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The energy transition in Germany, although supported nationally by widespread recognition of climate change,
faces significant local opposition. This gap raises questions about the factors influencing individual attitudes
towards renewable energy infrastructures. Drawing on the literature about the acceptance of renewable energy,
we examine the impact of attitudes towards climate policy, populism and place attachment on the acceptance of

German: . L. . . :
Climate};olicy renewable energy infrastructure. Additionally, we examine differences in acceptance between East and West
Populism Germany. Using instrumental variables (IV) regression and Blinder-Oaxaca decomposition with a representative

survey sample of 8,643 individuals, our study shows that positive attitudes towards climate policy significantly
increase the acceptance of renewable energy infrastructures in Germany. Conversely, populist attitudes are
associated with lower levels of acceptance. While place attachment has no significant effect, acceptance is
notably lower in East than in West Germany. These results provide insights into the complex reasons behind the
acceptance or rejection of renewable energy projects and highlight the need for climate policies that are sensitive
to regional and political nuances. Tailored communication strategies that take these differences into account are
essential to foster acceptance and bridge the gap between general acceptance and local rejection. In conclusion,
the successful advancement of the energy transition in Germany requires acknowledging and addressing the

diverse socio-cultural contexts across the country.

1. Introduction

Tackling climate change necessitates a global reorganisation of
current energy systems with a shift from fossil fuels to low-carbon and
renewable energies [1]. Meanwhile the transition to renewable energies
requires social and political negotiation [2-4]. Central to its success are
technical and policy changes, but also willingness to change [5,6].
Emerging literature highlights the crucial role of individuals [7,8]. Their
subjective position on renewable energies gives them powerful leverage
in implementing the energy transition. In light of what has been
described in the literature as the “national-local ‘gap’” [9] (p.1077),
considering questions of acceptance is particularly relevant in demo-
cratic states. This refers to the phenomenon of renewable energy being
accepted at the national level, yet facing considerable protest at the local
level. In addition to recent studies mainly focusing on local strategies to
engage German society in the energy transition [10,11], we examine the
sociocultural characteristics that influence the acceptance of renewable
energy infrastructures on a national level in Germany. A large survey
sample and a new methodological approach, specifically two-step
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analyses involving regression and decomposition, will be used to adopt a
national perspective. This methodology enables us to identify possible
actions that could bridge the national-local gap and ensure a successful
energy transition.

Our research is embedded in the emerging field of energy geogra-
phies [12] that addresses the spatial dynamics of energy production,
transportation and consumption [13]. Energy systems are
socio-technical systems [14-16] in which social and technical aspects
are interdependent [17]. According to this, acceptance — a frequently
used concept to measure agreement with the energy transition — is a
meaningful relationship between a technology and social acceptors
[18]. Considering that individual acceptance is embedded in a broader
socio-political context, we test the main influencing variables identified
in the previous literature on the acceptance of renewable energy in-
frastructures in a new dataset for Germany. We chose Germany for two
reasons. First, in Germany, the desire for sustainable and low-risk energy
production is deeply rooted in society. The so-called “Ener-giewende”
(energy transition) was initially established in West Germany as a
phase-out of nuclear power [19] and today it denotes the entire
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country’s commitment to sustainable energy and climate change miti-
gation [20-22]. Second, while the need to mitigate climate change is
widely recognised in Germany [23], significant social and regional
disparities impede the implementation of energy transition in-
frastructures [24]. Our focus is on several key areas of renewable in-
frastructures, including local wind turbines, solar installations,
underground high-voltage power lines and high-voltage pylons. This
selection is based on three main considerations. Firstly, these in-
frastructures are crucial for the current phase of the German energy
transition. Secondly, they often face significant acceptance challenges
which can lead to protests when energy transition projects are being
implemented. Lastly, they represent the types of infrastructure German
society is most familiar with.

We use instrumental variables regression with regionally clustered
standard errors to analyse the influence of populism, climate policy at-
titudes, place attachment and the West-East divide on the energy tran-
sition in German society, whereby we instrument the importance of
climate policy. Causal statements are therefore only possible for the
importance of climate policy. The analysis will help to understand the
factors influencing the uptake of renewable energy and support the
development of policies for promoting it. The paper is structured as
follows: Section 2 provide a literature review which forms the basis for
our understanding of acceptance and the formulation of four research
hypotheses. The methodology of our study is outlined in Section 3, while
Section 4 presents the data and variables of our quantitative approach.
After presenting the results of our statistical analyses in Section 5,
highlighting the impact of political attitudes, climate policy relevance
and regional differences on acceptance, Section 6 discusses the impli-
cations of our findings for policy and practice, and Section 7 offers
recommendations for enhancing local acceptance, which is crucial for
Germany’s energy transition.

2. Literature review and hypotheses

Acceptance is described as “one of the most policy-relevant social
science concepts in the field of energy technologies” [25] (p.101) that
can serve as a ‘“learning laboratory’” [26] (p.1) to propel the energy
transition forward. Consequently, recent studies emphasise that accep-
tance, a concept long regarded as vital for this transition, remains
paramount. There are various conceptual approaches to understanding
general agreement with the energy transition or the exclusive agreement
with one form of renewable energy [27]. Alsheimer et al. (2024) provide
a conceptual overview of the distinction between legitimacy and
acceptance [18]. Zander et al. (2024), in relation to specific projects,
emphasise that acceptance is positively influenced by primarily positive
attitudes, such as emotions, perceived benefits, and trust [28]. Similarly,
Lindvall et al. (2024) identify value-based factors, such as ideology, trust
and environmental concerns, as being crucial for acceptance [29].

Fundamental to all these considerations is the prominent concept of
“social acceptance” proposed by Wiistenhagen, Biirer, and Wolsink in
2007 [30]. Introduced to replace the NIMBY approach [31], which was
considered insufficient, it aims to theoretically capture the process of
generating agreement for renewable energies. To achieve this, it dif-
ferentiates  between  various actor groups on different
spatial-technological levels: community acceptance (at a local level),
market acceptance (at a wider technical and economic level) and
socio-political acceptance (at a general level) [30]. This concept is still
employed today to identify the factors that influence the acceptance of
wind power or solar parks in a specific region or project from the
perspective of stakeholders who are either directly involved (commu-
nity) or have a professional relationship with the project (e.g., investors,
politicians, stakeholder groups, institutions [32]). It largely interprets
acceptance as an attitude adopted by individuals with a professional
relationship to, or who are directly affected by, the energy transition
project. Therefore, these groups need to take a position towards the
project. However, this need does not apply to the general public or other
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individuals [33]. Consequently, the concept is not particularly
well-suited to capturing ordinary people’s (i.e., those not professionally
involved in renewable energy) attitudes towards renewable energies.

Our study is therefore based on a nuanced conceptualisation of
acceptance. Rather than viewing acceptance as a one-time decision, we
consider it to be a spectrum ranging from active endorsement (support
[34]) to outright rejection (no acceptance). This perspective encapsu-
lates the varying degrees of support and opposition that individuals
show towards renewable energy infrastructures. Using this framework,
our aim is to capture the full range of individual opinions, recognising
that acceptance can involve active support or opposition.

At least since Walker [35], a rich body of research has emerged, that
explores various predictors for the acceptance of renewable energies (for
examples for wind farms [36,37] or for solar parks [38]). In addition to
socio-demographic factors such as income, age, and gender, whose
predictive power is limited in general [39-41], the focus is mainly on
factors closely connected to the material outcomes of implementing new
renewable technology. These include visibility [42] and intrusiveness on
the “landscape scenery” [43] (p.865) or spatial proximity [44,28].
Currently, in the context of hydrogen technologies a lack of knowledge is
also being discussed as a trigger for negative attitudes [45]. Three key
points are important: First, although these aspects mainly lead to
negative responses towards renewable energies, they cannot be sum-
marised as mere selfish NIMBYism (e.g., [46]). Second, these factors
more or less depend on the specific dimensions of a given project. In our
study, due to its abstract nature, such concrete details are not captured.
Third, in the case of wind power it has been demonstrated that im-
pressions associated with wind turbines are more indicative of the social
and cultural perceptions related to them than characteristics associated
with their physical-material manifestation [41,47].

Therefore, by arguing that the transition to renewable energy is
embedded in a wider social structure (technology, lifestyle and politics)
[5], from which individuals derive their values, morals and beliefs, we
assume that the object of acceptance is (at least in part) aligned with
individual convictions. Depending on the socio-technical implementa-
tion of renewable energies, these convictions can relate to political ac-
tion [29] as well as environmental and climate protection [48,43].
Based on the strand of literature that examines how individual dispo-
sitions influence acceptance-oriented attitudes towards renewable en-
ergies [49,50], we develop our hypotheses.

Building on Knight’s observation [51] that political orientation plays
a key role in shaping attitudes towards environmental issues, we suggest
that for renewable energy issues, examining populist attitudes offers a
more promising perspective on their acceptability than relying solely on
the left-right political spectrum [52,53]. While Lindvall et al. [29]
emphasise that “the more left-wing oriented [the] participant the [...]
higher [the] support” for wind power in Sweden, a more nuanced view
of democratic Western societies with a differentiated party system is
instructive. For example, while the expansion of renewable energies is
progressing slowly in Eastern European countries due to cheap fossil fuel
supplies from Russia [54] or their own large coal reserves [55],
renewable energy policy in the United States is influenced more by
cross-party differences than by ideology alone [56,57]. Given the
context that the current wave of populism is characterised by its global
spread [58], the existing literature demonstrates a strong link between
populist attitudes and climate scepticism [59,60] and concurs that
populist attitudes increase resistance to energy transition projects [61].
Indeed, it can be observed that populists around the world often deny
human involvement in climate change and exhibit scepticism towards
scientific evidence supporting the need for energy transitions [62]. The
conclusion is that the energy transition is inextricably tied to “non--
populist political values” [63] (p.5).

Populism refers to an ideology that divides a society into the people
and the (corrupt) elite, where political decisions “should be an expres-
sion of the volonté général (general will) of the people” [64] (p.562).
Adopting populist attitudes means leaning towards populist
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constructions of reality and possibly voting for populist parties [65]. The
energy transition is predestined to be co-opted by “populist framings”
[66] (p.848) due to the far-reaching social changes it necessitates. By
presenting the energy transition as an elitist green idea, populism on the
“supply-side” [67] (p.529) offers “a unique interpretation of the political
reality” [65] (p.5), which can frame the pressure for change induced by
the energy transition for the ‘pure’ people as well as feelings of disad-
vantage by offering simple, anti-elitist solutions. Therefore, as a first
hypothesis, we expect that individuals with populist attitudes are more
likely to reject renewable energies (hypothesis 1).

From the above, we derive the further hypothesis: We expect that
people who ascribe high relevance to climate policy are more likely to accept
renewable energies (hypothesis 2). The literature supports this link [68],
as mitigating climate change is a key motivator for the energy transition
[69], and there is a clear connection between support for climate pro-
tection policies and acceptance of the energy transition [44,29,50]. The
implication is that attitudes supportive of climate policy drive the
acceptance of renewable energy infrastructures, as these are perceived
as pivotal for achieving climate policy goals [70]. Because research
suggests that older adults typically have a lower awareness of the
negative consequences of climate change [71,72], we expect age to be a
significant factor in shaping attitudes toward climate policy and
renewable energy acceptance.

The second factor for the acceptance of the energy transition,
alongside political preferences, is the overarching spatial characteristics
of the energy transition [73]. The traditional energy system relies on
large, centralised fossil fuel and nuclear power plants. In contrast, the
transition to renewable energy is characterised by decentralised gener-
ation with small-scale infrastructure such as solar panels and wind tur-
bines, which can lead to uneven spatial development [74] and
disproportionately affect rural areas outside urban centres [75,76].
Resistance in the affected areas has become an obvious phenomenon
[49,77] and can lead to stigmatisation of the local population as blockers
of the energy transition and backward-looking. However, the
socio-political call for a “just transition” [78] raises the question of a fair
distribution [79] of the benefits and burdens of energy system trans-
formation [80] across population groups with different cultural back-
grounds and expectations [81]. Therefore, we associate the acceptance
of renewable energies and their visible infrastructures with individuals’
emotional and social attachment to place [82,83]. People with a strong
emotional connection to their community are more likely to develop
negative attitudes towards local energy transition projects [84]. We
therefore expect that people who feel a strong sense of belonging to their
place of residence are less likely to agree with renewable energy in-
frastructures (hypothesis 3).

Since it is known that energy production is influenced by
geographical factors [74], we additionally control for East-West differ-
ences in the German context [85], given that Germany was once divided.
In general, these differences can still be observed in political, economic,
and identity issues [86] and are so pronounced that they can be expected
to explain variance in the acceptance of renewable energies. Addressing
these regional dynamics is crucial to understanding the broader land-
scape of energy production and acceptance. Lignite mining, which still
exists today, is not only an important economic factor in Saxony,
Saxony-Anhalt, and Brandenburg, but also shapes the self-image of large
regions in East Germany. The federal decision to phase out coal mining
by 2038 puts these regions under economic pressure and evokes fears of
job losses and economic decline [87,88]. Empirical results from research
on local differences in attitudes towards climate change in Germany
show lower climate awareness in East Germany [89,90] and therefore
strongly suggest differences in the acceptance of renewable energies. We
therefore assume that the acceptance of renewable energies among people
living in East Germany is lower (Berlin, Brandenburg, Mecklenburg-Western
Pomerania, Saxony, Saxony-Anhalt and Thuringia) than among people
living in West Germany (hypothesis 4).
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Lundberg et al. [91] consider a clear definition of the goal of the
statistical analysis, regardless of the statistical method chosen, to be
essential for the evaluation of the results. The goal of our statistical
analysis is to make statements about the influence of populism, climate
policy attitudes, and local rootedness on attitudes towards energy sys-
tem transformation in Germany. To explore these influences, we have
developed a two-stage strategy to test our hypotheses. In the first stage,
we estimate two-stage least squares instrumental variable regressions
for the acceptance of renewable energy infrastructure. Two-stage least
squares instrumental variable regression is used to estimate the effect of
explanatory variables on a dependent variable in the case of a distorted
correlation between these items. The use of instrument variables is
essential. These are characterised by being correlated with the explan-
atory variable while at the same time being not or only weakly corre-
lated with the dependent variable. Firstly, the explanatory variable is
estimated using instruments. In a second step, these estimated values are
used to determine the relationship to the dependent variable. We first
estimate the influence of the presumably endogenous variables on the
exogenous variables, where Y is the dependent variable. Z is the
instrumental variable. 7 is the coefficient that measures the direct effect
of the instrumental variable on the dependent variable. X is the
endogenous independent variable. The coefficient 7, describes the
change in Y with a change in X and u is the error term:

Y, =mZ+mX+u M

In the second regression Eq. (2), Y; is replaced by the predicted
values of Y7 (?1) estimated in the first regression (1) [92].

Y, =a+pY, +8X: +e 2

We use instrumental variable regression for two reasons. First, the
literature review clearly shows that there is a lack of consistency in
explanations of the acceptance of renewable energy infrastructure to
date. In various studies in different regions or nation states, no consis-
tent results can be found and, as shown in the literature review, various
explanations for the acceptance of renewable energies are given. In
order to avoid an omitted variable bias (OVB) as far as possible, we
estimate instrumental variable models [93]. Furthermore, we regress
attitude scales on attitude scales, each of which contains specific atti-
tudes towards climate protection, climate policy, renewable energy in-
frastructures and climate change, and whose selectivity can therefore
not be independent. For this reason, we suspect endogeneity in the
models and address this problem by using awareness of climate change
as an instrument for assessing the importance of climate protection
policy. We consider a positive attitude towards restrictive climate policy
as a significant factor for the acceptance of energy system in-
frastructures, while abstract concerns about the social and economic
consequences of climate policy are much more closely linked to people’s
own economic situation. The positive attitude towards restrictive
climate policy is significantly more strongly conditioned by the assess-
ment that climate change is a major problem. In addition, we control for
a potential weakness of the instrument, which would result in an over-
estimation of the effects, following a recommendation by Keane and
Neal [94] using the Anderson-Rubin test, which they also suggest in the
case of strong instruments. As we only instrument the variable “climate
policy: importance”, causal statements are only possible in relation to
climate policy attitudes.

In the second analytical step, we use Blinder-Oaxaca decomposition
based on the instrumental variable regressions [95]. We first separate
the significant covariates of the regression using the 75th percentile and
calculate the mean differences with regard to the acceptance of
renewable energy infrastructures. In addition, we calculate the mean
difference between East and West Germany. On the basis of the instru-
mental variables regressions, we use decomposition analysis to explain
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differences in the acceptance of the infrastructure for renewable en-
ergies. The Blinder-Oaxaca decomposition is a method for analysing the
difference in average values of a dependent variable between two
groups. The decomposition shows how much of the difference can be
explained by compositional effects and how much has to be explained by
differences in the effects of the covariates [96]. In this way, the influence
shown in the regression can be broken down and traced back to un-
derlying factors. This approach explains the influences of the covariates,
which can be attributed to pure compositional effects of the different
groups [95,97]. This also clarifies which proportions presumably have
to be explained in terms of attitudes and behaviour. The analyses were
conducted with Stata 18.0 using the packages oaxaca [95] and ivreg2
[981.

4. Data and variables

We use the German Social Cohesion Panel (SCP) as our data source.
The SCP is an annual longitudinal study of German households con-
ducted since 2021 in collaboration with the Research Institute Social
Cohesion (RISC) and the Socio-Economic Panel (SOEP) with a focus on
social cohesion [99]. The SCP is collected using a mixed-mode design
(PAPI and CAWI). The longitudinal study is based on a two-stage
random sampling procedure with 299 German municipalities as pri-
mary sampling units (PSUs). In a second step, 37,874 individuals were
drawn from the population registers of the 299 municipalities selected
for the first panel survey in wave. These anchors and their household
members aged 18 and older were then invited to participate in the study
[99]. We used the raw data set from the second round of interviews in
2022, which had a thematic focus on attitudes towards renewable en-
ergy, climate change, and climate policy. The data already contains the
final weighting and is therefore representative for Germany. The
weighting includes a modelling of nonresponse based on the gross
sample, using regional indicators at the district level [99]. Furthermore,
the weights are calculated via a marginal adjustment using a ranking
based on Microcensus data; at the household level according to house-
hold size, federal state and municipal size class, at the personal level
according to age, gender, East/West and nationality. Our analyses are
based on the responses of 8643 individuals.

The dependent variable, which is acceptance of energy transition
infrastructure, comprises four items in one scale. The questions elicit
attitudes towards local wind turbines, local solar installations, local
underground high-voltage power lines and local high-voltage pylons.
The response options form a five-point Likert scale ranging from
“strongly dislike” to “strongly endorse”, with higher values indicating
greater agreement. The wording of the questions is “Would you approve
or disapprove if, as part of a climate-friendly energy policy, a) wind
turbines were built in your area (Mean = 3.60; SD = 1.10), b) a high-
voltage line was laid underground (Mean = 3.71; SD = 0.95), c) a
high-voltage line with pylons was built (Mean = 2.75; SD = 1.02), d) a
large-scale solar park was built (Mean = 3.94; SD = 0.95)”. Attitudes
towards infrastructure vary only slightly in terms of their polarisation.
The van der Ejik polarisation index of agreement (A) [100] shows values
between 0.7 and 0.78 on a scale of 0 to 1, with a value of 0 indicating
absolute polarisation in the distribution, a value of 0.5 indicating equal
distribution, and a value of 1 indicating that all respondents selected the
same answer category. Wind turbines show the highest polarisation
(0.70), followed by high-voltage pylons (0.71), high-voltage under-
ground cables (0.75) and solar installations (0.78). The mean values for
wind turbines and solar installations differ significantly (t = —30.88; p <
0.001). Overall, all four values indicate a rather low level of polarisation
and can only reflect the polarised discourse surrounding their con-
struction in Germany to a limited extent. A mean value scale with the
same range of values as the original items is calculated as the dependent
variable. The reliability of the scale is acceptable with a Cronbach’s
alpha of 0.66 and a polychoric alpha of 0.70. A scale value can be
calculated for 97.9 percent of respondents.
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An explanatory variable for the relevance of climate change policy is
included called “climate policy: importance”. The question is: “And how
important is the issue of combating climate change to you?” The
response range extends from “not at all important” to “very important”
and comprises a total of five categories. The variable presumably cor-
relates with the error term of an OLS regression on acceptance of
renewable energy infrastructure and is considered endogenous. We use
“awareness” as an instrument that is correlated with the relevance
assessment of climate change policy, but potentially not with the error
term of the regression model. It has a mean scale (Cronbach’s alpha =
0.83; polychoric alpha = 0.85) consisting of six items about climate
change assessment. For various reasons, climate change awareness is
only weakly or not at all linked to the acceptance of energy transition
infrastructure. Recognising anthropogenic climate change says nothing
about the acceptance of local energy transition measures, such as
landscape change caused by the construction of wind turbines. In
particular, pronounced NIMBYism would stand in the way of this [101].
Personal economic concerns such as worries about a reduction in
property values and the psychological distance to the very abstract
climate change in comparison with the manifest buildings on site are
also reasons that make a correlation appear unlikely. The questions are
“a) Climate change is not as dangerous as many politicians claim.
(reverse), b) Climate change is a topic that I often talk about with rel-
atives, friends or acquaintances, c) I try to contribute to climate pro-
tection with my own actions, d) I am afraid when I think about the
consequences of climate change, e) It makes me angry that not enough is
being done to stop climate change, f) To combat climate change effec-
tively, the economic system must be changed from the ground up.” The
answers range from “strongly disagree” to “strongly agree” on a
five-point scale, with higher values indicating greater agreement. The
correlation between climate policy: importance and awareness is r =
0.73 [ci = 0.72-0.74]. We also measure the level of concern about the
negative effects of climate protection policy for the respondents
personally as “worries about climate policies”. It can be assumed that a
high level of concern leads to a significantly lower acceptance of
renewable energy infrastructures. The four questions “a) I am concerned
that my own standard of living will decrease due to climate policy, b) I
am concerned that climate policy will destroy jobs without creating
enough new ones, ¢) [ am worried that conflicts in society will increase
because of climate policy, d) I am worried that migration to Europe will
increase because of climate change” (each from “strongly disagree” to
“strongly agree” on a five-point scale) together form a scale (Cronbach’s
alpha = 0.66; polychoric alpha = 0.73) that expresses concern about
climate policy.

We measure a populist attitude (“populism”) as a rejection of mi-
nority opinions. The questions are part of the module on political elitism
[102]. The “populism” scale is a mean scale (Cronbach’s alpha = 0.65;
polychoric alpha = 0.74) consisting of the three questions “a) In a de-
mocracy, it is important to find compromises between different views, b)
In a democracy, it is important to listen to groups with different opin-
ions, c) In a democracy, the opinions of minorities must also be taken
into account.” The answers range on a five-point scale from “strongly
agree” to “strongly disagree”. High values indicate a high level of
rejection and therefore populism.

Attachment to place of residence is measured by the question “How
strongly do you feel emotionally attached to your place of residence?”
on a five-point Likert scale from “very strongly” to “very weakly”. In
addition, a dummy variable “East” is created with the value one if the
place of residence is in East Germany or Berlin. Socio-demographic
control variables include “female” based on self-reporting by re-
spondents, with “male” coded as zero, all other genders as one. “Age” is
the age of respondent in years in 2022. Education is conceptualised as
highest school-leaving qualification from no qualification (1), secondary
school (2), comprehensive school, other and current pupils (3), poly-
technic (4), advanced technical college entrance qualification (5) to high
school diploma (6). Life satisfaction was measured on an eleven-point
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scale from (0) “completely dissatisfied” to (10) “completely satisfied”.
Table 1 shows the descriptive statistics of the cases included in the re-
gressions. A correlation table can also be found in the supplementary
material (Table Al).

5. Outcomes

The explanatory variables for attitudes, like the dependent variable,
are designed on a scale from one to five, with higher values indicating
higher levels of agreement. The variables can thus be compared directly
in terms of their effect on acceptance. Since robust standard errors are
estimated, Wooldridge’s [103] robust score test and a robust
regression-based test are used as a test for endogeneity. The test statistics
are highly significant for all five models and suggest treating the variable
‘climate policy: importance’ as endogenous. The Anderson-Rubin tests
for the five models indicate a satisfactory strength of the instrument
variable to address the endogeneity of the variable [104]. The
Kleibergen-Paap statistic, as an improved “statistic to test the rank of a
matrix” [105] (p.97), also suggests that the instrument is sufficient to
identify the endogenous variable in the models and that the models are
therefore not under-identified. Table 2 shows the results of the regres-
sion analyses. The standard errors are clustered by spatial planning re-
gion (Raumordnungsregion), since there is no equal distribution of
infrastructure in Germany (see Figure Al and Figure A2 in the supple-
mentary material) and this approach thus controls for the possibility that
the observations within a region are not independent, but that there are
independent differences between the regions.

Model 1 shows that the assessment of the perceived importance of
climate policy is significantly more important for the acceptance of in-
frastructures than concerns about negative consequences of this policy
(chi* = 344.25; p < 0.001). If the ‘climate policy: importance’ variable
increases by one unit, the acceptance of infrastructures increases by 0.33
units, while it only decreases by 0.09 units if the worries variable in-
creases by one unit. Therefore, the effect differs by a factor of 3.8. This
result remains even when the populist attitude is taken into account in
model 2 (chi* = 322.25; p < 0.001). If populism increases by one unit,
acceptance decreases by 0.07 units. Populism thus has a slightly weaker
negative effect on the acceptance of energy transition infrastructures
than concerns about negative social impacts of climate policy. When
controlling for the approval of individual infrastructures using ordered
logistic regression (see Table A3 in the supplementary material),
populism shows a stronger effect than concerns about climate policy for
two out of four infrastructures. For electricity pylons and wind turbines
is it the other way around, although electricity pylons are also associated
with conventional energy generation. The correlation of attachment to
place of residence with the acceptance of renewable energy in-
frastructures is weak compared to political attitudes, whereby the
relation is strongest for wind power plants. The effect of ‘East’ is sig-
nificant: it can be seen that East Germans are more sceptical about these
infrastructures, specifically wind turbines (see Table A3). Attachment to

Table 1
Descriptive statistics of the cases included in the regression analysis (N = 8,127).
mean std. min max N
dev.
dV acceptance of energy transition 3.48 0.70 1 5 8168
infrastructure

climate policy: importance 3.98 0.93 1 5 8255
worries about climate policies 3.44 0.75 1 5 8212
awareness (instrument) 3.61 0.76 1 5 8195
Populism 2.00 0.62 1 5 8247
belonging 3.84 0.98 1 5 8270
East 0.19 0 1 8288
Gender 0.51 0 1 8280
Age 51.59 18.53 18 99 8258
education 3.78 1.68 1 6 8226
life satisfaction 6.495 2.08 0 10 8266
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place shows a weaker effect than would theoretically be expected [83].
The addition of the control variables in model five makes little difference
to the effects. Gender and age are significant, with women and older
people being less willing to accept these infrastructures in their envi-
ronment. Education and life satisfaction show no significant correlation
with the acceptance of infrastructure. As a robustness test, we carry out
the regression of the overall model with additional dummies for all
federal states to ensure that the estimated effects are not distorted by
neglected regional heterogeneity. Table A4 shows that this is not the
case and that the regression analyses are therefore valid.

In a second analytical step, we calculate the mean differences in the
acceptance of renewable energies for the upper quartile of the variables
“climate policy: importance”, “worries about climate policies”, and “popu-
lism” in order to check whether the upper values of the distribution
behave differently. The breakdown of the explanatory covariates into
their 75th percentile shows mean differences in the acceptance of energy
transition infrastructure between the groups. The relative difference
between the 75th percentile of “climate policy: importance” and the top
quartile is 12.4 percent (t = —27.57; p < 0.001) and is thus the strongest
difference, analogous to the effect of the variable in the regression
models. In contrast, the relative difference in climate policy concern is
only 2.9 percent (t = 9.79; p < 0.001) between the most concerned and
all others. Concern about climate policy has nowhere near the influence
on acceptance of infrastructure as support for this policy. The mean
value of the more populist group is 4.2 percent relative to the base (t =
11.23; p < 0.001) below the mean value of all others. The value for East
Germany is 6.4 percent relative to the base (t = 14.74; p < 0.001) lower
than for West Germany. Only attachment to place of residence shows no
significant difference (t = 1.26; p = 0.207) between the 75th percentile
of those who feel most attached and all others. We calculated the per-
centage difference from the national average for each level of place
attachment in relation to the acceptance of infrastructures for renewable
energies. The result of the one-way analysis of variance (ANOVA) shows
that the group differences between the five levels of connectedness in
relation to acceptance are significant (F = 9.97, p < 0.001). The positive
deviation from the national average is 8.2 percent for people who feel
only very weakly connected (n = 150), 0.9 percent for people who feel
weakly connected (n = 570), and 0.8 percent for the middle category (n
= 1728). The lowest acceptance, at —1 percent of the national average,
is shown by people who feel strongly connected (n = 3501), followed by
people who feel very strongly connected, at —0.07 percent (n = 2203).
This shows that there is a correlation between the few people who feel
very weakly or weakly connected and a greater acceptance of renewable
energy infrastructures.

The decompositions (see Table 3) reveal that between 31.6 percent
and 55.7 percent of the mean differences shown can be attributed to
composition effects. To explain the 12.4 percent difference between the
top quartile of the variable ‘climate policy: importance’ and the other
three quarters, people’s own involvement with climate change is
particularly decisive and explains more than half of the difference. The
significantly smaller difference of 2.9 percent between the people most
concerned about climate policy and the others, on the other hand, is
correlated more with the older age of those concerned and their lower
education. The difference of 4.2 percent in the acceptance of energy
transition infrastructures between populist-minded people and the
others is correlated not only with education but also with attitudes to-
wards climate policy and climate change. For the East/West difference,
on the other hand, age is significant in addition to the different climate
change attitudes. Similar to the instrumental variable regressions, the
decompositions show the great importance of a positive attitude towards
climate policy for the acceptance of sometimes large, far, and wide
visible infrastructures of the energy transition in the environment. In
contrast, concern about the negative social effects of climate policy is
only a factor for the East/West difference. Our analysis ultimately con-
firms the blurred picture of possible covariates for the acceptance of
renewable energy infrastructures that emerges from the previous
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Table 2
Result of the 2SLS regressions, clustered standard errors in parentheses.
model (1) model (2) model (3) model (4) model (5)
climate policy: importance 0.333%** 0.322%** 0.325%** 0.319%** 0.334%**
(0.016) (0.017) (0.017) (0.018) (0.019)
worries about climate policies —0.091%** —0.093*** —0.087*** —0.084%** —0.061%**
(0.017) (0.017) (0.017) (0.017) (0.016)
Populism —0.068%** —0.075%** —0.076%** —0.066***
(0.022) (0.022) (0.023) (0.021)
belonging —0.053*** —0.052%** —0.045%**
(0.015) (0.015) (0.015)
East —0.136%** —0.118%**
(0.034) (0.032)
Gender —0.193%***
(0.025)
Age —0.006%**
(0.001)
education 0.008
(0.007)
life satisfaction 0.004
(0.007)
Constant 2.478%%* 2.661%** 2.847%%%* 2.887%%* 3.024%**
(0.090) (0.107) (0.116) (0.117) (0.120)
R? 0.096 0.105 0.110 0.118 0.150
Wald chi*(11) 452.53 454.38 477.12 587.37 732.22
Prob > chi® 0.000 0.000 0.000 0.000 0.000
Root MSE 0.665 0.663 0.661 0.658 0.644
N 8,026 8,007 7,992 7,992 7,893
Instrument (awareness)
Instrumented (climate policy: importance)
First stage Partial-R? 0.514 0.501 0.500 0.497 0.484
First stage Robust F 2467.63 2234.8 2189.28 3041.98 1976.93
First stage Prob > F 0.000 0.000 0.000 0.000 0.000
Anderson-Rubin Chi? 397.85 346.35 344.12 294.2 294.35
Anderson-Rubin Prob > Chi? 0.000 0.000 0.000 0.000 0.000
Table 3
Blinder-Oaxaca decompositions of the acceptance of energy transition infrastructures, 75th percentiles and East/West.
Climate policy importance (75th Worries about climate policies Populism (75th percentile) East/West
percentile) (75th percentile)
Percent of difference  Coefficient Percent of difference  Coefficient ~ Percent of difference ~ Coefficient  Percent of difference  Coefficient
explained explained explained explained
gender —2.62 0.011** —4.054 0.28 0.000 1.60 0.003
age 0.56 —0.002 15.50 -0.75 —0.001 1.43 0.003
education 1.33 —0.006 8.83 4.22 0.006 —-2.14 —0.004
life satisfaction 0.38 —0.002 4.77 3.62 0.005 0.14 0.000
climate policy: - - 8.84 20.26 0.029%** 12.70 0.026%**
importance
worries about 1.47 —0.006* - - 1.19 0.002 4.72 0.010%**
climate policies
populism 4.23 —0.018%** —6.07 —0.007* - - 0.61 0.001
belonging —0.27 0.001 4.75 0.005* —3.86 —0.006* 0.20 0.000
East 1.75 —0.007%** 6.31 0.007** 0.18 0.000 - -
awareness 48.85 —0.2036*** -7.27 —0.008 27.98 0.040%** 14.05 0.029%**
(instrument)
Explained 55.68 —0.231%** 31.61 0.037* 53.11 0.076%** 33.19 0.068***
Unexplained 44.32 —0.184%** 68:39 0.079** 46.89 0.067** 66.81 0.137%***
Difference 100 —0.415%** 100 0.115%** 100 0.144%** 100 0.205%**
Observations 7917 7924 7910 7893

Note: The decompositions are based on instrumental variable regressions with climate policy: importance as the endogenous variable and awareness as instrument. The
decomposition of ‘Climate policy importance (75th percentile)’ is based on OLS regression. The reference group for the counterfactuals is the 75th percentile in each

case.

literature. Only a positive attitude towards climate policy and, to a lesser
extent, a populist attitude have a really significant effect on the accep-
tance of these infrastructures in general or on mean differences between
the attitude groups. In contrast, attachment to place of residence only
promotes acceptance if it is absent, while at the same time it is not
accompanied by significant rejection. An East/West difference in the
acceptance of renewable energy infrastructures is also still significant.

6. Discussion

The main differences between individuals who tend to accept new
renewable energy infrastructures and those who tend to reject them
seem to be more strongly linked to political and ideological attitudes
rather than their immediate residential surroundings. The findings
support hypotheses 1, 2 and 4. Hypothesis 3 is not confirmed despite
regional clustering of the standard errors. The results suggest that in-
dividuals with populist attitudes are less likely to accept energy



E. Hubner and P. Dirksmeier

transition infrastructures in their neighbourhood. Conversely, support
for climate policy is generally associated with higher acceptance. These
differences are only secondarily related to whether respondents live in
East or West Germany. And respondents’ feelings of attachment to their
place of residence play only a minor role. Our analysis is based on a
nuanced understanding of acceptance, operating on a continuum from
active support to outright rejection. This means we cannot ascertain to
what extent acceptance of renewable energy infrastructure ultimately
translates into concrete actions, such as financial participation in com-
munity energy projects.

Our analysis is consistent with existing literature showing that
populist attitudes are often associated with opposition towards renew-
able energy infrastructure. By framing government action as elitist and
harmful to ‘ordinary’ citizens, such individuals tend to view the energy
transition as a cause of social problems such as rising energy prices or
landscape intrusion [106,53]. Using our instrumental variable
approach, we can draw causal conclusions for the instrumented vari-
able. The instrumented variable is the perceived importance of climate
policy, which enables us to argue that changes in the perception of
climate policy can influence the acceptance of renewable energies.
However, we cannot determine the extent to which concerns about the
negative impacts of climate policy influence the views of people with
populist attitudes. Instead, a lack of emphasis on the importance of
climate policy seems to be a more crucial factor. The manifesto of the
AfD - Germany’s right-wing populist party — clearly denies anthropo-
genic climate change, leading to a blanket rejection of the energy
transition. As the largest opposition party in the current German Bun-
destag (as of July 2025), it has considerable influence on the evaluative
interpretation of current climate policy in Germany. Politicians from this
party are creating a discursive space that resonates with individuals who
may feel disadvantaged — as Yazar and Haarstadt [53] have shown for
carbon-intensive regions. This may ultimately lead to a further and
deeper polarisation of German society.

A limitation of our investigation is that we cannot conclusively
determine whether the generally lower acceptance of renewable energy
infrastructure among those with populist attitudes is a result of their
populist views or a contributing factor to those views. We are merely
demonstrating a correlation. Does someone subscribe to populism by
rejecting climate change and the energy transition, or do they reject the
energy transition because they have populist attitudes? Further research
using designs that seek causal links, such as longitudinal studies, is
needed to address these questions.

As current research indicates [29,50], we can assume that a positive
attitude towards climate policy might have a significant positive impact
on the acceptance of energy transition infrastructures. In the US context,
Hamilton et al. [57] emphasise that successful climate policy must go
beyond communicating scientific facts and must emphasise tangible
benefits, such as job creation and lower energy costs, to effectively
advance renewable energy projects. This also seems crucial for the
German context, as our analysis shows that concerns about potential
negative impacts of climate policy negatively correlate with support for
renewable energy infrastructures. Furthermore, our results suggest
generational differences [107]: older people appear to be more fearful of
the negative consequences of climate policy and therefore more hostile
to renewable energy infrastructure [39], while younger people give the
impression of being less concerned about potential changes in energy
patterns. However, our results may be open to misinterpretation. Atti-
tudes and behaviours are not merely an inherent characteristic of the
individual; they also depend on their social reference group [108]. Since
self-reports form the basis of information about attitudes, they may be
influenced by social desirability. Considering the cultural backdrop of
climate protests in Germany, it is possible that young people feel pres-
sured by their peers to adopt environmentally conscious behaviours.
Further inaccuracies in our results on this point could have occurred if
we consider that younger people may already be more familiar with
renewable technologies and exhibit less scepticism towards them than
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older individuals.

And as we asked in an abstract way about the general acceptance of
new infrastructures for the energy transition, we cannot say whether this
generally favourable attitude towards energy policy will endure at the
local level, where people are directly affected. Local contexts often
present specific challenges and nuances, such as visual impact, changes
to the landscape and perceived disturbance, which may alter initial
positive perceptions [109]. In this context, Jobert et al. [70] emphasise
the importance of specific planning regulations outlined in relevant
policies for fostering local acceptance of wind energy.

Given the weak and non-significant correlation between feelings of
belonging to the place of residence and acceptance of renewable energy
infrastructures, and the lack of significant differences within the 75th
percentile group, we cannot confirm hypothesis 3. However, group
differences across the five levels of attachment suggest that people with
strong and very strong ties to their place of residence are slightly more
likely to oppose renewable energy infrastructure than those with weaker
ties. Weak attachment to place of residence is associated with greater
acceptance of renewable energy infrastructure in the local area, while
the reverse effect is only very weak. Although the literature has previ-
ously suggested a significant negative relationship between place
attachment and acceptance of local energy transition projects [110], our
findings support recent research suggesting that spatial proximity [28],
involvement in planning processes [111] and perceptions of justice [29,
112,113] may have a stronger influence on readiness to accept visible
changes in the immediate landscape. It remains an open question
whether a certain degree of normalisation has already occurred for
renewable energy infrastructures, similar to the normalisation that has
already happened for fossil-based energy production infrastructures
[114].

The assumed East-West difference in hypothesis 4 is confirmed by the
divergent attitudes towards climate policy. However, these observed
differences are influenced by more than just topographical factors. At-
titudes towards the energy transition in local contexts are very likely
shaped by historical developments and may reflect the unique historical
backgrounds and cultural identification patterns in eastern and western
Germany [115,86]. Age may be an important factor in explaining the
difference: older East Germans are likely to attach less importance to
climate policy and to be more concerned about its potential negative
consequences. This seems to be a result of the special economic factors in
East Germany. This is probably due to the particular concerns that the
impending coal phase-out is causing in large parts of East Germany [87,
88]. In addition to fears of economic decline, these regions are also
concerned about the loss of tradition and identity. Higher energy prices
and the generally poorer economic situation in the East, as well as a
“lower level of trust in government, parties and politicians” [116] (p.2),
may also be decisive factors. This suggest that future acceptance
research on the transition to renewable energies needs to pay close
attention to the complex histories and cultures of places in order to
understand geographical differences in the acceptance of renewable
energy infrastructures.

Overall, the results enhance our understanding of why in-
frastructures are accepted or rejected, extending beyond the material
aspects of energy transition projects. Taking a step beyond the results of
the statistical analysis, our findings suggest that climate policy design
emerges as a key factor in acceptance. This highlights the need for po-
litical support and effective public relations to communicate the
importance of transforming the energy system [117]. Political ideolo-
gies and narratives that portray the energy transition as a project of an
out-of-touch elite should be actively addressed to reduce potential bar-
riers to acceptance. Future strategies must effectively address the fears
and concerns associated with the energy transition, relevant to both
older East Germans and the general public. By taking individual energy
preferences into account, energy policy can be made more effective
[118]. Regional differences are not only due to economic factors, but
also reflect deep-rooted historical and cultural contexts. Regions
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threatened by economic decline should be deliberately included and
supported in the transition, to allay fears of loss of identity. It is therefore
crucial that energy policies take greater account of local needs and
historical circumstances. To sum up, not only individual attitudes, but
also socio-cultural and political contexts are crucial for the acceptance of
the energy transition. These findings have important implications for the
design of policies that go beyond technological implementation to
address the social and cultural dimensions of the energy transition.

7. Conclusion

Our study on the predictors of acceptance of renewable energy in-
frastructures in Germany provides valuable insights into how a suc-
cessful energy transition can be supported in the sense of achieving
broad support. It appears that climate policy attitudes make an impor-
tant contribution here [29,50], while populist attitudes tend to have a
negative impact on acceptance [59]. Although attachment is supportive
to a modest extent, its effect is limited compared to political factors.
Persistent East-West differences could be due to the historical and cul-
tural underpinnings [86] that influence attitudes towards energy, with
East Germans are more likely to be sceptical about renewable energy
infrastructure. Our analysis suggests that people who prioritise climate
policy are more likely to support renewable energy projects, high-
lighting the importance of climate knowledge as a key factor in public
acceptance.

The correlation between climate scepticism and populism and be-
tween support for the energy transition and support for climate policy
could be due to the societal danger of praying for the converted in the
energy transition. Clientelism will certainly lead to a deepening of the
divide between those who accept and those who do not accept the en-
ergy transition. Our findings emphasise the importance of designing
policy communication in a way that effectively takes political sentiment
and regional differences into account. While addressing the specific
concerns of those who are less supportive of the energy transition, na-
tional policy-makers should work with local communities to create a
shared understanding of the importance of the energy transition and to
enable public participation. Excessive consideration of NIMBYism with a
view to democratic elections is just as inappropriate as building infra-
structure solely on the basis of environmental considerations. Public
engagement strategies should focus on correcting populist narratives by
incorporating scientific evidence and emphasising the crucial role of
climate policy in promoting socio-economic and environmental health.
Above all, it is important to play on the opportunity space in the regions
where renewable energy generation is possible and to maximise
acceptance here through smart political communication and economic
investment. This is certainly a litmus test for modern Western de-
mocracy in the near future.
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