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Abstract 

In the context of climate change mitigation and increasing decentralized generation of energy 

from renewable sources, public acceptance of renewable energy (RE) has become an 

important issue in energy research. Many studies have addressed public acceptance through a 

case-based empirical lens with rather specific conclusions for individual technologies in a 

given context. This paper draws more universal insights by conducting an online survey on 

public acceptance for a set of technologies in the three sub-regions of the Upper Rhine region 

(URR). Using a representative dataset of 495 German, 501 French, and 493 Swiss inhabitants 

of the URR, several hypotheses from the acceptance literature are tested across sub-regions 

and RE technologies and results are compared to related empirical studies from the literature. 

Moreover, we explore for the first time how public acceptance is linked with community 

energy and energy autonomy. The latter is especially important to understand how policy and 

project initiators can mobilise the population to contribute to the energy transition. Our main 
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findings are that public acceptance is, inter alia, highly dependent on the technology in 

question, the dimension of social acceptance (community versus socio-political dimension) 

and previous experiences with RE technologies.  

 

Keywords: Public acceptance; Renewable energy; International survey; Energy autonomy; 

Community energy. 
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1. INTRODUCTION 

In the context of the so-called energy transition, national energy systems are currently 

undergoing fundamental structural changes. In particular, this involves a rapid development 

of renewable energies (RE), from around 15% of electricity generation in 2005 to almost 30% 

in 2015 in Europe (European Commission, 2017). As well as economic, technical and 

environmental challenges, this development has a significant social dimension. Transforming 

existing large-scale, mainly centralized electricity systems into smaller, at least partly 

decentralized ones changes the geographic energy landscape (Fast, 2013; McKenna, 2018; 

Wolsink, 2018) and increases the number of contact points between society and plants for 

energy generation (Kortsch et al., 2015). On the one hand, the lack of public acceptance has 

been particularly manifested in protests to large-scale RE projects (Griesen, 2010). On the 

other hand, there are a growing number of examples of public support and engagement for 

REs, especially in the context of community energy. In these projects, local stakeholders are 

involved along the value chain and stand to reap the benefits (Walker, 2008; Walker et al., 

2010). Precisely this direct engagement can be a key influencing factor for the level of public 

acceptance (Aitken, 2010) and is arguably equally if not more important than the technologies 

themselves. Some of these community energy projects have the explicit objective of 

becoming energy autonomous, which they typically define as generating enough electricity to 

meet their demand on an annual basis (Müller et al., 2011; Rae and Bradley, 2012).  

So far, however, scholars have mostly focused on explaining the phenomena of non-

acceptance or rejection, without a deeper analysis of the different facets of positive 

acceptance and support (Batel et al., 2016; for a review, see Fast, 2013). This lacking 

attention with regard to support risks neglecting the active engagement of the public for the 

transition towards RE. Moreover, existing studies predominantly examine public acceptance 
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as a (static) position of a specific (or several) actor(s) towards a specific RE project within a 

specific country, hence, adopting a case-based point of view. Comparison between studies is 

often difficult because of non-representative, case-based data on the one hand, and differences 

in research designs (such as measurement instruments, sample characteristics, timeframes) on 

the other. Looking at the literature (cf. section 2), there is a distinct lack of research that takes 

a comparative approach by examining public acceptance of several RE technologies within 

different national contexts on the basis of representative data.  

This paper takes this gap in the literature as the starting point for a tri-national analysis of 

public acceptance of a set of RE technologies in the Upper Rhine region (URR). It employs 

representative data for the three sub-regions of the URR, which are the territory of Alsace 

(France), the northwest region of Switzerland, a large part of Baden (part of Baden-

Württemberg, Germany), and the south part of Rhineland-Palatinate (Germany). The 

objective is thereby to compare the acceptance of those technologies that, apart from 

hydropower, account for around 66% of renewable electricity in Europe (Agora 

Energiewende, 2016; REN 21, 2017): wind (37%), solar (11%) and bioenergy (18%). The 

comparison between technologies and sub-regions enables us to test hypotheses from 

acceptance research with regard to their universality for different acceptance objects in 

different acceptance contexts. Taking a comparative, cross-regional research approach, the 

following six hypotheses (H) are comparatively tested between sub-regions and RE 

technologies: 

- H1: REs generally enjoy high public acceptance for future energy generation. 

- H2: There is public disposition to act towards RE plants in the neighbourhood. 

- H3: General public acceptance (socio-political dimension) exceeds public acceptance of 

plants in the neighbourhood (community dimension). 
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- H4: Public acceptance of RE plants is influenced by the distance of the plant to the 

respondent’s home. 

- H5: Public acceptance of RE plants is higher among respondents with previous experience 

with RE projects. 

- H6: Public acceptance and community energy are related to energy autonomy. 

Moreover, this contribution complements existing literature by examining the link between 

public acceptance of REs, community energy and energy autonomy together and in different 

national contexts. 

The remainder of this paper is structured as follows: section 2 highlights relevant theoretical 

concepts for the study and defines our understanding of social acceptance of REs and the 

scope of the study. Section 3 describes the study design by introducing the study region and 

the methodological approach of data collection and analysis, including the survey design, the 

sampling procedure, the questionnaire as well as the data processing. Section 4 presents the 

results of the survey along the above six hypotheses, which are tested across national sub-

regions and RE technologies. Section 5 sums up the results and provides a comparison of our 

findings with the related literature. Finally, section 6 concludes with policy recommendations 

to increase public acceptance of REs. 
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2. STATUS QUO OF SOCIAL ACCEPTANCE RESEARCH FOR 

RENEWABLE ENERGIES 

2.1 Defining social acceptance of renewable energies and the study scope 

Due to the abstract nature of social acceptance, there are various theoretical concepts and 

definitions suggested by the literature. In this section we therefore present three relevant 

concepts from the social acceptance literature according to which we then precisely define the 

scope of our study. We suggest that other studies should equally report on (i) the acceptance 

dimension (ii) the acceptance subject, object and context as well as (iii) a definition of the 

term acceptance they use as basis for their studies. 

(i) Acceptance dimension: Wüstenhagen et al. (2007) introduced a concept distinguishing 

between three dimensions of social acceptance, which are socio-political, community, and 

market acceptance. Whereas socio-political acceptance deals with the acceptance of 

institutional settings of REs by key stakeholders as well as the acceptance of REs by the 

larger public; community acceptance refers to specific RE plants and the reactions of the local 

stakeholders which are directly affected, such as residents and local authorities. Market 

acceptance refers to the diffusion of RE technologies within the market and the extent to 

which its participants, such as consumers and companies, accept them (cf. also Sovacool and 

Ratan, 2012; Wolsink, 2017). In each of the three dimensions different stakeholders are 

present and influence social acceptance of REs through their interplay. Table 1 displays the 

three interdependent and non-hierarchical dimensions and provides examples of stakeholders 

participating in each of them (cf. Wüstenhagen et al., 2007; Wolsink, 2017).  

 

[Table 1 about here] 



Energy Policy: Public Acceptance of Renewable Energies and Energy Autonomy: A Comparative Study in the French, German and 

Swiss Upper Rhine Region 

7 

(ii) Acceptance subject, object and context: According to Lucke (1995), it is further 

necessary to carefully define what is accepted (or not), by whom, in which society, situation, 

and at which point in time, due to which reasons and motives. Lucke (1995) hereby highlights 

the relational and transitive nature of acceptance, claiming that acceptance is highly 

dependent on the subject, the object, and the context of acceptance. The acceptance subject, 

i.e. the person, institution or company supposed to accept, may assume different roles (cf. 

Table 1). With regard to public acceptance, a person can evaluate RE technologies from a 

general point of view, e.g. as a citizen, from a specific point of view, e.g. as a resident living 

next to a RE plant, or from the market perspective, e.g. as a consumer. The object of 

acceptance, i.e. the policy, technology, infrastructure to be accepted by the acceptance 

subject, can range from RE projects with their specific characteristics (e.g. a community 

owned wind park), framework conditions for REs (e.g. subsidies, tariffs), or RE related 

infrastructure (e.g. high voltage power lines). The acceptance context varies according to the 

acceptance situation. For example, the national context is supposed to be a relevant factor, 

even though few studies have addressed this issue in depth so far (Sovacool, 2014).  

(iii) Acceptance definition: An often cited concept by Schweizer-Ries (2008) defines the 

term “acceptance” in the context of REs by an attitudinal and an action-level. The definition 

hence differentiates between four levels of (non)-acceptance: passive acceptance, called 

“approval”, and active acceptance, called “support”, passive non-acceptance, called 

“rejection”, and active non-acceptance, called “resistance” (cf. also Rau et al., 2012). This 

definition is however limited to the psychological perspective of (static) actor positions and 

does not account for the multiple interactions between the actors. Also the four levels of 

acceptance (approval, support, rejection and resistance) are a simplification as public 

acceptance unfolds in a dynamic process with many different positions and actions, 

manifesting in many different forms, such as tolerance, apathy, indifference, uncertainty etc. 
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(cf. Wüstenhagen, 2007; Wolsink, 2018). Despite those limitations, the definition allows us to 

operationalise the abstract term “acceptance” and is therefore used in this paper to assess and 

compare acceptance levels between the three sub-regions of the URR. 

 Based on the above presented theoretical concepts, the scope of the present study can be 

defined as follows: The present study is based on a representative survey of the public 

(subjects) and examines public acceptance of a set of RE technologies (objects) in the three 

sub-regions of the URR (contexts). We hereby examine public acceptance with regard to the 

socio-political and the community dimension requesting general attitudes towards different 

RE technologies and specific attitudes towards (potential) RE plants in the neighbourhood. 

With regard to the study scope it is equally important to keep in mind that the population 

represents only one of many stakeholders and that our results are limited to the point of view 

of the public. We further omit the market dimension because this would require a distinct 

point of view: whereas the socio-political and community dimension mainly address public 

attitudes towards RE technologies and local RE plants; the market dimension addresses 

question of preferences for RE-related products (e.g. green energy tariffs, RE technologies on 

the household level).  

 

2.2 The need for more comprehensiveness and comparability  

Social acceptance of REs has been approached from various disciplinary angles and 

theoretical backgrounds. As the research field matures, an increasing number of publications 

offer overarching conceptual frameworks (Devine-Wright et al., 2017; Sovacool and Ratan, 

2012), consolidating different viewpoints (Batel et al., 2013), reviewing existing literature 

(Fast, 2013; Sovacool, 2014), proposing new comprehensive approaches (Dermont et al., 

2017), and questioning assumptions of the research field (Wolsink, 2017). Many scholars 
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critique the lacking comprehensiveness and comparability of the empirical evidence so far 

obtained on social acceptance phenomena (cf. e.g. Batel et al., 2013; Sovacool, 2014).  

With regard to comprehensiveness, most studies limit their scope to only one specific 

dimension of social acceptance (Sovacool, 2014), even though there is consensus that social 

acceptance is a multidimensional construct (Wüstenhagen et al., 2007). The often-voiced 

critique concerns the lack of studies which combine socio-political, community, and market 

acceptance or investigate the interrelations between them (Devine-Wright et al., 2017; 

Sovacool, 2014). Another issue raised with regard to comprehensiveness concerns the initial 

focus on local opposition rather than exploring the many facets of acceptance and support 

(Dermont et al., 2017; Devine-Wright and Batel, 2017). Scholars argue that non-opposition 

does not equal acceptance (Rau et al., 2012) and that a sustainable transition to REs cannot be 

imposed by top down decisions but requires positive appraisal as well as active action of the 

population (Batel et al., 2013). Indeed, community energy demonstrates much more than non-

opposition, rather an approval and active support of local (renewable) energy.  

Regarding comparability, there is a lack of consistency in measurement instruments for 

social acceptance and associated constructs (Batel et al., 2013; Rand and Hoen, 2017). In 

combination with an often qualitative, case-based view, comparability between studies is 

difficult to achieve. The lack of comparative, cross-cultural research is also addressed by 

Sovacool (2014) pointing out that testing hypotheses across different contexts results in 

stronger evidence and broader applicability of findings. Moreover, comparisons between 

countries allow for a broader perspective on governance (Devine-Wright et al., 2017) and the 

role of national energy policies for public acceptance (Sonnberger and Ruddat, 2017).  

The few existing studies in the field of social acceptance research, which employ 

comparative approaches can be classified into three main stands: (i) those that examine the 

effectiveness of policy incentives for the diffusion of RE technologies (cf. e.g. Avril et al. 
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2012; Deshmukh et al., 2012), (ii) those that analyse institutional settings for social 

acceptance mostly through indicators (cf. e.g. Toke et al., 2008; Sovacool and Ratan, 2012), 

and (iii) those that use empirical data to compare acceptance phenomena between cases, 

regions or countries. The latter group of empirical studies, which the present paper belongs to, 

is rather limited and addresses public acceptance, either at the community dimension through 

comparative, cross-country case studies (cf. e.g. Schumacher and Schultmann, 2017; Jobert et 

al., 2007; Warren et al., 2005) or at the national level through representative opinion polls (cf. 

e.g. Harold et al., 2018; Aas et al., 2014).  

Existing studies have confirmed differences in public acceptance in different countries and 

pointed to the need for more systematic cross-cultural comparison. Schumacher and 

Schultmann (2017) for example found significant differences in acceptance levels, levels of 

support and rejection, as well as differences with regard to influencing factors for the 

acceptance of biogas plants by local residents in three sub-regions of the URR. Similarly, Aas 

et al. (2014) reported on significantly lower acceptance and trust in the UK than in Norway 

and Sweden with regard to high-voltage power lines. Jobert et al. (2007) found that visibility 

of wind turbines was more important in the French sample communities than in the German. 

Despite the reported differences, similarities have been equally stated by the authors, such as 

a low involvement of residents in decision making procedures in the study by Aas et al. 

(2014).  

This paper takes the described shortcomings in the literature as a starting point. With 

regard to comprehensiveness, we explore public acceptance of a set of RE technologies 

comparing public attitudes at the socio-political and the community dimension. For a deeper 

understanding of different forms of positive acceptance and support for RE technologies we 

explore for the first time the relation between public acceptance, community energy and 

energy autonomy. With regard to comparability, our methodological approach explores public 
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acceptance with regard to different acceptance objects (a set of RE technologies) in different 

acceptance contexts (three regions of the URR) within one study design. This contributes to a 

better understanding of the complex relationship between subject, object and context of 

acceptance. Moreover, the present paper contributes to more universal insights into public 

acceptance phenomena by testing hypotheses from the acceptance literature across RE 

technologies and national regions. 

 

3. MATERIALS AND METHODS 

3.1 Study region: geography and policy frameworks for renewable energies 

The tri-national URR is composed of the territory of Alsace (France), the northwest region 

of Switzerland, a large part of Baden, and the south part of Rhineland-Palatinate (Germany) 

(cf. Figure 1). The region is populated by six million people and stretches across 

21.517 square kilometres (km²). Approximately 45% of the population lives in the German, 

24% in the Swiss and 31% in the French part (Deutsch-Französische-Schweizerische 

Oberrheinkonferenz, 2015).  

The URR is characterized by similar geographic and economic conditions and the rise of 

REs during the last years in all three countries. We chose the URR as study region as the 

initial conditions for the development of REs are rather comparable in all three sub-regions, 

whereas the policy framework for REs and the nationality of the inhabitants differ. 

 

[Figure 1 about here] 

 

The national energy sectors of the three countries differ substantially with regard to their 

electricity generation mix, the share and type of REs, and policies. Figure 2 shows the current 
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electricity generation mix in the three countries. Due to favourable geographic conditions for 

hydropower, Switzerland currently has the largest share of RE with 63% (thereof 60% from 

hydropower run-of-river and storage plants) (Bundesamt für Energie (BFE), 2016). Germany 

generates 29% of electricity with REs but still has substantial shares of coal, oil, and nuclear 

energy (Statistisches Bundesamt (Destatis), 2017). France produces the largest share from 

nuclear energy (76%) and has currently the smallest share of 16% of REs, thereof 10% from 

hydropower (RTE, 2016). 

 

[Figure 2 about here] 

 

Germany experienced by far the fastest growth of REs over the last decade: in the period 

from 2005 to 2015, Germany increased the share of renewables in total primary energy supply 

by 126%, compared to 37% in France and 32% in Switzerland (OECD, 2017). The fast 

development of REs in Germany is mostly due to the decision to completely phase out 

nuclear energy by 2022 and the associated goal to increase the share of REs to 55 – 60% by 

2035 and 80% by 2050 (BMWi and BMU, 2010). With regard to nuclear energy, Switzerland 

also decided a phase out but less radically – essentially no new nuclear plants will be built 

(Eidgenössisches Departement für Umwelt, Verkehr, und K.U., 2017), whereas in France the 

future of nuclear power continues to be discussed.  

These different energy systems can at least partly be explained by different energy-political 

framework conditions. Germany’s retail electricity market is liberalised and the whole sector 

is vertically unbundled. Whilst large fractions of non-renewable generation capacities are still 

owned and operated by the former ‘big four’ utilities (EnBW, Vattenfall, E.ON (now uniper) 

and RWE), the majority of renewable generation capacity is accounted for by other actors that 

these four utilities, including private individuals, municipal utilities, farmers and energy 
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cooperatives (McKenna, 2018). The development of renewable energies in Germany has been 

heavily supported by the Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz, 

EEG) in various versions since 1991 (previously the Electricity Feed-in Act, after 2000 EEG). 

The core of the Act is based on feed-in tariffs (FITs) for renewable electricity, combined with 

shared network connection and development costs between plant and network operators and 

priority dispatch for renewables. The FITs were initially fixed (EEG 2000, 2004 and 2009), 

before being supplemented by market and flexibility premiums (firstly with optional direct 

marketing in EEG 2012), which later became compulsory (full direct marketing, EEG, 2014) 

to encourage more demand-oriented generation. In the most recent versions of the EEG (2014 

and 2017), tendering procedures for renewable electricity generation have been introduced 

(RES-LEGAL, 2017a). The most recent tendering procedures include special dispensations 

for community energy: they do not require planning permission and in contrast to other 

(commercial) bidders receive the highest awarded price (rather than the bid). Household 

electricity prices in Germany are around 31 €ct/kWh (Eurostat, 2018).  

Switzerland has similar electricity market and energy-political framework to Germany, 

with liberalised retail markets and a vertically unbundled sector. It has fixed FITs, but no 

marketing/flexibility premiums, and direct marketing is being introduced in the context of the 

2017 Energy Strategy (RES-LEGAL, 2017c). As in Germany, the costs of the renewable 

energy development in Switzerland are redistributed to all electricity consumers, with some 

exceptions; household electricity prices are around 16 €ct/kWh (EICom, 2018). 

Despite also being a liberalised retail electricity market, the French system is dominated on 

the supply side by EDF, the state-owned incumbent utility, as well as nuclear power as 

mentioned above (IEA, 2016). In France, the level of the tariffs has not been as high as in 

Germany, priority grid access is not guaranteed, and the costs are shared by all taxpayers as 
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opposed to just electricity consumers (RES-LEGAL, 2017b), with household electricity prices 

at around 17 €ct/kWh (Eurostat, 2018) 

As we found some particularities with regard to the public perception of biogas, it is 

worthwhile to briefly mention the differences in national support schemes. Biogas plants have 

experienced a substantial growth in all three sub-regions over the last decade. With the 

renewable energy sources (RES) Act in 2000 (EEG, 2000), Germany strongly promoted the 

use of energy crops for biogas generation. This led to a strong growth of agricultural biogas 

plants in Germany using particularly corn as feedstock. In contrast, in Switzerland and France 

the use of energy crops has been rather marginal or non-existent (Schumacher and 

Schultmann, 2017). In consequence, the German sub-region of the URR counts 74 plants in 

Baden-Württemberg alone, whereas in the Swiss sub-region 14 plants, and in the French sub-

region five plants were operated in 2013 (Schumacher et al., 2017).  

 

3.2 Survey design 

The online survey was carried out in cooperation with a service provider for polls (Bilendi) 

from October 2015 to January 2016. The target population included all inhabitants of the 

URR of 16 years or older. The multi-cultural and multi-lingual conditions in the URR 

required the development of three linguistic versions of the questionnaire, one for each sub-

region. Using a parallel approach to translation, the German source questionnaire was 

translated independently by two translators to French. Both translations were then thoroughly 

discussed within the team of translators and the first author. The Swiss language version was 

also slightly adapted to account for linguistic differences. Finally, all three language versions 

were pretested in the target regions and necessary adjustments were made to increase validity.  

The questionnaire composes 77 questions covering socio-demographic information as well 

as motives and actions, personal attitudes and beliefs, perceptions and evaluations regarding 
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REs and energy autonomy (cf. Table 12 in the Appendix). The majority of questions deals 

with the respondents’ attitudes towards the most widely used RE technologies in the URR, 

differentiating between large-scale and small-scale photovoltaic (PV) installations, wind 

power, and biogas plants. We decided to focus on these technologies because the wider 

population has the most direct interaction with them in the URR. Every technology was 

described in a short paragraph at the beginning of each section and a picture of a typical plant 

was shown in order to ensure that all participants had a sufficient level of information to 

answer the questionnaire (cf. Figure 7 in the Appendix). A separate section was dedicated to 

the perceptions of community energy and energy autonomy1, including aspects with regard to 

current or intended (financial) involvement in RE projects. Several single items dealt with the 

respondents’ self-perceived knowledge about REs and the degree to which respondents have 

experiences with regard to REs in their neighbourhood.  

To increase the comparability with other studies, all items and constructs were based as far as 

available on existing publications on the acceptance of various RE technologies (cf. e.g. 

Wüste 2013; Schweizer-Ries, 2010, Rau and Zoellner 2008; Griesen, 2010; Bertsch et al., 

2016). Some scales needed slight adaptation to the study context; some were newly developed 

by the authors based on theoretical concepts from the literature. A list with all items is 

displayed in Table 12. Most questions were answered on a five-point Likert-scale to 

determine the degree to which the respondents agreed or disagreed with a proposed statement; 

a few questions also allowed for free-text answers. The option “don’t know” was introduced 

wherever appropriate in order to avoid respondents choosing the “comfortable centre” (“I am 

undecided” or “neutral”) of the unevenly-numbered Likert-scale. Because of the “don’t 

                                                           

 

1
 For energy autonomy the first question related to familiarity with the term. Subsequent questions related to the desirability 

and scales at which energy autonomy might be strived for. Before these subsequent questions, a short explanation of the term 
energy autonomy was given, in order to ensure that the participants were informed about the concept. 
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know” option, the sample size may differ for certain questions and analyses. At the end of the 

questionnaire, the respondents were asked to leave additional free text comments. 

 

3.3 Sample characteristics and representativeness 

The final sample contains 1,489 units of analysis and is representative relating to age and 

sex for all three sub-regions on the level of administrative districts (i.e. Landkreis in 

Germany, arrondissement in France, and Kanton in Switzerland). Of these, 33.2% live in 

Germany (n = 495), 33.6% in France (n = 501), and 33.1% in Switzerland (n = 493). Table 2 

compares the socio-demographic characteristics of the sample to population statistics of the 

three sub-regions.  

 

[Table 2 about here] 

 

Comparison with the statistical data reveals that the sample distribution represents the 

population quite precisely. However, some deviations with regard to employment and age 

classes are apparent. The strongest deviation was detected for the employment rate with an 

overrepresentation of the working population in France and Germany by 14.6 percentage 

points (pp) and 2.8 pp respectively and an underrepresentation in Switzerland by 5.1 pp. 

However, tests showed that there are no statistically significant differences between employed 

and unemployed respondents with regard to acceptance levels of different technologies. 

Another mentionable deviation was found in the age class ‘36-55 years’ in the German and 

French sub-sample, which is slightly underrepresented by 4.1 and 4.3 pp respectively. Also, a 

slight overrepresentation of the population class ‘16-35 years’ by 4.4 pp was found in the 

Swiss sub-sample. Moreover, homeowner rates diverge slightly from the population statistics 
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in all three sub-regions. This might also result from regional particularities of the URR, 

however, as the data for homeowner-rates refers to the national level. We consider the later 

deviations as rather negligible (below 3 pp) and conclude that the sample is a good 

representation of the population living in the three sub-regions of the URR. We however 

stress the fact that the obtained data does not claim representativeness for the three countries 

belonging to the URR. 

 

3.4 Data preparation and analysis 

The analysis of the survey data was carried out with the statistics Software SPSS 

(Version 21). To avoid measurement errors, the data was critically reviewed and units of 

analysis with a processing time less than four minutes (speeders) were removed (8% of the 

dataset). All reported findings of significant differences between group means were tested 

using either t-tests or F statistics. Unless otherwise stated, tests were conducted to a 

significance level of 0.5%.  

The questionnaire contained several latent constructs which were measured by scales of 

several items. Table 3 lists all constructs and a short description of their meaning; the 

respective items are reported in Table 12. All constructs were tested by an item analysis to 

assess internal consistencies (Table 4). In the overall sample, all values of Cronbach’s α 

exceeded the recommended threshold of 0.70 (Bühner, 2011). In the French sub-sample, 

however, there were some slight deviations with regard to the constructs ‘advocacy of 

renewable energies’ (α = 0.626) and ‘advocacy of energy autonomy’ (α = 0.664). The three 

constructs were still used, prioritizing conceptual comprehensiveness over internal 

consistency in the selection of scales. 

[Table 3 about here] 

[Table 4 about here] 
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4. RESULTS AND DISCUSSION 

4.1 H1: REs generally enjoy high public acceptance for future energy generation. 

In line with other studies (e.g. Gamma et al., 2017; Bertsch et al., 2016; Zoellner et al., 

2008), our results show that on the socio-political dimension REs are widely supported by the 

population in all three sub-regions for future energy provision (Figure 3). We found that solar 

energy enjoys highest approval with more than 85% of respondents being in favour. 

Bioenergy and geothermal energy rank lowest amongst the REs, with the exception of the 

French sub-sample, where hydropower ranks significantly lower. This comparatively negative 

evaluation of bioenergy fits the findings of Butler et al. (2013) and Devine-Wright (2003), 

who found that bioenergy was associated with fossil fuels and often not recognized as RE 

source. Non-REs lag far behind with less than 13% approval. In particular, coal suffers from a 

low popularity. This confirms the results of other studies, which show a decline in acceptance 

of this energy carrier in Germany and increasing proportions of the population in favour of a 

complete phase out (Schumann et al., 2016). 

 

[Figure 3 about here] 

 

4.2 H2: There is public disposition to act towards RE plants in the neighbourhood. 

We further analysed acceptance levels and disposition to act by using the definition of 

acceptance proposed by Schweizer-Ries et al. (2008) (cf. section 2.1). To measure the four 

levels of acceptance, we formulated them into three items. Firstly, the appraisal of a local 

plant was assessed by the item “How positive or negative do you rate small-scale PV/large-

scale PV/wind turbines/biogas plants in your neighbourhood?” on a five-point Likert scale 

with 1 = “very negative” and 5 = “very positive” as anchors (cf. Table 12). Secondly, we 
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applied a filter on the first question to assess the action-oriented level of acceptance: in case 

of a positive appraisal, the successive item asked for the respondent’s disposition to actively 

support a plant in the neighbourhood. In case of a negative appraisal, the respondent’s 

disposition to actively oppose a plant in the neighbourhood was subsequently assessed (cf. 

Table 12, item ‘active support’ and ‘active resistance’ ).2 Figure 4 shows the results by sub-

region and technology.  

 

[Figure 4 about here] 

 

 A visual inspection of Figure 4 revealed a similar rank order of acceptance levels for the 

different technologies in all three sub-regions. Small- and large-scale PV plants are widely 

accepted, with 78% and 60% of support respectively on average for the URR. The highest 

rejection and resistance was revealed for wind and biogas plants, with 22% and 20% 

opposition respectively on average for the URR.  

To test for differences between the sub-regions, we used a one-way ANOVA (Table 5) 

which demonstrated significant differences in mean acceptance values for all technologies, 

except for large PV plants. Post hoc tests further revealed significantly lower appraisal of 

small-scale PV and wind energy plants in the French compared to the German and Swiss sub-

region. Moreover, the mean acceptance values were lower in the French than in the other two 

sub-samples for most technologies. Especially for wind energy there was low acceptance and 

a high threat of active resistance against local projects in France. Based on the literature, we 

assume this to be due to the historic “anti-wind-energy movement” in France, which saw the 

development of wind energy as a major threat to the “patrimoine” (national heritage) of the 

                                                           

 

2 ‘(Active) support’ is a sub-quantity of ‘(passive) approval’, and ‘(active) resistance’ a sub-quantity of ‘(passive) rejection’. 
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French landscape (cf. Jobert et al., 2007). Generally, the data revealed that French respondents 

were more critical towards REs than German and Swiss respondents. 

A notable exception was the perception of biogas plants in Germany, which revealed the 

highest level of rejection compared to all other technologies and sub-regions. Whereas in the 

French and Swiss sub-sample biogas was similarly rated to wind energy, biogas ranked lowest 

of all technologies in the German sub-sample. From the analysis of the national policy on 

biogas (cf. section 3.1) and the literature (Schumacher and Schultmann, 2017), we assume 

that the special path Germany has taken with regard to subsidizing biogas plants running on 

energy crops has negatively influenced public acceptance in Germany.  

 

[Table 5 about here] 

 

4.3 H3: General public acceptance (socio-political dimension) exceeds public acceptance 

of plants in the neighbourhood (community dimension). 

We tested for differences in public acceptance with regard to REs in general (socio-

political dimension) and acceptance of plants in the neighbourhood (community dimension) 

across sub-regions and technologies. The questionnaire discriminated between general 

attitudes (cf. Table 12, item ‘general appraisal of REs’) and attitudes relating to locally 

installed RE plants in the vicinity (cf. Table 12, item ‘acceptance of local plants’). In analogy 

with other studies, vicinity was defined as a one kilometre (km) radius from the respondents’ 

homes (cf. Hübner and Hahn, 2013; Musall and Kuik, 2011).  

Table 6 shows the results for the t-test to compare public acceptance on the socio-political 

and the community dimension by sub-region and technology. As hypothesized, a significant 

difference was detected for all technologies and sub-regions. Cohens d further revealed that 

for large-scale technologies (large PV, wind, and biogas plants) the effect was medium to 
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large (Cohens d between 0.44 and 0.78) in all three sub-regions, whereas the effect was small 

to medium (Cohens d between 0.13 and 0.58) for REs in general and small scale PV plants in 

particular. Another notable result was that for small PV plants public acceptance on the 

community dimension was higher than on the socio-political dimension, whereas for all other 

technologies acceptance on the socio-political dimension was higher. A possible explanation 

for this result is that small PV plants are likely to be (fully) owned by the respondents, 

whereas the respondents could at most have a share in large PV, wind, and biogas plants, but 

are unlikely to own them outright. Hence this finding might be explained by the fact that 

people are more likely to accept a technology if they personally benefit from it (cf. section 

4.6). To further assess the role of (co-) ownership for public acceptance, we analysed if 

respondents that either own an RE plant, are otherwise financially involved or are part of an 

energy cooperative, reported higher public acceptance of local RE plants than respondents 

that are not. A significant difference was detected with regard to the community dimension for 

all technologies and hence confirmed the positive effect of (co-)ownership on public 

acceptance for local RE plants. 

 

[Table 6 about here] 

 

4.4 H4: Public acceptance of RE plants is influenced by the distance of the plant to the 

respondent’s home.  

To approach the problem, we firstly assessed if distance to RE plants was important for the 

different technologies at all. Table 7 displays the results to the question “To what extent is the 

distance between your house/apartment and a small-scale PV/large-scale PV/wind 

energy/biogas plant important to you?” by answer category, sub-region, and technology. The 
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data revealed strong differences between technologies: Proximity was especially important for 

wind and biogas plants with more than half of the respondents desiring a minimum distance to 

their homes, whereas the distance to small-scale PV was not relevant for the majority of 

respondents. Also, sight-contact was named more often as a relevant issue for large scale 

installations than for residential small-scale PV. We therefore conclude that the relevance of 

proximity depends on the technology in question as larger plant sizes are associated with 

higher local impacts. Looking at the literature, there is strong evidence that the distance to RE 

plants plays a role for public acceptance. Van der Horst (2007) states that proximity to a 

proposed RE project has a strong influence on local attitudes, even though the nature and 

extent of this influence varies according to the local context. Also some practitioners consider 

distance to settlements and the scenic value of a countryside in their studies on wind 

potentials (e.g. Jäger et al., 2016 for Baden-Württemberg, Germany; Höltinger et al., 2016 for 

Austria).  

 

[Table 7 about here] 

 

Those respondents who indicated that RE plants should keep a minimal distance from their 

homes (cf. Table 7) were subsequently asked to specify this distance in km. Figure 5 displays 

the cumulated relative frequencies of the desired distance by technology. The rank order of 

the technologies was the same in all three sub-regions, with the smallest desired distance for 

small-scale PV and the largest for biogas plants. These results are in line with those reported 

by Bertsch et al. (2016), who found the same rank order of technologies for a representative 

sample in Germany. However, in their study Bertsch et al. (2016) reported considerably 



Energy Policy: Public Acceptance of Renewable Energies and Energy Autonomy: A Comparative Study in the French, German and 

Swiss Upper Rhine Region 

23 

smaller desired mean minimal distances for solar PV modules, wind power stations, and 

biomass power plants.3  

A further strand of research is concerned with the visual effects of RE on the landscape, 

including aspects such as the ‘quality’ of the landscape and the visibility (or not) of 

technologies (e.g. Molnarova et al., 2012; Wolsink, 2018). The question of landscape quality 

has been explored with surveys of landscape photographs, whereby participants are required 

to rate these on a quantitative scale (e.g. Roser, 2011; Sereschine, 2017a; Sereschine, 2017b). 

Visibility is more closely related to the proximity of technologies and the extent to which they 

(are perceived to) infringe on the local landscape (e.g. Van der Horst, 2007; Bertsch et al., 

2017; Wolsink, 2018). Betakova et al. (2015) for example found differences in public 

acceptance of wind turbines with regard to the perceived quality of the landscape. More 

precisely, they identified an upper threshold, above which the negative visual impact of wind 

turbines disappears: 10 km for the most attractive and 5 km for the least attractive landscape. 

Comparing this to our findings, at 5 km distance 65% and at 9 km or more 81% of 

respondents would accept a wind energy plant in their vicinity. However, the concepts are 

distinct as Kontogianni (2014) suggests that “The ensuing tension between visual intrusion 

and proximity is resolved in the concept of visibility.” Despite these common themes, this 

research field is highly heterogeneous: on the one hand this encourages widening the scope of 

this research to consider additional perspectives, on the other hand it highlights the lack of a 

common theoretical framework in this area (Leibenath & Lintz 2018). 

[Figure 5 about here] 

                                                           

 

3 Because of different research designs of the studies (e.g., sampling, items and scales), a deeper 

interpretation of the differences between the reported numbers is not reasonable.  
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4.5 H5: Public acceptance of RE plants is higher among respondents with previous 

experience with RE projects. 

We further hypothesized that the acceptance of respondents already living with a plant in their 

vicinity might exceed the acceptance of those without. We therefore asked respondents to 

indicate whether they were aware of RE plants installed in their neighbourhood (Table 8) and 

conducted a t-test to compare public acceptance between respondents with and without RE 

plants in their direct vicinity (Table 9). Large differences between the sub-samples were 

found with regard to the number of respondents already living next to RE plants: in Germany 

62% indicated living with some type of RE plant in their vicinity, whereas in Switzerland 

46% and in France only 19% did so.  

 

[Table 8 about here] 

 

The t-Test to compare public acceptance between respondents with and without RE plants 

in their direct vicinity revealed statistically significant differences on the level of the URR for 

all technologies, except for biogas plants. On the level of the three sub-regions, however, 

significant differences could not be statistically proven for all cases, which could be due to 

small sample sizes in some of the sub-groups.  

 

[Table 9 about here] 

 

To further explore the role of experiences with RE plants, we analysed the relationship 

between experience and desired distance. We found that the average reported desired distance 

to a local RE plant was lower for respondents with a plant in a 1 km radius than for 
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respondents without. However, due to the small sizes of participants with plants in a 1 km 

radius, the effect was only statistically significant for small PV plants, being the largest sub-

sample. Furthermore, respondents with an equivalent plant in a 1 km radius were less likely to 

reject such a plant in their vicinity than respondents without. On the level of sub-regions, we 

made a similar observation: the average desired distance to an RE plant was significantly 

larger in the French (4.8 km) compared to the Swiss (3.9 km) and the German (3.6 km) sub-

region (cf. Figure 5). Hence, we see further empirical evidence to confirm our hypothesis that 

public acceptance is higher among respondents with previous experiences with the respective 

technology.  

One likely explanation from the literature is the “reversed distance-decay relationship” 

(Sonnberger and Ruddat, 2017), which states that people without previous experience with 

RE plants in their vicinity tend to overestimate local impacts and therefore desire a larger 

distance to their homes. These findings are also in line with those of Warren et al. (2005) and 

van der Horst (2007), who both observed that opposition to wind farms was lower, the closer 

respondents lived to a wind turbine. A similar effect but in the other direction was observed by 

Fast (2013), who noted the high level of protest in the UK compared to the relatively low 

level of installed wind capacity, also known as the “mythology of the countryside” (Toke et 

al., 2008). These studies (including our study), however, cannot explain the causal 

relationship: it is both possible that either experience positively influenced public acceptance 

or that RE projects were sited in areas where public acceptance was already high. To 

understand how experience influences public acceptance over time, longitudinal data is 

necessary. So far only very few studies have done so. Wolsink (2007) analysed data of 16 

sample points along different phases of project planning and found that attitudes are not static 

but developing over time. He describes a U-shaped development with high public acceptance 

when people are not confronted with wind power projects in their neighbourhood, a decline of 
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public acceptance during the proposal phase, and an increase of public acceptance after 

project implementation (provided that environmental impacts are handled adequately). 

Another longitudinal study was conducted by Kortsch et al. (2015) with three points of 

measurement in time comparing between four sites in Germany. Based on a sample of 423 

respondents they observed that public acceptance remained constantly high over time but the 

strength of the factors influencing public acceptance changed, with the exception of a 

constantly strong influence of the perceived benefits on public acceptance. 

 

4.6 H6: Public acceptance and community energy are related to energy autonomy. 

Another specific area of interest in the current study is in the connection, if any, between 

public acceptance and active support of REs, community energy, and energy autonomy 

respectively. The term energy autonomy (Deuschle et al., 2016; Rae and Bradley, 2012; 

McKenna et al., 2014; 2015; 2016) is employed here to also include energy autarky (Müller et 

al., 2011), self-sufficiency (Deuschle et al., 2016; Balcombe et al., 2015) and integrated 

community energy systems (Koirala et al., 2016). Community energy is defined here as local 

participation in RE initiatives and is measured using the construct ‘engagement for renewable 

energies’ (cf. Table 12). This section therefore explores the findings in relation to these three 

aspects, with a particular focus on the links between them. 

In the German and Swiss sub-sample, around 10% of respondents reported to be already 

engaged in community energy of some kind (cf. Table 12, item ‘community energy’), 

compared to just 4% in the French sub-sample, whereby the differences between the countries 

are highly significant. These findings are in stark contrast to the willingness to get involved 

(cf. Table 12, item ‘general active support of REs’) in REs, which 43% of respondents 

expressed. However, only 22% thereof are actually currently involved in RE projects (cf. 

Table 12, item ‘community energy’) with significantly lower involvement in the French sub-
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sample than in the other two samples. Hence the expressed willingness strongly exceeds the 

actual involvement in RE projects. At least for Switzerland, these results seem to confirm 

insights from other studies. For example, whilst over 60% of the population (in a survey of 

around 1,000 people) would have an interest in participating in such projects, only 2% have 

already done so (Gamma et al., 2017). In France, the Renewable Energy Cooperative 

(REScoop, 2017) project refers to about 60 community energy initiatives. In Germany, around 

46% of RE capacity can be classified as community energy and is owned by private 

individuals and farmers (Klaus Novy Institut e.V. & trend:research, 2011) and 718 energy 

cooperatives have been founded since 2006 (DGRV, 2014).  

 Regarding energy autonomy, 42% of the respondents stated that they are familiar with the 

term itself (cf. Table 12, item ‘familiarity with energy autonomy’), whereby this fraction 

differed strongly between regional samples and levels of education. Surprisingly, in the 

French sub-sample with 63% a lot more respondents were familiar with the term than in the 

German and Swiss sub-sample with 35% and 28% respectively. We however assume that the 

extremely high familiarity of French respondents might be due to a wrong understanding of 

the term ‘energy autonomy’. Due to the structure of the energy sector in France (cf. section 

3.1), energy autonomy might be associated with the exclusive use of domestic energy sources 

for the country as a whole, including non-renewable sources, such as nuclear energy. In 

addition, we found significant differences with regard to the respondent’s sex and year of 

education: 51% of male respondents claimed to be familiar with the term compared to just 

34% of females, and respondents with more years of education were more likely to be 

familiar with the term than people with fewer years. Ultimately, familiarity seems to play an 

important role in the general evaluation of energy autonomy. People who already were 

familiar with the term evaluated approaches to more energy autonomy significantly more 

positively. Furthermore, people who were already involved with RE for environmental 
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reasons, showed an interest in getting financially involved or were willing to actively support 

RE, were significantly more often familiar with the concept and rated concepts for more 

energy autonomy significantly more positively. Hence, we found empirical evidence that 

engagement for REs and advocacy of autonomy are related concepts.  

Generally, there was a strong spontaneous approval of approaches to local energy 

autonomy in all three sub-regions, with a significantly higher approval in the German than in 

the Swiss and French sub-samples. Respondents with an RE plant in their neighbourhood 

approved concepts for more local energy autonomy significantly more positively than those 

without. Even though familiarity with energy autonomy seems to play an important role, 

many respondents indicated a spontaneous positive appraisal without a deeper knowledge of 

the concept. Overall, it is difficult to compare these results with the literature, as to the 

authors’ knowledge very few if any studies have analysed these relationships. 

A further question asked which scales were considered sensible to achieve energy 

autonomy (Figure 6). With the exception of Switzerland, where at least every third respondent 

stated their preference for energy autonomy at the Canton or national level, the preferred 

scales were at or below the regional level. Especially the level of village/municipality/city 

was selected as being most favourable, in most cases over twice as favourable as the other 

levels. This roughly corresponds to findings in the literature where projects aim at a local 

energy autonomy at the municipality level (cf. McKenna et al., 2014; 2015; McKenna, 2018).  

 

[Figure 6 about here] 

 

Having examined community energy and energy autonomy individually, attention is now 

turned to the relationships between those concepts. Table 10 shows the correlations between 
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the three constructs ‘advocacy of renewable energies’, ‘engagement for renewable energies’ 

and ‘advocacy of energy autonomy’. The results show that:  

- For ‘advocacy of energy autonomy’ and ‘advocacy of renewable energies’, there is a 

significant moderate positive correlation on the level of all three sub-regions and the URR 

as a whole.  

- For ‘advocacy of energy autonomy’ and ‘engagement for renewable energies’, there is a 

significant but very weak correlation, on the level of the German sub-region and the URR 

as a whole.  

- For ‘advocacy of renewable energies’ and ‘engagement for renewable energies’, there is a 

significant but very weak correlation for the French and German sub-region and the URR 

as a whole. 

The first finding is hardly surprising, given that higher levels of energy autonomy are 

typically achieved with more local RE technologies. It seems reasonable to suppose that if 

people accept one of these, they generally accept both. The second finding is more interesting, 

however, as it points to a very weak relationship between ‘approval of energy autonomy’ and 

active ‘engagement for renewable energies’. It also points to acceptance of REs as a 

prerequisite for energy autonomy, but not necessarily an active engagement – even though it 

is difficult to derive causality from any correlation. The third finding seems to suggest that, 

with the exception of Switzerland, advocacy and engagement of RE go hand in hand. In other 

words, the ‘approval’ and ‘support’ groups in Figure 4 are not nearly as distinct as the 

‘rejection’ and ‘resistance’ ones. This would seem to confirm the results of Musall and Kuik 

(2011), who found that, compared to a case without community ownership (or co-ownership) 

the level of local acceptance in the local community is higher with it. There are also local 

benefits that can motivate German municipalities towards energy autonomy through 

community energy projects, such as tax revenues, environmental awareness and independence 
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from private utilities (Engelken et al., 2016). Overall, then, the findings would seem to 

confirm what Fast (2013) highlights as the role of public acceptance in “the guiding narrative 

of energy independent regions in Austria and Switzerland”, whereby these initiatives act to 

“bind residents more tightly to existing municipal or territories, in effect hardening these 

boundaries”.  

 

[Table 10 about here] 
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5. SUMMARY OF RESULTS AND COMPARISON TO RELATED 

WORK 

In this section we compare our results for H1 to H5 with those of related studies from the 

literature. With regard to H6, the authors are not aware of any related literature that 

empirically examines the relationship between public acceptance and community energy to 

energy autonomy. Hence the exploration of this topic represents one of the novelties of this 

work and is therefore not discussed in this sub-section.  

The comparison of our findings with the literature aims at validating our results and further 

deepening our understanding of public acceptance phenomena in different countries and for 

different technologies. To this end, we selected empirical, peer-reviewed studies on public 

acceptance of RE technologies and associated infrastructure, which address at least one of our 

hypotheses. The list of studies represents an illustrative selection (substantial reviews have 

been provided for example by Upham et al. (2015); Fast (2013), Gaede and Rowlands 

(2018)).  

H1 was confirmed by the large majority of examined studies. Most of them drew this 

conclusion through their own empirical results; some of them, however, confirmed H1 

without testing it empirically. Moreover, we found a particularity with regard to bioenergy. 

Upreti (2004) and Upreti and van der Horst (2004) find that there is substantial public 

opposition with regard to biomass. Upham & Shackley (2007) confirm a generally high public 

acceptance for REs but mentions prevailing doubts of the public regarding bioenergy because 

of environmental concerns. This also fits our own empirical data and we hence conclude that 

H1 holds true for different contexts with the exception of bioenergy, being the least publicly 

accepted RE technology. 

With regard to H2, the findings of the literature are less conclusive. Kortsch et al. (2015) 

and Kontogianni et al. (2014) did not find active opposition in their study regions for wind 
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and bioenergy, whereas Upreti (2004) as well as Schumacher and Schultmann (2017) reported 

active resistance by local residents towards nearby biogas plants in the United Kingdom and 

the three sub-regions of the URR. Hence, the existence of local opposition cannot be simply 

assumed but requires deeper analysis. We conclude that local opposition is not an inevitable 

fact because of the inevitable impacts of RE technologies, but depends on context related 

factors, such as perceived costs and benefits from a local plant as well as perceived fairness 

(for a comprehensive review of factors influencing acceptance of REs see Perlaviciute and 

Steg (2014)). With regard to active support, Schumacher and Schultmann (2017) assessed and 

subsequently confirmed active disposition to support nearby biogas plants in the URR by 

local residents. Musall and Kuik (2011) found that active support in form of co-ownership led 

to higher public acceptance towards wind energy in general as well as nearby installed wind 

turbines. Many studies, however, provide little information on supportive action by the public, 

which again underlines the critique of Batel et al. (2016) that former research has mostly 

focused on public opposition and neglected the multiple facets of support. 

H3 was unanimously confirmed by all selected studies including our own results. Even 

though some authors acknowledge that they found empirical evidence for NIMBY attitudes 

(Warren et al., 2005; Kontogianni et al., 2014; Upreti and van der Horst, 2004), it seems a 

common understanding that NIMBYism is not appropriate to explain differences between 

acceptance on the general the community level (cf. also section 2.1). Sütterin and Siegrist 

(2017) argue that the evaluation-gap might be due to an overly positive estimation of REs 

when judging them from an abstract point of view. Several other authors share the opinion 

that local acceptance is usually lower as a result of inadequate implementation processes on 

the community level. Identified shortcomings might be lacking involvement of residents in 

planning and decision making (Zoellner et al., 2008), lacking common understanding of the 
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project and missing coordinated action (Upreti, 2004), as well as a lack of perceived fairness 

(Sonnberger and Raddat, 2017).  

H4 was confirmed by the literature, except by Petrova (2016) who compared public 

acceptance of three communities in the US and found that those situated closest to wind 

turbines expressed the highest level of support. Petrova (2016, p. 1290) concludes that 

proximity cannot be “the only explanatory factor” and suggests that public acceptance 

depends on four larger categories of influencing factors, namely visual/landscape, 

socioeconomic, environmental and procedural aspects. Hence, H4 does not hold true for all 

contexts, even though the majority of studies, including the present study, found some 

significant effect of distance for the public acceptance of RE plants. 

H5 was confirmed by the majority of reviewed studies but not all. Warren et al. (2005) 

reported that the expected impacts of the local windfarm (in particular visual impact and 

noise) did not unfold as expected and hence public acceptance increased after the local wind 

farm was built. Kontogianni et al. (2014, p. 176) in contrast state that “experiencing wind 

farms seems to affect positively public perceptions only marginally” and further state that a 

significant part of respondents showed lower acceptance after having experienced wind farms 

themselves. Hence, even though we saw strong empirical evidence in our data, we cannot 

generally accept H5. We further conclude from the literature that not only experiences but 

also the experienced impacts might play a role. Hence, if the experienced impacts exceed the 

expected impacts, public acceptance might reduce with previous experiences. 

To summarise the above, Table 11 provides an overview of the findings from the literature 

and our own study results.  

[Table 11 about here] 
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6. CONCLUSIONS AND POLICY RECOMMENDATIONS  

The data revealed high levels of general public acceptance of REs in all three sub-regions, 

with lower overall levels in the French sub-regions. This is probably related to the less 

favourable framework conditions (RE-policies and electricity prices) in this country (cf. 

section 3.1), as well as the lower level of experience with community energy and energy 

autonomy (cf. section 4.6). The low public acceptance of biogas plants in the German sub-

region further demonstrates that public acceptance is not only dependent on the technology in 

question but in particular on the configuration of such a plant on the community level. Policy 

makers should hence be aware of potential consequences for public acceptance when setting 

framework conditions to foster specific technologies or plant designs.  

Furthermore, the assumed gap between public acceptance in the community and socio-

political dimensions was confirmed for all technologies and sub-regions. Hence, policy 

makers should be aware of the difference between general attitudes on REs on the socio-

political and attitudes towards specific plants on the community dimension. Hence, opinion 

polls on the national level cannot not be used as a decision basis for local RE projects as the 

object of acceptance is simply different. Whereas opinion polls assess public acceptance of 

RE technologies as such, the acceptance of specific RE projects needs to be assessed on a 

case by case basis including the project’s inherent characteristics (such as ownership 

structure, participation possibilities, siting etc.).  

Moreover, we found empirical evidence that (co-) ownership of local plants has a positive 

effect on public acceptance. It is therefore recommendable to involve the population as 

owners and operator of RE plants, also beyond small PV-plants. Our findings and experience 

in Germany have demonstrated the link between community energy and public acceptance. 

Policy measures aimed at promoting RE therefore need to consider this fact, for example in 



Energy Policy: Public Acceptance of Renewable Energies and Energy Autonomy: A Comparative Study in the French, German and 

Swiss Upper Rhine Region 

35 

providing special conditions for community energy in the context of tendering processes (cf. 

section 3.1). 

With regard to proximity, we conclude that proximity is not an exclusion criterion but must 

be seen in the local context, which is characterized by a set of additional factors influencing 

public acceptance. Based on our findings, we still recommend that policy relating to site 

selection should take into account the specific characteristics of the technologies and large 

scale RE plants should respect minimal distances to residential areas.  

We also found that respondents with experiences with RE plants in their direct vicinity 

showed higher public acceptance on average. Moreover, the average desired distance to an RE 

plant was significantly smaller for respondents already living with a plant in their vicinity. We 

hence conclude that former experiences are favourable for public acceptance as these 

experiences provide a more realistic picture of the actual impacts of local RE plants, which 

otherwise tend to be overestimated. Therefore, accurate information on the actual costs and 

benefits of REs for the community and the individual are important to achieve public 

acceptance of REs. Also, a transfer of experience between countries, such as the Germany 

Bioenergy Villages or the Swiss Energy Regions would seem to be a promising policy to 

enable people to get a more accurate picture of the impacts of different RE technologies.  

Finally, the data revealed significantly more engagement in community energy (10%) in 

Germany and Switzerland than in France (4%). As this is probably related to the more 

favourable institutional setting in the two former countries, removing barriers in France such 

as achieving priority grid access for RE plants might be one way to indirectly improve public 

acceptance. Despite an overall engagement of about 9%, however, 43% of the sample 

expressed a willingness to get involved. Hence, there is a gap between the desire to be 

involved and the actual degree of participation. This offers opportunities for political actors 

and private project owners to increase public acceptance by offering respective participation 
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possibilities to the population. To close this gap, there might also be a need to inform 

individuals about the possibilities to get financially involved in RE, e.g. through information 

campaigns and advertisements on the possibilities of community energy.  
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Public Acceptance of Renewable Energies and Energy Autonomy in Different Energy Policy Contexts:  

A Comparative Study in the French, German and Swiss Upper Rhine Region 

 

Highlights 

• Analyse public acceptance of renewable energies across different contexts and 

technologies. 

• Representative sample of 1,489 inhabitants of the tri-national Upper Rhine region. 

• Role of proximity depends on the technology and previous experiences of the respondent.  

• Public acceptance, community energy and energy autonomy are interconnected.  

• Intraregional differences linked to institutional and policy frameworks. 

 



Figures 

 

Figure 1 Map of the Upper Rhine region (GeoRhena, 2017) 



 

Figure 2 Electricity generation in France (RTE, 2016), Germany (Destatis, 2017) and 

Switzerland (BFE, 2016) in 2015 

 

 

Figure 3 Frequency distribution of the answers to the question “In your opinion, which 

energy technologies should be preferably used in the future?”  

Note: Sample sizes: nGermany = 495, nSwitzerland = 493, nFrance = 501 
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Figure 4  Levels of acceptance and disposition to act towards a plant in the neighborhood by 

sub-region and technology 

Notes:  

Categories ‘approval’ and ‘rejection’ include the categories ‘support’ and ‘resistance’ respectively. 

Respondents are excluded who evaluated a plant in the neighborhood as “neutral”. 
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Figure 5 Cumulated relative frequencies of the desired minimum distance of REs plants in 

kilometre (km) 

Notes:  

Sample sizes: nPV small = 1,291, nPV large = 1,090, nWind = 1,072, nBiogas = 992 

Includes responses “The distance of the plant to my home is not relevant for me.” as 0 km 

Expressed as percentage of all responses (cf. Table 10) 

 

 

 

 



 

Figure 6 Frequency distribution of the answers to the question “On what level do you find 

energy autonomy most appropriate?” 

Note: Sample sizes: nGermany = 495, nSwitzerland = 493, nFrance = 501) 

 



 

 

 

 

 

Figure 7 Screenshots of the questionnaire 
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Tables 

 
Stakeholder 

Acceptance dimension 

Socio-political Community Market 

Public Citizen, general 

public 

Resident Consumer, prosumer, 

investor 

Government 

 

Regulator, policy 

actor, legislative 

authority 

Local authority Regulator, policy actor, 

taxing and subsidizing 

authorities 

Companies Industry association, 

lobbying group, focal 

company 

Focal company, 

investor, operator, 

supplier 

Producer, distributor, 

investor, network 

operator, intra-firm 

adopter 

Other NGOs, media Local interest groups, 

local clubs, local 

media 

Consumer interest 

groups 

Table 1 Examples of stakeholder roles by social acceptance dimension (own depiction based 

on Fast (2013) and Upham et al. (2015)) 

  
France Germany Switzerland 

sample pop.  sample pop.  sample pop.  

Male (%) 47.7 48.9 a 46.7 49.0 a 47.9 49.4 a 

Age 

16-35 years (%) 33.3 30.6 c 32.3 29.9 b 33.9 29.5 d 

36-55 years (%) 30.5 34.8 c 30.9 35.0 b 33.5 35.3 d 

>56 years (%) 36.1 34.6 c 36.8 35.1 b 32.7 35.1 d 

Home owner (%) 61.5 65.1 e 49.9 52.5 e 41.4 44.0 e 

Employment rate (%) 64.7 50.1 f 64.4 61.6 f 63.3 68.0 f 

Table 2 Socio-demographic characteristics of the survey samples compared to population 

statistics 

Notes: 
a Based on Deutsch-Französische-Schweizerische Oberrheinkonferenz (2015), includes male population aged 15 

or younger, data on URR level 
b Own calculation based on Statistisches Landesamt Baden-Württemberg (2011), data on regional level without 

Südpfalz 
c Own calculation based on INSEE (2015), data on regional level, deviating classes: 15-34, 35-54, >55 years 
d Own calculation based on Bundesamt für Statistik (2014) data on canton level 
e Based on Eurostat (2014), data on country level 
f Based on Deutsch-Französische-Schweizerische Oberrheinkonferenz (2015), includes working population from 

the age of 15, data on URR level 
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Construct Concept 

Advocacy of renewable energies 
Support of renewable energy technologies in general 

and in the neighbourhood 

Engagement for renewable energies 
Engagement with regard to convincing others, 

financial participation, and active support 

Advocacy of energy autonomy 
Support of approaches which lead to higher energy 

autonomy in general and at the local level 

Table 3 Constructs of the questionnaire 

 

 

Construct 

Cronbach’s α Number 

France  Germany 
Switzer- 

URR 
of items 

land   

Advocacy of renewable energies 0.626 0.758 0.722 0.71 2 

Engagement for renewable energies 0.767 0.723 0.707 0.73 3 

Advocacy of energy autonomy 0.664 0.847 0.81 0.78 3 

Table 4 Internal consistency of constructs for the overall sample (URR) and by sub-region 

 



Public Acceptance of Renewable Energies and Energy Autonomy in Different Energy Policy Contexts:  

A Comparative Study in the French, German and Swiss Upper Rhine Region 

3 

 

 

Table 5 One-way ANOVA and post hoc analysis of differences in public acceptance of a RE plant in the neighbourhood between sub-regions by 

technology (significant results in bold) 

Notes: 
a degrees of freedom between groups 
b degrees of freedom within groups 

  
France  

(n=501) 

 

Germany  

(n=495) 

 Switzerland 

(n=493) 

 

One-way 

ANOVA 

Germany versus 

France 

Germany versus 

Switzerland 

France versus 

Switzerland 

  n M SD  n M SD n M SD  df1a df2b p df1a df2b p df1a df2b p df1a df2b p 

PV 

small 

Approval/Resistance 473 3.98 .835  487 4.40 .784  467 4.30 .816  2 1424 .000 1 958 .000 1 952 .057 1 938 .000 

of which support 363 1.24 .427  422 1.37 .483  383 1.23 .420  2 1165 .000 1 783 .000 1 803 .000 1 744 .687 

of which 

rejection 
21 1.71 .463  10 1.80 .422  8 1.75 .463  2 36 .885 1 29 .624 1 16 .814 1 27 .854 

PV 

large 

Approval/Resistance 469 3.72 .929  480 3.84 .946  469 3.72 .971  2 1415 .086 1 947 .060 1 947 .052 1 936 .918 

of which support 305 1.33 .470  315 1.38 .486  274 1.26 .437  2 891 .005 1 618 .168 1 587 .001 1 577 .056 

of which 

rejection 
48 1.44 .501  38 1.79 .413  46 1.67 .474  2 129 .002 1 84 .001 1 82 .242 1 92 .021 

Wind 

Approval/Resistance 463 3.2 1.16  476 3.46 1.17  476 3.45 1.12  2 1412 .001 1 937 .001 1 950 .910 1 937 .001 

of which support 209 1.28 .449  245 1.40 .492  227 1.26 .437  2 678 .001 1 452 .005 1 470 .001 1 435 .604 

of which 

rejection 
129 1.48 .502  106 1.67 .473  85 1.6 .493  2 317 .012 1 233 .003 1 189 .321 1 212 .088 

Biogas 

Approval/Resistance 420 3.29 1.02  459 3.17 1.14  463 3.39 1.04  2 1339 .008 1 877 .100 1 920 .002 1 881 .156 

of which support 182 1.25 .433  175 1.43 .496  202 1.32 .468  2 556 .001 1 355 .000 1 375 .032 1 382 .107 

of which 

rejection 
85 1.54 .501  126 1.71 .457  84 1.69 .465  2 292 .033 1 209 .014 1 208 .807 1 167 .046 
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Object of  

acceptance 

Sub- 

region 
  Socio-political Local   p-value 

Cohens 

d 

    n   M SD   M SD      

REs 

France 468 
 

4.40 .772 
 

3.90 .934 
 

.000 0.58 

Germany 485 
 

4.63 .765 
 

4.43 .842 
 

.000 0.25 

Switzerland 478   4.55 .780   4.42 .812   .000 0.16 

PV small 

France 473 
 

3.72 .949 
 

4.19 .854 
 

.000 0.52 

Germany 483 
 

4.53 .735 
 

4.63 .750 
 

.000 0.14 

Switzerland 471   4.45 .744   4.55 .767   .002 0.13 

PV large 

France 470 
 

4.11 .847 
 

3.70 1.004 
 

.000 0.44 

Germany 478 
 

4.47 .779 
 

3.97 1.020 
 

.000 0.55 

Switzerland 469   4.37 .805   3.90 1.070   .000 0.50 

Wind 

France 475 
 

3.79 1.049 
 

3.19 1.265 
 

.000 0.52 

Germany 484 
 

4.34 .917 
 

3.56 1.277 
 

.000 0.78 

Switzerland 474   4.23 .920   3.63 1.229   .000 0.55 

Biogas 

France 428 
 

3.76 .936 
 

3.34 1.053 
 

.000 0.42 

Germany 462 
 

3.78 1.112 
 

3.20 1.271 
 

.000 0.49 

Switzerland 458   4.00 .917   3.52 1.103   .000 0.47 

Table 6 T-test to compare public acceptance on the socio-political and community dimension 

by sub-region and technology (significant results in bold) 

Response category Sub-regions Technology 

  
Small PV Large PV Wind Biogas 

I do not accept the plant, 

independent of the distance. 

France  2.8 4.4 14.4 12.6 

Germany 1.0 2.8 8.9 14.7 

Switzerland 1.6 5.1 8.1 9.3 

The distance of the plant to 

my home is not relevant for 

me. 

France 42.7 25.0 15.2 15.4 

Germany 74.9 38.8 21.0 13.9 

Switzerland 70.2 41.4 24.7 18.7 

The distance is not relevant 

but the plant should not be 

visible from my home. 

France 16.4 22.8 17.2 17.6 

Germany 7.9 23.6 16.6 21.0 

Switzerland 10.1 21.7 18.9 24.9 

The plants should keep a 

minimal distance to my 

home. 

France 38.1 47.9 53.3 54.5 

Germany 16.2 34.7 53.5 50.3 

Switzerland 18.1 31.8 48.3 47.1 

Table 7 Role of proximity for the acceptance of different RE plants in percent (%) of 

respondents by sub-region and technology 
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France Germany 

Switzer- 

land 
URR 

(n = 501) (n = 495) (n = 493) (n = 1489) 

Plant in direct vicinity 
total 94 310 228 632 

% 18.8 62.6 46.2 42.4 

Thereof PV 

small 

total 78 279 189 546 

% 83 90 82.9 86.4 

Thereof PV large 
total 23 52 42 117 

% 24.5 16.8 18.4 18.5 

Thereof wind 
total 14 102 23 139 

% 14.9 32.9 10.1 22 

Thereof biogas 
total 7 30 38 75 

% 7.4 9.7 16.7 11.9 

Table 8 Share of respondents with RE plant in direct vicinity by sub-region and technology 
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Object of  

acceptance 
Sub-region 

With plant  

in vicinity 

Without plant  

in vicinity 
p-value 

    n M SD n M SD   

REs 

France 93 4.03 .902 376 3.87 .939 .133 

Germany 307 4.58 .683 178 4.18 1.02 .000 

Switzerland 227 4.48 .772 252 4.37 .844 .149 

URR 627 4.46 .773 806 4.10 .953 .000 

Small PV plants 

France 76 4.42 .753 410 4.14 .877 .008 

Germany 278 4.80 .524 210 4.41 .940 .000 

Switzerland 187 4.63 .732 289 4.47 .799 .031 

URR 541 4.69 .650 909 4.31 .881 .000 

Large PV plants 

France 23 4.00 .853 464 3.66 1.02 .117 

Germany 51 4.35 .890 434 3.91 1.05 .004 

Switzerland 42 4.38 .936 432 3.84 1.08 .002 

URR 116 4.29 .904 1330 3.80 1.05 .000 

Wind energy plants 

France 14 3.71 1.27 474 3.15 1.27 .099 

Germany 101 4.00 1.13 385 3.44 1.29 .000 

Switzerland 23 3.96 1.22 455 3.62 1.23 .202 

URR 138 3.96 1.16 1314 3.40 1.27 .000 

Biogas plants 

France 7 3.86 .690 450 3.30 1.06 .168 

Germany 30 3.50 1.33 437 3.19 1.26 .189 

Switzerland 38 3.61 1.15 433 3.49 1.11 .546 

URR 75 3.59 1.19 1320 3.33 1.15 .056 

Table 9 T-test to compare local acceptance between respondents with and without RE plants 

in direct vicinity (significant results in bold) 



Public Acceptance of Renewable Energies and Energy Autonomy in Different Energy Policy Contexts:  

A Comparative Study in the French, German and Swiss Upper Rhine Region 

7 

 

 

  France 
 

Germany 
 Switzer-

land 

 
URR 

  r n  r n  r n  r n 

‘advocacy of energy autonomy’ and 

‘advocacy of renewable energies’ 
**.466 467 

 
**.518 467 

 
**.466 471 

 
**.480 1,405 

‘advocacy of energy autonomy’ and 

‘engagement for renewable energies’ 
.089 469 

 
**.183 468 

 
.061 471 

 
*.106 1,408 

‘advocacy of renewable energies’ and 

‘engagement for renewable energies’ 
**.123 494 

 
*.109 493 

 
.065 487 

 
**.080 1,474 

Table 10 Pearson’s correlation coefficient (r) between the constructs ‘advocacy of energy 

autonomy’, ‘advocacy of renewable energies’, and ‘engagement for renewable energies’ 

(significant results in bold) 

Note: ** p < .01, * p < .05. 

 

 H1: REs 

generally enjoy 

high public 

acceptance for 

future energy 

generation. 

H2: There is 

disposition to 

act towards 

RE plants in 

the 

neighbour-

hood. 

H3: Public 

acceptance on 

a general level 

exceeds public 

acceptance of 

plants in the 

neighbourhood. 

H4: Public 

acceptance of 

RE plants is 

influenced by 

the distance 

of the plant to 

the 

respondent’s 

home. 

H5: Public 

acceptance of 

RE plants is 

higher among 

respondents 

with previous 

experience 

with RE pro-

jects. 

Czech Republic      

Betakova et al. 

(2015) 

N/A N/A N/A Confirmed N/A 

Germany      

Bertsch et al. 

(2016) 

Confirmed N/A Confirmed Confirmed N/A 

Kortsch et al. 

(2015) 

Confirmed (for 

bioenergy) 

Rejected N/A N/A N/A 

Musall & Kuik 

(2011) 

Confirmed N/A N/A N/A N/A 

Sonnberger & 

Ruddat (2017) 

N/A N/A Confirmed Confirmed N/A 

Zoellner et al. 

(2008) 

Confirmed N/A Confirmed Confirmed N/A 

Greece      

Kontogianni et al. 

(2014) 

Confirmed Rejected Confirmed Confirmed Rejected 

Netherlands      

Wolsink Confirmed* N/A Confirmed* N/A N/A 
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(2000) 

Switzerland      

Soland et. al. 

(2013) 

N/A N/A N/A N/A Confirmed* 

Sütterin & Siegrist 

(2017) 

Confirmed N/A Confirmed N/A N/A 

United Kingdom      

Upreti (2004) Rejected (for 

bioenergy) 

Confirmed Confirmed N/A N/A 

Upreti & van der 

Horst (2004) 

Rejected* (for 

bioenergy) 

N/A Confirmed N/A N/A 

Upham & 

Shackley (2006) 

Confirmed* N/A Confirmed N/A N/A 

Upham & 

Shackley (2007) 

Confirmed 

(except for 

bioenergy) 

N/A Confirmed N/A N/A 

Upham (2009) Confirmed* N/A Confirmed N/A N/A 

USA      

Petrova (2016) Confirmed* N/A Confirmed Rejected N/A 

France & Germany 

Jobert et al. (2007) N/A N/A N/A Confirmed 

(regarding 

visibility) 

N/A 

Ireland & Scotland 

Warren et al. 

(2005) 

Confirmed N/A Confirmed Confirmed 

for Scotland, 

rejected for 

Ireland 

Confirmed for 

Ireland, 

N/A for  

Ireland 

Norway, Sweden & UK 

Aas et al. (2014) Confirmed (for 

high voltage 

power lines) 

N/A Confirmed N/A N/A 

France, Germany & Switzerland 

Schumacher & 

Schultmann 

(2017) 

N/A Confirmed N/A Confirmed N/A 

This study Confirmed Confirmed Confirmed Confirmed Confirmed 

 

Table 11 Comparison of findings with related work by country 
 

Notes: 

* Not empirically assessed by own data. 

N/A: The hypothesis has not been addressed. 
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Construct Item Source Item 

Single item General appraisal of REs Based on Wüste (2013) Small-scale PV/ large-scale PV /wind energy/ biogas plants are a suitable form of energy 

generation. a 

Advocacy of renewable 

energies 

Future energy generation Based on Schweizer-

Ries et al.  

(2010), Rau & Zoellner 

(2008) 

Renewable energies (e.g. solar, wind, bioenergy) should play an important role in future 

energy generation. a 

Local support Schweizer-Ries et al. 

(2010) 

All in all, I support renewable energy facilities in my neighbourhood. a 

Single item Acceptance of local 

plants 

Based on Schweizer-

Ries et al. (2010) 

I support small-scale PV/ large-scale PV /wind energy/ biogas plants in my neighbourhood. a 

Single item Appraisal of local plants Newly developed, 

based on Schweizer-Ries 

(2008) 

How do you rate small-scale PV/ large-scale PV /wind energy/ biogas plants in your 

neighbourhood? b 

Single item Active support of local 

plants 

Newly developed, 

based on Schweizer-Ries 

(2008) 

Are you in principle prepared to actively support a small-scale PV/ large-scale PV /wind 

energy/ biogas plant in your neighbourhood? c 

Single item Active resistance 

towards local plants 

Newly developed, 

based on Schweizer-Ries 

(2008) 

Are you in principle prepared to actively oppose a small-scale PV/ large-scale PV /wind 

energy/ biogas plant in your neighbourhood? c 

Single item Relevance of distance Newly developed To what extent is the distance between your house/ apartment and a small-scale PV/ large-

scale PV /wind energy/ biogas plant important to you? d 

Single item Desired distance to local 

plant 

Based on Griesen 

(2010),  

Bertsch et al. (2016) 

What should be the minimum distance of a small-scale PV/ large-scale PV /wind energy/ 

biogas plant to your home for you to accept the plant? e 

Single item Familiarity with energy 

autonomy 

Newly developed Do you know the term “energy autonomy”?c 

Single item Knowledge of energy 

autonomy 

Newly developed How do you rate your general knowledge of renewable energies? f 

Engagement for 

renewable energies 

Convince others Rau & Zoellner (2008) I try to convince my friends during conversations about the benefits of renewable energies. g 

Financial participation Rau & Zoellner (2008) I am interested in financially participating in a renewable energy plant. h 

General active support of 

REs 

Based on Schweizer-

Ries et al. (2010) 

Are you in principle willing to actively support a renewable energy plant in your 

neighbourhood? (E.g., through membership in a citizens' initiative or in a cooperative) h 

Single item Community energy Newly developed Are you already supporting local renewable energy projects? i 

Advocacy of energy 

autonomy 

General support Newly developed All in all, I think that approaches leading to higher local energy autonomy make sense. a 

Local support Newly developed I support approaches which lead to higher energy autonomy in my neighbourhood. a 

Appraisal Newly developed How do you rate energy autonomy in your neighbourhood? b 
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Table 12 Items and construct measures (translated from German) 

Notes: 
a Five-point Likert scale with 1 = ”entirely incorrect” and 5 = ”completely correct” as anchors and 90 = “don’t know” 
b Five- point Likert scale with 1 = ”very negative” and 5 = ”very positive” as anchors and 90 = “don’t know” 
c 1 = ”Yes”, 2 = ”No” 
d 1 = ”I do not accept the plant, independent of the distance.”, 2 = ”The distance of the plant to my home is not relevant for me.”, 3 = ”The distance is not relevant but the plant 

should not be visible from my home.”, 4 = ”The plants should keep a minimal distance to my home.” 
e <1 kilometre (km), 1 km, 2 km, 3 km, 4 km, 5 km, 6 km, 7 km, 8 km, >9 km 
f Five-point Likert scale with 1 = ”very bad” and 5 = ”very good” 
g Five-point Likert scale with 1 = ”never” and 5 = ”always” 
h 1 = ”Yes”, 2 = ”No”, 3 = “I am undecided” 
i 1 = “No, I am not supporting any local renewable energy project.”, 2 = “Yes, I am running my own plant.”, 3 = “Yes, I am financially involved in a renewable energy plant.”, 

4 = “Yes, I am a member of an energy cooperative.”, 5 = “Yes, I am engaged in another form than the above (please briefly describe your commitment).” 
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