminder of the energy policies of nation states. Such an interpreta-
tion is supported by the research tradition of political ecology, where energy infrastructure
has long been understood as carrying huge symbolic value (Gandy, 2002; Kaika, 2006;
Kaika & Swyngedouw, 2000). Kaika (2006) for example discusses the iconography of the
Marathon dam in Greece that, in her analysis, assumes a representative role for wider ideas
of modernity, progress, and civilisation within societies. We thus suggest that renewable
energy infrastructure might function as iconic landmarks for decarbonisation, which could
explain the significant impact of renewable energy in total in our models.

Yet, it seems paradoxical that the effect of renewable energy use on political efficacy is
negative. Research on Korean wind parks (Kim et al., 2018) reveals that the appreciation
of renewable energy infrastructure is highly context specific. In particular, Korean indige-
nous communities, religious and elderly people were found to spurn wind turbines, as they
are thought to disturb local spirits. Therefore, the symbolic dimension of infrastructures
depends on local values, traditions, and belief systems.

6 Conclusion and implications

Our research has clarified which individual-level factors influence perceived personal cli-
mate change efficacy in our European sample and that renewable energy use and politi-
cal trust modestly contribute to people’s perceived personal efficacy beliefs. We found
that there is national variation within our sample and that some states (e.g. Switzerland)
score higher on perceived personal climate change efficacy than others. These insights can
encourage policymakers to further push sustainable developments in the energy sector.

The study has some methodological limitations. For example, the sample sizes for the
context level and the respective states are relatively small, which is suboptimal due to pre-
sumably different cultural perceptions with regard to individuals’ assessment of their pos-
sibilities for action against climate change. The study can thus identify factors that have
an influence, but not explain these effect mechanisms. Whether it is a matter of habitua-
tion effects or historical path dependencies that are decisive could be ascertained primarily
through qualitative case studies (Gerring, 2004) on the individual states.

However, we found that significant predictors for our second dependent variable, per-
ceived political efficacy, are almost diametrical to those predicting perceived personal effi-
cacy. This is a significant and novel finding that warrants further research as perceived
political efficacy in the context of climate change is particularly important for sustaining
support for collective action against climate change, such as achieving a sustainable transi-
tion to renewable energy. We find that renewable energy use enhances perceived personal
efficacy and interpret this through the symbolic value of renewable energy infrastructures.
We propose that future research could look into the role of religion and social trust to fur-
ther unpack what shapes much needed perceived political efficacy. This result additionally
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implies that political decisions on the construction of renewable energy infrastructure
should take cultural local factors more into account.
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