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Transformation processes are embedded in a broader discourse on sustainability, 
climate protection, and biodiversity protection. In this context, possible 
interindividual conflicts between an interest in nature conservation and efforts to 
counteract climate change also seem to be relevant. This study focuses on the 
acceptability of different climate protection measures with possible impacts on 
landscapes, habitats, and human recreation. Based on a survey of a representative 
sample (N = 1,427 participants), the impact of conservation-related beliefs on the 
acceptance of four different climate protection measures was analyzed with 
respect to possible conflicts with values and norms relevant to climate protection. 
The study focuses in particular on potential value-based conflicts, as this type of 
conflict is classified as non-negotiable in negotiation processes and thus represents 
a particular social challenge. Also, to consider the possible relevance of political 
orientation and humanity orientation, eight structural equation models were 
tested. Results showed similar structures for the acceptance of the four climate 
protection measures. There did not seem to be value-based conflicts between 
nature conservation and climate protection, as the results showed substantial 
similarities between nature conservation beliefs grounded in biospheric value 
orientation (protecting biodiversity) and values and norms relevant for climate 
protection. Political orientation seemed to be  relevant as well, as left-oriented 
people were more likely to accept the four climate protection measures that were 
tested. However, the relationship between political orientation and acceptance of 
the measures was – without exception – mediated by the personal norm.
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1. Introduction

Climate change and the associated urgent need for climate protection measures have become 
central challenges that our society faces. The Intergovernmental Panel on Climate Change 
(IPCC) has made it clear that the goal of the Paris Agreement to limit global warming to 1.5 
degrees is still possible but requires immediate action and appropriate climate policy measures 
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(IPCC, 2022). In this context, the shift toward a sustainable and 
climate-friendly economic system (D’Amato et al., 2017; Jaeger-Erben 
et  al., 2021; Thrän and Moesenfechtel, 2022) requires the use of 
renewable energy and renewable resources for material use.

The development and implementation of renewable energy 
technologies (e.g., wind turbines, photovoltaic systems, and wood 
energy plants), the transformations of energy systems (e.g., 
electrification, decarbonization, defossilization, biologization, and 
decentralization), and associated climate and energy policies (e.g., 
Paris Agreement; United Nations Framework Convention on Climate 
Change; Renewable Energy Directive, European Union; Renewable 
Energy Act, Germany) have already been intensively researched and 
discussed – especially for the power sector (Jacobsson and Lauber, 
2006; Rogelj et al., 2015; Bush, 2020; Haji Esmaeili et al., 2020; Malladi 
and Sowlati, 2020; Nian et al., 2022).

The expansion of renewables and the promotion and use of other 
sensible technologies to mitigate global warming can succeed only if 
the citizens support the associated political measures that support 
such technologies and their implementation. In particular, the 
acceptance of the construction and repowering of wind power plants 
has already been intensively investigated in this area (e.g., Devine-
Wright, 2005; Wüstenhagen et  al., 2007; Ek and Matti, 2015; 
Petrova, 2016).

In this context, it is first necessary to precisely define the concept 
of acceptance. Wüstenhagen et al. (2007) distinguished three levels of 
acceptance, namely, community acceptance, socio-political acceptance, 
and market acceptance. While community acceptance refers to the 
project level, and focuses on a specific, local plant project, socio-
political acceptance refers to the social acceptance of the technology 
on a more general level, and market acceptance describes the process 
by which the market adopts the technological innovation 
(Wüstenhagen et al., 2007).

This paper focuses on the socio-political acceptance of selected 
climate policy measures and examines relevant predictors. Although 
acceptance of or concerns about local projects or specific plants are not 
considered in the following, we assume that the possible predictors 
analyzed in this study (values, beliefs, norms, political orientation, and 
global human identity; see below) might also be  relevant for 
understanding community acceptance. Nevertheless, the local context 
will play a major role and must be considered in these cases as well, and 
research focusing on community acceptance, has to take into account 
the specific situational factors as well as the perception of procedural 
justice (Tyler, 2000) and/or distributional justice (Adams, 1965).

While the socio-political acceptance of the extension of renewable 
energies with the aim of climate protection is relatively high in 
Germany, for example1 (BfN (Bundesamt für Naturschutz), 2022), 
there are definitely local protests, especially with regard to the 
extension of onshore wind power plants (Fachagentur Windenergie 
(FA Wind), 2021). The reasons for these protests are mainly protests 
against intrusions that change the landscape, harm biodiversity by 
destroying sensitive habitats, but also the potential that local residents 

1 According to a representative survey of N = 2,044 people conducted in 2019 

by the German Federal Agency for Nature Conservation, only 8% of respondents 

reject the extension of renewables in principle (BfN (Bundesamt für 

Naturschutz), 2022).

will be annoyed by the anticipated noise of wind power or by wind 
turbine obstruction lights [Fachagentur Windenergie (FA Wind), 
2019; Quentin, 2019; Pohl et al., 2021; Gaßner et al., 2022; Kopernikus-
Projekt Ariadne, 2022].

In addition to the choice of renewable energy technologies and 
certain locations (van der Horst, 2007), several other factors can have 
a critical influence on both the socio-political acceptance of 
technologies and measures and the overall success of the transition 
process: the actual design of the transformation process (participation, 
procedural and distributive justice; Heleno et al., 2022; Reitz et al., 
2022), the characteristics and perceptions of a problem (Wolsink, 
2007; Beer, 2021), and the choice of policy instruments (Böcher, 2012; 
Barnea et  al., 2022; Berker and Böcher, 2022). Social opposition 
against renewable energy – concerning local plants or renewable 
energy technologies and climate protection measures in general – or 
other innovative technologies can be  based on different motives, 
different values, and conflicting goals (Baasch, 2021; Baasch et al., 
2021; Berntsen et al., 2021; Sovacool et al., 2022; Zawadzki et al., 2022).

Protests based on local residents’ annoyance with renewable 
energy plants are (mainly) directly linked to the characteristics of 
these specific plants and can therefore be understood as particular 
conflicts of interest between specific groups from the population 
(residents) and the planned extension of renewable energies. Protests 
based on fears of endangering habitats and impairing biodiversity, on 
the other hand, could also refer to a fundamental conflict in goals 
between nature conservation goals and climate protection goals. For 
example, wind turbines might pose a threat to birds and bats, and the 
construction of solar panels could take up land that may be lost for 
conservation purposes. These goal conflicts could also be expected for 
other relevant climate protection technologies that are also associated 
with landscape interventions and impairment of habitats, such as 
technologies associated with forest management for carbon benefits 
such as wood for the building sector (Eisele and Juschka, 2022; 
proHolz Bayern, 2022). Does this expectation imply that there is a 
fundamental conflict of interest between nature conservation and 
climate protection and that nature conservationists and climate 
protectionists are opposing each other?

We do not want to suggest that the goals of nature conservation 
and climate protection are fundamentally contradictory. For 
example, a joint publication by the Intergovernmental Panel on 
Climate Change (IPCC) and the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IPBES; Pörtner 
et al., 2021) argues for a close causal link between climate protection 
and nature conservation. Even though it appears plausible that the 
conservation of biodiversity and habitats depends on the mitigation 
of climate change, the conflict between climate protection and 
nature conservation goals seems to be a socio-political problem, at 
least in Germany. Possible conflicts of goals here might partly 
be due to the fact that from the nature conservation perspective, 
climate protection is promoted at the “expense of nature,” i.e., 
nature is not primarily seen as a victim of climate change, but as a 
resource for solving the problem (BUND, 2009; Carstens, 2013; 
Schultz, 2020). In addition, there are indications of right-wing 
political interventions in nature conservation that instrumentalize 
nature conservation motives politically in order to intensify a 
conflict of goals between nature conservation and climate 
protection and thus also suggest an underlying conflict of values 
[for a critical overview see FARN (Fachstelle 
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Radikalisierungsprävention und Engagement im Naturschutz), 
2019; Gottschlich and Katz, 2020; NABU (Naturschutzbund 
Deutschland), 2022].

1.1. Types of conflicts between nature 
conservation motives and climate 
protection motives

We would like to start with a brief description of different causes 
of disputes or possible types of interindividual conflicts between 
nature conservation motives and climate protection motives. Moore 
(2014) proposed the subdivision of (1) conflicts of interest, (2) 
relationship-based conflicts, (3) value-based conflicts, and (4) 
structural conflicts. In real life situations, there are quite often 
mixed forms of types of conflicts, or several types of conflicts 
occurring at the same time. It is nevertheless important to make 
these distinctions because different types of conflicts have very 
different consequences for possible conflict management 
and negotiation.

In the following we  will not deal more intensively with 
relationship-based conflicts and structural conflicts, because 
relationship-based conflicts can occur in all areas of social life, while 
the management of structural conflicts requires information about the 
respective situation-specific and local parameters. So let us take a 
closer look at possible conflicts of interest and possible value-based 
conflicts. Conflicts of interest are always embedded in a more or less 
complex, specific context, i.e., involved groups or individuals pursue 
different goals in a specific situation, or at least believe that goals are 
incompatible. As long as there are no underlying conflicting values, 
these goals are basically negotiable. An appropriate solution strategy 
for a real conflict of interest would be  to convert positions into 
interests in order to negotiate compromises or compensations. Such a 
conflict of interest could exist, for example, if residents feel annoyed 
by the noise or obstruction lights from wind turbines.

The picture is different in the case of value-based conflicts, that 
pose a particular challenge for conflict mediation: Values are basically 
considered to be difficult, if not impossible, to negotiate (Illes et al., 
2014; Stöckli and Tanner, 2014). In these cases, it is sometimes 
reasonable only to examine the extent to which it is at least possible to 
develop overarching common goals.

For example, if conservation-related reasons are cited against the 
expansion of specific renewable energy plants or forestry technologies, 
it is important to understand whether these are conflicts of interest 
that are fundamentally negotiable or whether there is an underlying 
conflict of values that may inhibit the identification of common 
overarching goals and thus hinder the resolution of the conflict.

This may illustrate the importance of analyzing whether societal 
disputes about climate and/or nature protection measures are based 
on value-based conflicts or whether these can rather be neglected and 
thus the opportunity for negotiation is given.

Before we try to shed light on this question empirically, we first 
take a closer look at relevant conservation-related values and beliefs 
and deduce the extent to which these might come into conflict with 
values and beliefs that are relevant to climate protection. 
We complement our perspective by considering political orientation 
and global human identity as other possible contributing factors in 
this context.

1.2. Relevance of values, beliefs, and norms 
for nature conservation or climate 
protection

In the following, we  discuss possible relevant values/value 
orientations and beliefs as predictors of environmental protection/
climate protection and nature conservation. We do not claim to present 
an entire list of relevant factors that (might) have an impact on 
pro-environmental behavior and/or conservation behavior, but 
deliberately focus on values and norms. As already mentioned, 
we consider it particularly important to look for value-based conflicts in 
the domain of socio-political acceptance of climate and nature 
protection measures. Approaches that rely mainly on rational choice 
models and thus can explain environmental behavior quite successfully, 
such as approaches in the tradition of the Theory of Planned Behavior 
(TPB, Ajzen, 1991), are therefore excluded from the following description.

The distinction of environmental protection/climate protection 
on the one hand side and nature conservation on the other hand side 
is of primary importance for this paper, so we have deliberately limited 
ourselves to refer to studies that explicitly separate nature and the 
environment or nature conservation and environmental/climate 
protection. We will start with the area of nature conservation and then 
move on to climate protection.

There is already a longer social-empirical research tradition 
dealing with approaches for explaining conservation motives. Among 
others, the egocentric-anthropocentric dimension has been used to 
explain the relevance of values (e.g., Stern and Dietz, 1994). However, 
the suggestion of an “egocentric-anthropocentric” dimension seems 
to be an oversimplification of the rather complex structure of beliefs 
and values regarding nature and conservation (Buijs et al., 2006; Buijs, 
2009). Nature-related beliefs seem to be more associated with the 
(cognitive) image of nature, e.g., concepts about the relationship 
between nature and culture or the fragility of nature (Fischer and van 
der Wal, 2007; Buijs, 2009), whereas nature-related values reflect the 
normative dimension. Because we are interested primarily in possible 
conflicts between nature conservation and climate protection in this 
paper, we mainly refer to this normative dimension in the following.

According to Rockeach (1973), values can be understood in terms 
of standards that serve as guiding principles in a person’s life, are stable 
over time, and are rather general and independent of concrete situations. 
Stern et al. (1995) offered a link between basic values (Schwartz, 1992) 
and environmental value orientations. They took items from Schwartz’s 
value instrument to reflect egoistic (at the level of one’s own person), 
social-altruistic (at the level of other people), and biospheric (at the level 
of non-human life) value orientations. More recent studies have also 
taken into account the significance of value orientations for the context 
of nature conservation (Martin and Czellar, 2017; Fornara et al., 2020; 
Molinario et al., 2020). Fornara et al. (2020) analyzed committed action 
for nature and biodiversity based on an extended version of the value-
belief-norm theory in 7 European countries and were able to 
demonstrate a direct influence of biospheric values not only on norms 
but also directly on action toward biodiversity. Martin and Czellar 
(2017) focused on biospheric values as well: Based on samples from 
Europe and North America, they were able to show that connectedness 
to nature seems to have a positive impact on biospheric value orientation 
and that biospheric value orientation might mediate the influence of 
connectedness to nature on behavior. Ojea and Loureiro (2007) found 
evidence that egoistic as well as altruistic value orientations may increase 
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the financial support of a wildlife protection program. In general, nature 
conservation measures can be justified by all three value orientations. 
Thus, altruistic value orientations are linked to the desire to preserve 
recreational landscapes (landscape conservation) as well as the natural 
foundations of life for future generations (biodiversity conservation). 
Biospheric value orientations would lead people to support nature 
conservation policies independently of their usability for humankind 
(biodiversity conservation), and the personal desire for recreation might 
motivate people to support landscape conservation policies–in order to 
maximize the individual outcome (landscape conservation).

Values (or value orientations) and norms have also been analyzed 
regarding their significance for sustainable behavior and climate 
protection behavior. A number of studies have already shown that 
personal norms are important predictors of a variety of 
environmentally friendly behaviors (Hunecke et al., 2001; Nordlund 
and Garvill, 2003; Thøgersen, 2006; Bamberg et al., 2007). A personal 
norm (PN) refers to a person’s conviction that a certain behavior is 
right or wrong. Thus, the central feature of PN is internalization, and 
PN is independent of the perceived expectations of others or possible 
social sanctions (Bamberg et  al., 2007). A body of studies have 
provided empirical evidence that environmental value orientations 
also contribute to the explanation of pro-environmental behaviors 
(Nordlund and Garvill, 2003; Steg and de Groot, 2012; Steg et al., 
2014). Marshall et al. (2019) investigated not only problem awareness 
but also the importance of value orientation for self-reported 
environmental behavior in a specific region–the Australian Great 
Barrier Reef, which is severely affected by climate change. Based on a 
sample of N = 1,934 inhabitants of this region, an influence on 
environmental behavior was demonstrated for altruistic and biospheric 
values. When talking about pro-environmental behavior (and the 
support of climate action), PN and environmental value orientations 
do not seem to be independent of each other. For example, studies by 
Thøgersen and Grunert-Beckmann (1996) as well as Nordlund and 
Garvill (2003) showed a mediating effect of PN on the influence of 
values. This is also consistent with the assumptions of the value belief 
norm model (VBN) proposed by Stern and Dietz (1994) and Stern 
(2000), and that is rooted in the assumptions of the norm-activation 
model (Schwartz, 1977; Schwartz and Howard, 1981) and the New 
Environmental Paradigm (NEP) of Dunlap and Van Liere (1978).

According to Stern’s conception (Stern, 2000), the support of 
climate protection measures (here, the implementation of or transition 
to renewable energy technologies and the shift to renewable resources 
that serve as carbon sinks) can be  understood as a facet of 
pro-environmental behavior. Given the relevance of biospheric values 
in influencing pro-environmental behavior (Steg and de Groot, 2012; 
Steg et al., 2014), we would expect biospheric value orientations to 
be  significant motivators of support for policies for both nature 
conservation and climate protection. However, not only human values 
but political orientation, too, seem to have significant impacts on 
concerns about climate change.

1.3. The roles of political orientation and 
global human identity in the acceptance of 
climate protection measures

Parallel to studies addressing climate-protection-related values 
and conservation beliefs with respect to climate protection measures, 

there is also some evidence that political orientation is relevant to the 
awareness that the climate crisis is a serious problem and the way in 
which people evaluate climate protection measures. McCright et al. 
(2016) reviewed studies that analyzed the relationship between 
political orientation (left–right ideology) and climate change views in 
the United States and in European Union countries. Compared with 
the US, organized denial campaigns seem to be less prominent in the 
EU. Also for Western European countries, there seems to be stronger 
support for climate action for citizens on the left than for citizens on 
the right (except for former communist countries). Carrus et  al. 
(2018) also took a closer look at the role that political orientation plays 
in relation to environmental attitudes and climate change denial. In 
line with McCright et al. (2016), they too found evidence that a left-
wing or liberal political ideology is more likely to lead to 
pro-environmental behavior and argued for a more complex analysis 
of the (psychological) conditions for political ideology and the 
associated effects.

Boulianne and Belland (2022) analyzed the influence of left–right 
political orientation in a study with a climate-specific focus (e.g., belief 
in climate change, support for climate policies, trust in science) and 
were able to show that a right-wing orientation (mediated by trust in 
the media and science) had a negative impact on belief in climate 
change. These results are in line with a similar study by Gregersen 
et al. (2020).

While there was also the expected positive effect of education on 
belief in and support for climate policies, this effect seemed to 
be significantly stronger for a left-wing political orientation, whereas 
it was in some cases not even significant for a right-wing political 
orientation (Czarnek et al., 2021). Due to a lack of problem awareness 
and the associated lower salience of climate policies, a more right-
wing political orientation appears to have a negative impact on 
energy-saving behavior (Gregersen et  al., 2021) as well as on the 
acceptance of climate policy measures, such as additional taxation of 
fossil fuels (Fairbrother et al., 2019). In this context, counterfactual 
arguments, fake experts, and misinformation can influence public 
opinion and might be used strategically by interest groups to bolster 
their own political agenda (Bush, 2020; Bertolotti et al., 2022; Boecher 
et al., 2022; Schmid-Petri and Bürger, 2022).

Although we  would expect political orientation to show an 
influence on the acceptance of different climate protection measures, 
it remains unclear which possible lines of conflict are covered by this 
right–left dichotomy. Since the 1990s, political orientation has been 
assumed to run along (a) the socioeconomic conflict between social 
justice (left) and liberal market freedom (right) and (b) the socio-
cultural conflict between liberalism/cosmopolitanism (left) and 
authoritarianism/conservatism (right; Decker, 2019). With regard to 
the socio-cultural conflict, we see parallels here with the discussion of 
the idea of a global identity for the context of the perception and 
assessment of global climate change (Reese et al., 2015; McFarland 
et al., 2019; Loy et al., 2022).

Global identity can be  understood as a specific type of social 
identity. The social identity perspective attempts to supplement the 
previous more individualistic research perspective, that focusses on 
the impact of internal variables like norms, values, and attitudes to 
explain people’s pro-environmental behavior. The social identity 
perspective is focused on the relevance of a kind of self-categorization, 
that means that people define themselves as being part of a group 
(social identity) and as individuals (Ferguson et al., 2016; Fritsche 
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et al., 2018; Loy et al., 2022). In the context of research on climate 
change, a specific type of social identity, namely global identity, has 
become more relevant and reflects the identification with all humanity 
(for an overview see Loy et al., 2022). People who were more likely to 
consider themselves global citizens also seemed to take the impact of 
climate change more seriously (Running, 2013), and were more angry 
about climate injustice (Barth et al., 2015). Loy and Reese were also 
able to show that identification with people around the world was 
positively related to support for climate action (Loy and Reese, 2019). 
There are already promising findings concerning the importance of 
global identity for climate action and pro-environmental behavior, 
although the exact interplay of internal factors such as norms and 
values, and human identification remains unclear. The results of a 
meta-analysis by Agostini and Van Zomeren (2021) support the idea 
of parallel processes.

Above all, political orientation and self-transcending values (e.g., 
biospheric values) seem to be  among the most consistent and 
meaningful predictors (Hornsey et al., 2016), although they do not 
seem to be effective in isolated ways. Using data from 16 Western 
European countries, Smith and Hempel (2022) analyzed the direct 
and interactive effects of political orientation and human values on 
attitudes and behaviors related to climate change. They were able to 
show that the moderating effects of political orientation were strongest 
for positive self-transcendence and negative conservation values.

1.4. Research questions and research aims

Having addressed the relevance of biospheric values, personal 
norm, and nature protection beliefs to the acceptance of conservation 
measures or climate protection measures as well as the roles of 
political orientation and global human identity, we now return to the 
central issue of this paper, namely the possible value-based conflicts 
between nature conservation and climate protection regarding the 
acceptance of concrete climate protection measures. The study 
presented here does not aim at testing a full-fledged model to explain 
the socio-political acceptance of climate mitigation measures. Instead, 
we are interested in illuminating the specific aspect of possible value-
based conflicts between nature conservation motives and climate 
protection motives.

These potential conflicts might not manifest themselves in the 
same way for different climate protection measures. In this study, 
we considered a total of four different measures, some of which have 
different assumptions (see Figure 1).

We expected that a biospheric value orientation (BV) would have 
a positive impact on the acceptance of different climate protection 
measures. We  expected this effect for all four of the measures 
we considered. In this context, we also expected a significant influence 
of the personal ecological norm (PN) on all measures. In accordance 
to the assumptions of the VBN we expect mediating effects of PN on 
the influence of values for all four of the measures. Regarding value 
orientations and conservation beliefs, the dependencies could 
be somewhat more complex. Values (defined as guiding principles in 
life) provide the basis of Nature Conservation Beliefs (NCB). These 
beliefs are not comparable to the New Environmental Paradigm Scale 
(NEP) in the context of the VBN. While the NEP reflects a 
pro-environmental worldview on a more general level, Nature 
Conservation Beliefs (NCB) are more specific. If nature conservation 

is primarily based on the preservation of biodiversity as a value in 
itself, independently of its usability for humankind (biospheric value 
orientation), this could–although not necessarily–lead to the rejection 
of measures for the expansion of renewable energies, insofar as these 
measures are associated with changes in the landscape (energy 
generation from wind turbines, energy generation from free-field 
photovoltaic systems) or the associated impairment of habitats (forest 
management measures for carbon benefits: building with wood 
instead of cement). In this context, it should be mentioned that in 
relation to building with wood, not everyone will see the connection 
between this measure and forest management measures and the 
interference with existing habitats. If nature conservation is justified 
by the recreational value of nature, this belief might also conflict with 
landscape alteration measures (generating energy with wind turbines, 
generating energy with free-field photovoltaic systems). Even if 
building with wood also has landscape-altering consequences due to 
the necessary forestry management measures, there is not necessarily 
a conflict here because this effect might not be represented at all.

As pointed out, there is some evidence that political orientation 
and humanity orientation can have an influence on the acceptance of 
climate protection measures. In a similar way that values form the 
basis for conservation beliefs and for norms, we also assume that 
political orientations and human identity function in the sense of a 
fundamental, context-independent guideline and influence 
conservation beliefs and norms. The present study is aimed at 
illuminating in more detail the possible interrelationships between 
political orientation, global human identity, and both nature-
conservation-related and climate-protection-related beliefs and value 
orientations in order to identify and better understand possible 
underlying value-based conflicts.

2. Materials and methods

2.1. Participants and procedure

The data reported here are part of a larger survey involving an 
interdisciplinary group of researchers. The overall survey examined 
climate change mitigation strategies, climate change mitigation 
behaviors, and political support for climate change mitigation 
technologies. In the following, only the survey measures that have 
been implemented to analyze possible conflicts between nature 
conservation motives and climate protection motives in the scope of 
the acceptance of climate protection measures are presented in more 
detail. The data were collected in an online survey from April 22nd to 
May 19th, 2022, Germany-wide. The company Bilendi was 
commissioned to recruit a stratified sample.2 N = 4,600 people visited 
the link and 1,584 finished the online questionnaire. The sample was 
stratified to be representative of the German population regarding age 
(for the 16 to 74 olds), gender, education, and place of residence, 
reflecting the distributions of those characteristics in the general 
German population. The criterion “place of residence” was based on 
the distribution statistics of the German population according to 
municipality size classes (Statistisches Bundesamt, 2023) to realize a 

2 The participants received a financial compensation.
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representative distribution of the sample with regard to urban–rural 
areas. After unreliable cases were excluded on the basis of participants’ 
answering time, missing values, and unrealistic answers to open 
questions, a total of N = 1,427 participants formed the final sample. 
Participants’ age ranged from 16 to 74 (M = 47.18, SD = 15.94). 50.2% 
were female, 49.7% were male, and 0.1% identified as diverse. 
Regarding participants’ highest level of education, 1.9% did not have 
a school degree (yet), 6.3% reported a secondary school diploma but 
had not completed an apprenticeship, 31.4% reported a secondary 
education, 24.7% reported a secondary school diploma and had 
completed an apprenticeship, 17% had a higher-education entrance 
qualification, and 18.6% had completed higher education.

Because some psychological variables showed high percentages of 
missing data, we  conducted a missing value analysis. As Little’s 
MCAR-Test (Little, 1988); χ2 (141161) = 143518.41, p < 0.001 suggested 
that the missing data were on a continuum between missing at 
random and not missing at random and as the missingness of the data 
was moderately to highly correlated with other variables, the 
estimation maximization method with NORM Version 2.03 was 
chosen as an appropriate method for imputation (Schafer, 1999). The 
items measuring the acceptance of climate protection measures were 
excluded from the imputation because only participants who knew 
those measures answered the respective questions. Figure 2 provides 
an overview of the mediation hypotheses.

2.2. Measures

2.2.1. Personal norm for climate protection
We measured participants’ personal norm (PN) for climate 

protection with three items taken from Matthies and Merten (2022) 
with reference to Schwartz and Howard (1981). The three items (“No 
matter what other people think, it is important to me to get involved 

in climate protection”; “Because of my values, it is important to me to 
support climate protection measures”; “I feel obligated to save CO2 in 
my everyday life”) were answered on a 5-point Likert scale 
(1 = completely disagree; 5 = completely agree). We choose to measure 
a rather broad PN concept focusing on individual climate protective 
behavior to predict a range of differently characterized policy 
measures. The items had high reliability (ω = 0.93) and large 
standardized factor loadings (0.87 ≤ λ ≤ 0.93; in a unidimensional CFA 
with robust Maximum Likelihood (MLR) estimation).

2.2.2. Biospheric value orientation
Participants’ biospheric value orientation was measured with 

three items from the Brief Inventory of Values by Stern et al. (1998) 
(“Protecting the environment, preserving nature”; “Respecting the 
earth, harmony with other species”; “Unity with nature, fitting into 
nature”). Each item was rated as a “guiding principal in my life” on a 
9-point Likert scale (−1 = opposed to my values; 0 = not important, 
1 = unlabeled, 2 = unlabeled, 3 = important, 4 = unlabeled, 
5 = unlabeled, 6 = very important, 7 = extremely important), that has 
already been used by Schwartz (1992).3 These items showed a 
sufficiently high reliability (ω = 0.87), and the unidimensional CFA4 
yielded appropriate standardized factor loadings (0.78 ≤ λ ≤ 0.88; 
MLR estimation).

3 Stern et al. (1998) decided for a simplified 7-point scale because their 

interviews were conducted via telephone.

4 For a CFA model that combined PN and BV, used MLR estimation, and 

allowed the two latent factors to correlate (r = 0.64), the fit indices indicated 

good to excellent model fit (robust CFI = 0.992, robust RMSEA = 0.064, 

SRMR = 0.024; Hu and Bentler, 1999).

FIGURE 1

Climate protection measures and their impact on climate and nature.

https://doi.org/10.3389/fpsyg.2023.1114677
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Blöbaum et al. 10.3389/fpsyg.2023.1114677

Frontiers in Psychology 07 frontiersin.org

2.2.3. Nature conservation beliefs
We measured two different nature conservation beliefs, each 

referring to a different value orientation. The two beliefs were NCB_
recr: “The key task of nature conservation lies in the preservation of 
human recreational spaces” (based on altruistic values: recreational 
value of nature) and NCB_biodiv: “The key task of nature 
conservation is to safeguard the biodiversity of animals and plants” 
(based on biospheric value orientation/conservation as a value itself). 
These beliefs were measured with single items5 that were answered 
on a 5-point Likert scale (1 = completely disagree; 
5 = completely agree).

2.2.4. Global human identity
To measure participants’ global human identity, we developed a 

short version of the nine-item IWAH scale (identification with all 
humanity), originally developed by McFarland et  al. (2012) and 
translated into a German version by Loy et al. (2022) and Reese et al. 
(2015). The short version was slightly modified and consisted of four 
items (“I feel connected to people all over the world”; “I think of 
people all over the world as ‘we’”; “I feel in solidarity with people all 
over the world”; “I want to be a responsible member of the global 
community”), which were scored on a 7-point Likert scale (1 = does 
not apply at all; 7 = fully applies). The scale was highly reliable 
(ω = 0.93), and the unidimensional CFA yielded appropriate 
standardized factor loadings (0.77 ≤ λ ≤ 0.91; MLR estimation) as well 
as fit indices [robust CFI = 0.999, robust RMSEA = 0.045, 
SRMR = 0.006; (Hu and Bentler, 1999)].

5 Initially, we  included nine items in the survey to measure NCB. After 

extensive analyses of possible factor structures underlying these items and 

excluding some items, no model showed sufficient psychometric properties. 

Furthermore, the hypothesized factor structure yielded computational 

problems, indicating an inadequate item-factor configuration. Thus, we decided 

to use two items as “marker variables” that represented the two beliefs best in 

our eyes.

2.2.5. Political orientation
Participants’ political orientation was measured with a left–right 

self-placement scale consisting of only a single item (“Many people 
use the terms ‘left’ and ‘right’ when referring to different political 
attitudes. When you think about your political views, where would 
you  rank those views on this scale?”) on which they could rank 
themselves on a scale ranging from 1 (left) to 10 (right). This measure 
allowed respondents to make a classification intuitively and without 
prior expertise. Even if using a simplified dualism left open what the 
respondents associated with the terms left and right, studies have 
shown that most respondents are able to locate both themselves and 
political parties on the left–right scale (Mair, 2007). This scale is well 
established for the use on German samples: It is regularly used in 
election research for Germany, and in political surveys, such as the 
German General Social Survey (ALLBUS) (Breyer, 2015).

2.2.6. Acceptance of climate protection measures
To identify potential conflicts between nature protection and 

climate protection, participants were asked for their acceptance of four 
different climate action measures. These were selected because of their 
potential to illuminate the conflict between nature protection and 
climate protection: (1) Generating energy with wind turbines, (2) 
Generating energy with photovoltaic systems in cities (e.g., photovoltaic 
systems on roofs), (3) Generating energy with free-field photovoltaic 
systems (large areas with photovoltaic systems), and (4) Building with 
wood instead of cement. These four items measured participants’ 
attitude toward each particular strategy on a 5-point Likert scale 
(1 = completely disagree; 5 = completely agree). Item 2 plays a special 
role here, as photovoltaic installations in cities are not associated with 
landscape-altering effects (recreational dimension) and also do not have 
a clear direct impact on biodiversity (biodiversity dimension). Whether 
Item 4 is connected to having an impact on biodiversity will largely 
depend on whether people are aware of the associated forestry measures.

3. Results

We conducted the main analysis with R version 4.0.3 (R Core 
Team, 2020) and the following R-packages: dplyr (Wickham et al., 

FIGURE 2

Path Diagram for the Mediation Model. a = direct effect of predictor on mediator, b = direct effect of mediator on criterion (a b×  = indirect effect), ′c  = 
direct effect of predictor on criterion. The four climate protection measures were: generating energy with wind turbines, generating energy with 
photovoltaic systems in cities, generating energy with free-field photovoltaic systems, building with wood instead of cement.

https://doi.org/10.3389/fpsyg.2023.1114677
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Blöbaum et al. 10.3389/fpsyg.2023.1114677

Frontiers in Psychology 08 frontiersin.org

2021), EFAtools (Steiner and Grieder, 2020), lavaan (Rosseel, 2012), 
MVN (Korkmaz et al., 2014), nortest (Gross and Ligges, 2015), pastecs 
(Grosjean and Ibanez, 2018), psych (Revelle, 2020), semhelpinghands 
(Cheung, 2023), and utils (R Core Team, 2020). All R scripts are 
available from XY upon request. We used IBM SPSS Statistics 27 (IBM 
Corporation, 2020) to prepare the data.

First, we computed basic descriptive and bivariate statistics. Next, 
we tested structural equation models (SEM) to establish the predictor 
structure of the CPM which were used as criteria. Modelling the 
predictor structure, we chose a path configuration that is both in line 
with theoretical assumptions and the intention to preliminarily 
investigate an intrapersonal conflict (Gunzler et al., 2013; Danner 
et  al., 2015). Based on previous research on the relation between 
personal norms and values (e.g., Joireman and Liu, 2014; van der 
Werff and Steg, 2016; Wynveen and Sutton, 2017), we hypothesized 
that broad, fundamental, and comparatively stable concepts such as 
biospheric values and political orientations inform the development 
of more specific psychological constructs such as personal norms and 
beliefs. Furthermore, we  specifically operationalized the NCB to 
be  justified by different values (biospheric and anthropocentric 
values). Hence, PN and NCB were assumed to be mediators of BV and 
PO or GHI. To obtain first evidence of a potential conflict between 
climate protection orientation and nature protection orientation, the 
CPM were directly regressed on PN and both NCB (potentially 
yielding contrary regression coefficients) while controlling for the 
influence of BV and PO or GHI. Figure 2 provides an overview of the 
corresponding path diagram. We estimated a total of eight SEMs in 
which PN and NCBs both mediated the effects of BV and either PO 
or GHI (only one of the two constructs was used as the predictor per 
SEM) on the four different CPM items.

A simple mediation model with a predictor X whose effect on a 
criterion Y is mediated by a third variable (the mediator M) can 
be described by three regression models. First, the total effect of the 
predictor X is estimated by regressing the criterion Y on the predictor 
X (Equation 1). Then, the mediator M is regressed on the predictor X 
(Equation 2), while the criterion Y is simultaneously regressed on the 
predictor X and the mediator M (Equation 3). In the equations i 
represents the intercept of the model and e the error.

 Y i cX ei Y X i Y Xi
= + +. .  (1)

  M i aX ei M X i M Xi
= + +. .  (2)

 Y i bM c X ei Y MX i i MXi
= + + +′. .Y  (3)

We refrained from interpreting the total effect c from Equation (1) 
as it can be misleading and as its significance is not indicative of the 
existence a mediation effect (Zhao et al., 2010; Rucker et al., 2011; 
Igartua and Hayes, 2021). The effect of predictor X on criterion Y 
consists of two additive paths (c c ab= +′ ). The indirect effect of X on 
Y through mediator M equals the product of a and b from Equations 
(2, 3). The second path is the direct effect ′c  of X on Y controlled for 
M. Thus, ′c  captures the effects independent of the mediation. When 
assessing whether a mediation is significant, the pattern of c and ′c  is 
irrelevant (Igartua and Hayes, 2021). We only focused on the indirect 
effect ab (how X affects Y by affecting M) and assumed a mediation 

when this product was significant and when the confidence interval 
did not include zero. The previous distinction into full and partial 
mediation advocated by Baron and Kenny (1986) will not 
be considered as it relies on the interpretation of the pattern of c and 
′c . Nevertheless, a significant indirect effect ′c  can indicate the 

existence of additional mediators (Zhao et al., 2010).
The parameters of these SEMs were estimated with a Maximum 

Likelihood (ML) algorithm combined with the bootstrapping of 1,000 
samples (Igartua and Hayes, 2021).To estimate the confidence 
intervals (CI) of the parameters and account for the non-normal 
distribution of the indirect effects in a mediation analysis, 
we computed the 95% bootstrap percentile CI. For the single-item 
measures, a latent variable was defined with the item loading on it 
having an unstandardized error variance of 0.10 (reflecting a “scale” 
reliability of 0.90).

In the description of the results, we refrained from using causal 
language, as our cross-sectional design does not allow the 
interpretation of the found relations between the variables as 
causal mechanisms.

3.1. Descriptive and bivariate statistics

Supplementary Table A1 provides an overview of the item-level 
descriptive statistics. Both tests of univariate normality – the Shapiro–
Wilk test and the Shapiro-Francia test – indicated a deviation from 
normality for all items (Shapiro and Wilk, 1965; Royston, 1983). 
Furthermore, the item groups that formed the scales for measuring 
PN, BV, and GHI were not multivariate normally distributed (Mardia, 
1970; Henze and Zirkler, 1990); see Suppelementary Tables A3–A6 for 
the respective test statistics.

The means, medians, standard deviations, skewness, and 
kurtosis of the manifest factor scores (based on the mean of the 
items) and single-item measures can be  found in 
Supplementary Table A2. Again, the Shapiro–Wilk and the Shapiro-
Francia tests of univariate normality indicated that none of the 
manifest factor scores or single-item measures were normally 
distributed (see Suppelementary Tables A3–A6). The means of all 
constructs were significantly6 greater than the scale midpoints except 
for the mean of recreational NCB (M = 2.98). In particular, the four 
CBM measures were highly skewed toward high acceptance (MWind 

Turbines = 4.19; MPhotovoltaic (city) = 4.55; MPhotovoltaic (free-field) = 4.18; MBuilding with 

Wood = 3.91), thus indicating that the participants who knew about 
these measures also accepted them to a large degree. Furthermore, 
the means of both GHI (M = 4.61) and PO (M = 5.93) were slightly 
skewed toward higher values, thus reflecting that our sample was 
more politically oriented toward the left and tended to identify with 
all of humankind.

The Pearson correlation coefficients can be  found in Table  1. 
Applying the common effect size cut-offs for Pearson correlation 
coefficients, the four CPM items were correlated to a small or medium 
degree (0.13 ≤ r ≤ 0.38) with all constructs but recreational NCB 
(−0.07 ≤ r ≤ −0.01). Furthermore, the correlation between the two 

6 We conducted one-sample t-tests with a right-tailed alternative hypothesis 

(μ > μ0).
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NCB measures was rather small (r = 0.06), thus supporting the 
assumption that these beliefs refer to different value orientations 
(biospheric versus altruistic value orientation). The correlations 
between biodiversity-related NCB and PN (r = 0.34), BV (r = 0.49), PO 
(r = 0.13), as well as GHI (r = 0.28) were significantly7 larger than the 
correlations between recreation-related NCB and these constructs 
(r = 0.09, r = 0.15, r = −0.07, r = 0.16). The acceptance of generating 
energy with photovoltaic systems in cities and of building with wood 
instead of cement were also significantly more strongly associated with 
GHI (rPhotovoltaic (city) = 0.25, rBuilding with Wood = 0.26) than with PO (rPhotovoltaic 

(city) = 0.14, rBuilding with Wood = 0.13), whereas the difference between the 
correlations was not significant for the acceptance of generating 
energy with wind turbines or generating energy with free-field 
photovoltaic systems.

3.2. Mediation analyses

The eight SEMs that we  computed to test our mediation 
hypotheses all showed good to excellent model fit (CFI ≥ 0.967, 
RMSEA ≤0.072, SRMR ≤0.044; Hu and Bentler, 1999) despite the 

7 The significance of the difference between the correlations was tested with 

Pearson and Filon’s z (Pearson and Filon, 1898; Raghunathan et al., 1996).

significant χ2 test statistics oversensitive in large samples; (Bentler and 
Bonett, 1980). Table 2 provides an overview of the fit indices.

As we  achieved a model fit that was sufficient for the further 
interpretation of the models, we now turn to the different model paths. 
Tables 3, 4 present the path coefficients and R2 values for all SEMs, while 
Figure 3 and Table 5 contain the overall interpretations of the models.

3.3. Acceptance of wind turbines

Turning first to the model with BV and PO as the predictors and 
wind turbines as the criterion, PN mediated the relationship 
between BV and the acceptance of wind turbines. A higher level of 
BV was positively associated with PN, whereas PN had a positive 
relationship with acceptance. This relationship was the same for PO 
(being more politically oriented to the left was positively associated 
with PN) with the difference that PO was still a significant predictor 
of acceptance when the effect of PN was controlled for. Furthermore, 
we  found that recreational NCB mediated both BV and PO’s 
relationships with the acceptance of wind turbines. A higher BV 
was associated with a higher recreational NCB, which was negatively 
associated with the acceptance of wind turbines. Also, being more 
politically oriented toward the right was positively associated with 
recreational NCB, whereas recreational NCB had a negative 
relationship with the acceptance of wind turbines. We did not find 
any mediating effect of biodiversity-related NCB in this model.

TABLE 1 Pearson correlation coefficients based on manifest scale scores.

BV NCB GHI PO CPM

Recreational Biodiversity WT PV (city) PV 
(field)

BW

PN 0.56*** 

(1427)

0.09*** (1427) 0.34*** (1427) 0.60*** 

(1427)

0.30*** 

(1297)

0.38*** 

(1280)

0.32*** 

(1219)

0.29*** 

(1042)

0.27*** 

(1093)

BV 0.15*** (1427) 0.49*** (1427) 0.48*** 

(1427)

0.16*** 

(1297)

0.22*** 

(1280)

0.29*** 

(1219)

0.18*** 

(1042)

0.26*** 

(1093)

NCBs

NCB (recreational) 0.06* (1427) 0.16*** 

(1427)

−0.07* 

(1297)

−0.05 

(1280)

−0.01 

(1219)

−0.02 (1042) −07* 

(1093)

NCB (biodiversity) 0.28*** 

(1427)

0.13*** 

(1297)

0.17*** 

(1280)

0.29*** 

(1219)

0.17*** 

(1042)

0.18*** 

(1093)

GHI 0.28*** 

(1297)

0.26*** 

(1280)

0.25*** 

(1219)

0.20*** 

(1042)

0.26*** 

(1093)

PO 0.22*** 

(1182)

0.14*** 

(1134)

0.16*** 

(981)

0.13*** 

(1014)

CPMs

Wind Turbines 0.46*** 

(1177)

0.52*** 

(995)

0.20*** 

(1033)

Photovoltaic (city) 0.49*** 

(1000)

0.24*** 

(999)

Photovoltaic (free-field) 0.23*** 

(899)

PN, Personal Norm for Climate Protection; BV, Biospheric Value Orientation; NCBs, Nature conservation beliefs; GHI, Global Human Identity; PO, Political Orientation; CPMs, Acceptance of 
Climate Protection Measures, WT, Generating energy with wind turbines, PV (city), Generating energy with photovoltaic systems in cities, PV (field), Generating energy with free-field 
photovoltaic systems; BW, Building with wood instead of cement. Pairwise deletion was applied. n in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
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The model with BV and GHI as predictors yielded a similar 
pattern with PN mediating both the relationship between BV and 
the acceptance of wind turbines and the relationship between GHI 
and acceptance (same associations as in the model with PO). 
We  found no mediating effect of recreational NCB on the 
association between BV and the acceptance of wind turbines, but 
recreational NCB mediated the relationship between GHI and 
acceptance. For participants with a higher GHI, it was more 
important to protect nature for recreational reasons, and this higher 
level of recreational NCB had a negative association with the 
acceptance of wind turbines. Again, we found no mediating effect 
of biodiversity-related NCB.

The R2 (in our case, the amount of variance explained in the CPM 
item) was 0.19 in the model with PO and 0.18 in the model with GHI.

3.4. Acceptance of photovoltaic systems in 
cities

In the model with BV and PO as the predictors and the 
acceptance of photovoltaic systems (PVS) in cities as the criterion, 
we found that PN mediated the relationship between BV and the 
acceptance of PVS in cities, while the direct relation of BV and PVS 
in cities was still significant and positive. BV was positively 
associated with PN, which in turn had a positive relationship with 
the acceptance of PVS in cities. PN also mediated the relationship 
between PO and acceptance. By contrast, we found no mediating 
effect of recreational NCB in this model. Biodiversity-related NCB 
mediated the relationship between BV and the acceptance of PVS in 
cities but not the relationship between PO and acceptance. A higher 
BV was positively associated with the belief that nature conservation 
should secure biodiversity, and higher biodiversity-related NCB was 
associated with a higher acceptance of PVS in cities.

We found the same mediating effects in the model with BV and 
GHI as the predictors (without a significant direct relation of BV). 
To elaborate on the mediation involving GHI, GHI was positively 
associated with PN, which in turn had a positive effect on the 
acceptance of PVS in cities.

The R2 was 0.21  in the model with PO and 0.20  in the model 
with GHI.

3.5. Acceptance of free-field photovoltaic 
systems

In the model with BV and PO as the predictors, we found that PN 
had a mediating effect on BV and PO’s relationships with the 
acceptance of free-field PVS. A higher level of BV and being more 
politically oriented to the left were positively associated with PN, 
which in turn had a positive relationship with acceptance. We found 
no mediating effect of recreational NCB, but biodiversity-related 
NCB mediated the relationships between BV and the acceptance of 
PVS on free fields. BV had a positive relationship with biodiversity-
related NCB, which in turn had a positive association with the 
acceptance of free-field PVS.

Again, the model with BV and GHI as the predictors yielded the 
same mediation effects. A higher level of GHI was positively related 
to PN, which had a positive association with the acceptance of free-
field PVS.

The R2 was 0.11  in the model with PO and 0.10  in the model 
with GHI.

3.6. Acceptance of building with wood 
instead of cement

We found that PN mediated BV and PO’s relationships with the 
acceptance of building with wood instead of cement. Whereas having 
a higher BV and being more politically oriented to the left were 
positively related to PN, a higher PN was positively associated with the 
acceptance of building with wood instead of cement. We found no 
other mediating effects in the model.

The same mediation pattern applied to the model with BV and 
GHI as the predictors. A higher GHI had a positive relationship with 
PN, and a higher PN was positively associated with the acceptance of 
building with wood instead of cement.

TABLE 2 Fit Indices for the eight structural equation models for testing the mediation hypotheses.

Model CFI RMSEA SRMR BIC χ2 (df)

Criterion: CPM Wind Turbines

With Political Orientation (n = 1,182) 0.981 0.059 0.028 34,306 137.1*** (27)

With Global Human Identity (n = 1,280) 0.969 0.069 0.044 47,103 398.5*** (56)

Criterion: CPM Photovoltaic (city)

With Political Orientation (n = 1,134) 0.975 0.068 0.031 32,067 168.3*** (27)

With Global Human Identity (n = 1,219) 0.967 0.072 0.043 43,831 408.2*** (56)

Criterion: CPM Photovoltaic (free-field)

With Political Orientation (n = 981) 0.982 0.056 0.027 28,504 111.0*** (27)

With Global Human Identity (n = 1,042) 0.967 0.071 0.042 38,314 348.4*** (56)

Criterion: CPM Building with wood

With Political Orientation (n = 1,014) 0.985 0.051 0.024 29,272 99.2*** (27)

With Global Human Identity (n = 1,093) 0.972 0.065 0.041 39,898 317.5*** (56)

χ2 = χ2 test statistic, df, Degrees of Freedom; CFI, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; BIC, Bayesian 
Information Criterion; CPM, Climate Protection Measures. *** p < 0.001. Maximum Likelihood was applied.
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TABLE 3 Structural equation models for testing the mediation hypotheses with biospheric value orientation (BV) and political orientation (PO) as 
predictors.

Model β (95%-CI) Completely 
Standardized 
Indirect Effect 

(95%-CI) (BV→)

Completely 
Standardized 
Indirect Effect 

(95%-CI) (PO→)

R2

a1 (BV→) a2 (PO→) b c’ c

CPM Wind Turbines 

(n = 1,182)

0.19

BV 0.03 (−0.09; 

0.13)

0.24*** 

(0.16; 0.31)

PO 0.10**

(0.03; 0.15)

0.18***

(0.12; 0.24)

PN 0.59***

(0.54; 0.63)

0.21***

(0.17; 0.26)

0.36***

(0.27; 0.45)

0.21***

(0.16; 0.26)

0.08***

(0.05;0.11)

NCB (recreational) 0.15***

(0.08; 0.22)

−0.10**

(−0.16; 

−0.04)

−0.10**

(−0.16; 

−0.04)

−0.02**

(−0.03; −0.01)

0.01*

(0.003;0.02)

NCB (biodiversity) 0.53***

(0.47; 0.58)

0.03

(−0.03; 0.09)

0.04

(−0.05; 0.13)

0.02

(−0.03; 0.07)

0.001

(−0.003; 0.01)

CPM Photovoltaic 

(city) (n = 1,134)

0.21

BV 0.13*

(0.004; 0.27)

0.36***

(0.28; 0.43)

PO 0.04

(−0.03; 0.10)

0.09**

(0.03; 0.16)

PN 0.59***

(0.54; 0.64)

0.21***

(0.17; 0.26)

0.20***

(0.09; 0.30)

0.12***

(0.05; 0.18)

0.04**

(0.02; 0.07)

NCB (recreational) 0.16***

(0.09; −22)

−0.09**

(−0.15; 

−0.03)

−0.06

(−0.12;-

0.004)

−0.01

(−0.02; −0.001)

0.01

(0.00; 0.01)

NCB (biodiversity) 0.54***

(0.48; 0.59)

0.04

(−0.02; 0.10)

0.21***

(0.12; 0.30)

0.11***

(0.07; 0.16)

0.01

(−0.004; 0.02)

CPM Photovoltaic 

(free-field) (n = 981)

0.11

BV −0.02

(−0.16; 0.10)

0.18***

(0.10; 0.25)

PO 0.07

(−0.003; 

0.13)

0.14***

(0.07; 0.20)

PN 0.59***

(0.54; 0.64)

0.23*** 

(0.17; 0.28)

0.27*** 

(0.16; 0.38)

0.16*** (0.09; 0.23) 0.06*** (0.03; 0.09)

NCB (recreational) 0.15***

(0.08; 0.23)

−0.10**

(−0.17; 

−0.03)

−0.06

(−0.12; 0.01)

−0.01

(−0.02; 0.002)

0.01

(−0.001; 0.02)

NCB (biodiversity) 0.54***

(0.47; 0.60)

0.02

(−0.04; 0.09)

0.11*

(0.01; 0.20)

0.06*

(0.01; 0.11)

0.002

(−0.01; 0.01)

CPM Building with 

wood (n = 1,014)

0.11

(Continued)
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Model β (95%-CI) Completely 
Standardized 
Indirect Effect 

(95%-CI) (BV→)

Completely 
Standardized 
Indirect Effect 

(95%-CI) (PO→)

R2

a1 (BV→) a2 (PO→) b c’ c

BV 0.14*

(0.03; 0.26)

0.27***

(0.20; 0.35)

PO 0.05

(−0.01; 0.11)

0.09**

(0.02; 0.15)

PN 0.60***

(0.54; 0.65)

0.20***

(0.15; 0.25)

0.17**

(0.06; 0.27)

0.10** (0.04; 0.16) 0.03**

(0.01; 0.06)

NCB (recreational) 0.14***

(0.08; 0.22)

−0.10**

(−0.16; 

−0.04)

0.04

(−0.03; 0.11)

0.01

(−0.004; 0.02)

−0.004

(−0.01; 0.003)

NCB (biodiversity) 0.51***

(0.45; 0.57)

0.06*

(0.001; 0.12)

0.05

(−0.04; 0.14)

0.03

(−0.02; 0.07)

0.003

(−0.003; 0.01)

β, standardized regression coefficient; CI, confidence interval, R2, amount of variance explained in the criterion by all predictors and mediators, a, effect of predictor on mediator, b, effect of 
mediator on criterion, ′c , direct effect of predictor on criterion, c, total effect of predictor on criterion, PN, Personal Norm for Climate Protection, BV, Biospheric Value Orientation, NCB, 
Nature Conservation Belief, PO, Political Orientation, CPM, Acceptance of Climate Protection Measure. Maximum Likelihood estimation and bootstrapping were applied.  
*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 3 (Continued)

The R2 was 0.11  in the model with PO and 0.12  in the model 
with GHI.

4. Discussion

In the study at hand, we were interested in investigating possible 
value-based conflicts between motives for nature conservation and 
motives for climate protection regarding the acceptance of climate 
protection measures. It was expected that these potential conflicts 
might not manifest themselves in the same way for different climate 
protection measures. Furthermore, the study was aimed at 
illuminating possible interrelationships between political orientation 
(and human identity) and nature-conservation-related and climate-
protection-related beliefs and value orientations. In doing so, 
we wanted to shed light on possible underlying conflicts of interest 
and value-based conflicts, because these conflicts, which are to 
be  assessed as more or less negotiable, would represent a major 
problem for the acceptance of political measures of climate protection, 
as well as for the acceptance of nature conservation concerns. First, 
the results showed that there were substantial similarities between 
nature conservation beliefs justified by biospheric value orientation 
(protecting biodiversity) and values and norms relevant for climate 
protection: There were strong intercorrelations between personal 
norm, biospheric values, and conservation beliefs that are associated 
with protecting biodiversity. For conservation beliefs justified by 
altruistic or egoistic value orientation (preservation of recreational 
value), the correlations with personal norm and biospheric values 
were still significant but notably lower. A similar picture emerged for 
correlations with the acceptance of the four climate protection 
measures we  considered. Again, there were significant positive 
correlations between personal norm, biospheric values, and 
biodiversity-related nature conservation beliefs, whereas the 
correlations between recreational nature conservation beliefs were 
negatively related or not related at all to the acceptance of the four 
climate protection measures. In conclusion, there seem to be  no 

substantial value-based conflicts between nature conservation aimed 
at preserving biodiversity and protecting the climate. In order to 
increase the acceptance of climate-protection measures, the rather 
anthropocentric argument that we should preserve the recreational 
value of nature can be  interpreted as a hint toward a conflict of 
interest. The importance of the expansion of renewable energies and 
climate protection for the preservation of people’s livelihoods could 
be emphasized more.

Second, there was a significant correlation between political 
orientation and the acceptance of all four climate protection measures 
(the more left-oriented a person’s political orientation, the higher their 
acceptance). The same was true for the correlations between global 
human identity and the acceptance measures, but these correlations 
were even larger. Furthermore, political orientation and global human 
identity showed medium to large positive correlations with biospheric 
values and personal norm. Interestingly, the correlations between 
political orientation and the expressions of nature conservation beliefs 
were more nuanced. With respect to nature conservation with the goal 
of preserving biodiversity, there was a slight positive correlation, 
whereas the correlation with nature protection for recreational value 
was slightly negative. As mentioned above, recreation-oriented 
conservation beliefs seem to be associated with lower acceptance of 
climate protection measures. Furthermore, political orientation seems 
to be  important for nature conservation beliefs (the more right-
oriented a person’s political orientation, the higher their recreation-
oriented conservation beliefs). This can be seen as a potential conflict 
between political orientation and nature conservation beliefs, but this 
is not the case for biodiversity-oriented nature conservation beliefs. 
For global human identity, there were significant correlations with 
both conservation beliefs, but the correlation with the recreation-
related conservation belief was larger (a belief that has an 
anthropocentric rationale), which seems logical since global human 
identity is about identification with humanity and not with nature.

Third, taking into account the possible interrelationships between 
political orientation and both nature-conservation-related and 
climate-protection-related beliefs and value orientations with respect 
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TABLE 4 Structural equation models for testing the mediation hypotheses with biospheric value orientation (BV) and global human identity (GHI) as 
predictors.

Model β (95%-CI) Completely 
Standardized 
Indirect Effect 

(95%-CI) (BV→)

Completely 
Standardized 
Indirect Effect 

(95%-CI) (GHI→)

R2

a1 (BV→) a2 (GHI→) b c’ c

CPM Wind 

Turbines 

(n = 1,280)

0.18

BV 0.004 (−0.11; 

0.11)

0.18*** 

(0.09; 0.27)

GHI 0.05

(−0.03; 0.13)

0.19*** 

(0.10; 0.27)

PN 0.41*** 

(0.35; 0.47)

0.43*** (0.36; 

0.47)

0.37*** 

(0.28; 0.46)

0.15*** (0.11; 0.20) 0.16***

(0.11; 0.21)

NCB 

(recreational)

0.07

(−0.001; 

0.15)

0.13**

(0.06; 0.20)

−0.11***

(−0.16; 

−0.05)

−0.01

(−0.02; 0.00)

−0.01*

(−0.03; −0.004)

NCB 

(biodiversity)

0.56***

(0.48; 0.63)

−0.01

(−0.09; 0.06)

0.06

(−0.02; 0.14)

0.03

(−0.01; 0.08)

−0.001

(−0.01; 0.004)

CPM Photovoltaic 

(city) (n = 1,219)

0.20

BV 0.12

(−0.004; 

0.26)

0.32***

(0.23; 0.41)

GHI 0.02

(−0.06; 0.11)

0.10*

(0.02; 0.19)

PN 0.41***

(0.35; 0.48)

0.43***

(0.36; 0.49)

0.21***

(0.09; 0.32)

0.09***

(0.04; 0.13)

0.09** (0.04; 0.14)

NCB 

(recreational)

0.08*

(0.003; 0.15)

0.13**

(0.06; 0.21)

−0.06*

(−0.11; 

−0.01)

−0.01

(−0.01; 0.00)

−0.01

(−0.02; −0.001)

NCB 

(biodiversity)

0.57***

(0.49; 0.64)

−0.02

(−0.09; 0.06)

0.20***

(0.12; 0.28)

0.11***

(0.07; 0.17)

−0.003

(−0.02; 0.01)

CPM Photovolt. 

(free-field) 

(n = 1,042)

0.10

BV −0.02

(−0.14; 0.11)

0.15**

(0.05; 0.25)

GHI 0.02

(−0.08; 0.12)

0.13**

(0.03; 0.22)

PN 0.42***

(0.35; 0.48)

0.42***

(0.35; 0.49)

0.28***

(0.17; 0.39)

0.12***

(0.07; 0.17)

0.12***

(0.07; 0.17)

NCB 

(recreational)

0.06

(−0.02; 0.14)

0.15***

(0.07; 0.22)

−0.05

(−0.12; 0.02)

−0.003

(−0.01; 0.002)

−0.01

(−0.02; 0.002)

NCB 

(biodiversity)

0.56***

(0.47; 0.63)

−0.01

(−0.09; 0.06)

0.10*

(0.01; 0.19)

0.06*

(0.003; 0.11)

−0.001

(−0.01; 0.01)

CPM Building 

with wood 

(n = 1,093)

0.12

BV 0.11

(−0.01; 0.22)

0.20*** 

(0.11; 0.29)

(Continued)
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Model β (95%-CI) Completely 
Standardized 
Indirect Effect 

(95%-CI) (BV→)

Completely 
Standardized 
Indirect Effect 

(95%-CI) (GHI→)

R2

a1 (BV→) a2 (GHI→) b c’ c

GHI 0.11*

(0.01; 0.20)

0.17***

(0.08; 0.25)

PN 0.43***

(0.36; 0.49)

0.40***

(0.33; 0.47)

0.13*

(0.03; 0.24)

0.06*

(0.01; 0.10)

0.05*

(0.01; 0.10)

NCB 

(recreational)

0.05

(−0.02; 0.13)

0.13**

(0.06; 0.21)

0.04

(−0.03; 0.10)

0.002

(−0.002; 0.01)

0.01

(−0.004; 0.02)

NCB 

(biodiversity)

0.52***

(0.44; 0.59)

0.02

(−0.05; 0.10)

0.07

(−0.02; 0.15)

0.03

(−0.01; 0.08)

0.001

(−0.01; 0.01)

β, standardized regression coefficient; CI, confidence interval; R2, amount of variance explained in the criterion by all predictors and mediators, a, effect of predictor on mediator; b , effect of 
mediator on criterion; ′c , direct effect of predictor on criterion; c, total effect of predictor on criterion; PN, Personal Norm for Climate Protection; BV, Biospheric Value Orientation; NCB, 
Nature Conservation Belief; GHI, Global Human Identity; CPM, Acceptance of Climate Protection Measure. Maximum Likelihood estimation and bootstrapping were applied.  
*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 4 (Continued)

to the acceptance of climate protection measures in more detail, 
we  tested structural equation models for each of the four climate 
protection measures. For all of the four measures, personal norm 
mediated the relationships between biospheric values and acceptance 
of the climate protection measures. Likewise, personal norm also 
mediated the influence of political orientation on the acceptance of 
the four measures. If global human identity was included as a predictor 
instead of political orientation, personal norm also mediated the 
associations with the acceptance of all four measures. These findings 
support the key role of personal norm in this context.

The results were particularly interesting with regard to two 
measures, namely, the acceptance of wind turbines and building with 
wood. Whereas biodiversity-related nature conservation beliefs 
mediated the influence of biosphere values on the acceptance of 
photovoltaic systems in cities as well as free-field photovoltaic systems, 
recreation-related nature conservation beliefs mediated this 
relationship for the acceptance of wind turbines, but biodiversity-
related nature conservation beliefs were not relevant. As already stated 
above, the aspect of recreation seems to play a specific role when it 
comes to the acceptance of wind turbines.

The mediation analyses in which building with wood was a 
criterion showed no mediating effects of either of the nature 
conservation beliefs. This result could be interpreted as an indication 
that the respondents might not have reflected on the consequences of 
this measure for future forest management and use.

5. Limitations and further research

The findings presented and discussed here are to be considered 
embedded in their local, socio-political context. Our sample was 
representative of the German population. This is certainly a limitation 
of the study, as Germany is a very densely populated country, which 
poses a particular challenge for measures with an impact on land use. 
However, we assume that the main findings reported here might be of 
relevance to large parts of Europe and also to the US. With regard to the 
discussion of possible risks of the instrumentalization of conservation 
narratives by political groups, caution is certainly required; here, for 
example, German conservation history and its historical 
instrumentalization by right-wing nationalists play a special role.

The study at hand does not provide the testing of a full-fledged model 
and does therefore not claim to fully explain the socio-political acceptance 
of climate protection measures. Instead, we believe that the results might 
provide indications for a constructive management of climate protection 
measures and nature conservation. Even though the study focuses 
specifically on potential conflicts, there are still some limitations.

Regarding the measurement instruments we used, only biospheric 
values were collected. Not taking all value orientations into account 
represents a clear limitation of the study presented here. Since the major 

TABLE 5 Overview of the results for the mediation hypotheses with 
biospheric value orientation (BV) and global human identity (GHI).

Criterion Mediator Predictor

BV GHI

CPM wind 

turbines

PN mediation mediation

NCB recreational no mediation mediation

NCB biodiversity no mediation no mediation

CPM Photovoltaic 

(city)

PN mediation mediation

NCB recreational no mediation no mediation

NCB biodiversity mediation no mediation

CPM Photovoltaic 

(free-field)

PN mediation mediation

NCB recreational no mediation no mediation

NCB biodiversity mediation no mediation

CPM building with 

wood

PN mediation mediation

NCB recreational no mediation no mediation

NCB biodiversity no mediation no mediation

PN, Personal Norm for Climate Protection, BV, Biospheric Value Orientation, NCB, Nature 
conservation beliefs, GHI, Global Human Identity, CPM, Acceptance of Climate Protection 
Measure.
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risk of conflict is expected to arise from a contradiction between 
biospheric values and climate protection motives, we nevertheless believe 
that the present findings can make a valuable contribution to the further 
analysis in this domain and recommend that future studies also include 
egoistic and altruistic values. Furthermore, we  used single items to 
measure nature conservation beliefs due to the insufficient psychometric 
properties of the original nine items. Sufficient scales should be developed 
for future research. It must be  mentioned that the correlation-based 
analyses do not allow causal conclusions. Experimental research designs 
would be needed to analyze the causal relationships more systematically. 
Mediation models should be tested with longitudinal data or experimental 
interventions as they model causal mechanisms. Thus, the results from 
the mediation analyses in this study should be interpreted as preliminary 
evidence against a potential intrapersonal conflict between climate 
protection orientation and nature conservation orientation grounded in 
biospheric values. Further research based on experimental designs could 
continue to shed light on potential conflicts by systematically varying the 
specific impacts and constraints of climate protection measures on nature 
and biodiversity.

We see a need for further research, especially regarding a more 
differentiated analysis of political orientation. In the present study, 
important insights were gained, also regarding possible ties with the 
concept of global human identity. In fact, this relationship does not seem 
to be particularly close, as global human identity seems to be linked more 
to personal ecological norms than to political orientation.

At the same time, it is evident that it is worthwhile to use more 
differentiated instruments to measure political orientation in future 
studies to better understand the interplay between political orientation, 
nature conservation beliefs, and the acceptance of climate protection 
measures. To further test the findings obtained here, specific populations, 
such as members of nature conservation associations or right-wing 
supporters, could be analyzed in more detail in the future.

Recent policy papers and scientific papers have shown a trend 
toward new topics and technologies such as Carbon Capture 
(Carbon Capture and Storage, CCS; Carbon Capture and Use, 
CCU; Cioenergy with Carbon Capture and Storage, BECCS; 
Direct Air Carbon Capture and Storage, DACCS), use of 
hydrogen, and Negative Emission Technologies (NET) (Antonini 
et al., 2020; Borchers et al., 2022). Possible conflicts associated 
with these upcoming technologies and associated impacts on 
nature and landscapes may act as drivers – or as barriers – for 
transformation processes in our society. We hope that our study 
can inspire further, more differentiated analyses in this field.

Data availability statement

The raw data supporting the conclusions of this article 
will be made available by the authors, without undue reservation.

Ethics statement

Ethical review and approval was not required for the study 
on human participants in accordance with the local legislation 
and institutional requirements. The patients/participants 
provided their written informed consent to participate in 
this study.

Author contributions

AB, EM, MB, and KB contributed to conception and design 
of the study. AB and LE contributed to the analysis strategies and 

FIGURE 3

Overview of the Results for the Mediation Hypotheses with Political Orientation. Note. (A) Wind turbines, (B) Photovoltaic (city), (C) Photovoltaic (free-
field), and (D) Building with Wood.

https://doi.org/10.3389/fpsyg.2023.1114677
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Blöbaum et al. 10.3389/fpsyg.2023.1114677

Frontiers in Psychology 16 frontiersin.org

interpretation of data and wrote the first draft of the manuscript. 
KB wrote sections of the manuscript. LE organized the database 
and performed the statistical analysis. EM supervised the project. 
All authors provided critical feedback and helped shape 
the manuscript.

Funding

The study was conducted in the frame of the interdisciplinary 
research initiative “SmartProSys: Intelligent Process Systems for 
the Sustainable Production of Chemicals.” The research was 
funded by the Federal State of Saxony-Anhalt, Ministry for 
Science, Energy, Climate Protection and the Environment. We 
acknowledge support by the Open Access Publication Fund of 
Magdeburg University.

Acknowledgments

The authors want to thank Friederike Krause for supporting the 
manuscript layout and Jane Zagorski for proofreading.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as potential conflicts of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors and 
do not necessarily represent those of their affiliated organizations, or those 
of the publisher, the editors and the reviewers. Any product that may be 
evaluated in this article, or claim that may be made by its manufacturer, 
is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1114677/
full#supplementary-material

References
Adams, J. S. (1965). “Inequity in social exchange” in Advances in experimental social 

psychology. ed. L. Berkowitz (Cambridge: Academic Press)

Agostini, M., and van Zomeren, M. (2021). Toward a comprehensive and potentially 
cross-cultural model of why people engage in collective action: a quantitative research 
synthesis of four motivations and structural constraints. Psychol. Bull. 147, 667–700. doi: 
10.1037/bul0000256

Ajzen, I. (1991). The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 
50, 179–211. doi: 10.1016/0749-5978(91)90020-T

Antonini, C., Treyer, K., Streb, A., van der Spek, M., Bauer, C., and Mazzotti, M. 
(2020). Hydrogen production from natural gas and biomethane with carbon capture and 
storage – a techno-environmental analysis. Sustain. Energy Fuels 4, 2967–2986. doi: 
10.1039/D0SE00222D

Baasch, S. (2021). Energy transition with biomass residues and waste: regional-scale 
potential and conflicts. A case study from North Hesse, Germany. J. Environ. Policy Plan. 
23, 243–255. doi: 10.1080/1523908X.2021.1888701

Baasch, G., Rousseau, G., and Evins, R. (2021). A conditional generative adversarial 
network for energy use in multiple buildings using scarce data. Energy I 5:100087. doi: 
10.1016/j.egyai.2021.100087

Bamberg, S., Hunecke, M., and Blöbaum, A. (2007). Social context, personal norms 
and the use of public transportation: two field studies. J. Environ. Psychol. 27, 190–203. 
doi: 10.1016/j.jenvp.2007.04.001

Barnea, G., Hagemann, C., and Wurster, S. (2022). Policy instruments matter: support 
schemes for renewable energy capacity in worldwide comparison. Energy Policy 
168:113093. doi: 10.1016/j.enpol.2022.113093

Baron, R. M., and Kenny, D. A. (1986). The moderator-mediator variable distinction 
in social psychological research: conceptual, strategic, and statistical considerations. J. 
Pers. Soc. Psychol. 51, 1173–1182. doi: 10.1037//0022-3514.51.6.1173

Barth, M., Jugert, P., Wutzler, M., and Fritsche, I. (2015). Absolute moral standards 
and global identity as independent predictors of collective action against global injustice. 
Eur. J. Soc. Psychol. 45, 918–930. doi: 10.1002/ejsp.2160

Beer, K. (2021). “Problem structures of bioenergy policy in the power and heat sector 
in Germany” in Bioeconomy and sustainability: Perspectives from natural and social 
sciences. eds. D. Lanzerath, U. Schurr, C. Pinsdorf and M. Stake (London: Springer), 
137–156.

Bentler, P., and Bonett, D. (1980). Significance tests and goodness of fit in the analysis 
of covariance structures. Psychol. Bull. 88, 588–606. doi: 10.1037/0033-2909.88.3.588

Berker, L., and Böcher, M. (2022). Aviation policy instrument choice in Europe: high 
flying and crash landing? Understanding policy evolutions in the Netherlands and 
Germany. J. Pub. Pol. 42, 593–613. doi: 10.1017/S0143814X22000034

Berntsen, A., Sæther, S., Røyrvik, J., Biresselioglu, M. E., and Demir, M. H. (2021). The 
significance of enabling human consideration in policymaking: how to get the E-ferry 
that you want. Front. Psychol. 12:635722. doi: 10.3389/fpsyg.2021.635722

Bertolotti, M., Valla, L. G., and Catellani, P. (2022). “If it weren’t for COVID-19…”: 
Counterfactual arguments influence support for climate change policies via cross-
domain moral licensing or moral consistency effects. Front. Psychol. 13:1005813. doi: 
10.3389/fpsyg.2022.1005813

Böcher, M. (2012). A theoretical framework for explaining the choice of 
instruments in environmental policy. Forest Policy Econ. 16, 14–22. doi: 10.1016/j.
forpol.2011.03.012

Boecher, M., Zeigermann, U., Berker, L. E., and Jabra, D. (2022). Climate policy 
expertise in times of populism:knowledge strategies of the AfD regarding Germany’s 
climate package. Environ. Pol. 31, 820–840. doi: 10.1080/09644016.2022.2090537

Borchers, M., Thrän, D., Chi, Y., Dahmen, N., Dittmeyer, R., Dolch, T., et al. (2022). 
Scoping carbon dioxide removal options for Germany: what is their potential 
contribution to net-zero CO2? Front. Clim. 4:810343. doi: 10.3389/fclim.2022.810343

Boulianne, S., and Belland, S. (2022). Climate denial in Canada and the United States. 
Can. Rev. Sociol. 59, 369–394. doi: 10.1111/cars.12388

Breyer, B. (2015). Left-right self-placement (ALLBUS). Version 1.0

Buijs, A. (2009). Lay People's images of nature: comprehensive frameworks of values, 
beliefs, and value orientations. Soc. Nat. Resour. 22, 417–432. doi: 
10.1080/08941920801901335

Buijs, A., Pedroli, B., and Luginbühl, Y. (2006). From hiking through farmland to 
farming in a leisure landscape: changing social perceptions of the European landscape. 
Landsc. Ecol. 21, 375–389. doi: 10.1007/s10980-005-5223-2

BUND (2009). The position of Friends of the Earth Germany (BUND): “conservation 
in times of climate change”. BUND Positionen 50, 1–27.

BfN (Bundesamt für Naturschutz), (2022). Naturbewusstsein 2019/2020: 
Wissenschaftlicher Vertiefungsbericht zum Vergleich der Jugend- und Erwachsenenstudie. 
Bonn: Bundesamt für Naturschutz (BfN).

Bush, M. (2020). Climate change and renewable energy. Cham: Springer 
International Publishing.

Carrus, G., Panno, A., and Leone, L. (2018). The moderating role of interest in politics 
on the relations between conservative political orientation and denial of climate change. 
Soc. Nat. Resour. 31, 1103–1117. doi: 10.1080/08941920.2018.1463422

Carstens, P. (2013). Klimaschutz kontra Naturschutz. GEO, 2013. Available at: https://
www.geo.de/natur/oekologie/3024-rtkl-umweltpolitik-klimaschutz-kontra-naturschutz. 
(Accessed June 13, 2023).

Cheung, S. (2023). Semhelpinghands: helper functions for structural equation 
modeling. R package version 0, 6. Available at: https://sfcheung.github.io/
semhelpinghands. (Accessed June 13, 2023).

Czarnek, G., Kossowska, M., and Szwed, P. (2021). Right-wing ideology reduces the 
effects of education on climate change beliefs in more developed countries. Nat. Clim. 
Chang. 11, 9–13. doi: 10.1038/s41558-020-00930-6

https://doi.org/10.3389/fpsyg.2023.1114677
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1114677/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1114677/full#supplementary-material
https://doi.org/10.1037/bul0000256
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1039/D0SE00222D
https://doi.org/10.1080/1523908X.2021.1888701
https://doi.org/10.1016/j.egyai.2021.100087
https://doi.org/10.1016/j.jenvp.2007.04.001
https://doi.org/10.1016/j.enpol.2022.113093
https://doi.org/10.1037//0022-3514.51.6.1173
https://doi.org/10.1002/ejsp.2160
https://doi.org/10.1037/0033-2909.88.3.588
https://doi.org/10.1017/S0143814X22000034
https://doi.org/10.3389/fpsyg.2021.635722
https://doi.org/10.3389/fpsyg.2022.1005813
https://doi.org/10.1016/j.forpol.2011.03.012
https://doi.org/10.1016/j.forpol.2011.03.012
https://doi.org/10.1080/09644016.2022.2090537
https://doi.org/10.3389/fclim.2022.810343
https://doi.org/10.1111/cars.12388
https://doi.org/10.1080/08941920801901335
https://doi.org/10.1007/s10980-005-5223-2
https://doi.org/10.1080/08941920.2018.1463422
https://www.geo.de/natur/oekologie/3024-rtkl-umweltpolitik-klimaschutz-kontra-naturschutz
https://www.geo.de/natur/oekologie/3024-rtkl-umweltpolitik-klimaschutz-kontra-naturschutz
https://sfcheung.github.io/semhelpinghands
https://sfcheung.github.io/semhelpinghands
https://doi.org/10.1038/s41558-020-00930-6


Blöbaum et al. 10.3389/fpsyg.2023.1114677

Frontiers in Psychology 17 frontiersin.org

D'Amato, D., Droste, N., Allen, B., Kettunen, M., Lähtinen, K., Korhonen, J., et al. 
(2017). Green, circular, bio economy: a comparative analysis of sustainability avenues. 
J. Clean. Prod. 168, 716–734. doi: 10.1016/j.jclepro.2017.09.053

Danner, D., Hagemann, D., and Fiedler, K. (2015). Mediation analysis with structural 
equation models: combining theory, design, and statistics. Eur. J. Soc. Psychol. 45, 
460–481. doi: 10.1002/ejsp.2106

Decker, F. (2019). Kosmopolitismus versus Kommunitarismus: Eine neue Konfliktlinie 
in den Parteiensystemen? ZfP 66, 445–454. doi: 10.5771/0044-3360-2019-4-445

Devine-Wright, P. (2005). Beyond NIMBYism: towards an integrated framework for 
understanding public perceptions of wind energy. Wind Energy 8, 125–139. doi: 10.1002/
we.124

Dunlap, R. E., and van Liere, K. D. (1978). The "new environmental paradigm". J. 
Environ. Educ. 40, 19–28. doi: 10.3200/JOEE.40.1.19-28

Eisele, H., and Juschka, J. (2022). Wald bewirtschaften? Ja? Nein? Und wie? LWF 
aktuell, 132: 4–7.

Ek, K., and Matti, S. (2015). Valuing the local impacts of a large scale wind power 
establishment in northern Sweden: public and private preferences toward economic, 
environmental and sociocultural values. J. Environ. Plan. Manag. 58, 1327–1345. doi: 
10.1080/09640568.2014.922936

Fachagentur Windenergie (FA Wind) (2019). Akzeptanz für die Windenergie: 
Konfliktthemen und Handlungsoptionen. Berlin: Fachagentur Windenergie.

Fachagentur Windenergie (FA Wind) (2021). Umfrage zur Akzeptanz der Windenergie 
an Land Herbst 2021: Ergebnisse einer repräsentativen Umfrage zur Akzeptanz der 
Nutzung und des Ausbaus der Windenergie an Land in Deutschland. Berlin: 
Fachagentur Windenergie.

Fairbrother, M., Johansson Sevä, I., and Kulin, J. (2019). Political trust and the 
relationship between climate change beliefs and support for fossil fuel taxes: evidence 
from a survey of 23 European countries. Glob. Environ. Chang. 59:102003. doi: 10.1016/j.
gloenvcha.2019.102003

FARN (Fachstelle Radikalisierungsprävention und Engagement im Naturschutz) 
(2019). Love Nature not Facism - Demokratischen Umwelt- und Naturschutz gestalten. 
Berlin: Fachstelle Radikalisierungsprävention und Engagement im Naturschutz.

Ferguson, M. A., McDonald, R. I., and Branscombe, N. R. (2016). “Global climate 
change: a social-identity perspective on informational and structural interventions” in 
Peace psychology book series. Understanding peace and conflict through social identity 
theory: Contemporary global perspectives. eds. N. Ferguson, R. Haji and S. McKeown 
(London: Springer)

Fischer, A., and van der Wal, R. (2007). Invasive plant suppresses charismatic seabird: 
the construction of attitudes towards biodiversity management options. Biol. Conserv. 
135, 256–267. doi: 10.1016/j.biocon.2006.10.026

Fornara, F., Molinario, E., Scopelliti, M., Bonnes, M., Bonaiuto, F., Cicero, L., et al. 
(2020). The extended value-belief-norm theory predicts committed action for nature 
and biodiversity in Europe. Environ. Impact Assess. Rev. 81:106338. doi: 10.1016/j.
eiar.2019.106338

Fritsche, I., Barth, M., Jugert, P., Masson, T., and Reese, G. (2018). A social identity 
model of proenvironmental action (SIMPEA). Psychol. Rev. 125, 245–269. doi: 10.1037/
rev0000090

Gaßner, L., Blumendeller, E., Müller, F., Wigger, M., Rettenmeier, A., Cheng, P. W., 
et al. (2022). Joint analysis of resident complaints, meteorological, acoustic, and ground 
motion data to establish a robust annoyance evaluation of wind turbine emissions. 
Renew. Energy 188, 1072–1093. doi: 10.1016/j.renene.2022.02.081

Gottschlich, D., and Katz, C. (2020). Einflussnahme und Vereinnahmung. Rechte 
Akteur*innen im Umwelt und Naturschutz. Jahrbuch Ökologie 2021. Ökologie und 
Heimat. Gutes Leben für alle oder die Rückkehr der brauen Naturschützer? 
(Hirzel).

Gregersen, T., Doran, R., Böhm, G., and Poortinga, W. (2021). Outcome expectancies 
moderate the association between worry about climate change and personal energy-
saving behaviors. PLoS One 16:e0252105. doi: 10.1371/journal.pone.0252105

Gregersen, T., Doran, R., Böhm, G., Tvinnereim, E., and Poortinga, W. (2020). Political 
orientation moderates the relationship between climate change beliefs and worry about 
climate change. Front. Psychol. 11:e01573. doi: 10.3389/fpsyg.2020.01573

Grosjean, P., and Ibanez, F. (2018). Pastecs: Package for Analysis of Space-Time 
Ecological Series. R package version 1.3.21. Retrieved 11-21-2022 from https://CRAN.R-
project.org/package=pastecs

Gross, J., and Ligges, U. (2015). Nortest: Tests for Normality. R package version 1.0-4. 
Retrieved 11-21-2022 from https://CRAN.R-project.org/package=nortest

Gunzler, D., Chen, T., Wu, P., and Zhang, H. (2013). Introduction to mediation 
analysis with structural equation modeling. Shanghai Arch. Psychiatry 25, 390–394. doi: 
10.3969/j.issn.1002-0829.2013.06.009

Haji Esmaeili, S. A., Sobhani, A., Szmerekovsky, J., Dybing, A., and Pourhashem, G. 
(2020). First-generation vs. second-generation: a market incentives analysis for 
bioethanol supply chains with carbon policies. Appl. Energy 277:115606. doi: 10.1016/j.
apenergy.2020.115606

Heleno, M., Sigrin, B., Popovich, N., Heeter, J., Jain Figueroa, A., Reiner, M., et al. 
(2022). Optimizing equity in energy policy interventions: a quantitative decision-

support framework for energy justice. Appl. Energy 325:119771. doi: 10.1016/j.
apenergy.2022.119771

Henze, N., and Zirkler, B. (1990). A class of invariant consistent tests for multivariate 
normality. Commun. Stat. Theory Methods 19, 3595–3617. doi: 
10.1080/03610929008830400

Hornsey, M., Harris, E., Bain, P., and Fielding, K. (2016). Meta-analyses of the 
determinants and outcomes of belief in climate change. Nat. Clim. Chang. 6, 622–626. 
doi: 10.1038/nclimate2943

Hu, L.-T., and Bentler, P. (1999). Cutoff criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct. Equ. Model. Multidiscip. 
J. 6, 1–55. doi: 10.1080/10705519909540118

Hunecke, M., Blöbaum, A., Matthies, E., and Höger, R. (2001). Responsibility and 
environment. Environ. Behav. 33, 830–852. doi: 10.1177/00139160121973269

IBM Corporation (2020). IBM SPSS Statistics for Windows, Version 27.0, SPSS Inc.

Igartua, J. J., and Hayes, A. F. (2021). Mediation, moderation, and conditional process 
analysis: concepts, computations, and some common confusions. Span. J. Psychol. 
24:e49. doi: 10.1017/SJP.2021.46

Illes, R., Ellemers, N., and Harinck, F. (2014). Mediating value conflicts. Conf. Resol. 
Quar. 31, 331–354. doi: 10.1002/crq.21089

IPCC (2022). “Climate Change 2022: Mitigation of Climate Change” in Contribution 
of Working Group III to the Sixth Assessment Report of the Intergovernmental Panel on 
Climate Change (C. U. Press)

Jacobsson, S., and Lauber, V. (2006). The politics and policy of energy system 
transformation—explaining the German diffusion of renewable energy technology. 
Energy Policy 34, 256–276. doi: 10.1016/j.enpol.2004.08.029

Jaeger-Erben, M., Jensen, C., Hofmann, F., and Zwiers, J. (2021). There is no 
sustainable circular economy without a circular society. Resour. Conserv. Recycl. 
168:105476. doi: 10.1016/j.resconrec.2021.105476

Joireman, J., and Liu, R. L. (2014). Future-oriented women will pay to reduce global 
warming: mediation via political orientation, environmental values, and belief in global 
warming. J. Environ. Psychol. 40, 391–400. doi: 10.1016/j.jenvp.2014.09.005

Kopernikus-Projekt Ariadne. (2022). Konflikte und Akteure: Gesellschaftliche 
Herausforderungen bei der Umsetzung der Stromwende. Potsdam: 
Kopernikus-Projekt Ariadne.

Korkmaz, S., Goksuluk, D., and Zararsiz, G. (2014). MVN: an R package for assessing 
multivariate normality. R J. 6:151. doi: 10.32614/RJ-2014-031

Little, R. (1988). A test of missing completely at random for multivariate data with 
missing values. J. Am. Stat. Assoc. 83, 1198–1202. doi: 10.1080/01621459.1988.10478722

Loy, L., and Reese, G. (2019). Hype and hope? Mind-body practice predicts pro-
environmental engagement through global identity. J. Environ. Psychol. 66:101340. doi: 
10.1016/j.jenvp.2019.101340

Loy, L., Reese, G., and Spence, A. (2022). Facing a common human fate: relating global 
identity and climate change mitigation. Polit. Psychol. 43, 563–581. doi: 10.1111/
pops.12781

Mair, P. (2007). “Left-right orientations” in The Oxford handbook of political behaviour. 
eds. R. Dalton and H.-D. Klingemann (Oxford: University Press)

Malladi, K. T., and Sowlati, T. (2020). Impact of carbon pricing policies on the cost 
and emission of the biomass supply chain: optimization models and a case study. Appl. 
Energy 267:115069. doi: 10.1016/j.apenergy.2020.115069

Mardia, K. (1970). Measures of multivariate skewness and kurtosis with applications. 
Biometrika 57, 519–530. doi: 10.1093/biomet/57.3.519

Marshall, N., Thiault, L., Beeden, A., Beeden, B., Benham, C., Curnock, M. I., et al. 
(2019). Our environmental value orientations influence how we respond to climate 
change. Front. Psychol. 10:938. doi: 10.3389/fpsyg.2019.00938

Martin, C., and Czellar, S. (2017). Where do biospheric values come from? A 
connectedness to nature perspective. J. Environ. Psychol. 52, 56–68. doi: 10.1016/j.
jenvp.2017.04.009

Matthies, E., and Merten, M. (2022). High-income households—damned to consume 
or free to engage in high-impact energy-saving behaviours? J. Environ. Psychol. 
82:101829. doi: 10.1016/j.jenvp.2022.101829

McCright, A., Dunlap, R., and Marquart-Pyatt, S. (2016). Political ideology and views 
about climate change in the European Union. Environ. Polit. 25, 338–358. doi: 
10.1080/09644016.2015.1090371

McFarland, S., Hackett, J., Hamer, K., Katzarska-Miller, I., Malsch, A., Reese, G., et al. 
(2019). Global human identification and citizenship: a review of psychological studies. 
Polit. Psychol. 40, 141–171. doi: 10.1111/pops.12572

McFarland, S., Webb, M., and Brown, D. (2012). All humanity is my ingroup: a 
measure and studies of identification with all humanity. J. Pers. Soc. Psychol. 103, 
830–853. doi: 10.1037/a0028724

Molinario, E., Kruglanski, A., Bonaiuto, F., Bonnes, M., Cicero, L., Fornara, F., 
et al. (2020). Motivations to act for the protection of nature biodiversity and the 
environment: a matter of “significance”. Environ. Behav. 52, 1133–1163. doi: 
10.1177/0013916518824376

https://doi.org/10.3389/fpsyg.2023.1114677
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.jclepro.2017.09.053
https://doi.org/10.1002/ejsp.2106
https://doi.org/10.5771/0044-3360-2019-4-445
https://doi.org/10.1002/we.124
https://doi.org/10.1002/we.124
https://doi.org/10.3200/JOEE.40.1.19-28
https://doi.org/10.1080/09640568.2014.922936
https://doi.org/10.1016/j.gloenvcha.2019.102003
https://doi.org/10.1016/j.gloenvcha.2019.102003
https://doi.org/10.1016/j.biocon.2006.10.026
https://doi.org/10.1016/j.eiar.2019.106338
https://doi.org/10.1016/j.eiar.2019.106338
https://doi.org/10.1037/rev0000090
https://doi.org/10.1037/rev0000090
https://doi.org/10.1016/j.renene.2022.02.081
https://doi.org/10.1371/journal.pone.0252105
https://doi.org/10.3389/fpsyg.2020.01573
https://CRAN.R-project.org/package=pastecs
https://CRAN.R-project.org/package=pastecs
https://CRAN.R-project.org/package=nortest
https://doi.org/10.3969/j.issn.1002-0829.2013.06.009
https://doi.org/10.1016/j.apenergy.2020.115606
https://doi.org/10.1016/j.apenergy.2020.115606
https://doi.org/10.1016/j.apenergy.2022.119771
https://doi.org/10.1016/j.apenergy.2022.119771
https://doi.org/10.1080/03610929008830400
https://doi.org/10.1038/nclimate2943
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/00139160121973269
https://doi.org/10.1017/SJP.2021.46
https://doi.org/10.1002/crq.21089
https://doi.org/10.1016/j.enpol.2004.08.029
https://doi.org/10.1016/j.resconrec.2021.105476
https://doi.org/10.1016/j.jenvp.2014.09.005
https://doi.org/10.32614/RJ-2014-031
https://doi.org/10.1080/01621459.1988.10478722
https://doi.org/10.1016/j.jenvp.2019.101340
https://doi.org/10.1111/pops.12781
https://doi.org/10.1111/pops.12781
https://doi.org/10.1016/j.apenergy.2020.115069
https://doi.org/10.1093/biomet/57.3.519
https://doi.org/10.3389/fpsyg.2019.00938
https://doi.org/10.1016/j.jenvp.2017.04.009
https://doi.org/10.1016/j.jenvp.2017.04.009
https://doi.org/10.1016/j.jenvp.2022.101829
https://doi.org/10.1080/09644016.2015.1090371
https://doi.org/10.1111/pops.12572
https://doi.org/10.1037/a0028724
https://doi.org/10.1177/0013916518824376


Blöbaum et al. 10.3389/fpsyg.2023.1114677

Frontiers in Psychology 18 frontiersin.org

Moore, C. (2014). The mediation process: Practical strategies for resolving conflict. 4th. 
San Francisco, CA: Jossey-Bass.

NABU (Naturschutzbund Deutschland) (2022). Rechte Aktivitäten im Naturschutz. 
Berlin: NABU (Naturschutzbund Deutschland).

Nian, V., Mignacca, B., and Locatelli, G. (2022). Policies toward net-zero: 
benchmarking the economic competitiveness of nuclear against wind and solar energy. 
Appl. Energy 320:119275. doi: 10.1016/j.apenergy.2022.119275

Nordlund, A., and Garvill, J. (2003). Effects of values, problem awareness, and 
personal norm on willingness to reduce personal car use. J. Environ. Psychol. 23, 
339–347. doi: 10.1016/S0272-4944(03)00037-9

Ojea, E., and Loureiro, M. (2007). Altruistic, egoistic and biospheric values in 
willingness to pay (WTP) for wildlife. Ecol. Econ. 63, 807–814. doi: 10.1016/j.
ecolecon.2007.02.003

Pearson, K., and Filon, L. N. G. (1898). VII. Mathematical contributions to the theory 
of evolution.—IV. On the probable errors of frequency constants and on the influence 
of random selection on variation and correlation. Philosophical Transactions of the Royal 
Society of London. Series A, Containing Papers of a Mathematical or Physical Character 
191, 229–311. doi: 10.1098/rsta.1898.0007

Petrova, M. (2016). From NIMBY to acceptance: toward a novel framework — VESPA 
— for organizing and interpreting community concerns. Renew. Energy 86, 1280–1294. 
doi: 10.1016/j.renene.2015.09.047

Pohl, J., Rudolph, D., Lyhne, I., Clausen, N.-E., Aaen, S. B., Hübner, G., et al. (2021). 
Annoyance of residents induced by wind turbine obstruction lights: a cross-country 
comparison of impact factors. Energy Policy 156:112437. doi: 10.1016/j.
enpol.2021.112437

Pörtner, H. O., Scholes, R. J., Agard, J., Archer, E., Arneth, A., Bai, X., et al. (2021). 
Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and 
climate change. IPBES and IPCC. doi: 10.5281/zenodo.5101125

proHolz Bayern (2022). Ergebnis einer Umfrage von proHolz Bayern: Das Verhältnis 
der Deutschen zu Waldbewirtschaftung und Holznutzung ist ambivalent. Freising: 
proHolz Bayern.

Quentin, J. (2019). Hemmnisse beim Ausbau der Windenergie in Deutschland: 
Ergebnisse einer Branchenumfrage. Berlin: FA Wind, ohne Verlag.

Raghunathan, T. E., Rosenthal, R., and Rubin, D. B. (1996). Comparing correlated but 
nonoverlapping correlations. Psychological Methods 1:178.

R Core Team. (2020). R: A language and environment for statistical computing. R 
Foundation for Statistical Computing. http://www.R-project.org/

Reese, G., Proch, J., and Finn, C. (2015). Identification with all humanity: the role of 
self-definition and self-investment. Eur. J. Soc. Psychol. 45, 426–440. doi: 10.1002/
ejsp.2102

Reitz, S., Goshen, L., and Ohlhorst, D. (2022). Trade-offs in German wind energy 
expansion: building bridges between different interests, values and priorities. Energy 
Sustain. Soc. 1:39. doi: 10.1186/s13705-022-00365-1

Revelle, W. (2020). psych: Procedures for Personality and Psychological Research. 
Version 2.0.12. Retrieved 11-21-2022 from https://CRAN.R-project.org/package=psych

Rockeach, M. (1973). The nature of human values. Mumbai: Free Press.

Rogelj, J., Luderer, G., Pietzcker, R., Kriegler, E., Schaeffer, M., Krey, V., et al. (2015). 
Energy system transformations for limiting end-of-century warming to below 1.5 °C. 
Nat. Clim. Chang. 5, 519–527. doi: 10.1038/nclimate2572

Rosseel, Y. (2012). Lavaan: an R package for structural equation modeling. J. Stat. 
Softw. 48, 1–36. doi: 10.18637/jss.v048.i02

Royston, J. P. (1983). A simple method for evaluating the Shapiro-Francia W' test of 
non-normality. Statistician 32:297. doi: 10.2307/2987935

Rucker, D., Preacher, K., Tormala, Z., and Petty, R. (2011). Mediation analysis in social 
psychology: current practices and new recommendations. Soc. Personal. Psychol. 
Compass 5, 359–371. doi: 10.1111/j.1751-9004.2011.00355.x

Running, K. (2013). World citizenship and concern for global warming: building the case 
for a strong international civil society. J. Soc. Isss. 92, 377–399. doi: 10.1093/sf/sot077

Schafer, J. L. (1999). Norm. multiple imputation of incomplete multivariate data under 
a normal model, version 2. Softw. Wind. 95:98.

Schmid-Petri, H., and Bürger, M. (2022). The effect of misinformation and 
inoculation: Replication of an experiment on the effect of false experts in the context of 
climate change communication. Public understanding of science (Bristol, England) 31, 
152–167. doi: 10.1177/09636625211024550

Schultz, S. (2020). Artenschutz vs. Windkraft -Was heißt hier bitte Vogelschredder? 
Deutschlands führende Nachrichtenseite: Spiegel Wirtschaft.

Schwartz, S. H. (1977). “Normative influence on altruism” in Advances in experimental 
social psychology. ed. L. Berkowitz (New York: Academic Press), 221–279.

Schwartz, S. H. (1992). “Universals in the content and structure of values: theoretical 
advances and empirical tests in 20 countries” in Advances in experimental social 
psychology volume 25. ed. M. P. Zanna (Amsterdam: Elsevier)

Schwartz, S. H., and Howard, J. A. (1981). A normative decision-making model of 
altruism. in Altruism and Helping Behavior., eds. J. P. Rushton and R. M. Sorrentino 
(Hillsdale: Lawrence Erlbaum), 189–211.

Shapiro, S. S., and Wilk, M. (1965). An analysis of variance test for normality 
(complete samples). Biometrika 52:591. doi: 10.2307/2333709

Smith, E. K., and Hempel, L. (2022). Alignment of values and political orientations 
amplifies climate change attitudes and behaviors. Clim. Chang. 172:119. doi: 10.1007/
s10584-022-03348-5

Sovacool, B., Hess, D., Cantoni, R., Lee, D., Claire Brisbois, M., Jakob Walnum, H., 
et al. (2022). Conflicted transitions: exploring the actors, tactics, and outcomes of social 
opposition against energy infrastructure. Glob. Environ. Chang. 73:102473. doi: 
10.1016/j.gloenvcha.2022.102473

Statistisches Bundesamt (2023). BIK(10)-Gemeindegrößenklassen nach Fläche, 
Bevölkerung und Bevölkerungsdichte am 31, 2021. Available at: https://www.destatis.
de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ-
Nicht/40-bik-10.html. (Accessed June 13, 2023).

Steg, L., Bolderdijk, J. W., Keizer, K., and Perlaviciute, G. (2014). An integrated 
framework for encouraging pro-environmental behaviour: the role of values, 
situational factors and goals. J. Environ. Psychol. 38, 104–115. doi: 10.1016/j.
jenvp.2014.01.002

Steg, L., and de Groot, J. (2012). “Environmental Values” in The Oxford handbook of 
environmental and conservation psychology. ed. S. Clayton (Oxford: Oxford 
University Press)

Steiner, M., and Grieder, S. (2020). EFAtools: an R package with fast and flexible 
implementations of exploratory factor analysis tools. JOSS 5:2521. doi: 10.21105/
joss.02521

Stern, P. (2000). New environmental theories: toward a coherent theory of environmentally 
significant behavior. J. Soc. Isss. 56, 407–424. doi: 10.1111/0022-4537.00175

Stern, P., and Dietz, T. (1994). The value basis of environmental concern. J. Soc. Issues 
50, 65–84. doi: 10.1111/j.1540-4560.1994.tb02420.x

Stern, P., Dietz, T., and Guagnano, G. A. (1998). A brief inventory of values. Educ. 
Psychol. Meas. 58, 984–1001. doi: 10.1177/0013164498058006008

Stern, P., Kalof, L., Dietz, T., and Guagnano, G. A. (1995). Values, beliefs, and 
Proenvironmental action: attitude formation toward emergent attitude objects. J. Appl. 
Soc. Pyschol. 25, 1611–1636. doi: 10.1111/j.1559-1816.1995.tb02636.x

Stöckli, P. C., and Tanner, C. (2014). Fast track report: are integrative or 
distributive outcomes more satisfactory? The effects of interest- based versus value-
based issues on negotiator satisfaction. Eur. J. Soc. Psychol. 44, 202–208. doi: 
10.1002/ejsp.2003

Thøgersen, J. (2006). Norms for environmentally responsible behaviour: an extended 
taxonomy. J. Environ. Psychol. 26, 247–261. doi: 10.1016/j.jenvp.2006.09.004

Thøgersen, J., and Grunert-Beckmann, S. (1996). Values and attitude formation 
towards emerging attitude objects: from recycling to general waste minimizing behavior. 
Advances in consumer research. Assoc. Consum. Res. 24, 182–189.

Thrän, D., and Moesenfechtel, U., eds. (2022). The bioeconomy system. Berlin: Springer.

Tyler, T. R. (2000). Social justice: outcome and procedure. Int. J. Psychol. 35, 117–125. 
doi: 10.1080/002075900399411

van der Horst, D. (2007). NIMBY or not? Exploring the relevance of location and the 
politics of voiced opinions in renewable energy siting controversies. Energy Policy 35, 
2705–2714. doi: 10.1016/j.enpol.2006.12.012

van der Werff, E., and Steg, L. (2016). The psychology of participation and 
interest in smart energy systems: comparing the value-belief-norm theory and the 
value-identity-personal norm model. Energy Res. Soc. Sci. 22, 107–114. doi: 
10.1016/j.erss.2016.08.022

Wickham, H., François, R., Henry, L., and Müller, K. (2021). Dplyr: A Grammar 
of Data Manipulation. R package version 1.0.5. https://CRAN.R-project.org/
package=dplyr

Wolsink, M. (2007). Wind power implementation: the nature of public attitudes: 
equity and fairness instead of ‘backyard motives’. Renew. Sust. Energ. Rev. 11, 1188–1207. 
doi: 10.1016/j.rser.2005.10.005

Wüstenhagen, R., Wolsink, M., and Bürer, M. J. (2007). Social acceptance of renewable 
energy innovation: an introduction to the concept. Energy Policy 35, 2683–2691. doi: 
10.1016/j.enpol.2006.12.001

Wynveen, C. J., and Sutton, S. G. (2017). Engaging great barrier reef stakeholders: 
mediation analyses of barriers among the antecedents of pro-environmental 
behavior. Hum. Dimens. Wildl. 22, 126–141. doi: 10.1080/10871209.2016.1265185

Zawadzki, S., Vrieling, L., and van der Werff, E. (2022). What influences public 
acceptability of sustainable energy policies? The crucial role of funding and who benefits. 
Energy Res. Soc. Sci. 87:102468. doi: 10.1016/j.erss.2021.102468

Zhao, X., Lynch, J., and Chen, Q. (2010). Reconsidering Baron and Kenny: myths 
and truths about mediation analysis. J. Consum. Res. 37, 197–206. doi: 
10.1086/651257

https://doi.org/10.3389/fpsyg.2023.1114677
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.apenergy.2022.119275
https://doi.org/10.1016/S0272-4944(03)00037-9
https://doi.org/10.1016/j.ecolecon.2007.02.003
https://doi.org/10.1016/j.ecolecon.2007.02.003
https://doi.org/10.1098/rsta.1898.0007
https://doi.org/10.1016/j.renene.2015.09.047
https://doi.org/10.1016/j.enpol.2021.112437
https://doi.org/10.1016/j.enpol.2021.112437
https://doi.org/10.5281/zenodo.5101125
http://www.R-project.org/
https://doi.org/10.1002/ejsp.2102
https://doi.org/10.1002/ejsp.2102
https://doi.org/10.1186/s13705-022-00365-1
https://CRAN.R-project.org/package=psych
https://doi.org/10.1038/nclimate2572
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.2307/2987935
https://doi.org/10.1111/j.1751-9004.2011.00355.x
https://doi.org/10.1093/sf/sot077
https://doi.org/10.1177/09636625211024550
https://doi.org/10.2307/2333709
https://doi.org/10.1007/s10584-022-03348-5
https://doi.org/10.1007/s10584-022-03348-5
https://doi.org/10.1016/j.gloenvcha.2022.102473
https://www.destatis.de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ-Nicht/40-bik-10.html
https://www.destatis.de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ-Nicht/40-bik-10.html
https://www.destatis.de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ-Nicht/40-bik-10.html
https://doi.org/10.1016/j.jenvp.2014.01.002
https://doi.org/10.1016/j.jenvp.2014.01.002
https://doi.org/10.21105/joss.02521
https://doi.org/10.21105/joss.02521
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1111/j.1540-4560.1994.tb02420.x
https://doi.org/10.1177/0013164498058006008
https://doi.org/10.1111/j.1559-1816.1995.tb02636.x
https://doi.org/10.1002/ejsp.2003
https://doi.org/10.1016/j.jenvp.2006.09.004
https://doi.org/10.1080/002075900399411
https://doi.org/10.1016/j.enpol.2006.12.012
https://doi.org/10.1016/j.erss.2016.08.022
https://CRAN.R-project.org/package=dplyr
https://CRAN.R-project.org/package=dplyr
https://doi.org/10.1016/j.rser.2005.10.005
https://doi.org/10.1016/j.enpol.2006.12.001
https://doi.org/10.1080/10871209.2016.1265185
https://doi.org/10.1016/j.erss.2021.102468
https://doi.org/10.1086/651257

	Nature conservation versus climate protection: a basic conflict of goals regarding the acceptance of climate protection measures?
	1. Introduction
	1.1. Types of conflicts between nature conservation motives and climate protection motives
	1.2. Relevance of values, beliefs, and norms for nature conservation or climate protection
	1.3. The roles of political orientation and global human identity in the acceptance of climate protection measures
	1.4. Research questions and research aims

	2. Materials and methods
	2.1. Participants and procedure
	2.2. Measures
	2.2.1. Personal norm for climate protection
	2.2.2. Biospheric value orientation
	2.2.3. Nature conservation beliefs
	2.2.4. Global human identity
	2.2.5. Political orientation
	2.2.6. Acceptance of climate protection measures

	3. Results
	3.1. Descriptive and bivariate statistics
	3.2. Mediation analyses
	3.3. Acceptance of wind turbines
	3.4. Acceptance of photovoltaic systems in cities
	3.5. Acceptance of free-field photovoltaic systems
	3.6. Acceptance of building with wood instead of cement

	4. Discussion
	5. Limitations and further research
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

