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create various benefits through the stimulation of the local economy, such as 
the creation of jobs in rural areas (Jenssen et al., 2014; Wüste and Schmuck, 
2012). Moreover, decentralization provides the population with opportunities 
to actively shape the transition to renewable energy concepts tailored to the 
local needs (Hildebrand et al., 2012; Kortsch et al., 2015). There is also 
growing public support and engagement for renewable energies, 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 even more important than the technologies themselves. 

Finally, the importance of public acceptance of renewable energy as key factor 
for the success of the energy transition has been reflected by a growing body 
of scientific literature (Upham et al., 2015). Existing studies predominantly 
examine public acceptance of specific actors towards a concrete renewable 
energy project in a single country, hence, adopting a case-based point of view. 
Comparison between studies is often difficult because of non-representative 
data on the one hand, and differences in research designs (such as measurement 
instruments, sample characteristics, and timeframes) on the other. This 
compromises the generalizability of results and therefore the ability to provide 
meaningful guidance for policymakers and project developers. Several authors 
have highlighted the lack of comparative research (cf. e.g., Aas et al., 2014; 
Sovacool, 2014), as well as the missing implementation of findings from 
research into the practice (Rand and Hoen, 2017; Sovacool, 2014; Wolsink, 
2018b). 

1.2 Aim and Approach 

The aim of this work is to provide meaningful insights into the formation of 
public acceptance of renewable energies. From a methods perspective, this 
work goes beyond existing studies by comparing different countries, 
technologies, and acceptance dimensions. The conduction of research in 
several countries is motivated by the fact that very few studies have analyzed 
public acceptance of renewable energies in different national contexts in a 
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important steps of the research approach are described in detail, including the 
conduction of expert interviews, the questionnaire development, the statistical 
methods applied, and the validation of results. Section 3.2 then adds 
methodological considerations regarding the selection of countries, renewable 
energy technologies, and hypotheses on public acceptance for the empirical 
case studies. 

Section 4 presents the three empirical, survey-based case studies. Firstly, 
section 4.1 provides a brief overview of the three cases with regard to their 
geographical scope, the covered technologies and dimensions of acceptance, 
as well as the characteristics of the samples. Section 4.2 provides a more 
detailed description of the study regions including their geography, their 
current state of development of renewable energies and relevant political 
frameworks for renewable energies. Sections 4.3, 4.4, and 4.5 present each of 
the three case studies in detail including the materials and methods used as well 
as the obtained results. The survey results are presented along the raised 
hypotheses and tested across countries and renewable energy technologies. 
Section 4.6 closes with a discussion of the results of the case studies and a 
comparison of findings with related work from the literature. 

Section 5 summarizes and concludes the findings of this thesis and offers 
recommendations for project developers and policy makers. Section 5.1 starts 
with a summary of findings of the empirical case studies of this thesis and the 
literature for each of the 13 hypotheses and discusses them with respect to their 
generalizability for other contexts. Section 5.2 translates the findings into 
recommendations for action to effectively inform the policy debate and to 
create practical knowledge for project developers. Section 5.3 concludes with 
a summary of the main contributions of this thesis to the research field. 

Subsequently, section 6 discusses the transferability of results, critically 
reflects the presented approach, and derives suggestions for future research. 
Section 6.1 provides a critical discussion of limitations of this thesis regarding 
the study scope, the used theoretical concepts, challenges of cross-national 
studies, data collection, as well as inherent characteristics of opinion surveys. 
Then section 6.2 discusses in how far the developed research approach, the 
measurement instruments, and gained insights from this thesis are transferable 
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to other studies and contexts. Section 6.3 proposes avenues for future research 
to improve existing research practices and add depth and relevance to the wider 
research field of social acceptance of renewable energy innovations. 
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2 Theoretical Background of 
Social Acceptance Research on 
Renewable Energy Innovations 

Due to the increasing recognition of social acceptance as a key success factor 
for the transition to renewable energies (Hauff et al., 2011), a growing body of 
literature is dedicated to investigate levels of public acceptance as well as the 
associated drivers. Scholars look at social acceptance phenomena from various 
disciplinary angles, using multiple methods and theoretical frameworks 
(Upham et al., 2015). In particular, sociology, environmental–psychology, 
political science, geography, economics, and innovation studies have 
contributed to this field of research. The following section provides an 
overview of the theoretical foundations of the research field of social 
acceptance of renewable energy innovations. The purpose of this section is  

(i) to define some important concepts 
(ii)  to describe the scope of the empirical investigations conducted  

in this thesis and  
(iii)  to show the gap in the current literature and demonstrate how  

this thesis corresponds to the identified research needs. 

Section 2.1 starts with an introduction of important theoretical concepts from 
social acceptance and based on this introduces the scope of this thesis. Section 
2.2 subsequently reviews the state of the art in social acceptance research and 
highlights the need for more comprehensive and comparative research. After 
the overview of the literature on social acceptance in general, the specific field 
of public acceptance is described in more detail. Section 2.3 provides a brief 
review of empirical studies on public acceptance and presents the contribution 
of this thesis to the body of literature. Section 2.4 analyzes the literature on 
explanatory variables for public acceptance and discusses relevant factors for 
public acceptance of bioenergy. 
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2.1 Concepts and Definitions1 

Due to the abstract nature of social acceptance, there are various theoretical 
concepts and definitions suggested by the literature (Busse and Siebert, 2018). 
To undertake investigations of this subject, it is therefore vitally important to 
define what is meant by acceptance in this thesis. Therefore, this section 
presents the following three relevant and highly cited concepts from the social 
acceptance literature according to which the scope of this thesis is precisely 
defined: 

(i) the acceptance dimension  
(ii) the acceptance subject, object, and context, as well as  
(iii) the used definition for the term acceptance. 

(i) Acceptance dimension: A highly cited paper by 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 renewable energies by key stakeholders as well as the acceptance 
of renewable energies by the larger public; community acceptance refers to 
specific renewable energy 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 renewable energy technologies within the 
market and the extent to which its participants, such as consumers and 
companies, accept them (cf. also Sovacool and Lakshmi Ratan, 2012; Wolsink, 
2017b). Wolsink (2018a) has further supplemented the model of Wüstenhagen 
et al. (2007) by emphasizing the non-hierarchical and multi-level character of 
the three social acceptance dimensions. He suggests that the socio-political 
dimension should be seen as the basis for social acceptance as the conditions 
set in this dimension (e.g., legislation for energy markets and local actors)  
can be seen as the “rules of the game” and strongly affect the acceptance 
processes in the other two dimensions (Wolsink, 2018a, p. 289). Moreover,  

                                                           
1  Parts of this section have previously been published in Schumacher et al. (2019b) and 

Schumacher and Schultmann (2017). 
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he introduces the prosumer as additional dimension to the concept where 
community and market-acceptance overlap. The concept is graphically 
displayed by Figure 2-1.  

 

Figure 2-1: Dimensions of social acceptance (own depiction based on Wolsink, 2018a; 
Wüstenhagen et al., 2007) 

In each of the three dimensions, different stakeholder groups are present and 
influence social acceptance of renewable energies through their interplay. 
Table 2-1 provides examples of stakeholders participating in each of the three 
interdependent and non-hierarchical dimensions (cf. Wolsink, 2017b, 2018a; 
Wüstenhagen et al., 2007). 

 

 

 

Community
acceptance of 

specific RE plants by
local stakeholders 

e.g. local authorities, 
residents,

plant operator

Market
diffusion of RE 

technologies within 
the market
e.g. policy actors,

consumers,
investors

Socio-political
acceptance of institutional settings of REs by key stakeholders

e.g. general public, regulators, industry associations

Pro-
sumer
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Table 2-1:  Examples of stakeholder roles by social acceptance dimension (own depiction 
based on Fast, 2013; Upham et al., 2015) 

 
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 Non-governmental 
organizations (NGO), 
media 

Local interest 
groups, local clubs, 
local media 

Consumer interest 
groups 

 

(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) 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 2-1). With regard to public acceptance, a person can evaluate renewable 
energy 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 renewable energy 
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 renewable energy projects with their 
specific characteristics (e.g., a community owned wind park), framework 
conditions for renewable energies (e.g., subsidies or tariffs), or renewable 
energy related infrastructure (e.g., high voltage power lines). The acceptance 
context varies according to the acceptance situation. For example, the national 
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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 renewable energies by an 
attitudinal- and an action-level. More precisely, the definition differentiates 
between the following 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). Hence, according to this concept, a positive appraisal 
of the object is a necessary condition for acceptance. Figure 2-2 displays the 
concept graphically. 

 

Figure 2-2:  Four levels of public acceptance (Rau et al., 2012; Schweizer-Ries, 2008) 

Based on the three afore presented theoretical concepts, the scope of this thesis 
is defined as follows: Based on representative population data (subjects), 
public acceptance of a set of renewable energy technologies (objects) in the 
URR and Chile (contexts) are examined. Public acceptance is investigated with 
regard to the socio-political and the community dimension requesting attitudes 
towards different renewable energy technologies in general and towards 
specific renewable energy plants in the neighborhood. Concerning the study 
scope, the results of this thesis are limited to the point of view of the public. It 
is important to acknowledge, that the market dimension is omitted in this thesis 

Approval/ 
Endorsement

Rejection Resistance

Support/ 
Commitment

AcceptanceActive

activepassive

positive

negative

Appraisal

Action
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as because it requires a distinct point of view: Whereas the socio-political and 
community dimension mainly address public attitudes towards renewable 
energy technologies and local renewable energy plants, the market dimension 
focusses on preferences for renewable energy-related products (e.g., green 
energy tariffs, renewable energy technologies on the household level). 

2.2 State of the Art of Social 
Acceptance Research 

Social acceptance of renewable energies 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 Lakshmi Ratan, 2012; 
Wüstenhagen et al., 2007), consolidating different viewpoints (Batel et al., 
2013), reviewing existing literature (Busse and Siebert, 2018; Fast, 2013; 
Gaede and Rowlands, 2018; Sovacool, 2014; Upham et al., 2015), proposing 
new approaches (Dermont et al., 2017), and questioning the assumptions of the 
research field (Aitken, 2010; Wolsink, 2017b, 2018a, 2018b).  

Several recent review articles aim at consolidating topics, concepts, and 
theories by proposing frameworks and definitions or highlighting avenues for 
future research. For example, Fast (2013) reviews the research field to identify 
trends in the literature with regard to the coverage of acceptance dimensions, 
roles of the public, and geographical concepts. Sovacool (2014) identifies 
future research needs and proposes research methods, topics, and questions to 
deepen the contribution of social sciences to energy research. Upham (2015) 
proposes a “framework for thinking about energy technology ‘acceptance’”  
(p. 100), and Busse and Siebert (2018) reveal the lack of a common 
understanding of the term “acceptance” and the unclear theoretical foundations 
of the research field. Another recent review by Gaede and Rowlands (2018) 
identified basic trends and characteristics in the literature by mapping research 
fronts to their respective intellectual roots. The number of reviews and their 
findings demonstrate that there is still a lot of dissent regarding the 
conceptualization of social acceptance. A good example is Wolsink’s (2018a) 
critique of the review article by Gaede and Rowlands (2018) concerning its 
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methodology and assumptions and the subsequent response by Gaede and 
Rowlands (2019). To sum up, the research field is interdisciplinary, growing, 
and consolidating in a dynamic manner. However, many scholars critique the 
lacking comprehensiveness and comparability of the empirical evidence 
obtained so far on social acceptance (cf. e.g., Batel et al., 2013; Sovacool, 
2014).  

With respect 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 (Wolsink, 
2018a; 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; Wolsink, 2018a). 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 
renewable energies cannot be imposed by top down decisions but requires 
positive appraisal as well as active involvement of the population (Batel et al., 
2013). For example, the various forms of community energy demonstrate 
much more than non-opposition, but rather an approval and active support of 
local (renewable) energy. 

Regarding comparability, there is a lack of methodologies to measure social 
acceptance and the associated constructs (Batel et al., 2013; Rand and Hoen, 
2017). In combination with an often qualitative, case-based view, 
comparability between studies is difficult. The lack of comparative, cross-
cultural research is addressed by Sovacool (2014) pointing out that testing 
hypotheses across different contexts results in stronger evidence and broader 
applicability of findings. Similarly, Aas et al. (2014) state that comparative 
studies are rare and public acceptance has mostly been investigated for single 
projects and single national contexts. From a methodological point of view, the 
investigation of several cases significantly increases the quality of knowledge 
gained (Eisenhardt and Graebner, 2007). Moreover, comparisons between 
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countries allow for a broader perspective on governance (Devine-Wright et al., 
2017) and the role of national energy policies (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) Studies examining the effectiveness of policy incentives for the diffusion 
of renewable energy technologies (cf. e.g., Avril et al., 2012; Deshmukh 
et al., 2012), 

(ii) Studies analyzing the institutional settings for social acceptance e.g., 
through indicators (cf. e.g., Sovacool and Lakshmi Ratan, 2012; Toke et 
al., 2008), and 

(iii) Studies collecting empirical data to compare acceptance phenomena 
between cases, regions or countries. 

The third group of empirical studies, to which this thesis belongs, is small in 
numbers and addresses public acceptance either at the community dimension 
through comparative, cross-country case studies (cf. e.g., Jobert et al., 2007; 
Schumacher and Schultmann, 2017; Warren et al., 2005) or at the national level 
through representative opinion polls (cf. e.g., Aas et al., 2014; Harold et al., 
2018).  

This thesis takes the above described shortcomings in the literature as a starting 
point. With respect to comprehensiveness, public acceptance of a set of 
renewable energy technologies is explored comparing public attitudes at the 
socio-political and the community dimension. Regarding comparability, this 
thesis applies a comparative research approach to investigate public acceptance 
with respect to various acceptance objects (renewable energy technologies) in 
different acceptance contexts (the URR and Chile) within the same study 
design. This contributes to a better understanding of the complex relationship 
between subject, object and context of acceptance. Moreover, this thesis 
contributes more universal insights into public acceptance phenomena by 
testing hypotheses from the acceptance literature across countries and 
renewable energy technologies. It further complements the existing literature 
by examining the link between public acceptance of renewable energies, 
community energy, and energy autonomy in several national contexts. 
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2.3 Review of Empirical Studies 
on Public Acceptance 

Having provided an overview of the literature on social acceptance of 
renewable energy innovations in section 2.2, this chapter exclusively presents 
those studies, which correspond to the research focus of this thesis. The 
selection of studies is based on an evaluation of existing reviews, followed by 
an own literature screening, and finally the identification of the subsequently 
presented studies as the most relevant to this thesis. More precisely, the 
literature is narrowed down to (i) empirical, (ii) peer-reviewed studies 
investigating (iii) public acceptance phenomena on the (v) socio-political and 
community dimension with regard to (iv) renewable energies. Table 2-2 
presents an overview of the studies classified by the following criteria: 

- The country covered by the empirical analysis. 
- The level(s) of observation covered, differentiating between the local, 

regional, and national level. 
- The methodology employed for the collection of empirical data. 
- The acceptance dimension(s) covered, differentiating between socio-

political, community, and market acceptance according to the concept by 
Wüstenhagen et al. (2007) (cf. section 2.1). 

- The renewable energy technology or set of technologies covered. 

Table 2-2 reveals several communalities of the reviewed studies. Regarding 
the country coverage, all studies either refer to Europe, Switzerland, or the 
USA. Similarly, Sovacool (2014) and Busse and Siebert (2018) find a strong 
research focus on Europe and the United States in their reviews, whereas 
research data from Africa, Latin America, the Middle East, and Australia is 
rare. Looking at the acceptance dimensions covered, twelve of the reviewed 
studies examine community and four socio-political acceptance. Only three of 
them jointly investigate both acceptance dimensions at once.  
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As a result of the focus on community acceptance, the predominant level of 
observation is the local level with eleven studies, followed by five studies 
looking at the national level, and three studies conducting research on the 
regional level. With respect to technologies, eight studies look at wind energy, 
seven at bioenergy, three at a set of several renewable energies and 
infrastructure, and one at high voltage power lines. Here again, most of the 
studies focus on one specific technology and only few take comparative 
approaches comparing the public acceptance of several technologies. 
Concerning the employed research methods, the large majority of studies relies 
on survey data (twelve out of nineteen reviewed articles) and only few use 
mixed methods, combining qualitative and quantitative data. The findings in 
terms of the focus, trends and coverage of the reviewed studies fits very well 
the findings of more comprehensive literature reviews (cf. Busse and Siebert, 
2018; Sovacool, 2014). It is therefore concluded that the limited sample of 
reviewed literature still provides a good representation of empirical studies in 
the field. 

Table 2-3 lists the reviewed empirical studies on public acceptance in more 
detail and assesses them in terms of the critiques elaborated in section 2.2. 
More precisely, it is examined in how far the reviewed studies contribute to 
improve comprehensiveness and comparability of the research field by 
applying the following criteria: 

- The study covers more than one country. 
- The study assesses more than one acceptance dimension according to the 

concept by Wüstenhagen et al. (2007) (cf. section 2.1). 
- The study considers more than one technology. 
- The study is conducted on more than one level of observation. 
- The study takes a comparative approach, meaning comparisons either 

between countries, regions, communities, or otherwise defined cases. 
- The study uses representative data for the chosen level of observation. 

The conducted review confirms the critiques expressed in the literature (cf. 
section 2.2). While many articles present case studies or take a deeper look into 
the public acceptance in a specific country, comparative studies are rare 
(meaning that more than one country, region, or community is investigated in 
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the same study). Moreover, the large majority of reviewed studies focus on one 
dimension of acceptance and one specific technology. Only three out of the 
nineteen reviewed studies examine public acceptance in more than one 
country, cover more than one acceptance dimension, or consider more than one 
technology. In this context, the study by Ass et al. (2014) merits special 
emphasis regarding its contribution to comparability. For their survey on 
public acceptance of high voltage power lines, representative data in three 
countries was collected, which refer to the community and socio-political 
dimensions of public acceptance at the same time. The other few existing 
empirical studies which compare public acceptance in different countries point 
to the need for more systematic cross-cultural comparisons as they 
unanimously find empirical evidence for substantial differences between the 
investigated countries. Aas et al. (2014) for example report significantly lower 
acceptance levels and lower trust in the UK than in Norway and Sweden 
towards high-voltage power lines. Jobert et al. (2007) reveal that visibility of 
wind turbines is 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). 
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2.4 Explanatory Factors for 
Public Acceptance2 

A substantial part of the acceptance literature aims at identifying variables 
which explain public acceptance of both planned and existing renewable 
energy projects. It is assumed that understanding the influencing factors helps 
to draw conclusions on how public acceptance of specific projects can be 
enhanced. The diversity of studies is especially large as the variables depend 
to a big extent on the acceptance dimension and technology in question. The 
following section is therefore divided into two parts: firstly, a brief overview 
of studies, which offer comprehensive information about explanatory variables 
for public acceptance is provided. Secondly, those variables, which are 
relevant for the empirical investigation of public acceptance in this thesis, are 
presented in detail.  

There are few studies proposing generic frameworks for explanatory variables. 
One example is Huijts et al. (2012), who introduce a set of psychological 
factors based on a review of empirical studies on technology acceptance and 
theories from psychology. In addition, there are few studies assessing 
explanatory variables of several renewable energy technologies at once. One 
example is the study by Zoellner et al. (2008), which uses an approach from 
environmental psychology to assess explanatory variables for the public 
acceptance of large PV (photovoltaic) ground-installed systems, wind turbines, 
and biomass plants in one study design. The majority of studies, however, 
concentrate on the identification of explanatory variables for one specific 
renewable energy technology. For example, a comprehensive literature review 
on wind energy acceptance in North America is provided by Rand and Hoen 
(2017). Other empirical investigations of influencing factors of wind energy 
acceptance are conducted by Petrova (2016), Sonnberger and Ruddat (2017), 
and Jobert et al. (2007). Whereas Petrova (2016) stresses the visual impact of 
wind turbines and the perceived degradation of the landscape, Sonnberger and 
Ruddat (2017) compare explanatory variables for wind energy acceptance on 

                                                           
2  Parts of this section have previously been published in Schumacher and Schultmann (2017). 
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3 Development of a 
Mixed-Methods Research 
Approach to Assess 
Public Acceptance of 
Renewable Energies 

This section provides an overview of the methods applied in the research 
process of this thesis. Section 3.1 highlights the steps of the mixed-methods 
research approach and describes the advantages of combining quantitative and 
qualitative data. The most important steps of the research approach are 
described in detail, including the conduction of expert interviews, the 
questionnaire development, the statistical methods applied and the validation 
of results. Section 3.2 subsequently presents methodological considerations 
regarding the selection of case studies, renewable energy technologies, and 
hypotheses for the empirical case studies. In addition to the rather broad 
methodological considerations presented in this section, more detailed 
information about the survey methodology of each case study is provided in 
section 1. 

3.1 Mixed-Methods Research Design 

Mixed-methods generally means combining qualitative and quantitative 
research methods (Kuckartz, 2014). How and in which sequence these methods 
are combined in this thesis is illustrated by Figure 3-1. Each of the steps of the 
research process is briefly described in the following paragraphs.  

- Firstly, a literature review of the field of social acceptance of renewable 
energies is conducted and the scope of this work is defined. Moreover, 
suitable theories are identified and measurement instruments developed in 
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Figure 3-1: Research process of this thesis 

According to Greene et al. (2016) there are five potential purposes for using a 
mixed-methods research design, which are triangulation, complementarity, 
development, initiation, and expansion. The purpose of implementing the 
above presented mixed-methods design in this thesis is twofold:  

- Development: The expert interviews are used in combination with the litera-
ture research to develop the survey design and the measurement scales of the 
questionnaire. 

- Complementarity: The stakeholder workshops complement the interpreta-
tion of the quantitative data from the questionnaire survey against the 
background of the national context.  

Hence, the mixed-methods design of this study combines the advantages of 
qualitative and quantitative methods with another. The combination of expert 
interviews, questionnaire based surveys, and stakeholder workshops uses the 
strengths of the individual methods and thus increases the validity of the 
measurement instruments and the results (cf. Greene et al., 2016).  
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to explore public acceptance of renewable energies in different national 
contexts. 

3.2.2 Selection of Renewable Energy Technologies 

The main pillar of the future energy supply is renewable energy. These energy 
sources use the energy provided by the sun, gravity, and geothermal power. 
Renewable energies, in contrast to fossil fuels such as oil, coal, and gas, are 
energy forms that do not rely on finite resources and therefore are inexhaustible 
under human time horizons. (Gabler Wirtschaftslexikon, 2018; Quaschning, 
2015)  

This thesis examines public acceptance of renewable energies at the example 
of those sources 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%). With regard to technologies, 
it is differentiated between PV, including large-scale PV ground-installed 
systems (hereafter referred to as large-scale PV) and small-scale PV rooftop 
systems (hereafter referred to as small-scale PV), onshore wind energy plants 
(hereafter referred to as wind energy), and bioenergy, including biogas and 
wood combustion plants. The technologies are chosen as they potentially 
evoke direct interactions with the general public due to their high degree of 
decentralization and the potentially associated local impacts. Consequently, 
public acceptance is an important prerequisite for their implementation.  

This work excludes hydropower, geothermal energy, marine energy, and 
offshore wind turbines from the study scope. The main reason is that due to 
their size, these renewable energy technologies lack the decentralized character 
of the other technologies examined in this study. In addition, hydropower 
plants have evoked strong social conflict during the last years in Chile (cf. 
section 4.5.1.1) and are therefore excluded for research ethical reasons. 
Geothermal energy was further excluded as the technology is not yet widely 
used in the URR and has not been implemented in Chile at all.  
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This thesis does not provide detailed technical descriptions of the investigated 
renewable energy technologies as this is not the research focus. However, to 
ensure that survey participants had an appropriate level of knowledge to 
answer the questions about the chosen renewable energy technologies, each of 
them is described in a short paragraph of the questionnaire (including a picture 
of a typical plant). The descriptions are available in the questionnaires in 
Appendix B. For additional information on the individual technologies see 
Quaschning (2015). 

3.2.3 Selection of Hypotheses 

As illustrated in section 1.2, public acceptance of renewable energies is 
approached in this thesis by comparatively testing several hypotheses across 
countries and technologies. To enable comparisons with the existing literature, 
the author decided to focus on often discussed topics of social acceptance, 
which are acceptance levels (H1) and dispositions to act (H2), public 
acceptance with regard to various acceptance dimensions, namely socio-
political and community acceptance (H3), the relevance of spatial proximity of 
renewable energy plants to residential areas (H4), and the role of previous 
experiences with renewable energy projects for public acceptance (H5). From 
these issues the following five hypotheses are derived: 

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

- H2: There is public disposition to act towards renewable energy plants in 
the neighborhood. 

- H3: General public acceptance (socio-political dimension) exceeds public 
acceptance of plants in the neighborhood (community dimension). 

- H4: Public acceptance of renewable energy plants is influenced by the 
distance of the plant to the respondent’s home. 

- H5: Public acceptance of renewable energy plants is higher among 
respondents with previous experience with renewable energy projects. 
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4.2 Description of the Study Regions6 

The national energy sectors of Chile, France, Germany, and Switzerland differ 
substantially with respect to their geography, state of development of 
renewable energies, and energy political frameworks. To assess the results of 
the three case studies regarding public acceptance, it is important to interpret 
them against the background of these national particularities. Therefore, the 
following section describes each of the study regions in detail and highlights 
communalities and differences between them.  

4.2.1 Geography 

Upper Rhine region 

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)7 (cf. Figure 4-1). The region is populated by 
six million people and stretches across 21.517 square kilometers (km²). 
Approximately 45% of the population lives in the German, 24% in the Swiss, 
and 31% in the French part of the URR (Deutsch-Französische-Schweizerische 
Oberrheinkonferenz, 2015). The three sub-regions are characterized by similar 
geographic and socio-economic conditions, and the rise of renewable energies 
during the last years in all three countries. 

                                                           
6  Parts of this section have previously been published in Schumacher et al. (2019b) and 

Schumacher and Schultmann (2017). 
7  For simplicity reasons, it is either referred to the French, German, and Swiss sub-region, or to 

France, Germany, and Switzerland throughout this thesis. 
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Figure 4-1:  Map of the URR with three sub-regions (GeoRhena, 2017) 

Chile 

Chile is composed of 15 administrative regions, which are summarized to six 
larger geographical regions (see Figure 4-2). The country is populated by 17.6 
million people (InE, 2017d) and stretches across 757,000 km². Approximately 
87% of the population lives in urban areas, thereof 40% in the Metropolitan 
Region of Santiago (IEA, 2018b). Chile's geography is unique as it occupies a 
long and narrow coastal strip limited by the Pacific Ocean in the west and the 
Andean Mountains in the east. The country measures a north-south extension 
of approximately 4,300 km and an east-west extension of 175 km on average. 
In the north-
Atacama Desert), rainforests, lakes, and fjords to the glaciers of the Antarctica 
(IEA, 2018b). This variety of climates and geophysical conditions offers 
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4.5 Case Study 3: Public Acceptance of 
Renewable Energies in Chile15 

4.5.1 Materials and Methods 

4.5.1.1 Socio-Economic Context 

As the socio-economic context in Chile strongly affects the interpretation of 
the survey data, this section provides an overview of relevant issues. 

With regard to renewable energies, there have recently been some public 
conflicts in Chile. Lacking participation and sharing of benefits has led to 
public resistance, especially with regard to large renewable energy projects. 
Especially hydropower projects are seen highly critical and are often blamed 
for destroying unique landscapes and ecosystems and provoke land use 
conflicts with other economic activities, such as tourism, and the local 
population (Consejo de Defensa de la Patagonia Chilena, 2018), cf. e.g., 
hydropower projects Altomaipo (CIEL, 2017), Hydroaysén (Emol, 2014), and 
Rio Cuervo (Rodrigo Fuentes, 2017). However, other renewable energies are 
also seen with some skepticism because of their impacts on the environment 
and the quality of life of local residents, cf. e.g., biomass plant in Cabrero 
(Rocío Parraguez, 2014).  

The International Energy Agency (2018b, p.12) recommends that the Chilean 
government should strive to ‘allay nimbyism (“not in my backyard”) and 
reduce the number of projects blocked in courts’ by introducing regulations, 
which provide guidance for projects with regard to local economic 
development and land use planning. However, societal opposition to renewable 
energy projects cannot only be explained by selfish NIMBY-motives. Chile 
still faces a large social gap within its population and participation in decision 
making of the lower social classes has been largely neglected. Despite great 
progress in terms of economic development and welfare levels, inequality 
remains an important issue. Chile ranks first in Latin America in the Human 

                                                           
15 Parts of this section have previously been published in Schumacher et al. (2019a). 
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other empirical studies of the research field (cf. Kortsch et al., 2015; 
Sonnberger and Ruddat, 2017; Zoellner et al., 2008). 

Table 4-31: Multiple linear regression of public acceptance of biomass combustion plants  
(case study 3) 

 Socio-political  
acceptance 
(n = 790) 

Community 
acceptance 
(n = 784) 

Dependent variable B β B β 
Sex (1=m) -.047 -.018 .068 .028 
Home-owner (1=yes) -.133 -.054 -.013 -.005 
Biomass plant in vicinity (1=yes) -.087 -.035 .018 .008 
Advocacy renewable energies .148*** .138*** .041 .040 
Perceived benefits of biomass plants .845*** .562*** .656*** .445*** 
Perceived costs of biomass plants -.119* -.081* -.237*** -.163*** 
Perceived costs of monocultures .055 .046 -.066 -.041 
Information and participation -.002 -.001 .035 .031 
F 62.999*** 40.229*** 
R²  .392 .293 
Adjusted R²  .389 .289 
Note: *** p < .001. ** p < .01; * p < .05.   

4.6 Discussion of Case Study Results 

This section sums up and discusses the principal findings of the three 
previously presented case studies (sections 4.3, 4.4, and 4.5). Section 4.6.1 
starts with a comparison of results between the case studies themselves and 
interprets them in terms of differences and communalities. Section 4.6.2 
broadens the discussion of findings by comparing the empirical findings of this 
thesis with those from related literature (cf. section 2.3). 

4.6.1 Comparison Between the Case Studies 

This section compares the findings of the three case studies conducted in this 
thesis and discusses their communalities and differences along the thirteen 
raised hypotheses (cf. section 3.2.3). The results from the three case studies are 
presented jointly and in a condensed form and no details of the methods used 
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constructs are hardly comparable and a further comparison of results is not 
reasonable. 

4.6.2 Comparison to Related Work20 

This section compares the results of the case studies with those of related 
studies from the literature along the thirteen hypotheses raised in section 3.2.3. 
Firstly the empirical studies on public acceptance of renewable energy 
technologies discussed in section 2.3 are analyzed regarding their findings for 
the hypotheses H1 to H5. Secondly, the empirical studies introduced in section 
3.2.3, which focus on factors influencing the acceptance of bioenergy plants, 
are analyzed with respect to their findings for H6 to H12. Concerning H13, the 
author is not aware of any related literature that empirically examines the 
relationship between public acceptance, community energy, and energy 
autonomy. Hence, the exploration of H13 represents one of the novelties of 
this thesis and is therefore not discussed in this section.  

Even though the literature was grouped by countries under examination, it is 
not suggested drawing generalized conclusions with regard to national 
differences. As argued in section 2.2, there is a lack of consistency in 
measurement instruments for public acceptance and associated constructs in 
the research field (Batel et al., 2013; Rand and Hoen, 2017). Therefore, 
comparability of results is limited, in particular as the studies pursue various 
research approaches ranging from case studies of rather descriptive character 
to quantitative surveys. Moreover, the levels of data collection (local, regional, 
or national), the time perspectives (prospective or retrospective), and the target 
populations (e.g., residents, citizens) vary among the studies. Hence, variations 
in findings cannot be simply attributed to differences between the countries, 
but might result from various study contexts and designs. 

 

                                                           
20  Parts of this section have previously been published in Schumacher et al. (2019b) and 

Schumacher and Schultmann (2017). 
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5 Conclusions and Policy 
Recommendations 

This section summarizes the findings of this thesis and offers 
recommendations for project developers and policy makers. Section 5.1 starts 
with a summary of findings of the empirical case studies and the related 
literature (cf. section 4). Section 5.2 translates those findings into 
recommendations for action to effectively inform the policy debate and create 
practical knowledge for developers of renewable energy projects. Section 5.3 
concludes the section with a summary of the main contributions of this thesis 
to the research field. 

5.1 Summary of Findings 

This thesis adopts a cross-national, comparative research approach to go 
beyond the mere description of public acceptance phenomena of a specific 
case. The comparison across countries and technologies adds significant 
explanatory power to the results, which can be assessed regarding their 
transferability to different contexts. In the following, the most important 
findings are summarized and discussed with respect to their generalizability 
for different countries and technologies along the thirteen raised hypotheses 
(cf. section 3.2.3). 

H1: Renewable Energies Generally Enjoy High Public Acceptance for 
Future Energy Generation. 

The findings for H1 vary substantially depending on the energy generation 
technology. Whereas H1 is unanimously confirmed for solar power (including 
small and large-scale PV) and wind energy, the results differ for bioenergy. 
However, compared to non-renewable energy options, such as coal, nuclear, 
oil, and gas, there is a clear preference for renewable energies in all case 
studies. It is hence concluded that H1 can be confirmed in general, while noting 
differences in the evaluation of bioenergy. 
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5.2 Recommendations for Policy Makers 
and Project Developers21 

The recommendations derived from the afore summarized results of this thesis 
are directed towards all actors involved in the implementation process of 
renewable energies, e.g., regulators, policy actors, legislative authorities, local 
and regional decision-makers, plant operators, and associations (cf. also Table 
2-1). Since the recommendations generally concern either measures at the 
socio-political dimension or the implementation of concrete projects at the 
community dimension, this section uses the simplified terms “policy makers” 
and “project developers” respectively to differentiate between the two 
dimensions. Some of the recommendations have general validity, others are 
aimed at specific actor groups. The following sections propose three main 
areas of improvement and several options for action for each of them with 
practical suggestions how the improvements can be achieved. 

5.2.1 Development of Management Strategies 

For the development of strategies to promote public acceptance, it is important 
to acknowledge that “the public” is not a homogenous group but consists of a 
variety of sub-groups and individuals with diverse attitudes and claims. 
Besides the four simplified acceptance groups defined by Schweizer-Ries 
(2008) which are approval, support, rejection, and resistance, there are many 
other positions and actions, manifesting in various forms, such as tolerance, 
apathy, indifference, uncertainty etc. (cf. Wolsink, 2018a; Wüstenhagen et al., 
2007). In consequence, options for actions to promote public acceptance need 
to take this diversity of positions into account and develop suitable 
management and communication strategies as well as tailored participation 
options for the different target groups. Based on the empirical findings of this 
thesis, the following three options for action are suggested. 

                                                           
21  Parts of this section have previously been published in Schumacher et al. (2019b) and 

Schumacher and Schultmann (2017). 
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hence, public acceptance would be positively influenced. The effectiveness of 
such approaches should be scientifically evaluated through close cooperation 
between research and practitioners. Finally, both parties could widen their 
understanding and knowledge on public acceptance and the transfer of research 
results into the practice would be substantially facilitated. 

5.3 Main Contributions of this Work 

This section recalls the claims made in the introduction (section 1.2) and the 
description of the state of the art (section 2.2) regarding the contributions of 
this thesis to the research field of public acceptance of renewable energy 
innovations. In the following, the main contributions with regard to the 
collected data, the methodology, and the results of the thesis are summarized. 

A noteworthy contribution of this work is the quality and comprehensiveness 
of the data collected within the scope of the three case studies. The mixed-
methods research design, which combines the advantages of qualitative expert 
interviews and quantitative questionnaire-based survey data, ensures high data 
quality, holistic results and thus appropriate interpretations (cf. section 3.1). In 
total, qualitative data from roughly 100 interviews with bioenergy experts and 
quantitative survey-data on public acceptance of renewable energies from 
more than 3,300 respondents in four countries has been gathered. The obtained 
data provides a comprehensive picture of current public opinion towards a set 
of renewable energy technologies in the four countries. Around 70 variables 
cover personal attitudes, beliefs, perceptions, and evaluations with respect to 
some of the most prominently discussed hypotheses in the area of acceptance 
research on renewable energy technologies. The data is representative for the 
study regions regarding selected socio-demographic criteria (e.g., age, sex, 
social status). The collected data can be considered a distinguishing 
achievement in the research field. To the best knowledge of the author there 
are no other studies so far, which have collected comparatively comprehensive 
data including both qualitative and quantitative information on public 
acceptance of renewable energies. 







 

201 

6 Critical Appraisal and Outlook22 

This section addresses the limitations of this contribution and discusses the 
transferability of the presented approach and the obtained results. Finally, an 
outlook on future research in the field of public acceptance of renewable 
energies is given. 

6.1 Critical Appraisal 

This thesis faces some limitations regarding the study scope and the chosen 
theoretical concepts. Moreover, there are challenges inherent to cross-national 
studies and data collection from different national contexts. In addition, 
representativeness of the data is an issue which deserves some critical 
reflection. Besides the particular challenges of this thesis, there are some 
limitations concerning the explanatory power of opinion surveys in general, 
which also apply to this work. All the afore mentioned limitation and 
challenges are addressed and critically discussed in the following sections. 

6.1.1 Study Scope and Underlying Concepts 

There are some limitations resulting from the scope of this thesis as defined in 
section 2.1. The scope of this thesis consists in examining public acceptance in 
depth by conducting expert interviews and representative population surveys 
across renewable energy technologies and countries. Public acceptance is 
investigated comprehensively with regard to the socio-political and the 
community dimension. This is realized by requesting attitudes towards 
different renewable energy technologies in general and towards (potential) 
renewable energy plants in the neighborhood in particular. Hence, the public 
assumes different roles in the case studies, namely the role of the general public 
and the role of residents living nearby renewable energy plants. Even though 

                                                           
22  Parts of this section have previously been published in Schumacher et al. (2019b) and 

Schumacher and Schultmann (2017). 









6.2  Transferability 

205 

6.1.4 Limitations of Opinion Surveys 

Like for other opinion surveys, there are some limitations, which also apply to 
this thesis. Generally, it is important to be conscious that the results of opinion 
surveys reflect stated, momentary opinions and preferences of respondents. 
Especially regarding reported dispositions to act towards various renewable 
energy technologies, the answers refer to a hypothetical situation and thus do 
not represent observations of real actions. Hence, stated and realized 
preferences might diverge (cf. Bertsch et al., 2016). In particular, low levels of 
knowledge can introduce bias to the results as the level of education (which 
includes knowledge about renewable energies) influences the consistency of 
stated preferences for renewable energies (Bertsch et al., 2016). Moreover, 
opinions and preferences are not static, but evolve over time with the 
development of renewable energies and the associated increase in information 
and experiences. This is especially important with respect to the relatively 
large share of respondents evaluating local renewable energy plants as 
“neutral”, which might become more or less supportive over time. Therefore, 
further insights into the development of public acceptance over time should be 
gained by collecting longitudinal data (cf. section 6.3.4). 

6.2 Transferability 

This section discusses in how far the gained insights of this thesis are 
transferable to other studies and contexts. Firstly, it is argued how the 
presented cross-national comparative research approach can be used for other 
studies to deepen the knowledge in the field of public acceptance research of 
renewable energies. Subsequently, it is discussed in how far the developed 
measurement instruments can and should be used by future studies. Moreover, 
potential new areas of application are highlighted. Finally, it is discussed how 
the approach of this thesis contributes to create practical knowledge for 
developers of renewable energy projects and to inform the policy debate. 
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6.2.3 Transferability of Conclusions 

A major contribution of this thesis is the creation of reliable, generalizable, and 
thus transferable conclusions which are suitable to generate practical 
knowledge for project developers and to effectively inform the policy debate 
(cf. section 5.3). This has been achieved by testing a set of hypotheses on 
public acceptance across acceptance objects (technologies), contexts 
(countries), and acceptance dimensions (socio-political and community 
acceptance). The comparative research approach leads to the possibility to 
assess the transferability of findings to other contexts and thus improves the 
reliability of results. In particular, the comparison between countries reveals 
important insights on issues, which potentially promote or hinder the formation 
of public acceptance. Based on these insights best practices and lessons learned 
can be formulated and potentially replicated or avoided respectively in other 
countries.  

6.3 Future Research 

This section proposes several avenues for future research, which have been 
identified during the preparation of this thesis. Some of the research topics are 
proposed from the need to improve existing methodological approaches, others 
are suggested to further develop the research field based on the gained insights 
of this thesis. 

6.3.1 Consolidating Theoretical Frameworks 

As discussed in section 2.1, there is a variety of theoretical frameworks and 
definitions in the field of social acceptance research, which is sometimes 
complementary and sometimes conflicting. Even though a range of reviews 
has recently been published (Busse and Siebert, 2018; Fast, 2013; Gaede and 
Rowlands, 2018; Sovacool, 2014; Upham et al., 2015), which contribute to a 
more universal understanding of the intellectual roots, concepts, and 
definitions of the research field, there is still a lot of dissent with respect to the 
conceptualization of social acceptance. As the research field is by nature 
interdisciplinary, including contributions from sociology, environmental-
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6.3.3.2 Facets of Acceptance and Support 

Another issue which is often neglected by existing literature is the study of the 
positive side of public acceptance. Many scholars still stick to the initial focus 
on local opposition, which risks to overlook the potential of the public to 
actively support the energy transition, for example as prosumers or investors. 
Hence, research should be stronger directed to investigate the many facets of 
acceptance and support (Dermont et al., 2017; Devine-Wright and Batel, 
2017). This thesis contributes to the exploration of public support by 
investigating for the first time how public acceptance is linked with community 
energy and energy autonomy. The empirical results point to a link between 
energy autonomy and acceptance of renewable energies, which deserves 
further investigation in future studies. To conclude, the investigation of drivers 
for active public support is essential to offer suitable options to the general 
public and residents of renewable energy plants to contribute to the energy 
transition and therefore requires increased attention in future research. 

6.3.4 Conducting Longitudinal Studies 

Longitudinal studies would add value and depth to the research field (cf. Rand 
and Hoen, 2017). In particular, the exploration of causalities requires 
measurements at multiple points in time. One example is the link between 
experience with renewable energies and their public acceptance, which was 
explored in this thesis. Even though the results of the three case studies 
conducted clearly confirm the link, the collected data does not allow final 
conclusions on causality. For example, in case that public acceptance of 
residents of renewable energy plants exceeds public acceptance of the general 
public, it is both possible, that either public acceptance was positively 
influenced by the experience with the local plants, or that the plant location 
was chosen because public acceptance was already high before. Other 
questions include the development of public acceptance over time for specific 
projects, e.g., before, during, and after the implementation of a renewable 
energy plant. The latter has been investigated by Wolsink (2007) who found 
that attitudes are not static, but developing over time. Another example is the 
study by Kortsch et al. (2015) which showed that the strength of the factors 
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A Items and Construct Measures23 

Table -1: Items and constructs measures of case study 1 (translated from German) 

Construct  Source Item 
Single 
item 

Socio-
political 
acceptance 

Based on 
Wüste (2013) 

Small-scale PV/ large-scale PV/ 
wind energy/ biogas plants are a 
suitable form of energy 
generation. a 

Single 
item 

Community 
acceptance 

Based on 
Schweizer-
Ries et al. 
(2010) 

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

Single 
item 

Appraisal of 
local plant 

Newly 
developed, 
based on 
Schweizer-
Ries (2008) 

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

Single 
item 

Active 
support 

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 
neighborhood? c 

Single 
item 

Active 
resistance 

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 
neighborhood? c 

  

                                                           
23  For the translated scales in French, Germany, and Spanish, please directly contact the author 

of this thesis. 
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Table -2: Questionnaire case study 1 

Introduction 
 
Liebe Teilnehmerin, lieber Teilnehmer, 
vielen Dank, dass Sie an dieser Umfrage zur Akzeptanz Erneuerbarer Energien und 
Energieautarkie teilnehmen. Der Ausbau Erneuerbarer Energien führt unter 
anderem dazu, dass die Zivilgesellschaft zunehmend in ihrem direkten Umfeld von 
den Auswirkungen Erneuerbarer Energieanlagen betroffen ist. Dabei stoßen 
Erneuerbare Energieanlagen in der direkten Nachbarschaft nicht immer auf 
Zustimmung. Die Akzeptanz der lokalen Bevölkerung spielt somit für die 
Umsetzung solcher Projekte eine wichtige Rolle. Wir am Karlsruher Institut für 
Technologie interessieren uns daher für Ihre Einstellung zu Erneuerbaren Energien 
und zum Konzept der Energieautarkie. 
Erneuerbare Energien sind sehr vielfältig. Es gibt viele verschiedene 
Energiequellen und noch mehr Technologien um diese zu verwerten. In dieser 
Umfrage sind mit dem Begriff "Erneuerbare Energien" hauptsächlich die 
Technologien Wind, Photovoltaik und Bioenergie (insbesondere Biogas) gemeint. 
Hier finden Sie eine kurze Erklärung der einzelnen Energietechnologien. Die 
Erklärungen zu den einzelnen Erneuerbaren Energien werden später im 
Fragebogen an geeigneter Stelle wiederholt. 
 
 
Bei der Windenergie wird die Energie des Windes in Elektrizität umgewandelt. 
Dies geschieht üblicherweise mit Windturbinen mit einer horizontalen Achse und 
drei Blättern. 

 
Bild: Windrad (Quelle:  Andol, https://commons.wikimedia.org/wiki/File:N117,_Hohenahr_7
.JPG, „N117, Hohenahr 7“, https://creativecommons.org/licenses/by-sa/3.0/legalcode) 
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Figure C-1:  Screenshots of the questionnaire (case study 1) 


































































