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Synopsis:  
TransWind assessed the key patterns of social acceptance of wind energy in Austria on the 
basis of a participatory integrated assessment including modelling and visualisation efforts. In 
order to ensure acceptance, decision-making processes have to be reformed, justice 
sustained and thereby both input and output legitimacy enhanced. All of these factors need 
to be taken into account when engaging stakeholders and civil society in decision-making 
processes about the future wind energy infrastructure in Austria. 
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2 Technical /Scientific Description of the Project  

2.1 Project abstract 

Social acceptance is considered to be a decisive factor for the development of wind energy. 
Surveys repeatedly show that while people support wind energy in general, specific wind 
farm projects often cause local opposition. Local resistance against wind energy cannot be 
explained by singular issues such as simple cost-benefit calculations, the public support for 
renewable energy sources, the implementation strategy of the developer, the number of wind 
turbines installed, the intensity of the turbine noise, the protection of local birds and animals, 
or the “not-in-my-backyard”-effect, although a very dominant influence seems to be the 
specific value of the landscape, the familiar surroundings and the habitat. Hence, the 
acceptance of wind energy depends on a complex set of individual and societal indicators, 
perceptions and preferences rooted in institutional and socio-political arrangements. 
 
The project’s approach was based on the concept of social acceptance (Wüstenhagen et al. 
2007), which is composed of socio-political, market and community acceptance. 
Wüstenhagen et al. investigated spatial planning and financial procurement systems to 
assess socio-political acceptance, market innovation, consumer and investors behaviour to 
explain market acceptance, procedural and distributional justice and trust to contribute to the 
understanding of community acceptance. The three levels of acceptance do interact, have 
main actors associated and are influenced by their interactions and contributing 
expectations. 
 
We recur to this triangle model because it provides a broad holistic framework widely 
recognised not only in a scientific but also in a practical context. TransWind established a 
conceptual and methodological reliable participatory integrated assessment in order to test 
various factors of social acceptance. On a macro scale the integrated assessment was 
based on semi-structured interviews, participatory workshops and a group discussion 
(WorldCafé) with the experts from our stakeholder group, an estimation of the theoretical 
wind area potential in Austria and a participatory modelling approach to analyse the levelized 
cost of electricity (LCOE). On the community level focus groups, semi-structured interviews 
and presentations/tests of visualisation tools were conducted. Both the integration of results 
from the macro analyses to the community scale and the use of a mixed-method design 
ensured the inter- and transdisciplinary character of TransWind. 
 
This approach is needed to gain new, practical and relevant insights, which could not have 
been obtained merely from scientific or interdisciplinary sources. The conceptual framework 
of TransWind therefore aimed at integrating in a systematic way the analytical perspectives 
of the scientists and their approaches with the preferences and perceptions of the persons 
concerned about the issue (stakeholders) through establishing a reference group, holding 
workshops and organising interviews and focus groups. The assessment was complemented 
by a GIS based modelling tool (Where the wind blows - WTWB), which allowed the 
participatory assessment of optimal locations for wind power, depending on the spatial 
distribution of wind resources. Inputs from the reference group were summarized in a criteria 
catalogue to define three scenarios (min, med and max) for potentially suitable wind turbine 
sites. These three scenarios were complemented by a fourth scenario that reflects the wind 
energy potential with suitability zones for wind energy already defined by Austrian federal 
states. For all potential locations we calculated the levelized cost of energy generation 
(LCOE) to derive wind energy supply curves for each scenario of potentially suitable wind 
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turbine sites. Under the assumptions of the min scenario, only 3.5TWh of wind energy could 
be produced at relatively high costs of 96 to 243 € MWh-1. Thus, it would not be possible to 
meet the wind energy targets of 3GW installed capacity (equivalent to about 6.3TWh 
assuming current capacity factors) of the Austrian Eco-Electricity-Act 2012. The med and 
max scenario would allow for further expanding the wind energy share at reasonable cost of 
about 95 EUR MWh-1 even if electricity demand keeps steadily rising. The modelling results 
raised our understanding of the related costs and benefits and served as a basis for the case 
study selection.  
 
In the case studies, TransWind worked with interactive 3D visualisation tools based on latest 
visualisation developments to provide real-time and realistic visualisations for discussing and 
assessing different planning strategies and siting processes related to the visual impact on 
the landscape. Our research on technologies for 3D modelling in the context of Wind turbine 
visualisations has shown that different concepts and methods exist. The simple image 
visualisations (static images) are state of the art in planning processes but they are 
increasingly criticised as there is no easy way to prove their reliability and the number of 
viewpoints is very limited. From a cost perspective it is still the most efficient technology and 
the images can be easily shared in reports, presentations or websites. Interactive 3D 
visualisations allow users to change their viewpoints interactively depending on personal 
motifs. Therefore, personal fears and expectations can be addressed which may lead to 
more objective discussions and exchange of opinions during planning processes. During the 
project, two very new technologies entered the stage: Augmented reality (AR) and Virtual 
reality (VR) applications. Both are driven by the fast spread of mobile phones and may 
provide some additional insights in the visual impact of wind turbines. Nevertheless there are 
still some technological barriers that leads to positioning errors or unrealistic views due to the 
missing masking of 3D objects by real world objects (in AR) or are lacking quality due to low 
screen resolutions of mobile phones (in VR). 
 
Through the research in the case studies and the preferences expressed by the stakeholders 
of the reference group TransWind identified different and sometimes contrasting patterns of 
social acceptance, which enhanced our understanding about the economical, political, 
ecological and social feasibility of wind power plants. Our empirical results showed that all 
interview partners and focus group participants consider vertical and horizontal cooperation 
and coordination across different political levels and parties (stakeholders; experts; local to 
regional decision makers; citizens) to be important. The problem is that the process of 
interaction between these actors is often conflictual. Different factors could be highlighted 
explaining this divergence. Such factors can be seen in the conflict of interests, rationales 
and beliefs which strengthen the problems of coordination and cooperation. Furthermore, 
any wind energy project is characterised by the basic systemic conflict between nature 
conservation (protection of wildlife, habitat and landscape) and narratives of ecological 
modernisation (e.g. climate protection or energy transition). These moral concepts (core 
beliefs) and policy cores (general beliefs and perceptions in a specific policy field like wind 
energy) of the participants are unlikely to change. Only the so called secondary aspects, 
which relates to the implementation of a policy (e.g. instruments, concrete actions), are most 
likely to change and are subject to learning processes.  
 
Solutions for local wind energy projects can only be found in coordinated processes of 
cooperation taking into account all patterns of social acceptance. In order to ensure 
acceptance, decision-making processes have to be reformed, justice sustained and thereby 
both input and output legitimacy enhanced. All of these factors need to be taken into account 
when engaging stakeholders and civil society in decision-making processes about the future 
wind energy infrastructure. 
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2.2 Contents and results of the project 

The activity report covers all work packages from 1 to 6: 
 Managing inter- and transdisciplinarity (WP1) 
 Integrating stakeholders (WP2) 
 Modelling of wind power potentials (WP3) 
 GIS analysis and development of interactive visualisation tools (WP4) 
 Local case studies (WP5) 
 Dissemination, knowledge transfer and evaluation (WP6) 

2.2.1 Managing inter- and transdisciplinarity (WP1) 
TransWind meets the challenge of knowledge integration through the following tasks and 
milestones:  
 
Milestones (M) within WP1: 
Task Description Status 
M1.1 Project implementation plan Completed 
M1.2 Knowledge transfer and dissemination plan Completed 

M1.3 
Kick-off and monthly project meetings for quality and 
progress control 

Completed 

M1.4 Interim and final project reports Completed 
 
A first internal meeting was organised before the project actually started. At this meeting the 
essence of inter- and transdisciplinary work was presented in order to strengthen the 
cohesiveness of the group of researchers. As the project team is composed of scientists with 
different backgrounds (economics, political and social sciences, landscape planning, 
resource management, and engineering) we first discussed and agreed upon a common 
language and a set of methods which allow integrating the different disciplinary backgrounds. 
In addition a list of potentials stakeholders was discussed. On basis of this list the selection 
of the reference group was started (see section 2.2.2).   
 
In the kick-off meeting the project implementation plan was developed. The project leader 
acts as the core communicator and is responsible for the management of the inter- and 
transdisciplinary research.  
 
Fixed project meetings (32 within 28 months) followed by detailed minutes helped us to 
manage the quality and progress of the project and provided room for coordination and 
problem-solving. This institutionalised way of communication is strongly linked to the 
commitment of all researchers to work closely together, to invest sufficient time and 
resources into the project and to act flexible and openly.  
 
In addition a project website was established, which guarantees transparency and the 
dissemination of results to the public. The website contains a project description, the team 
members and participating stakeholders, the tasks of the reference group (see section 2.2.2), 
the results from the different work packages and a list of publications and reports. It is 
available on http://www.transwind.boku.ac.at/ (in German). 
 
As TransWind depends on an institutionalised way of communication and participation, high 
attendance rates are an important attribute legitimising the project’s interactions and 
participatory undertakings: 

http://www.transwind.boku.ac.at/�
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1st 

Workshop 
Online 

questionnaire Interviews 2nd 
Workshop 

Ballot 
about one 
topological 
indicator 

3rd 
Workshop 

Attendance 
/ response 
rate* 

96.43% 
(n = 28) 

82.14% 
(n = 28) 

100.00% 
(n = 28) 

89.29% 
(n = 28) 

50.00% 
(n = 28) 

48.15% 
(n = 27) 

* in relation to the participating organisations of the reference group (n=27-28) 

2.2.2 Integrating stakeholders (WP2) 

In order to meet the requirements of both scientific rigor and practicality the stakeholder 
process in TransWind takes into account the following guiding principles: openness defined 
as taking the perceptions, beliefs and ideas of stakeholders seriously, transparency defined 
as stating clearly who is able to participate, when and on which level of co-determination, 
iterativity defined as an ongoing information sharing process through the various 
dissemination and participatory activities and institutionalisation defined as a long-term 
engagement where a core office is responsible for the management of the inter- and 
transdisciplinary research. 
 
Milestones (M) within WP2: 
 
Task Description Status 
M2.1 Built-up a reference group with stakeholders Completed 
M2.2 Organise two participatory workshops and one scenario 

workshop 
Completed 

M2.3 Case selection Completed 
M2.4 Qualitative assessment of the social acceptance of wind 

energy 
Completed 

M2.5 Establish guidelines for various user audiences Completed 
 
Before the project started the researchers discussed a list of potential stakeholders, which 
could contribute to the research of TransWind and represent a supra-regional interest in the 
sector of wind energy. In the first project meeting we agreed upon the following selection 
process: 
Based on a literature review and an online research we first identified 64 individuals who 
have a stake in the deployment of wind energy. These persons were contacted per e-mail 
and asked to specify the most relevant actors (organisations or individuals) in the field. We 
received 199 nominations (response rate 46.88%) and allotted them to four different 
categories: politics/administration; interest groups (supporters or opponents of wind energy); 
wind energy enterprises and electricity providers; regulatory bodies. The organisations with 
the most entries (absolute numbers) in the four groups were contacted and invited to the first 
workshop, where the reference group was constituted.   
This selection process has two advantages: All stakeholders were already informed, when 
the project officially started. Therefore the capacity to work with the group could be used at 
the beginning of TransWind. Secondly, although the reference group is much bigger than in 
the project proposal suggested, it better reflects the needs of the community to create a 
discussion forum. 
 
The reference group of TransWind contains 27-28 organisations (or 33-34 individuals) drawn 
from a wide range of sectors such as practitioners, experts, civil servants, policy-makers, 
lobbying groups, wind energy enterprises, environmental NGOs, representatives of the civil 
society, labour and trade unions (see a complete list of the members of the reference group 

http://www.dict.cc/englisch-deutsch/representative.html�
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in Annex B).1

 

 The aim of the reference group is to provide feedback at various stages of the 
research process (see Figure 1), to provide a forum for critical discussion and to guarantee a 
long-term and institutionalised form of participation.  

PHASE 1 (September 2013 – April 2014) 
In the first moderated stakeholder workshop the aims of the project and the development of 
wind energy in Austria were presented, the reference group was constituted, the rules of 
communication and decision-making were fixed, and the levels of co-determination (from 
information to consultation and co-decision-making) were declared. This approach was 
necessary in order to make the participatory processes of TransWind transparent and 
conceivable for the stakeholders. As a consequence, the members of the reference group 
knew from the beginning how much time they should invest and how they could influence the 
research project. The second half of the workshop was dedicated to a World Café. In small 
groups, four subject areas were discussed: a) political barriers and benefits; b) siting and 
planning options; c) future impacts of wind energy; d) social acceptance and justice. The 
group discussions were moderated and recorded (see a detailed description of the first 
workshop in Annex C) and contributed to the qualitative assessment of the social acceptance 
of wind energy.  
 
In WP3 TransWind established an online questionnaire, which was also presented at the first 
stakeholder workshop. The survey aimed at assessing the general attitude towards wind 
energy and preferences for future expansion, defining areas that should be excluded from 
wind power production, setting distance limits and collecting reasons for excluding those 
areas (see section 2.2.3 for the results of the survey). 23 out of 28 member organisations, 
i.e. 82% of the reference group, completed the questionnaire.  
 
PHASE 2 (April 2014 – November 2014) 
In spring 2014 we organised 28 semi-structured interviews with representatives of all 
member organisations of the reference group. The interviews were conducted face-to-face 
and lasted from 57 to 104 minute. They were based on an interview guidebook (see Annex 
F), recorded and literally transcribed. The aim of the interviews was to deepen various 
aspects of social acceptance from a stakeholder’s point of view. They provided us with a 
thorough overview about the planning and siting decisions and related conflicts or problems 
addressing different aspects of social acceptance. The analysis (coding and examination) of 
the interviews is elaborated in “qualitative assessment of the social acceptance of wind 
energy” (see below). An additional side-effect of the interviews was to foster the 
cohesiveness within the group of stakeholders and to motivate them to contribute to the 
research of TransWind and to take part in the workshop(s). 
In the second workshop (see the minutes in Annex D) the results from the online 
questionnaire were presented and discussed (see also section 2.2.3). On the basis of the 
survey and a literature review, the research team established a criteria catalogue, were 
different types of topological restrictions and distance limits to technical infrastructure and 
protective areas were compiled (see Table 1). The aim of the catalogue was to introduce a 
minimum, medium and maximum scenario for the theoretical wind area potential in Austria. 
During the workshop the stakeholders were able to evaluate the spatial, technical and 
topological parameters and distance limits again (didactic tool: matrix and glue dots) and to 
suggest new criteria (e.g. tourism; development of urban areas). This was followed by an 
intense discussion and a revision of the criteria catalogue (for more details see section 
2.2.3). As the discussion took much longer as expected, the following parts of the workshop 
agenda (introduction to the modelling approach, wind deployment scenarios, criteria for case 
study selection) were cancelled. At the end of the workshop the participants agreed that the 

                                                
1 In December 2014 the Austrian Alpine Associtation (Österreichische Alpenverein) withdrawed from 
the reference group.  



ACRP 
 

Page 7 / 37 

 

medium scenario, where no consensus could be found among stakeholders, should be 
elaborated by the scientific team of TransWind. 
After the workshop one topological indicator (working with sea levels or timber lines) were 
put to a vote (because an agreement in the workshop was not possible to find) and the final 
version of the matrix (with a minimum and a maximum wind deployment target) was 
approved.   
 
According to the literature, some of the most dominant indicators influencing the acceptance 
of wind energy are the specific value of the landscape, the familiar surroundings and the 
habitat (Wolsink 2007). Therefore the case study selection should account for the importance 
of tourism, wood land and the alpine scenery in Austria. In addition wind energy is not only 
restricted to the topological area of lowlands (in the Eastern parts of Austria), but could also 
be employed in tableland, intermediate shelf and alpine areas. As a consequence, the case 
study selection reflects two scenarios: a) the repowering of existing wind turbines and further 
concentration of wind sites in the East; and b) the diversification of wind farms throughout the 
country.  
 
A preliminary list of potential (primary and secondary) attributes for the case study selection 
was sent to the stakeholders of the reference group and the feedback (four written 
statements) was incorporated (consultation process). 
The workflow of the case selection included two steps. The first step was based on the 
following list of (primary) attributes: 

• Theoretical wind area potentials of med scenario (see section 2.2.3) 
• Topology of Austria (lowlands, tablelands, foothills of the Alps, alpine areas) 
• Wood land (municipalities with more than 80% or less than 10% wood land in relation 

to the municipal area) 
• Importance of tourism (high, low, no information) 
• Structure of urban development (dispersed settlement, rural or urban character) 
• Austrian federal states (“Bundesländer”) 

 
According to this pre-selection, about 35-40 municipalities were chosen and the following 
questions (secondary attributes) were specified: 

- Is the municipality a climate and energy model region? 
- Is there a wind farm constructed or planned? 
- Has the municipality potentials for repowering?  
- Is there a citizens’ group active opposing wind energy? 
- How could the public participate when the wind project was planned and constructed 

(conflictive situations)?  
- Who is operating the wind farm? 

 
The case selection resulted in a sample of 24 Austrian municipalities which represents the 
primary and secondary attributes according to a most different case design. In approval with 
the members of our reference group (consultation process including two written and three 
verbal statements) the list was grouped and prioritised according to the requirements of 
scenario a) and b) (see above) and six different focal points: 

• Summer tourism (Sankt Gilgen
• Winter tourism (

, Ratten, Arriach, Himmelberg) 
Hinterstoder

• Wood land (
, Bad Mitterndorf) 

Bärnkopf

• Repowering (

, Gutenbrunn, Dorfstetten, Draßmarkt, Königswiesen, 
Zemendorf-Stöttera) 

Parndorf
• Local protests and conflicts (

, Neusiedl am See, Weiden am See) 
Himberg

• Alpine area with a high level of technical and economical potential of wind energy 
(

, Wiesmath, Schwarzbach, Bromberg) 

Fischbach
(bold are the finally selected case studies) 

, Langenwang, Haag, Haidershofen, Weistrach) 
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PHASE 3 (November 2014 – November 2015) 
During the research in the local case studies we informed the group of stakeholders by 
means of written updates (e-mails) about the processes of negotiations (first contacts with 
mayors and local councils, assignment of a common understanding), methods (visualisation 
courses, focus groups, interviews) and implementation (local workshops) (see section 2.2.5 
for a detailed description of the local case studies). 
 
PHASE 4 (November 2015 – March 2016) 
In the third and final participatory workshop the results from WP3 to WP5 were presented 
and discussed with the members of the reference group. The feedback was used to make 
some of the conclusions more comprehensive (see the minutes in Annex E for an overview 
of the feedback). The stakeholders were informed about the design of the local case studies 
and the implementation of the workshops (see 2.2.5 for more details). In addition they were 
able to test the visualisation course developed for the local case studies and judge the 
different technologies with the questionnaire (see 2.2.4 for more details). At the end of the 
workshop, the stakeholders evaluated the project and its participatory efforts verbally. They 
were informed about the plan of the project team to organise a public event (after the official 
end of the project) in order to disseminate the results to a general public (see 2.2.6), about 
their possibilities to review the final project reports (consultation process), to co-produce a 
guideline dealing with the social acceptance of wind energy in Austria (Annex I) and to take 
part in an online questionnaire evaluating the stakeholder process (see 2.2.6 and Annex H). 
Due to a lack of time, first results from the qualitative assessment of the social acceptance 
(analyses of the interviews and focus groups) could not be discussed. However, the 
stakeholders had the chance to review this part based on the prepared presentations, which 
were attached to the minutes.  
 
Qualitative assessment of the social acceptance of wind energy  
Social acceptance is considered to be a decisive factor for the development of wind energy. 
Surveys repeatedly show that while people support wind energy in general, specific wind 
farm projects often cause local opposition. Local resistance against wind energy cannot be 
explained by singular issues such as simple cost-benefit calculations, the public support for 
renewable energy sources, the implementation strategy of the developer, the number of wind 
turbines installed, the intensity of the turbine noise, the protection of local birds and animals, 
or the “not-in-my-backyard”-effect, although a very dominant influence seems to be the 
specific value of the landscape, the familiar surroundings and the habitat. Hence, the 
acceptance of wind energy depends on a complex set of individual and societal indicators, 
perceptions and preferences rooted in institutional and socio-political arrangements. 
The project’s approach was based on the concept of social acceptance, which is composed 
of socio-political, market and community acceptance (see Figure 2).  
 
Wüstenhagen et al. (2007: 2684-2686) investigate spatial planning and financial procurement 
systems to assess socio-political acceptance, market innovation, consumer and investors 
behaviour to explain market acceptance, procedural and distributional justice and trust to 
contribute to the understanding of community acceptance. The three levels of acceptance do 
interact, have main actors associated and are influenced by their interactions and 
contributing expectations. 
We recur to this triangle model because it provides a broad holistic framework widely 
recognised not only in a scientific but also in a practical context. In TransWind we assessed 
social acceptance with the following mixed method design (see Figure 3): On a macro scale 
the integrated assessment was based on semi-structured interviews, participatory workshops 
and a group discussion (WorldCafé) with the experts from our stakeholder group, an 
estimation of the theoretical wind area potential in Austria (see 2.2.3) and a participatory 
modelling approach to analyse the levelized cost of electricity (LCOE) (see 2.2.3). On the 
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community level focus groups, semi-structured interviews and presentations/tests of 
visualisation tools (see 2.2.4 and 2.2.5) were conducted. Both the integration of results from 
the macro analyses to the community scale and the use of a mixed-method design ensured 
the inter- and transdisciplinary character of TransWind.  
 
TransWind conducted various qualitative and quantitative methods (workshops, interviews, 
focus groups, questionnaires, modelling) assessing the concept of social acceptance. 
Instead of offering solely a scientific description and explanation of social acceptance, we 
opened the discussion to interested stakeholders (civil servants, developers, representatives 
of NGOs and lobbying organisations, public authorities, citizens as well as technical experts) 
and work together with them in order to identify the patterns, drivers, management barriers 
and opportunities of social acceptance. Hence identifying and prioritising the factors 
contributing to the triangle of social acceptance were co-determined by the non-scientific 
participants in the project and formed an integral part of the participatory integrated 
assessment. 
Two research questions guided our assessment:  

1) What are the patterns and determinants of social acceptance of wind energy in 
Austria? 

2) How do the perceptions about the social acceptance differ between expert judgments, 
stakeholder views and citizen concerns? 

In this assessment we framed social acceptance not only as a management task. We go 
beyond the widely recognised normative assumption that “acceptance” is good and 
“resistance” is bad. We were interested in reasons how to implement and why to not 
implement a project. In line with this approach we conceptualised citizens as active agents in 
the process of decision-making and not as disturbance factors, which have to be convinced 
to follow the energy transition. Hence our perception of social acceptance is determined by 
aspects advocating wind energy and by important elements of opposition at the same time.     
 
Methods and data: 
The analysis is based on 28 semi-structured interviews with the experts from our stakeholder 
group (representatives of energy providers, national and regional administrations, protectors 
of environmental law, NGOs, environmental organisations, trade and labour unions, planning 
offices, renewable energy lobbying groups ), 8 focus groups (composed of 34 local decision 
makers and 32 citizens) and 8 semi-structured interviews with citizens and decision-makers 
from the local case studies and one WorldCafé, which was conducted during the first 
stakeholder workshop. The interviews and focus groups tackled the issues of governance, 
acceptance, participation and justice during the planning and siting process of wind farms. 
Both the interviews and the focus groups were using a comprehensive guidebook, which 
consists of key questions relevant to the research questions (see Annex F + G). The 
qualitative data was analysed regarding different forms of participatory methods, planning 
options, technological potentials and ecological constraints. For analyses, the software 
Atlas.ti was used and a coding scheme was established. The codes were derived from the 
interview guidebook (deductive method) and supplemented in an inductive way. This iterative 
method guarantees that all patterns of social acceptance were collected. The qualitative 
content analysis is based on the protocol of the WorldCafé and the transcripts from the 
interviews and focus groups.  
 
Patterns of social acceptance and non-acceptance of wind energy: 
In the core of our analyses rest the preferences and values of stakeholders, local to regional 
decision-makers and citizens on the jurisdiction, political and social parameters, ecological 
constraints and technical feasibility of wind farms. The following patterns of social 
acceptance and non-acceptance were prioritised by our respondents. Hence this is not an 
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exhaustive list. The focal points are a result of the sample and represent the stakeholder’s 
interests.2

 
  

- Effects on the landscape scenery: Our interview partners and focus group participants 
mentioned the landscape scenery as the most important impact on social acceptance. 
People have a perception of industrialised landscape scenery caused by more and more 
visible wind turbines. In addition they regard wind turbines as a limitation of the recreational 
function of the local environment. The irritation is caused by the visibility of the turbines itself, 
the rotating blades and the navigation lights. In addition wind turbines on hilltops or on 
mountain backs are highly visible and alter the perception of the landscape scenery 
tremendously (especially in alpine land). In contrast some participants emphasized 
habituation effects. People in their young days are getting used to energy landscapes and do 
not regard wind turbines as a negative impact on landscape at all.  
The not-in-my-backyard (NIMBY) effect was only put forward sporadically. It is used much 
more as a metaphor concealing other concerns about wind energy.  
 
- Nature and wildlife conservation: The second important objection regards negative impacts 
on protected areas (e.g. Natura-2000, biosphere reserve) and the protection of species, birds 
and bats. Every siting process for a wind energy project requires on-the-ground surveys 
regarding the impacts on wildlife and wildlife habitat to receive the environmental permit. The 
parties who have a legal standing in the environmental impact assessment can assign local 
screening mechanisms to assess risks and impacts to wildlife. If conflicts are detected by 
these expert surveys in the permit process, the specific project has to be modified or even 
stopped. In most cases operators have to implement detection and deterrence technologies 
or provide compensating areas and measures (e.g. nesting sites, wetlands, and 
afforestation). In addition, conflicts with the nature and wildlife conservation have a strong 
veto power in the decision-making process. They are therefore sometimes exploited by 
citizens’ initiatives or action groups, who are against the siting of a wind project. Operators 
are consequently complaining about the associated planning risks and increased investment 
costs. They are stressing the argument that the wildlife is already benefiting from wind 
energy projects by reducing the hazardous effects of climate change or by providing 
compensation areas. However, the conflicts between nature conservation and climate 
change are irresolvable. While ecologists highlight that there is no compromise between the 
two objectives possible, operators frame their performance as already environmental friendly.  
Still, there is a common understanding that data in the field of bird and bat migration is 
missing and more (publicly available) research is needed. The recording and use of 
important bird life areas (IBAs) in various decision-making processes (like the federal 
suitability zones) is a first attempt to close this gap.  
In future a special emphasis should be put on the ecological impacts of wind energy projects 
in wood land, where so far no comprehensive information is available in Austria.  
 
- Impact on human ecology: Our qualitative content analyses show that our interview 
partners perceived the following most important impacts on human ecology: noise (inkl. 
infrasound), shadow, ice shedding, and impacts of navigation lights. Turbine noise, shadow 
effects and ice shedding vary with distance, atmosphere and terrain. The operators argue 
that due to the Austrian spatial legislation requirements regarding the distance to dwellings 
most of these impacts of human ecology are limited. The residual impacts have a stake in 

                                                
2 The following items were only relevant for some respondents in our study – therefore they do not 
allow general conclusions: hunting; community based financial participation opportunities (like 
community joint venture enterprises or an investment for private equity); the costs of green electricity 
for households; the necessity of a societal transformation in regard to changes in life-style, consumer 
or mobility patterns; loss in value of private properties; public acceptance of wind energy (opinion 
polls); feed-in tariffs. 
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the environmental permit and are tackled by expert surveys. Measures, which reduce the 
negative effects, could be a noise optimised operation mode, heated rotor blades, ice 
shedding warnings, shut-off mechanisms, or a relocation of the wind turbine. However, on 
the community level the discourse is shaped by revealed emotions and fears linked to these 
effects on human ecology and often lead to disputes and conflicts. The respondents 
emphasised infrasound as the most dominant issue in this confrontation. Therefore every 
siting and planning process should be responsive to these treats, because it often 
determines the degree of local acceptance.          
 
- Public participation, trust and transparency: To engage citizen and local stakeholders in the 
planning and siting decisions is a decisive moment and task in the implementation process. 
All respondents agreed that operators have to inform the municipality (mayor and citizen 
council) and the general public as early as possible. They should be informed about the 
project’s basis conditions, the expected location, the local investments and benefits, the 
environmental, human and ecological effects and the possibilities to engage in the decision-
making process (e.g. to voice an opinion in the environmental impact assessment). Public 
relations (press releases, newspaper articles), info-days, site inspections and face-to-face 
contacts were mentioned as appropriate methods of information. These tasks have to be 
strictly planned and conducted in comprehensible, transparent and trustful ways. 
Responsible for the management should not only be the operators, but also other entities like 
citizen initiatives, the citizen council or members of the civil society. Emphasis should be put 
on local opinion leaders (e.g. secondary residences) as a pivotal group. However informing 
citizens is not enough to engage them. Local stakeholders should have a say in the decision-
making processes and be able to negotiate the quantity, height and location of wind turbines. 
From the operators point of view, this aims at bringing the project to its appropriate size and 
dimension and to make it ready for the environmental impact assessment. From the citizens’ 
point of view, they can trust in a transparent process, where their fears and objections are 
seriously taken into account.  
Introducing a public opinion poll (“Volksbefragung”) in a municipality could raise the 
accountability and legitimacy of decision-making. At the same time it does not provide an 
arena for conflict resolution or fair negotiations. Hence it often leads to a polarisation of local 
communities. In addition operators seem to be reluctant to this political instrument, because 
such votes often receive large negative publicity.    
 
- Distribution of benefits and losses: The distribution of benefits among the local parties 
affected by the wind turbine is a delicate issue. First of all operators have to complete 
contracts with the municipality (“license agreement” e.g. for the use, maintenance and repair 
of roads) and the land owners (legal provision about the servitude rights). In both cases 
money is spent (several thousands of Euro per wind turbine and year) to compensate 
negative effects or economical losses. Some respondents claimed that these payments are 
used to buy votes or interests. Operators instead assert that this money is an integral part of 
the siting and planning process and make good economic sense. However, in regard to 
social acceptance it is very important to distribute and utilise these payments meaningful 
(e.g. dedicated to specific purposes; mutual fund solutions) in order to reduce enviousness 
and distrust (e.g. between land owners and the residential population). In addition the parties 
involved should try to achieve an equal distribution not only within a municipality, but also 
among the neighbouring communities, which are affected by the wind farm.  
 
- Energy strategies and political leadership: Although public support of renewable energy and 
the discourse about climate change boost the use of wind energy, our respondents assert a 
lack of political leadership in regard to policy coherence and consistence. There is no 
common understanding about the development of wind energy from a national to a regional 
and local perspective and only very little policy coordination across federal state 
(Bundesländer) boundaries. The Austrian eco-electricity act (“Ökostromgesetz”) makes the 
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renewable energy targets explicit, but without negotiating it with the local to regional 
administrative levels responsible for the implementation (spatial planning, zoning, 
requirements regarding distance). On the positive side, four out of nine federal states in 
Austria have defined suitability and exclusion zones for wind energy to reduce conflicts with 
local communities and to make the planning for operating companies more reliable 
(Burgenland with a pioneering role). However, this instrument of political steering was e.g. 
released too late in the case of Lower Austria and is not legally binding in Upper Austria. 
There is a general national to local energy strategy missing, where the development of wind 
energy is embedded and supra-regional planning and siting decisions are taken. In addition 
most of the respondents state that the introduction of energy efficiency measures and the 
definition of reduction limits should be an integral part of the energy strategies and would 
definitely foster the social acceptance of wind energy. 
On the community level it is necessary to frame the issue at stake as a regional energy 
project, which means to communicate why it is important and to link it to other energy 
measures like the promotion of renewable energy (subsidies), the creation of electric vehicle 
charging stations or the refurbishment of the street lighting, etc. 
 
- Impact on tourism: Compared to the other patterns of social acceptance, the impacts on 
tourism were surprisingly much less discussed in our study although three out of six case 
studies were characterized by a middle to high degree of utilization by summer- or winter 
tourists. Especially the group of operators did not expect many negative effects on the tourist 
industry. However, as in the Alpine scenery the visibility of wind turbines and the relevance of 
tourism gain more importance, nature conservationists, local decision-makers and citizens 
are afraid of damaging the recreational functions of homeland and economical losses e.g. 
due to declining overnight stays. Hence the impact on tourism strongly correlates with the 
perception of a landscape for recreation. 
 
- Economic sustainability:  Wind sites, which received problems in terms of too little distances 
to dwellings in the past will be removed (dismantling) and others will be replaced by less but 
more powerful turbines, which increases the total capacity in MW (repowering). After 15 or 
20 years of operation, citizens probably will get used to an industrialised landscape scenery. 
The new turbines have to pass through the approval procedures including an environmental 
permit, but the respondents do not expect new conflicts with respect to nature conservation 
or human ecology. The financial distribution from the operators to the municipalities and land 
owners will be negotiated again. Current examples showed that these sites will get more 
expensive for wind operators. Consequently, most of the interviewees regarded the process 
of dismantling and repowering as a win-win-situation. There are only two negative effects – 
one is an increased visibility. That way, the current distance limits should be reconsidered in 
the case of repowering. Another concern is about environmental and resource economics. 
The current support regime (fixed feed-in tariffs for 13 years; afterwards market rate) 
supports the dismantling of the turbines after this period although the service lifetime is about 
20 years. From a financial point of view, the repowering after 13 years makes sense under 
the current regulation scheme, but it may constitute a waste of important resources.  
 
On the basis of the qualitative assessment (WP2 and WP5) and the major results from WP3 
and WP4 TransWind established a guideline for various user audiences interested in 
handling the acceptance and non-acceptance of wind energy (seen Annex I). The guideline 
was critically discussed within the group of stakeholders, revised (principle of consultation) 
according to these expert opinions (see Annex R) and is published at the project website 
http://www.transwind.boku.ac.at/ 

2.2.3 Modelling of wind power potentials (WP3) 

as a key document disseminating the results.  

In this work package we assessed the Austrian wind energy potential in a participatory 
modelling approach. Therefore, we included inputs from an online questionnaire, e-mail 

http://www.transwind.boku.ac.at/�
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consultations and two stakeholder workshops into the GIS based modelling tool “WTWB - 
Where the wind blows” (Schmidt et al. 2013). The model uses data of the Austrian wind atlas 
(Krenn et al. 2011) and simulates wind speeds on an hourly basis for each hectare in Austria. 
 
Milestones (M) within WP3: 
Task Description Status 
M3.1 GIS model updated Completed 
M3.2 Model parameters aligned with outcome of stakeholder workshop Completed 
M3.3 Model structure (i.e. optimization) updated Completed 
M3.4 Model scenarios run Completed 
M3.5 Model validation by stakeholders Completed 
M3.6 Model scenarios re-run, preparation of input for case study selection Completed 

 
Participatory modelling approach 
To give stakeholders the possibility to articulate their preferences and give inputs at all 
stages of the participatory modelling process, we conducted an online survey and several e-
mail consultations and organized two stakeholder workshops with the members of our 
reference group (see Figure 4). Federal state authorities, especially those from Burgenland 
and Styria, contributed with their experience from previous planning processes and their 
expertise on regional spatial planning laws in the context of wind energy. Wind park 
developers provided information on the technical restrictions (e.g., the maximum feasible 
slope). Experts from nature conservation groups highlighted relevant ecological restrictions, 
such as the type of protected areas that should be excluded.  
 
The results from the online questionnaire revealed priority areas for future wind power 
production and define minimum distance limits. The majority of the respondents agreed that 
wind energy can contribute to mitigate climate change (78%), reduce the dependence on 
fossil fuels (74%) and that it is an economically feasible source of renewable energy (65%). 
Concerns were raised about the impact on the landscape (65%) and conflicts with nature 
conservation (48%), especially possible negative impacts on birds and bats (43%). The 
suitability of different land use categories has been evaluated quite similarly by most 
stakeholders (Figure 5). However, the suitability of forests is seen very controversially with 
12 respondents (52%) assessing forest areas as very suitable or suitable for wind energy 
and 11 respondents (48%) arguing that they are unsuitable or very unsuitable. 
 
The results of the online questionnaire were summarised in a criteria catalogue (Table 1) and 
used to define three scenarios (min, med and max) for potentially suitable wind turbine sites.  
In the min scenario, we consider several strict restrictions and large setbacks to protected 
and settlement areas so that all of the stakeholders agreed that no more areas should be 
excluded as potential sites. This implies that even the most restrictive stakeholders with 
respect to wind power deployment agreed that such a scenario would be feasible from their 
point of view. The max scenario was chosen in a way so that the stakeholders agreed that no 
more areas should be considered to be potentially suitable, i.e., by using lower setbacks to 
protected and settlement areas (max scenario). This implies that even the stakeholders with 
greatest interest in wind power expansion agreed that wind power should not be deployed 
beyond that point. The min and max scenarios represent the lower and upper bounds of the 
acceptable wind energy potential in Austria from a socio-political perspective, as defined by 
the stakeholder group. The large bandwidth of the min and max scenario made it difficult to 
draw conclusions about the potential contribution of wind energy in Austria. To provide a 
more meaningful estimate within this range we defined a med scenario. Due to the 
heterogeneity of the stakeholder group, it was not possible to reach consensus on the med 
scenario. Therefore, assumptions and offset distances of the med scenario are based on 
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current national and federal state legislations and recommendations by experts and from 
previous studies. To provide a reference value for our three scenarios, we also calculated the 
economic wind energy potential for the suitability zones defined by the federal states of 
Burgenland, Lower Austria, Styria and Upper Austria.  
 
In a second workshop, six months later, we discussed the criteria catalogue for the scenarios 
of potentially suitable wind turbine sites with our stakeholder group. The recommendations 
and comments of the key stakeholders were collected and used to update the criteria 
catalogue. Experts from regional land use planning authorities argued that current 
settlements and buildings as well as potential future settlement expansions should be 
considered. Therefore, we gathered information on land-use plans to include land that was 
dedicated as a building area as an additional exclusion zone. Our approach to generally 
exclude or include forest areas was criticized for being too simplistic. Stakeholders 
suggested that the main function of a forest area (productive, protective, recreational and 
social welfare function) according to the Austrian forest development plan (Fürst and 
Schaffer, 2000) should be integrated, and only those areas with prevailing productive 
function should be considered to be suitable. Another concern that has been raised is 
whether the defined maximum elevation for wind sites is a proper criterion. Critics argued 
that using the alpine forest border line instead of the maximum elevation would better reflect 
topological differences between Eastern and Western Austria. For the integration of the 
alpine timber line as a new criterion we used results from a study of Kilian et al. (1994). Wind 
park developers noted that the assumed maximum slope of up to 20°, which we had taken 
from a previous study on the wind potential in Austria (Prinz et al. 2005), was unrealistically 
high. According to the wind energy experts in our stakeholder group, it was not economically 
feasible to build wind turbines on sites that are steeper than 5.7°. Values from scientific 
literature are usually much higher, ranging from 11.3°, or 20% (Grassi et al., 2012), to 15° 
(Gass et al., 2013; Winkelmeier et al., 2014) and 16.7° or 30% (Lütkehus et al., 2013). 
Therefore, we assumed a range between the expert values (5.7°) and the lower values that 
were found in literature (11.3°). In a third step, the redefined values for the min and max 
scenario were approved by all of the stakeholders. The contributions and results were 
collected on our project webpage (www.transwind.boku.ac.at) to encourage continuous 
stakeholder feedback.  
 
Integration of stakeholder inputs and modelling of the economic potential 
The inputs from our reference group contributed to improve the quality and the legitimacy of 
the results. In total, the 28 experts from the various organisations provided a diverse picture 
of social, economic and technical barriers that have to be considered for assessing Austria’s 
future wind energy potential. Discussions in the workshops revealed that the definition of the 
theoretical wind area potential is a key issue that determines the acceptance of wind energy. 
Therefore, the collection of geographic information to represent the different land use 
categories was one of our key tasks. To represent their attitudes towards the suitability of 
different land use categories for wind energy generation, we collected GIS data on land use 
categories, topology, settlement areas, federal land use plans, protected areas and important 
habitats and migration routes for wild animals, infrastructure, the regional alpine forest line 
and the main function of forests. A detailed overview of data-sets and data sources is given 
in Table 1.  
The design of support schemes for wind energy is another important factor for the 
economically optimal locations for wind power turbines. As the future support scheme for 
renewable energy in Austria is ambiguous and unpredictable, the implementation of different 
policy options into the existing optimization model was neglected and allowed us to use more 
resources for the GIS modelling which was strongly discussed by stakeholders. The 
economic potential was directly derived by calculating levelized costs of electricity (LCOE) for 
all feasible locations and generating supply curves based on the different scenarios for the 
theoretical wind area potential and the future energy demand without using the optimization 
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model. The following modelling steps were used to derive the supply curves: After modelling 
the theoretical wind area potential using the available GIS data, the theoretical wind energy 
potential was calculated by simulating mean hourly wind speeds from the Weibull 
distributions provided by the Austrian wind atlas. 
 
In the next step, we transformed wind speeds to power production by applying power curves 
of specific wind turbines. Also, the maximum number of possible turbines was determined by 
implementing a minimum distance between two wind turbines of 6 times the rotor diameter. 
In the last step, we calculated the LCOE for all wind sites, applying a wide range of estimates 
from literature for investment and operation costs, the discount rate and wind turbine 
lifetimes (Table 2). The supply curves were generated by sorting and summing up the LCOE 
of all potential wind energy sites. 
 
Scenarios for Austria’s energy demand in wind energy share in 2030 
Many targets for renewable energies and also for wind energy are defined as a relative share 
of the final end energy demand. To provide a feasible bandwidth for the end energy demand 
in 2030 and the resulting wind energy generation we used four scenarios (Table 3). We 
assume, that in the best case, the demand can be stabilized at the level of 2013, and in the 
worst case, the demand will continue to grow with the same annual rate of 1.5%, as 
observed on average in the last 10 years. To reach renewable energy targets for wind power, 
these scenarios would require an annual wind energy generation between 6.2 and 16.1 TWh 
for 2030. 
 
Results for the theoretic area and economic wind energy potential 
The area of potential wind turbine sites ranges from 74 km² in the min scenario up to 2285 
km² and 3305 km² in the med and max scenario, respectively (Figure 6). This is equivalent to 
0.1%, 2.7% and 3.9% of Austria’s total area, respectively.  
Assuming that the best wind turbine locations are utilized first, the LCOEs increase with the 
installed capacity. The supply curves in Figure 7 visualize the relationship between installed 
capacity and the marginal LCOE for all scenarios of potentially suitable wind turbine sites. As 
the potentially suitable wind turbine sites decrease, the corresponding supply curves become 
steeper. The economic wind energy potential at a given price level varies considerably 
between the area potentials scenarios.  
 
Under the assumptions of the min scenario, only a total of 3.5TWh of wind energy could be 
produced at relatively high costs of 96 to 243 € MWh-1. Thus, it would not be possible to 
meet the wind energy targets of 3GW installed capacity (equivalent to about 6.3TWh 
assuming current capacity factors) of the Austrian Eco-Electricity-Act 2012. The different 
area availabilities of the med and max scenario result in only little differences for the LCOE of 
wind energy production below 25 TWh. Within both scenarios, even ambitious wind energy 
targets could be met at reasonable costs of less than 100 € MWh-1. The large bandwidth of 
LCOE results is caused by different assumptions for investment and operation costs and the 
discount rate. 
The Austrian green electricity act of 2012 foresaw a wind energy production of approximately 
6 TWh (3 GW installed capacity) for 2020. The marginal baseline LCOE for attaining this 
target ranges from 86.83 EUR MWh-1 in the max scenario and 87.82 EUR MWh-1 in the 
med scenario up to 91.20 EUR MWh-1 for federally defined suitability zones. The light-
colored areas (Figure 6) indicate the uncertainty range for the marginal LCOE based on the 
different assumptions for investment and operation costs and the discount rate (Table 3). For 
the most optimistic assumptions (low investment and operational costs) the marginal LCOE 
was between 8% and 14% lower than the marginal baseline LCOE. For the most pessimistic 
assumptions, the marginal LCOE was 16% to 20% higher than the marginal baseline LCOE. 
Many targets for renewable energies and also for wind energy are defined as a relative share 
of the final end energy demand. Thus, the development of the end energy demand 
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determines the costs for attaining a certain wind energy share. The grey dotted lines in 
Figure 6 indicate the wind energy generation that is necessary to reach a 10% and 20% wind 
energy share under different assumptions for the energy demand in 2030. At an end energy 
demand of 62.0 TWh, i.e., a stabilization of demand at 2013 levels, the marginal baseline 
LCOE for attaining the 10% target (scenario 1) varied between 86.92 EUR MWh-1 in the max 
scenario and 87.95 EUR MWh-1 in the med scenario up to 91.45 EUR MWh-1 for the federal 
suitability areas. Assuming that feed-in tariffs are calculated based on our LCOE calculation, 
the annual costs for reaching the 10% wind energy share under a feed-in tariff scheme are 
3.8% and 4.9% (23.8 and 30.7 million EUR) lower for the med and max scenario compared 
to the federal suitability zones. If the end energy demand increases to 84 TWh in 2030, the 
suitability zones already defined by federal states will not provide sufficient areas to increase 
the wind energy share to 20% (scenario 4) and even the costs for stabilizing the share at 
10% (scenario 3) increase significantly to 110-140 EUR MWh-1. In the med and max area 
scenario the LCOEs in scenario 4 increase to about 95 EUR MWh-1. 
 
The spatial distribution of optimal wind turbine sites varies significantly for the different area 
potentials. Figure 8 compares optimal wind turbine locations for the suitability zones defined 
by the federal states (Burgenland, Lower Austria, Styria and Upper Austria) and the medium 
area potential. It demonstrates that in the medium area potential, the economical optimal 
expansion of wind energy takes place in Burgenland, Carinthia, Lower Austria and Styria. 
The difference between federal suitability zones and the medium area scenario becomes 
more evident with increasing wind energy shares (scenario 3). In this case, it would be 
necessary to use the majority of federally defined suitability zones – also those in Upper 
Austria and Western parts of lower Austria with less favourable wind conditions. In the 
medium area potential, wind power expansion would concentrate mostly in Burgenland and 
the Eastern parts of Lower Austria, where already now the majority of wind installations can 
be found. In the medium area scenario, the total wind energy generation would remain 
constant in Styria. However, different sites would be selected, which leads to slightly higher 
average full load hours and a reduction in installed capacity of about 30 MW (or ten 3MW 
turbines). In the medium area scenario, Carinthia could contribute 2% and 3% to the total 
wind energy generation in scenario 1 and scenario 3, respectively. The higher availability of 
sites with good wind conditions in the medium area scenario compared to the suitability 
zones defined by the federal states leads to higher average full load hours and requires less 
wind turbines to reach a certain total wind energy production. In scenario 1, the total number 
of wind turbine installations decreases by 4% and by 9% in scenario 3. 

2.2.4 GIS analysis and development of interactive visualisation tools (WP4) 
During WP4, four visualisation methods and techniques were identified and evaluated: 1) 
static images (with video support), 2) Game engines and game engine equivalent 
technologies 3) Augmented Reality and 4) Virtual Reality visualisations.  
 
1) Static images are a state of the art method to visualize planned wind turbines and to 

simulate their appearance in the landscape. The method is mostly based on taken photos 
where wind turbines are retouched using specific software products or image processing 
software.  

2) When it comes to interactive 3D models, specific demands regarding data integration, 
user experience and modelling efforts appear, which need to be addressed. Therefore we 
performed a literature and web-based research on existing technologies. One category in 
this context are game engines that allow users to create own levels within its gaming 
environment. Some of the most powerful engines such as the Cry engine or the Unity 
Engine are free for non-commercial or educational use and can provide a very impressive 
graphical experience. Nevertheless they are mostly designed for smaller levels and have 
no specific tools and interfaces to integrate large-scale GIS data easily. Therefore the 
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modelling effort is too time consuming for a systematic use in participation processes. 
Further, most of these engines have a very high demand regarding processer speed and 
the graphic card. For architectural purposes, a visualisation suite named Lumion3D exists 
that provides a very easy to use interface and a high graphical quality. As the largest 
spatial extent in Lumion3D is 4x4km, it is however not suitable for wind turbine 
visualisation. The last program we have tested was the Virtual Terrain Project software 
package (VTP). It is an open source software suite that comes with a builder 
(VTPBuilder) program, a program for entity management (CManager) and an interactive 
3D environment (Enviro). The software looks a bit out-dated but has a very 
straightforward and logical workflow for the systematic integration and visualisation of 
GIS data in Enviro. The concepts are comparable to one of the leading landscape 
visualisation programs named Visual Nature Studio. Regarding the graphical quality it is 
not comparable with the latest game engines but it provides a realistic 3D environment. 
VTP has the most efficient workflow for the preparation of interactive landscape models 
with a large spatial extent.  

3) Augmented reality is a concept for an immersive landscape experience where the 
planned 3D model is overlayed with the real environment using mobile technology. The 
proof-of-concept has worked, but there still lots of problems and uncertainties such as 
sensor precision (especially the compass), and missing object masking, which means 
that the 3D objects are always in the foreground. 

4) Virtual reality is a young but booming technology driven by the fast spread of mobile 
devices. It allows a more immersive view as it isolates the viewer with the VR glasses 
from the rest of the world. Nevertheless, there still exist technological restrictions such as 
screen resolution or limited computing resources on the mobile phone.  

 
From the perspective of the technical development process, retouched images (1) are very 
simple to create. They provide a high level of photo realism. Additionally, these images can 
be easily implemented in Websites, brochures or in on- and offline surveys. Nevertheless, 
the level of immersion is very low, and the users cannot change perspectives or parameters 
easily. Although those images are static, the wind turbine itself can be animated using video 
animations and the formats are suitable to transfer to different media. More possibilities for 
interaction and immersion can be provided by producing full 3D models (2) that can be 
applied to different media. The challenging task in this context is the modelling effort, as 
normally, wind infrastructure can be seen over long distances due to their size and huge 
areas have to be visualized therefore. This issue can be partly solved using databases on 
interchangeable landscape elements and textures as well as a detailed GIS database to 
enable an efficient workflow. As 3D models are flexible regarding the platform of 
presentation, it can be used within gaming engines that can generate highly detailed and 
realistic environments. In addition it can provide highly immersive experiences using latest 
VR technology. On the other side, the production of content for gaming engines is very time 
consuming, requires a lot of experience and contains some obstacles to install the content on 
a computer (e.g. user rights, etc.). Lower level 3D models can be provided using GIS 3D 
engines (e.g. ESRI City engine, Biosphere 3D) or the 3D options of Google Earth. The final 
approach to visualize wind power infrastructure is the application of Augmented Reality (3) 
which means, that 3D models of objects like wind turbines interact with the real environment 
using the real time camera view of mobile devices like smart phones or tablets.  
In addition a database with 3D elements and textures suitable for integration in 3D 
visualisations was established. Moreover numerous elements and textures were generated 
and several more were collected and adapted from open source databases. A special focus 
was set on the variety of different vegetation types, as this seems to be a crucial point for the 
authenticity of a realistic experience of the natural environment. Vegetation is, however, often 
neglected in 3D visualisations. 
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Based on the case study selection (see section 2.2.2), the potential municipalities were 
screened regarding the availability of open source datasets and through potential sight axis 
regarding suitable morphologic conditions for 3D visualisation. 
 
Milestones (M) within WP4: 
Task Description Status 
M4.1 Database on 3D infrastructure Completed  

M4.2 GIS-based visual indicator to assess the visual impact of 
wind turbines in a landscape 

Completed  

M4.3 Real-time 3D environments for the case study regions Completed  

M4.4 Validated GIS-based visual indicator based on the input 
from the questionnaire 

Undue 

 
M4.1 Database on 3D infrastructure 
The creation of the database on 3D infrastructure was an on-going process by systematically 
sorting and categorising 3D models as well as textures during the data gathering and 3d 
modelling process with the goal to develop an dataset for further projects and to optimise the 
quality of 3D models and textures. The textures are stored as graphics in common formats 
(JPEG, PNG). The 3D Models are mainly modelled using SketchUp and stored in the open 
source format OSG (Open Scene Graph). The OSG-Format has the advantage that it comes 
in a readable text-format and can therefore be automatically adapted and enhanced by 
applying “search and replace” scripts. With this method we were able to enhance the texture 
quality and produced optimised models for a better computer performance. This is important, 
as interactive models consume a lot of calculation power and therefore a stringent 
optimisation scheme is needed to provide interactive models with a high frame rate for 
frictionless navigation. 
 
M4.2 GIS-based visual indicator to assess the visual impact of wind turbines in a landscape 
GIS-based indicators for the visual assessment of planned wind parks exist and are based 
mainly on viewshed analysis. The problem in these approaches is that usually the visibility is 
calculated in a simple visible/not visible scheme (0/1) negotiating aspects of distance and 
partial masking of wind turbines by relief or forest areas. Therefore we developed a GIS-
based calculation model to produce weighted viewshed maps based on different studies 
addressed landscape impacts of large infrastructure (Brahms and Peters, 2012; Weise et al., 
2002; Welsch et al., 2012). 
 
In a first step we developed a weighted viewshed indicator for our medium scenario at 
Austrian level (see Figure 9). Relief calculations are based on the STRM elevation model 
with a resolution of 80m. To assess view limitations caused by forest areas, we added forest 
areas from the JRC forest dataset by adding a constant height of 20m for these areas to the 
elevation model. Many viewshed analyses consider a 10km radius, but as in many Austrian 
regions the visibility of wind turbines is much wider (mainly due to the flat plain regions and 
dispelled agricultural landscapes), we consider a radius of 20km for our analysis.  
The weighted viewsheds were calculated per single potential wind turbine and then 
aggregated over a statistical sum-function to produce a nation-wide map on the visible 
impact of wind turbines. Based on these findings, we are preparing the calculation model of 
analysing the current stock of wind turbines in Austria and compare it with potential 
development scenarios developed in WP3. 
 
M4.3 Real-time 3D environments for the case study regions  
Before starting to develop a workflow for the creation of interactive 3d models, we performed 
a research on available technologies and platforms. The main challenge was to identify 
technologies that provide a frictionless and in terms of working time affordable framework to 
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integrate GIS data such as digital elevation models, land use, street data and infrastructure 
together with 3D models of houses and infrastructure into an interactive environment for the 
communication of visual aspects of wind turbines in the case study region. We decided to 
model a total area of 20x20km (according to the viewshed analysis) for each case study and 
identified core areas with a modelling emphasis depending on the location of the wind 
turbines in relation to the core settlement areas. 
There are several technologies available that allow the development of interactive 3D models 
based on game engine technologies (e.g. Cry Engine, Unity, Unreal Tournament). The 
problem in all these technologies is that the automatic integration of GIS data is not or very 
little considered which means, that building a large scale model is very time-consuming and 
therefore economically not affordable in participation processes. A software package, that 
allows the integration of GIS data is provided by the Virtual terrain Project (VTP). A further 
advantage is that the software is released under an Open Source License which means, that 
it is provided for free on multiple platforms and can be modified to fit specific demands. 
Beside the interfaces to GIS data, methods for the automatic creation of 3D houses (block 
models) based on a given foot plan, a building height and a roof style helps to model a large 
amount of houses in an affordable time. 3D models are supported in the Open Scene Graph 
Format (OSG) and can be integrated using point data with X/Y-Coordinates and additional 
information such as filepath, scalefactor and rotation. The information will be provided using 
GIS point data within the Shapefile-Format (shp). 
Depending on the size and structure of the case study municipalities, the modelling efforts 
varied very strongly. Table 4 shows the amount of the different entity types used in the case 
study models. The highest modelling effort is for modelled buildings as there is no potential 
for process automatisation. But the development of the library for 3D models and textures 
increased the modelling process significantly. 
 
Virtual Reality models (VR) and Augmented reality 
During the project work, two technologies entered a broader market driven by the rapid 
development of mobile devices such as smartphones or tablets. Therefore we explored these 
technologies and tested their applicability in the context of large-scale landscape 
visualisations. 
Virtual Reality (VR) seems to be the next “big thing” in the entertainment market, but only 
little hardware that provides a fully featured VR environment is available in the moment (e.g. 
Oculus Rift). Nevertheless, smartphones represent a tool that can be transformed into a VR 
device with little technological expansion by using VR headsets for smartphones. In a basic 
application, stereo videos and images can be presented and technologically enhanced with 
head position recognition using the built-in sensors.  
Augmented reality is popular since years in product presentation but have not reached a 
broader spatial context. Smartphones provide GPS positioning, orientation sensors and a 
camera which means, that the basic information that is necessary to show geo-referenced 
models (e.g. wind turbines) overlaid with the real environment (using the camera) is 
technically possible. Problems occur due to issues with the accuracy of the sensors. The 
GPS provides a position accuracy up to 5m which is enough to provide an accurate 
positioning in relation to the position of potential wind turbines. The main issues has to do 
with the orientation sensor, as in mobile phones the orientation is calculated based on 
movement recognition mainly based on GPS and accelerometer sensor data as magnetic 
compasses will not work due to magnetic hardware parts in smartphones. This means that 
the position accuracy is sufficient while the user is in motion, but when the position is 
constant, the model starts to rotate which means the position of the wind turbines shifts 
significantly. Another crucial problem is the recognition of the concealment of wind turbines 
due to the relief, other infrastructure or vegetation elements. This problem can only be 
addressed by integrating these structures into the 3D model as elements but this works only 
for small areas. 
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M4.4 Validated GIS-based visual indicator based on the input from the questionnaire 
For the development of the GIS-based indicator on the visual impact, we applied an 
evaluated model regarding the visual impact estimation based in distance and masking 
(Brahms und Peter, 2012). Therefore, an additional evaluation of the mapped indicator was 
not necessary. The arising resources where used in WP1 and WP2 as the inter- and 
transdisciplinary framework (knowledge transfer, stakeholder participation) became more 
important than assumed in the application. 

2.2.5 Local case studies (WP5) 
Based on a multiple set of criteria (see 2.2.2) we selected six potential case study 
municipalities. In the following step, we needed to find out if the techniques described in WP4 
can transport a different level of information to our target group (residents of the case study 
municipalities) and if so which kind of information is majorly transported. Therefore we 
developed a workshop setting with a fictive planning project (including a so called 
visualisation course), which should be tested in four (Bärnkopf, Fischbach, Hinterstoder, St. 
Gilgen) out of the six case studies. The aim of the two additional case studies was to deepen 
our understanding about local conflicts and opposition to already developed wind energy 
projects (Himberg) and about the case of repowering (Parndorf). In both cases we decided 
that visualisation efforts are not applicable. Therefore we worked with qualitative semi-
structured interviews (four in each case study) instead of using the workshop setting and 
visualisation course.  
 
Milestones (M) within WP5: 
Task Description Status 

M5.1 Moderated focus groups Completed 
M5.2 Qualitative content analyses Completed 

M5.3 Feed-back loops (results from WP2, WP3 and WP4 in 
relation to WP5) Completed 

 
The project leader of TransWind contacted the responsible authorities (principally the mayor) 
to explain the project’s aims and to negotiate a possible commitment of the municipality. In a 
personal appointment the issues at stake (tasks, responsibilities, and methods) were 
discussed between the project leader and the mayor and an agreement made. All of our first 
choices (selection of six municipalities) agreed to take part in the project. To gain the 
interview partners, the snow ball approach was used. Interview partners were mayors, 
members of the local councils, representatives of citizen initiatives, nature conservationists 
and wind energy operators. Participants of the workshops were recruited by distributing a 
direct mail (leaflet see Annex J) to all households (cf. Table 5) in the municipalities, by 
advertising the event on local websites and in newspapers and by cover letters to selected 
decision makers from politics, business and civil society. If the wind infrastructure of the 
fictive planning project could been seen from neighbouring communities, also 
representatives of these municipalities were asked to take part in the workshop.  
 
The local case study workshops consisted of four different stages: (1) detailed project 
description, (2) visualisation course with three different visualisation techniques (static 
images, interactive 3D model, and virtual reality), (3) survey to evaluate the experiences and 
handling, (4) moderated focus groups to discuss the social acceptance of wind energy. 
In the detailed project description, the project team provided all relevant information about a 
fictive planning project. Furthermore, also the way that led to the fictive planning project and 
the selection as case study municipality was transparently communicated within 
presentations, posters and peer to peer discussions. Then participants were able experience 
the explained scenarios with three diverse visualisation techniques by themselves. Therefore 
black cardboard boxes were created to guarantee a level of immersion and therefore a focus 
on the shown scenario and technique. First, people were able to see the fictive wind energy 
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project from different selected perspectives within a self-controlled procedure of the state of 
the art method of static images (Diashow). Second, the scenario was displayed as an 
interactive 3D model, where test persons were able to decide their point of interest by 
themselves, but within a rectangle in the size of 20 x 20 km. Third, a preliminary prepared 
tracking shot was provided to experience with the technology of Virtual Reality. The project 
team provided technical assistance if needed. After people passed all three stages of 
techniques, they were asked to take part in a survey that focuses on the handling of the 
technique and the quality & plausibility of the visualisation itself (the comprehensive results of 
the survey are documented in Annex K). In the last part of the survey, participants were 
asked to evaluate the overall performance of the experienced technologies from 1 (very 
good) to 5 (not sufficient). The results (see Figure 10) show a slight dominance of the 
interactive 3D model, with 43% evaluating the technology as very good, followed by the 
performance of the static images (38%) heads up to the performance of the virtual reality 
technology (37%). Surprisingly the static images and the virtual technology method are close 
together, although regarding the evaluation of the single variables the static images tend to 
be clearly favoured. Speaking of time consumption and economic factors it seems that the 
mature system of creating static 3D images shall be favoured but the interactive 3D model 
performs better in all quality and trustworthiness oriented indicators (trustworthiness, realism, 
the assistance of evaluating the landscape scenery and the support of the power of 
imagination). On the other hand participants favour the static images regarding the handling 
of the technology (navigation, independent handling and the possibilities for interaction) and 
the suitability for participation processes. Both technologies perform excellently in the 
transportation of information which may be rooted in the detailed preliminary project 
presentation and the transparency throughout at the beginning of the visualisation course. 
 
After the visualisation course, the participants were divided in to a group of “interested 
citizens” and “local to regional decision makers” and were invited to take part in focus groups 
(with a maximum of twelve people in each group). The distinction was carried out on the 
basis of a preliminary stakeholder mapping in each municipality and in approval with the 
mayor. The reason behind this selection was to differentiate between public and expert 
opinions. In addition, the participants should be able to raise their ideas, beliefs and attitudes 
in a trustful atmosphere, where no hierarchy is presumed or expected. The focus groups 
should provide an open and trustful debate about the advantages and disadvantages of the 
fictive planning project.  
 
78 participants visited the local workshops in the municipalities. Thereof 66 citizens and 
decision makers took part in the eight focus groups. A detailed description of the allocation of 
the participants is presented in Table 6. 
 
Compared to the public relation efforts advertising the local workshops, only a modest 
number of participants took part in the event. In addition young people, representatives of 
tourism and decision makers from neighbouring communities were underrepresented. These 
shortcomings were counterbalanced by very active participants, which attested the format 
and implementation a high level of expertise and professionalism. The visualization courses 
were a credible and reliable input for the lively discussions in the focus group. After the 
workshops, the transcripts of the focus groups and the most important results of the survey 
(see Annex L) were sent to the participants.    
 

The results of the focus groups and interviews according to the qualitative content analyses 
are presented in the qualitative assessment of the social acceptance (see section 2.2.2).  

2.2.6 Dissemination, knowledge transfer and evaluation (WP6) 
According to the responsibilities and claims of a transdisciplinary project TransWind 
developed various dissemination efforts and mechanisms of knowledge transfer.  
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Milestones (M) within WP6: 
Task Description Status 
M6.1 Four working papers finished Completed 
M6.2 Four scientific manuscripts prepared to be submitted to 

scientific journals 
Completed 

M6.3 Four presentations at national and international 
conference 

Completed 

M6.4 Policy briefs on the basis of the guidelines established 
in M2.5 

Undue 

M6.5 Documentation and results from evaluation of 
stakeholder process 

Completed 

M6.6 Redesign of the conceptual and methodological 
approach of TransWind 

Completed (see WP2) 

Posters and conference presentations 
Schauppenlehner, T.; Scherhaufer, P.; Höltinger, S.; Salak, B.; Schmidt, J. (2014): Den 
Ausbau der Windenergie sozial verträglich gestalten? Eine inter- und transdisziplinäre 
Annäherung, Poster, 15. Österreichischer Klimatag, Innsbruck, 2-4 April 2014. (see Annex 
M) 

Salak, B.; Schauppenlehner, T.; Brandenburg, C.; Jiricka, A.; Czachs, C.; Höltinger, S.; 
Scherhaufer, P.; Schmidt, J. (2015): Bewertung des Landschaftsbildes im Zuge der 
Errichtung von Windkraftanlagen auf Waldstandorten. In: Bundesamt für Naturschutz (BfN), 
Naturschutzfachliche Aspekte von Windenergieanlagen auf Waldstandorten in Deutschland, 
Österreich und der Schweiz. [Naturschutzfachliche Aspekte von Windenergieanlagen auf 
Waldstandorten in Deutschland, Österreich und der Schweiz, Munich, Germany, JUN 24-25, 
2015] 

Schauppenlehner, T., Salak, B., Höltinger, S., Schmidt, J., Scherhaufer, P. (2015): Low-cost 
immersive 3D visualisations for evaluating visual impacts of wind parks using smartphones 
and free software. In: Leibniz Institute of Ecological Urban and Regional Development, 
Abstracts. Energy Landscapes: Perception, Planning, Participation and Power. 

Schauppenlehner, T.; Salak, B.; Höltinger, S.; Schmidt, J.; Scherhaufer, P. (2015): 
Application, opportunities and constraints of different landscape oriented 3D visualisation 
techniques for communication and participation processes of wind energy projects, Poster. 
In: Aarhus University (Ed.), ECCA 2015 Abstract Book. 

Höltinger, S.; Salak, B.; Schauppenlehner, T.; Scherhaufer, P.; Schmidt, J. (2015): Das 
ökonomische Windkraftpotential Österreichs - ein partizipativer Modellierungsansatz, 16. 
Österreichischer Klimatag, Vienna, 28-30 April 2015. (see Annex N) 

Schauppenlehner, T.; Salak, B.; Scherhaufer, P.; Höltinger, S.; Schmidt, J. (2015): 
Gewichtete Sichtbarkeitskarten zur Bewertung der visuellen Präsenz und 
Landschaftsdominanz potentieller Windenergieanlagen in Österreich, Poster, 16. 
Österreichischer Klimatag, Vienna, 28-30 April 2015. (see Annex O) 

Scherhaufer, P. Höltinger, S.; Salak, B.; Schauppenlehner, T.; Schmidt, J. (2015): Zur 
sozialen Akzeptanz der Windkraft in Österreich. Inter- und transdisziplinäres Arbeiten in 
Theorie und Praxis, 16. Österreichischer Klimatag, Vienna, 28-30 April 2015. 

Salak, B., Brandenburg, C., Schauppenlehner, T., Scherhaufer, P., Schmid, J., Höltinger, S., 
Jiricka, A., Czachs, C. (2016): Mixed method design as a supportive tool for evaluation of 
interactive 3D approaches to enhance objectification in wind energy planning processes. 
Permanent European Conference for the Study of the Rural Landscape (PECSRL), 5-9 
September 2016, Innsbruck. 
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Journal Publications 
Schmidt, J.; Lehecka, G.; Gass, V.; Schmid, E. (2013): Where the wind blows: Assessing the 
effect of fixed and premium based feed-in tariffs on the spatial diversification of wind 
turbines, Energy Economics, Vol. 40, 269-276. http://dx.doi.org/10.1016/j.eneco.2013.07.004 
(see Annex P) 

Zeyringer, Marianne; Andrews, David; Schmid, Erwin; Schmidt, Johannes; Worrell, Ernst 
(2014): Simulation of disaggregated load profiles and development of a proxy microgrid for 
modelling purposes, International Journal of Energy Research (online first) 
http://dx.doi.org/10.1002/er.3235 (see Annex Q) 

Höltinger, S., Salak, B., Schauppenlehner, T., Scherhaufer, P., Schmidt, J. (forthcoming 
2016). Austria's wind energy potential - a participatory modelling approach to assess socio-
political and market acceptance, Energy Policy (accepted). 

Scherhaufer, P., Höltinger, S., Salak, B., Schauppenlehner, T., Schmidt, J. (submitted): 
Patterns of acceptance and non-acceptance of wind energy in Austria. A qualitative study of 
practices, policy-making and environmental justice (part of an already accepted special issue 
in Energy Policy).  

Newspaper reports dealing with TransWind 
Hanak, Sophie (2014): Windparks: Ein gigantischer Nachbar, Die Presse, Online-Ausgabe 
(15.02.2014) [Print-Ausgabe, 16.02.2014], http://diepresse.com/home/science/1563201/Windparks_Ein-
gigantischer-Nachbar  

Schröder, Aline (2014): Größer, höher, grüner?, Wiener Zeitung, Online-Ausgabe 
(03.10.2014), http://www.wienerzeitung.at/nachrichten/europa/europaeische_union/665976_Groesser-hoeher-gruener.html 

Complementary dissemination efforts 
TransWind Website: At the beginning of the project, a website 
http://www.transwind.boku.ac.at/ (available in German only) was established, which contains 
a project description, a list with members of the research team and of participating 
stakeholders, the tasks of the reference group, the results from the work packages and a list 
of publications and reports. The web statistics shows that the webpage had 72 unique visits 
per month (mean value). 

Visualisation – survey results: The most important results of the survey (see Annex L) were 
sent to all participants of the focus groups. 

Transcripts of interviews and focus groups: The focus group transcripts were sent to the 
participants of each focus group in the municipalities – interview transcripts only after 
request.  

Public event: About 60 people attended the public event held on 7 of March 2016 at the 
University of Natural Resources and Life Sciences, Vienna. The participants were students, 
stakeholders from the reference group, researchers from universities and an interested 
public. The project team presented the results from TransWind in a nutshell (the 
presentations can be downloaded at http://www.transwind.boku.ac.at/). Afterwards the 
participants were invited to take part in the visualisation course and to discuss project details 
with the project team.  

Policy briefs: We discussed the usefulness of policy briefs (milestone 6.4) within the project 
team and came to the conclusion that due to the contrasting stakeholder views no consensus 
is possible. We invested the arising resources on various other dissemination efforts 
(newspaper articles, public event) not indicated in the initial project’s application.  

Final results: The information of the project results (including the final presentations and the 
final reports) will be sent to the members of the reference groups, the interview partners, the 
participants of the focus groups and to other interested parties.  

http://dx.doi.org/10.1016/j.eneco.2013.07.004�
http://dx.doi.org/10.1002/er.3235�
http://diepresse.com/home/science/1563201/Windparks_Ein-gigantischer-Nachbar�
http://diepresse.com/home/science/1563201/Windparks_Ein-gigantischer-Nachbar�
http://www.wienerzeitung.at/nachrichten/europa/europaeische_union/665976_Groesser-hoeher-gruener.html�
http://www.transwind.boku.ac.at/�
http://www.transwind.boku.ac.at/�
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Results from the evaluation of the stakeholder process 
All stakeholders from the reference group were invited to take part in an online questionnaire 
evaluating the transdisciplinary and participatory efforts of TransWind and its results. The 
questionnaire contained 31 questions and 15 out of 27 stakeholder organisations responded. 
The results from only two questions are outlined here (a comprehensive overview of the 
outcomes can be found in Annex H): 

○ Question 19 “I grade the integration of stakeholders within the reference group with” 
Result: 1,71*   

○ Question 29 “I grade the usability of the project’ results with” 
Result: 1,87*  

*The indicated values represent the arithmetic mean of the participants’ responses from (1) 
excellent to (5) very poor.  

2.3 Conclusions to be drawn from project results 

Through the participatory integrated assessment approach TransWind was able to address 
the following major needs: 

(1) The need to broaden our understanding of the concept of social acceptance 
through a participatory assessment approach. 

(2) The need to link the assessment of subjective and objective parameters for 
the assessment of wind power projects in an integrative analysis. 

(3) The need for information, which reflects the stakeholder uncertainties and 
needs and is relevant to “real-world” decision-making processes. 

(4) The need to gain additional political, technical and economical insights about 
the integration of wind power into the national energy system. 

 
TransWind assessed scenarios for Austria’s wind energy potential for Austria in a 
participatory modelling approach. We included stakeholder perspectives to define criteria for 
suitable areas for wind energy generation. Our results demonstrate that the Austrian 
renewable energy target according to the Eco electricity act (2012) of 10% wind energy until 
2020 can be met with the suitability zones that were defined by federal states at the current 
demand levels. However, to successfully continue the transition to a low-carbon electricity 
system for Austria, higher shares of wind energy may be required after 2020. Our scenarios 
illustrate that there is a significant trade-off between the acceptability of wind turbine 
expansion by key stakeholders’ and generation costs. Future legislation (e.g., the required 
distances of wind turbines to settlement areas) can significantly affect the LCOE of wind 
energy. More restrictive criteria for wind turbine sites will therefore require higher feed-in 
tariffs - and more wind turbines - to achieve the same level of wind energy production. Those 
costs are passed on to the electricity end-consumers, who pay a levy for green electricity. 
Experiences from Germany show that higher electricity costs can further decrease the 
acceptance of expanding renewable energies. The challenge for policy makers will be to find 
the right balance between limiting wind production to sites with minimal negative effects on 
landscape scenery, human health and the environment and providing enough potential wind 
turbine sites to allow the deployment of wind energy at feasible costs. Minimizing expansion 
costs, which directly affect end consumer electricity rates, while ensuring that important land-
use restrictions are taken into account to guarantee acceptability, is a delicate act and 
implies that future expansion targets may have to be adapted according to technological 
developments (which reduce costs), to changes in social acceptability and to alternative low-
carbon technologies. We propose that a continuous process of consultation with important 
stakeholders on the national level be established to openly discuss these trade-offs. The 
model developed within this project can be used to assess the impact of various regulations 
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(e.g. tighter restrictions on the minimum distance to settlements or protected areas) on the 
LCOE of wind energy. 
 
In WP3 we assessed the Austrian wind energy potential in a participatory modelling 
approach. Therefore, we modified the existing GIS based modelling tool “WTWB - Where the 
wind blows” (Schmidt et al. 2013) to include inputs from our reference group. To give 
stakeholders the possibility to articulate their preferences and give inputs at all stages of the 
participatory modelling process, we conducted an online survey and several e-mail 
consultations and organized two stakeholder workshops. Inputs from the reference group 
were summarised in a criteria catalogue to define three scenarios (min, med and max) for 
potentially suitable wind turbine sites. These three scenarios were complemented by a fourth 
scenario that reflects the wind energy potential with suitability zones for wind energy already 
defined by Austrian federal states. For all potential locations we calculated the levelized cost 
of energy generation (LCOE) to derive wind energy supply curves for each scenario of 
potentially suitable wind turbine sites. Under the assumptions of the min scenario, only 
3.5TWh of wind energy could be produced at relatively high costs of 96 to 243 € MWh-1. 
Thus, it would not be possible to meet the wind energy targets of 3GW installed capacity 
(equivalent to about 6.3TWh assuming current capacity factors) of the Austrian Eco-
Electricity-Act 2012. The med and max scenario would allow for further expanding the wind 
energy share at reasonable cost of about 95 EUR MWh-1 even if electricity demand keeps 
steadily rising. 
 
During WP4 an evaluation of four identified visualisation methods and techniques was done: 
1) static images (with video support), 2) Game engines and game engine equivalent 
technologies and 3) Augmented Reality and 4) Vitual Reality visualisations.  
First, the suitability regarding several developed indicators was evaluated (e.g. accessibility, 
usability, distribution, suitability for different communication strategies etc.). Also a database 
of landscape elements and textures was generated, to optimise the creation process.  
 
Another topic of WP4 was the development of a GIS based indicator to assess the visual 
impact of windturbines at a larger spatial scale. A viewshed approach is common in many 
planning processes, but they are often limited to a simple visible/not visible decision. 
Therefore we developed a GIS model to calculate weighted viewshed depending on distance 
and masking effects.  
 
Our research on technologies for 3D modelling in the context of Wind turbine visualisations 
has shown that different concepts and methods exist. The simple image visualisations (static 
images) are state of the art in planning processes but they are increasingly criticised as there 
is no easy way to prove their reliability and the number of viewpoints is very limited. From a 
cost perspective it is still the most efficient technology and the images can be easily shared 
in reports, presentations or websites. Interactive 3D visualisations allow users to change their 
viewpoints interactively depending on very personal motifs. Therefore, personal fears and 
expectations can be addressed which may lead to more objective discussions and exchange 
of opinions during planning processes.  A problem with interactive environments is that the 
production costs are very high as many data needs to be gathered in the field and 3D 
modelling is a very time consuming process. Additionally, most available 3D engines are 
lacking automatic GIS data processing. Further, interactive models, need fast computers and 
good graphic cards and needs an installation process to run the model on a computer. Also 
usage barriers occur as untrained users are often overwhelmed with the autonomous 
navigation using keyboard, mouse or a joystick. Our approach has shown that there are free 
tools available that can operate interactive 3d models even on common office computers. 
The modelling effort can be reduced by developing some automatisms in data processing but 
needs specific expert knowledge. Depending on the landscape composition, the modelling 
efforts vary very strong. During the project, two very new technologies entered the stage: 



ACRP 
 

Page 26 / 37 

 

Augmented reality (AR) and Virtual reality (VR) applications. Both are driven by the fast 
spread of mobile phones and may provide some additional insights in the visual impact of 
wind turbines. Nevertheless, there are still some technological barriers that leads to 
positioning errors or unrealistic views due to the missing masking of 3D objects by real world 
objects (in AR) or are lacking quality due to less screen resolutions of mobile phones (in VR). 
VR applications require the same modelling efforts than interactive 3D models but can 
provide a more immersive 3D view.   
 
Besides the visualisation and communication of case studies we have also developed a GIS 
based viewshed indicator to evaluate and compare visual impacts of wind turbines at a larger 
scale. Viewshed analysis is common in planning processes but is often lacking specific 
weights for distance or masking. Addressing these aspects needs a more complex modelling 
especially when it comes to large scale analysis (e.g. Austria) as each wind turbine needs to 
be calculated separately and then joined using raster statistics. Compared to the non-
weighted approach, our indicator is based on a more reliable approach as it considers 
distance and masking of a wind turbine in a landscape. Nevertheless additional information 
such as protected areas, touristic sites, recreation places, etc. is needed to compare the 
indicator on with different sites. 
 
Through the methodological approach of TransWind using quantitative, qualitative and 
participatory methods, crucial patterns the social acceptance of wind energy could be 
identified. To better understand the social acceptance and non-acceptance of wind projects, 
it is necessary to confront different expert judgements about what they regard as important 
with the preferences and perceptions of citizens and local decision-makers. Therefore, we 
clustered the statements of selected respondents into a group of i) nature conservationists / 
ecologists (protectors of environmental law, representatives of environmental organisations); 
ii) operators / wind lobbying groups; iii) local decision-makers (e.g. mayors, representatives 
of political parties, the local council, tourism associations, medical scientists); and iv) citizens. 
Through the qualitative content analyses of the interviews and focus groups, we could 
categorise the patterns of social acceptance and its perceived importance (see Table 7). 
Table 7 shows a very coherent picture of interests. For operators, most of the patterns of 
social acceptance seem to be very import or important, which means that they show an 
interest in the concerns raised by nature conservationists/ecologists, local decision-makers 
and citizens at the same time. Nature conservationists and ecologists concentrate on effects 
on the landscape scenery and aspects of nature and wildlife conservation, where they have 
the expertise and a stake in the future development of wind energy. On the local level, the 
perceived importance of most of the critical patterns of social acceptance overlaps. Citizens 
do only regard energy strategies, the impact on tourism and repowering as less important 
than their political representatives. However, showing an interest in the patterns of social 
acceptance raised by others does not mean that there is no controversy or conflicts of 
actions. Hence solutions for local wind energy projects can only be found in coordinated 
processes of cooperation taking into account all patterns of social acceptance. 
 
Addressing the different and sometimes contrasting patterns of social acceptance enhanced 
our understanding about the economical, political, ecological and social feasibility of wind 
power plants. Our empirical results show that all interview partners and focus group 
participants consider vertical and horizontal cooperation and coordination across different 
political levels and parties (stakeholders; experts; local to regional decision makers; citizens) 
to be important. The problem is that the process of interaction between these actors is often 
conflictual. Different factors could be highlighted explaining this divergence. Such factors can 
be seen in the conflict of interests, rationales and beliefs which strengthen the problems of 
coordination and cooperation. Furthermore, any wind energy project is characterised by the 
basic systemic conflict between nature conservation (protection of wildlife, habitat and 
landscape) and narratives of ecological modernisation (e.g. climate protection or energy 
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transition). According to the advocacy coalition framework (Sabatier & Jenkins-Smith 1993; 
Sabatier 1998) these moral concepts (core beliefs) and policy cores (general beliefs and 
perceptions in a specific policy field like wind energy) of the participants are unlikely to 
change. Only the so called secondary aspects, which relates to the implementation of a 
policy (e.g. instruments, concrete actions), are most likely to change and are subject to 
learning processes. Therefore we suggest that future projects should focus on aspects of 
justice and fairness, because they are on the individual level an important motive for action 
(or in-action) and can be seen as a precondition for acceptance (Rawls 1971; Rawls, 2001; 
Baasch 2012). The following list highlights how justice and fairness on a procedural and 
distributional level could be enhanced:  

Procedural justice 
– The quality of the siting and planning processes in terms of good governance: 

• To inform citizens comprehensively and in a early stage  
• To communicate in a trustful and transparent way 

– Participation and openness of decisions: 
• To engage citizens in formal and informal processes and methods of 

participation  
• To let citizens and  local decision makers participate in the 

negotiations about the quantity, height and location of the wind 
turbines 

• The use of reliable and trustworthy visualisation techniques, which 
provides enough possibilities for interaction (cf. the results in WP4) 

Distributional justice 
– The local diversification of monetary benefits:  

• To distribute compensation payments in a fair and justified way (e.g. 
balancing between different municipalities; spend revenues on fixed 
purposes)   

– Governance mechanisms and coordination among different levels of policy-
making 

• To assess the availability of land and suitability zones in subject to the 
levelized costs of electricity (cf. the results of WP3) and to adapt 
renewable energy targets according to these analyses 

• To diversify wind turbines according to the technical and economical 
potential of wind energy in Austria (cf. the results of WP3) and to link 
this development to super-regional and regional spatial planning 
procedures, combining bottom-up and top-down approaches 

• To combine and balance renewable energy production targets with 
concrete and mandatory energy efficiency measures 

In order to ensure acceptance, decision-making processes have to be reformed, justice 
sustained and thereby both input and output legitimacy enhanced. All of these factors need 
to be taken into account when engaging stakeholders and civil society in decision-making 
processes about the future wind energy infrastructure. 

2.4 Work and time schedule 

All tasks of WP1-WP6 described in the project proposal were successfully completed (see 
the GANTT for an overview).  
 
The following deviations from the work and time schedule outlined in the proposal were part 
of an incremental learning process (crucial points of iterativity): 
• At the beginning of TransWind we used the full project title in the communication with 

stakeholders and other interested parties. Although most of the feedback was positive, 
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we also received critical statements regarding the title of the project: It indicates a bias 
towards a high penetration of wind energy as the only possible option. As the focus of 
our project is about deepening and widening the concept of social acceptance and not 
on how to convince people to foster wind energy, we decided to take a more neutral 
position. As a consequence we only use the project acronym (TransWind) in our internal 
and external communication and declare the project’s aims transparently (e.g. at 
http://www.transwind.boku.ac.at/). This approach allowed us to gain the approval from 
organisations critical to the development of wind energy in Austria and to compose a 
balanced reference group (see section 2.2.2). 

• The internal evaluation of the first stakeholder workshop (see section 2.2.2) showed that 
the results from the World Café about the various aspects of community, socio-political 
and market acceptance should be further elaborated. Therefore we conducted 28 semi-
structured interviews with all member organisations of the reference group. This task 
was not entitled in the project proposal. 

• In WP3 an online questionnaire (see more details in section 2.2.3) was developed and 
presented in the first stakeholder workshop. It was subsequently sent to the 
stakeholders of the reference group so they could assess land-use criteria for wind 
energy and set distance limits for wind parks. The results of the questionnaire were 
discussed in the second workshop, together with other spatial and technical criteria. The 
stakeholders had the opportunity to judge already existing criteria, to set distance limits 
again and to suggest new spatial, topological or technical parameters (e.g. settlement 
development or the alpine timber line). The feedback was in parts contesting the results 
from the questionnaire. Hence most of the land-use criteria and distance limits were 
developed in an iterative-loop.      

• The second workshop showed that the stakeholder group could only fully agree on a 
scenario of minimum and maximum wind deployment in Austria. A medium scenario, as 
suggested by the stakeholders, was elaborated by the TransWind researchers (see 
2.2.3). 

• In WP3 we used more resources for the GIS modelling, which was strongly discussed by 
stakeholders. The stakeholders were more interested in assessing the suitability of 
different land use categories than the impact of different policy options. Therefore, the 
economic potential was directly derived by calculating levelized costs of electricity 
(LCOE) for all feasible locations and generating supply curves based on the different 
scenarios for the theoretical wind area potential and the future energy demand without 
using the optimization model. 

• During the project two very new visualisation technologies entered the stage: 
Augmented reality (AR) and Virtual reality (VR) applications (see 2.2.4). Although both 
technologies were not fully developed, we decided to work with VR in our case study 
related visualisation courses. VR seemed to be most applicable for our purpose of local 
workshops and allows a more immersive view as it isolates the viewer with the VR 
glasses from the rest of the world. AR, however, has still some technological barriers 
that leads to positioning errors or unrealistic views due to the missing masking of 3D 
objects by real world objects. 

• We critically discussed the implementation of visualisation courses in local case studies 
(cf. 2.2.5). Due to our understanding of scientific ethics we decided to use the courses 
only in areas were wind energy is not actually developed or discussed, but where we 
detected a technical and economical potential (cf. 2.2.3). Together with the mayors of 
our case studies we signed a declaration of common understanding and published it on 
our website. In order to provide an equal distribution of participants in the workshops, we 
distributed a direct mail (leaflet) to all households in the municipalities.    

• The (cost neutral) extension of the project duration (from 24 to 28 months) became 
necessary because the organisation of local workshops in the four municipalities was 
more time consuming than originally expected.  

http://www.transwind.boku.ac.at/�
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• Although the project officially ends in December 2015 the integration of the reference 
group was prolonged until the project reports and especially the guideline for social 
acceptance were finalised (consultation process).  
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3 Presentation of Costs 

3.1 Table of costs for the entire project duration 

The following table provides an aggregated overview of the costs incurred by the applicant and the 
project partners throughout the entire project duration, broken down by staff costs, capital expenditure, 
travel expenses, administrative and material expenses, and third-party costs. It must correspond to the 
cost accounting form (annexed to the support contract and/or available for downloading under 
www.publicconsulting.at). 
 
All figures in EURO.  
Please add further columns for additional partners or start a new table.  
 

Cost category Eligible total 
costs 
according to 
contract 

Cumulative 
costs during the 
project term 
Total costs for the 
consortium*  

Applicant 
Costs incurred 
during the project 
term 
from - to 

Partner 1  
Costs incurred 
during the 
project term 
from - to  

Staff costs 217.959 227.789,84 227.789,84       

Capital 
expenditure 

0 0 0       

Travel expenses 12.000 4.704,29 4.704,29       

Administrative 
and material 
expenses  

1.000 987,59 987,59       

Third-party costs 0 1.803,36 1.803,36       

Total 230.959 235.285,08 235.285,08       
* Sum total of costs incurred / cost category of the applicant and all partners  

3.2 Statement of costs for the entire project duration 

Overall, in budgetary terms the project is almost in line with the originally planned costs 
according to the contract. The costs incurred in the TransWind project for the entire duration 
of the project are stated in the table above. The total costs of the applicant amount to 
235.285,08 Euro. The personnel costs were higher than originally planned and amount to 
227.789,84 Euro compared to 217.959 Euro in the project proposal. The extra personnel 
costs incurred by the applicant BOKU University have been partly covered by cost 
reclassifications (see below). The travel costs amount to 4.704,29 Euro and were lower than 
originally planned due to the fact that only a few stakeholders wanted to refund their travel 
expenses for the participatory workshops and focus groups. The administrative and material 
expenses amount to 987,59 Euro and were mainly used for leaflets, for plotting posters and 
for renting notebooks for the case study workshops. Third party costs amount to 1.803,36 
Euro and included mainly the transcription of expert interviews and focus groups from the 
case studies, which iinitially should be done by the project staff.  
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3.3 Cost reclassification 

In sum we have mainly reclassified travel costs to personnel and third-party costs of the 
applicant. The reclassifications were necessary because an internal evaluation of the first 
stakeholder workshop (WP2) has shown that the results from the World Café about the 
various aspects of community, socio-political and market acceptance should be further 
elaborated. Therefore we conducted 28 semi-structured interviews with all member 
organisations of the reference group. This was not entitled in the project proposal. The 
extension and the necessary cost reclassification (see cost plan) linked to it was requested to 
ACRP and officially accepted in writing on January 20, 2014.     
 
Cost plan: 
 Costs Reclassified from 

Staff costs for 
conducting and 
analysing 28 
interviews 

€ 5.788,75 

10 hours from WP1 
20 hours from WP2 
20 hours from WP5 
75 hours in-kind 
contribution 

Staff costs for 
transcribing 28 
interviews 

€ 1.984,12 
Travel Costs in WP2 
and WP5  (attendance 
of stakeholders) 

Travel costs € 670,88 

Travel Costs in WP2 
and WP5 (attendance 
of stakeholders; 
attendance of scientific 
team at case studies) 

 
The working hours taken from WP1, 2 and 5 to conduct the interviews did not affect the 
originally proposed research in the respective work packages. 

4 Utilization 

All dissemination activities within TransWind can be found in the following table and at 
http://www.transwind.boku.ac.at:   

Title Medium Date & 
Location 

Scientific Dissemination 
Conference presentations & posters   
Den Ausbau der Windenergie sozial 
verträglich gestalten? Eine inter- und 
transdisziplinäre Annäherung, Poster 
(Schauppenlehner, T.; Scherhaufer, P.; 
Höltinger, S.; Salak, B.; Schmidt, J.)  

15. Österreichischer Klimatag 2-4 April 2014, 
Innsbruck, 
Austria 

Bewertung des Landschaftsbildes im 
Zuge der Errichtung von Windkraftanlagen 
auf Waldstandorten (Salak, B.; 
Schauppenlehner, T.; Brandenburg, C.; 
Jiricka, A.; Czachs, C.; Höltinger, S.; 
Scherhaufer, P.; Schmidt, J.) 

Naturschutzfachliche Aspekte 
von Windenergieanlagen auf 
Waldstandorten in 
Deutschland, Österreich und 
der Schweiz 

24-25 June 
2015, Munich, 
Germany 

http://www.transwind.boku.ac.at/�
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Low-cost immersive 3D visualisations for 
evaluating visual impacts of wind parks 
using smartphones and free software 
(Schauppenlehner, T., Salak, B., 
Höltinger, S., Schmidt, J., Scherhaufer, 
P.) 

Energy Landscapes: 
Perception, Planning, 
Participation and Power 

16-18 
September 
2015, Dresden, 
Germany 

Application, opportunities and constraints 
of different landscape oriented 3D 
visualisation techniques for 
communication and participation 
processes of wind energy projects, Poster 
(Schauppenlehner, T.; Salak, B.; 
Höltinger, S.; Schmidt, J.; Scherhaufer, 
P.) 

The European Climate 
Change Adaptation 
Conference (ECCA) 2015 

12-14 May 
2015, 
Copenhagen, 
Denmark 

Das ökonomische Windkraftpotential 
Österreichs - ein partizipativer 
Modellierungsansatz (Höltinger, S.; Salak, 
B.; Schauppenlehner, T.; Scherhaufer, P.; 
Schmidt, J. )  

16. Österreichischer Klimatag 28-30 April 
2015, Vienna, 
Austria 

Zur sozialen Akzeptanz der Windkraft in 
Österreich. Inter- und transdisziplinäres 
Arbeiten in Theorie und Praxis 
(Scherhaufer, P. Höltinger, S.; Salak, B.; 
Schauppenlehner, T.; Schmidt, J.) 

16. Österreichischer Klimatag 28-30 April 
2015, Vienna, 
Austria 

Gewichtete Sichtbarkeitskarten zur 
Bewertung der visuellen Präsenz und 
Landschaftsdominanz potentieller 
Windenergieanlagen in Österreich, Poster 
(Schauppenlehner, T.; Salak, B.; 
Scherhaufer, P.; Höltinger, S.; Schmidt, 
J.)   

16. Österreichischer Klimatag 28-30 April 
2015, Vienna, 
Austria 

Soziale Akzeptanz von Windkraftanlagen 
(Scherhaufer, P.) 

Die Energie der Alpen 22-23 October 
2015, 
Garmisch-
Partenkirchen, 
Germany 

Mixed method design as a supportive tool 
for evaluation of interactive 3D 
approaches to enhance objectification in 
wind energy planning processes (Salak, 
B., Brandenburg, C., Schauppenlehner, 
T., Scherhaufer, P., Schmid, J., Höltinger, 
S., Jiricka, A., Czachs, C.) 

Permanent European 
Conference for the Study of 
the Rural Landscape 
(PECSRL) 

5-9 September 
2016, 
Innsbruck, 
Austria 

   
Journal articles   
Where the wind blows: Assessing the 
effect of fixed and premium based feed-in 
tariffs on the spatial diversification of wind 
turbines (Schmidt, J.; Lehecka, G.; Gass, 
V.; Schmid, E.) 

Energy Economics 2013. 

Simulation of disaggregated load profiles International Journal for 2014. 
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and development of a proxy microgrid for 
modelling purposes. (Zeyringer, M.; 
Andrews, D.; Schmid, E.; Schmidt, J.; 
Worrell, E.) 

Energy Research 

Austria's wind energy potential - a 
participatory modelling approach to 
assess socio-political and market 
acceptance (Höltinger, S., Salak, B., 
Schauppenlehner, T., Scherhaufer, P., 
Schmidt, J.) 

Energy Policy Accepted. 

   
Dissemination to stakeholders and the general public 

Stakeholder workshops 
1st stakeholder meeting 

 

Workshop 27.11.2013, 
Vienna, Austria 

2nd stakeholder meeting Workshop 19.5.2014, 
Vienna, Austria 

3rd stakeholder meeting Workshop 19.11.2015, 
Vienna, Austria 

   
Case study workshops 
“Windenergie polarisiert” (1) Workshop (Visualisation 

course and focus groups) 
16.6.2015, 
Bärnkopf, 
Austria 

“Windenergie polarisiert” (2) Workshop (Visualisation 
course and focus groups) 

29.6.2015, 
Fischbach, 
Austria 

“Windenergie polarisiert” (3) Workshop (Visualisation 
course and focus groups) 

24.9.2015, St. 
Gilgen, Austria 

“Windenergie polarisiert” (4) Workshop (Visualisation 
course and focus groups) 

6.11.2015, 
Hinterstoder, 
Austria 

   
Newspaper articles 
Windparks: Ein gigantischer Nachbar 
(Hanka, Sophie)  

Die Presse 15.2.2014 
(online) 
16.2.2014 
(print) 

Größer, höher, grüner? (Schröder, Aline) Wiener Zeitung 3.10.2014 
(online) 

   

Public events 
Final project presentation (“Windkraft 
polarisiert: Ergebnisse aus einem 
transdisziplinären Forschungsprojekt”) 

Public event  7.3.2016, 
BOKU, Vienna, 
Austria 

Presentation of the visualisation course at 
„Lange Nacht der Forschung“ 

Public event 22.4.2016, 
BOKU, Vienna, 
Austria 

   
Guideline   
Guideline for various user audiences 
interested in handling the acceptance and 

Guideline  April 2016 
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non-acceptance of wind energy 
(“Leitfaden zum Umgang mit der sozialen 
Akzeptanz von Windkraftanlagen”) 

In addition Stefan Höltinger, who was one of the main researchers in the TransWind project, 
is finishing his doctoral dissertation in June 2016. Höltinger et al. (submitted) describes the 
outcome of the participatory modelling approach in TransWind and is an important article in 
his cumulative thesis.  
Oliver Pichler, master student at the University of Natural Resources and Life Sciences, 
completed his master thesis under the supervision of the TransWind project leader Patrick 
Scherhaufer. The master thesis investigated and compared the process of establishing 
suitability areas for the use of wind energy in different Austrian federal states.   

5 Outlook 

In TransWind, we have been focusing on identifying main barriers for the further expansion 
of a single technology, i.e. wind power production. While the stakeholder process and the 
case studies were very valuable in providing insights with respect to the expansion of large, 
landscape-sensitive infrastructure, the process has also shown that stakeholders and 
participants of local focus groups are, in many cases, opposed to discussing single 
technologies. They are rather inclined to assess options for the whole electricity system, 
including additional low-carbon generation technologies and energy efficiency measures. In 
that way, trade-offs and synergies between different technological options, including demand 
side measures, can be discussed. 
Intermittent production technologies may require new storage plants or transmission lines, 
which may cause very sensitive interventions to the perceived landscape scenery (e.g. 
power grid lines or pumped-storage plants). Thus, a locally non-conflictive technology can 
turn into a highly conflictive one on a regional or super-regional level, when system 
consequences are assessed. Future projects should therefore aim at assessing low-carbon 
electricity options with a full electricity system model that allows regarding indirect effects of 
adding new generation technologies such as necessary changes to the electricity 
transmission infrastructure. 
Integrating such a complex modelling approach with an inter- and transdisciplinary research 
process is necessarily restricted in the level of technical detail – due to computational 
constraints on solving such models at a high level of disaggregation, but also due to 
constraints of what can be communicated to and discussed with stakeholders. However, a 
systematic way of assessing future energy options and their different impacts in terms of 
land-use, landscape, costs, and carbon emissions seems to be of high importance to design 
cost-effective solutions which are accepted by a wide range of stakeholders. 
 
Vienna, 28. April 2016    
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List of Annexes 
As the work of TransWind depends on an intensive dialogue with the stakeholders of the 
reference group and is targeted to the Austrian research and policy community, most of its 
documentation is in German.  
 
Publicly available / Not publicly available (please contact the project leader if you want to 
have more information)  
 
Overview 

 Annex A: List of References 

 Annex A_1: List of Tables and Figures 

 Annex B: A list of participating stakeholders (in German) 

 Annex C: Minutes of 1st stakeholder workshop (in German) 

 Annex D: Minutes of 2nd stakeholder workshop (in German) 

 Annex E: Minutes of 3rd stakeholder workshop (in German) 

 Annex F: Interview guidebook (in German) 

 Annex G: Focus group guidebook (in German) 

 Annex H: Results from the evaluation of the stakeholder process (in German) 

 Annex I: Guideline dealing with the social acceptance of wind energy (in German “Leitfaden 
zum Umgang mit der sozialen Akzeptanz von Windkraftanlagen”) 

 Annex J: Leaflet to all households in the municipality “Bärnkopf” (in German) 

 Annex K: (Comprehensive) Results of the survey dealing with the quality and plausibility of the 
visualisation tools and techniques 

 Annex L: (Most important) Results of the survey dealing with the quality and plausibility of the 
visualisation tools and techniques (in German) 

 Annex M: Poster – Schauppenlehner, T.; Scherhaufer, P.; Höltinger, S.; Salak, B.; Schmidt, J. 
(2014): Den Ausbau der Windenergie sozial verträglich gestalten? Eine inter- und 
transdisziplinäre Annäherung, Poster, 15. Österreichischer Klimatag, Innsbruck, 2-4 April 
2014. (in German) 

 Annex N: Poster – Schauppenlehner, T.; Salak, B.; Höltinger, S.; Schmidt, J.; Scherhaufer, P. 
(2015): Application, opportunities and constraints of different landscape oriented 3D 
visualisation techniques for communication and participation processes of wind energy 
projects, The European Climate Change Adaptation Conference (ECCA), 12-14 May 2015, 
Copenhagen, Denmark.  

 Annex O: Poster – Schauppenlehner, T.; Salak, B.; Scherhaufer, P.; Höltinger, S.; Schmidt, J. 
(2015): Gewichtete Sichtbarkeitskarten zur Bewertung der visuellen Präsenz und 
Landschaftsdominanz potentieller Windenergieanlagen in Österreich, Poster, 16. 
Österreichischer Klimatag, Vienna, 28-30 April 2015. (in German) 

 Annex P: Journal article / Schmidt, J.; Lehecka, G.; Gass, V.; Schmid, E. (2013) 

 Annex Q: Journal article / Zeyringer, M.; Andrews, D.; Schmid, E.; Schmidt, J.; Worrell, E. 
(2014) 

 Annex R: Expert opinions from the members of the reference group about the guideline 
dealing with the social acceptance of wind energy (in German) 
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Annex A_1: List of Tables and Figures 
 

    
Figure 1: Scope of knowledge integration and levels of co-determination in TransWind 
 
 
 

 
 
Figure 2: The triangle model of social acceptance (Wüstenhagen et al. 2007: 2684) 
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Figure 3: How to assess social acceptance? 
 
 

 
Figure 4: Overview of the modelling steps to derive four scenarios of the economic wind 
energy potential for Austria 

1 WorldCafé 

28 semi structured interviews 

1 questionnaire 

3 participatory workshops 
with experts from the stakeholder 

group 

 6 case studies 

 4 visualisation courses 
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with local stakeholders 

Participatory modelling: 
Economic wind energy potential 

and LCOE 



 
Figure 5: Suitability for wind energy of different land use categories according to the 
members of the TransWind reference group (n=23) 
 



Table 1: Restrictions for the wind area availability in the scenarios min, med and max 

min med max GIS data-set reference
topological restrictions
above alpine forest line Kilian et al. (1994) questionnaire

maximum slope 5.7° 8.5° 11.3° SRTM DEM 90m
stakeholder workshop, 
wind-data.ch (2014)

water bodies Corine LC  5 stakeholder workshop
distance to settlements and 
infrastructure

settlement areas 2000m 1200 1000m** IACS
questionnaire, stakeholder 
workshop

buildings outside of settlement 
areas

1000m 750m 750m OSM buildings a federal legislations

building land outside of 
settlement areas

1000m 750m 750m land use plans federal legislations

built-up areas (industrial and 
commercial units, mining areas, )b land use plans

railways OSM stakeholder workshop
roads (motorways, primary and 
secondary roads)

OSM stakeholder workshop

airport public safety zones d AustroControl AustroControl, BMUB (2009)

power grid (>110kV) OSM APG, stakeholder workshop

protected areas

national parks excluded (+3000m) excluded (+2000m) excluded (+1000m) CDDA
questionnaire, stakeholder 
workshop

Natura 2000 (habitats directive 
sites)

excluded (+2000m) excluded potentially suitable * Natura 2000
questionnaire, stakeholder 
workshop

Natura 2000 (birds directive sites) excluded (+2000m) excluded excluded Natura 2000
questionnaire, stakeholder 
workshop

other protected areas e excluded (+2000m) excluded excluded CDDA
questionnaire, stakeholder 
workshop

important birdlife areas excluded potentially suitable * potentially suitable * IBAs stakeholder workshop
major migration routes for wild 
animals

excluded potentially suitable * potentially suitable * ACC, Köhler (2005) questionnaire

forest areas excluded (+1000m)

only commercial forests  
(excluding communities 

with a forest share 
below 10%)

only commercial 
forests 

Corine, Austrian 
forest 
development plan

questionnaire, stakeholder 
workshop

lakes (>50ha) 3000m 1750m 1000m Corine LC 512 questionnaire

Acronyms

References

* requires site specific assessments; ** Lower Austria 1200m 

 wind area scenario

excluded

excluded

300m

300m

300m

5100m

250m

a.) data quality varies regionally; b.) considerd for Burgenland, Salzburg, Tirol, Vorarlaberg and Vienna d.) radius of 5100m around airports; e.) biosphere 

ACC (Alps-Carpathians Corridor),  APG (Austrian Power Grid AG), Corine LC (Coordination of Information on the Environment Land Cover),  CDDA 

BMUB - Bundesministeriums für Umwelt, Naturschutz, Bau und Reaktorsicherheit (2009). Abschätzung der Ausbaupotenziale der Windenergie an 
Kilian, W., Müller, F., Starlinger, F. (1994). Die forstlichen Wuchsgebiete Österreichs. FBVA-berichte 82, 60.
Köhler (2005). Habitatvernetzung in Österreich - GIS-Modellierung von Mobilitäts-Widerstandswerten für waldbevorzugende, wildlebende Großsäuger 
wind-data.ch (2014). Windenergie-Potenzial - Ausschluss-Kriterien. http://wind-data.ch/windkarte/potenzial.php.  
 
Table 2: Parameters for LCOE calculation 
parameter unit value 
installed capacity MW 3 
rotor diameter m 100 
investment cost Euro / KW 1600- 1900 
operation cost Euro / MWh / year 16 - 32 
lifetime years 20 
discount rate % 5 

 



Table 3: Scenarios for the future wind energy generation depending on the electricity 
demand in 2030 and the targets for the share of wind energy in total energy generation. 
 

  Development of the electricity demand until 2030 

  Stabilisation on the level of 2012 (62 TWh) Increase by 1.5% p.a. to 84TWh 
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Figure 6: Range for the levelized cost of electricity generation (LCOE) for the three scenarios 
on the theoretical wind area potential 
 
In the min scenario only Burgenland and Lower Austria offer potentially suitable sites. In the 
med scenario the Eastern federal states Lower Austria and Burgenland contribute 45% and 
15% to Austria’s area potential, followed by Upper Austria and Styria with about 10%, each, 
and Carinthia and Salzburg with about 5% and 2%, respectively. The share of the other 
federal states is less than 1%. In the max scenario the relative contribution of Burgenland 
and Lower Austria decreases slightly, as suitable areas in most other federal states more 
than double compared to the med scenario. The suitability zones of Burgenland, Lower 
Austria, Styria and Upper Austria (other federal states have not defined such zones, yet) 
amount to 482 km² or 0.57% of Austria’s total area. About 60% of the suitability zones are 
located in Lower Austria. 



 
Figure 7: Supply curves showing the economic wind energy potential for the four scenarios 
(min, med, max and federal suitability zones). The lines show the marginal baseline LCOE 
and the light-colored areas indicate the range between the minimum and maximum marginal 
LCOEs based on the input parameter assumptions. 
 



 
 
Figure 8: Optimal wind turbine locations for suitability zones defined by the federal states 
(Burgenland, Lower Austria, Styria and Upper Austria) and the medium area potential in 
scenario 1 (6.2 TWh) and scenario 3 (12.4 TWh) 
 



 
Figure 9: Weighted impact of partial masking and distance to wind turbines (WEA) (Brahms 
und Peters, 2012, modified) 
 
 
Table 4: Amount of different entities used for the different interactive 3d models 

Case study 
municipality 

Plants 
Buildings 

total 
Buildings 
generic 

Buildings 
modelled 

Infrastructure 
Wind 

turbines 

Bärnkopf 78.633 246 211 35 35 32 

Fischbach 66.034 436 416 20 38 16 

Hinterstoder 379.035 1.526 1.483 43 173 6 

Sankt Gilgen 102.919 3.885 3.800 85 - 9 

 
 
Table 5: Amount of leaflets and cover letters distributed in the case studies 

Amount of … Bärnkopf Fischbach Hinterstoder St. Gilgen 

Leaflets to households 132 533 335 1.327 

Cover letters to selected 
decision makers 

17 18 20 20 

 
Table 6: Amount of participants in the focus groups  

 Bärnkopf Fischbach Hinterstoder St. Gilgen sum total: 

Citizens 9 8 7 8 32 

Decision makers 8 10 7 9 34 

 



 
Figure 10: Overall performance of the tested methods, N=70 
 
 
Table 7: Patterns of social acceptance and its perceived importance by the respondents  
(*** = very important, ** = important, * = somewhat important) 
 
 Experts / stakeholders Locals concerned about the issue 
 nature 

conservationists 
/ ecologists1 

operators / wind 
lobbying groups2 

local decision-
makers3 

Citizens4 

Effects on the landscape scenery *** *** *** *** 

Nature and wildlife conservation *** *** * * 

Impact on human ecology * *** *** *** 

Public participation, trust and transparency  * *** *** *** 

Distribution of benefits and losses * *** *** *** 

Energy strategies and political leadership ** ** *** ** 

Impact on tourism ** * ** ** 

Economic sustainability (repowering) * *** ** * 
1Nature conservationists / ecologists: 10 interview partners from the reference group and local case studies 
2Operators / wind lobbying groups: 10 interview partners from the reference group and local case studies 
3Local decision-makers: 34 participants of the focus groups and 4 interview partners from the local case studies 
4Citizens: 32 participants of the focus groups 
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Interviewleitfaden 
 
Ziel und Funktion der Interviews: 
• Problemwahrnehmungen und Präferenzen der Interviewpersonen zu identifizieren 
• das Akzeptanzdreieck zu vertiefen / zu erweitern 
• die Mitbestimmungsmöglichkeiten zu erhöhen 
• die Motivation der einzelnen Mitglieder der Referenzgruppe an der Mitarbeit im Projekt zu 

halten 
• die Identität der Referenzgruppe weiter zu stärken  
 
Methode: qualitative halbstandardisierte (leitfadengestützte) persönliche 
ExpertInneninterviews; Dauer ca. 60-75 Minuten pro Interview; anschl. Transkription und 
Auswertung (qualitative Inhaltsanalyse) 
 
Zielgruppe: Mitglieder der TransWind Referenzgruppe 
 
Untersuchungsfrage: Welche Rahmenbedingungen und Faktoren beeinflussen die (soziale) 
Akzeptanz von Windkraftanlagen in Österreich? 
 
Definition: (Nicht-)Akzeptanz -/- etwas (oder jemanden) aus bestimmten Gründen (nicht) zu 
akzeptieren. 
 
Thematische Felder / Sachthemen: 

A) Die Energiewende? Einfluss und Zusammenspiel von energiewirtschaftlichen 
Rahmenbedingungen auf die Windkraft (Planungs-, Investitions- und 
Betriebssicherheit; Marktregeln; Ausbaupläne/Zielvorgaben; Energiesparen; 
Versorgungssicherheit; technische Restriktionen; Einspeisetarife) 

B) Merkmale und Beschreibungen von (Nicht-)Akzeptanz (Landschaftsbild, Umwelt- 
bzw. Klimaschutz, Naturschutz, Tourismus, Energiewende, gesellschaftliche Werte)  

C) Ursachen von (Nicht-)Akzeptanz (Wissen, Emotionen, Wertvorstellungen, 
ökonomische Rentabilität, Profit/Lasten, Fairness, institutionelle Arrangements)  

D) Potentielle und schon bestehende Lösungsansätze bzw. Handlungsstrategien 
(Zonierungen, Information, Bürgerbeteiligung, Modellregionen, 
Ausgleichsmaßnahmen, finanzielle Distribution, technische Maßnahmen, 
Planungsprozesse, geographische Verteilung/Raumverträglichkeit) 
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Einstiegsfrage: 
Die Akzeptanz oder Nicht-Akzeptanz von Windkraftanlagen hängt von einer Vielzahl an 
Faktoren und Rahmenbedingungen ab: ökologische, ökonomische, politische, rechtliche, 
soziale Bedingungen treffen auf technische Voraussetzungen und psychologische Faktoren. 
Bei der Akzeptanzfrage geht es insgesamt um eine Abwägung der Vor- und Nachteile der 
Windenergie. Wie würden Sie die auf Ihren beruflichen Tätigkeitsbereich zukommenden 
Herausforderungen im Bereich Windenergie beschreiben?  
 
A) Die Energiewende? Einfluss und Zusammenspiel von energiewirtschaftlichen 
Rahmenbedingungen auf die Windkraft 
Leitfragen: 

• Die Windkraft leistet Ihren Anteil zur Steigerung der Erneuerbaren. Welche 
politischen Rahmenbedingungen gehören für Sie zum geplanten Umbau des 
Energiesystems? 

• Wie sehr ist das österreichische Elektrizitätsnetz für die neuen Herausforderungen 
gewappnet? 

• Welche politischen Ziele und rechtlichen Vorgaben halten Sie für relevant, um den 
weiteren Ausbau der Windkraft zu unterstützen? Welche Maßnahmen verhindern den 
weiteren Ausbau? 

• Welche Funktionen übernehmen dabei ökonomische Vorgaben wie Einspeisetarife 
und das Design des Elektrizitätsmarktes?  

• Welche Faktoren tragen Ihrer Meinung nach zur Planungs- und Investitionssicherheit 
bei? Welche Faktoren verringern diese? 

• Welche Akteure sollten Ihrer Meinung nach in Zukunft verstärkt an der Gestaltung der 
„Energiewende“ / der energiewirtschaftlichen Rahmenbedingungen mitwirken? 

• Welche Diskussionsprozesse sind Ihrer Meinung nach notwendig, um die 
Energiewende sozial akzeptabel zu gestalten? [ÜBERLEITUNG zu Block C!] 

 
Alternativfragen: 

• Was sollte die Gesellschaft zur Vision der Energiewende beitragen? 
• Wo sehen Sie noch technisches Verbesserungspotential bei der Windenergie? 
• Wie erklären Sie sich den „Boom“ der Windkraft in den letzten Jahren? [Zuwachs 2012 296MW, 2013 

309MW, Prognose 2014 380MW] 
Eventualfrage: 

• Wie würden Sie die Vision der Energiewende – und dazu gehört ein hoher Anteil der Windenergie – 
aus Ihrer Sicht beurteilen? 

 
B) Merkmale und Beschreibungen von (Nicht-)Akzeptanz 
Leitfragen: 

• Welche konkreten Faktoren beeinflussen Ihrer Meinung nach die Akzeptanz (oder 
Nicht-Akzeptanz) von Windkraftanlagen? 

• Bitte beschreiben Sie mir Einflussfaktor X genauer! 
• Warum glauben Sie ist der Faktor X relevant? 
• Wer ist von Einflussfaktor X  betroffen? 
• Wie gut werden die mit der Problemlage X zusammenhängenden Interessen Ihrer 

Meinung nach vertreten? 
o Welchen Einfluss hat diese Interessensgruppe? 

• Wie hängen für Sie [der Faktor X und der Faktor Y] einzelne Einflussfaktoren 
zusammen? 

• Wenn Sie eine Priorisierung von Faktoren vornehmen müssten, welche Einflussgrößen 
sind für Sie am relevantesten?  
 

Alternativfrage: 
• Wie erklären Sie sich den Widerspruch zwischen Umwelt- und Naturschutzinteressen? 
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o Welche Chancen sehen Sie, diesen Widerspruch aufzulösen? 
• Österreich ist ein Tourismusland. Welche Bedeutung hat dieser Sektor Ihrer Meinung nach für den 

weiteren Ausbau der Windenergie? 
Eventualfrage: 

• Was beeinflusst für Sie die Akzeptanz von Windkraftanlagen? 
 

C) Ursachen von (Nicht-)Akzeptanz 
Leitfragen: 

• Wie erklären Sie sich diese von Ihnen beobachteten Akzeptanzprobleme?  
• Welche Ursachen tragen Ihrer Meinung dazu bei, dass diese Akzeptanzprobleme 

auftreten? 
• Auf welche Art und Weise könnte die Weitergabe von mehr Wissen und 

Informationen das von Ihnen angesprochene Akzeptanzproblem X beeinflussen? 
• Wie erklären Sie sich das Phänomen, dass es in einem Ort zu massiven Widerständen 

gegen den geplanten Bau von Windkraftanlagen kommt und in einer 
Nachbargemeinde nicht? 

• Welche Wertvorstellungen sind für Sie in der Akzeptanzfrage von Bedeutung? 
• Inwieweit spielen für Sie auf einer individuellen Ebene [damit ist die Ebene der 

Betroffenen gemeint] Emotionen in der Akzeptanzfrage eine Rolle? 
• Mit welchen Ängsten argumentieren Betroffene? 

 
Alternativfrage: 

• Wie erklären Sie sich, dass in (repräsentativen) Meinungsumfragen nach den Gründen, die für eine 
Akzeptanz sprechen, nicht gefragt wird? 

Eventualfrage: 
• Mit der Frage der Windenergie sind viele Emotionen verbunden. Welche Rolle spielen Ihrer Meinung 

nach diese individuellen Sichtweisen? 
 
D) Potentielle und schon bestehende Lösungsansätze bzw. Handlungsstrategien 

• Die Akzeptanzfrage stellt den Umgang mit der Windenergie vor viele 
Herausforderungen. Welche Problemlösungsansätze konnten Sie in Ihrem beruflichen 
Umfeld schon beobachten? 

o Könnten Sie mir bitte eine dieser Ihnen bekannten Maßnahmen näher 
beschreiben? 

o Welche Chancen und Möglichkeiten sehen Sie damit verbunden? 
• Welche Rahmenbedingungen müssen Ihrer Meinung nach geschaffen werden, damit 

Akzeptanzfragen diskutiert, bearbeitet und geklärt werden? 
• Was halten Sie von der politischen Maßnahme, Eignungs- und Ausschlusszonen zu 

definieren (z.B. Burgenland, NÖ, Steiermark, OÖ)? 
o Welche Akzeptanzfragen werden durch die Zonierung angesprochen bzw. 

aufgearbeitet? Welche nicht? 
o Wie würden Sie das Zustandekommen dieser Zonierungsprozesse bewerten? 

• Welche Zielgruppen sind für Sie in den Planungs- und Umsetzungsprozessen von 
Windkraftanlagen am wichtigsten?  

• Auf welche Art und Weise sollen Interessierte und Betroffene in den Regionen 
beteiligt werden? [Information, Konsultation, Mitbestimmung] 

• Mit welchen Maßnahmen können die zu erwartenden Belastungen für Betroffene 
abgefedert werden? [finanzielle Beteiligung; BürgerInnenwindpark; 
Ausgleichsmaßnahmen – nicht nur Mensch sondern auch Flora/Fauna/Landschaft; 
geographische Verteilung]  

o Welche Rolle kann/soll dabei die Wissenschaft spielen? 
• Welche Personen oder Gruppen sollten verstärkt zusammenarbeiten, damit 

Akzeptanzfragen ausreichend berücksichtigt werden?  
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Alternativfragen: 
•  In welcher Form würden Sie Betroffene in der Region an den Planungs- und Umsetzungsprozessen 

beteiligen? 
Eventualfrage: 

• Welche bereits durchgeführten Problemlösungsstrategien fallen Ihnen ein? 
 
Abschlussfrage: 
Die im Interview angesprochen Akzeptanzfragen der Windenergie haben ein sehr breites und 
differenziertes Bild ergeben. Abschließend möchte ich Sie fragen, wo Sie zukünftig den 
größten Handlungsbedarf zur Bearbeitung der Akzeptanzfrage sehen? 
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Manual für Moderatoren der Fokusgruppe 

 

„Ziel ist es nicht, Übereinstimmungen zwischen den Teilnehmer der Diskussion zu erzielen, 
sondern möglichst viele unterschiedliche Facetten eines Themas zur Sprache zu bringen.“ 

(Schulz et al. 2012, 9) 

Zum Wesen von Fokusgruppen 

- Moderierte und fokussierte Diskussionen einer Gruppe von 6-12 Personen in einer 
„ungezwungenen“ Umgebung 

- im Mittelpunkt stehen gruppendynamische Prozesse 

- Grundannahme: da Einzelmeinungen immer im Kontext spezifischer Situationen 
entstehen, müssen sie deshalb auch vor diesem situativen Hintergrund betrachtet 
und gedeutet werden. 

Typ Fokusgruppe als Instrument zur Akzeptanzanalyse 

- Im Mittelpunkt steht nicht nur das Erforschen der Meinungsvielfalt, sondern auch 
von Akzeptanzfragen als Grundlage für anstehende Entscheidungen  

- Eine zentrale Rolle spielen rationale und emotionale Abwägungsprozesse der 
TeilnehmerInnen zwischen verschiedenen Alternativen 

- Damit kann dieser Fokusgruppentyp auch als partizipatives Instrument zur 
Einbindung von BügerInnen in Entscheidungsprozesse genutzt werden 

Durch die Gegenüberstellung/Konfrontation mit den Meinungen, Ideen, Vorstellungen der 
Anderen ergeben sich zusätzliche Informationen über 

- emotionale Hintergründe 

- „Material“, das latent im Vorbewussten liegt (tieferliegende Meinungen) 

- Widersprüche 
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Rolle der ModeratorIn 

- Alle Personen sollen gleichermaßen in die Diskussion einbezogen werden 

- VielrednerInnen zu disziplinieren 

- Zurückhaltende Personen zu animieren 

- Die privaten Ansichten oder Meinungen der ModeratorIn dürfen keine Rolle spielen 

- Verständnisfragen werden möglichst neutral beantwortet (siehe Factsheet 
Windkraft) 

- Die ModeratorIn ist in der Lage, die Diskussion immer wieder auf die zentralen 
Themen zurückzuführen und gleichzeitig die unterschiedlichen Auffassungen der 
TeilnehmerInnen abzuklären und zu vertiefen. 

 

Nachfragetechnik: 
- Könnten Sie das eben Gesagte noch ein wenig erläutern? 
- Könnten Sie uns ein Beispiel geben? 
- Wie haben Sie das gemeint? 
 
Schweiger: 
- Sie haben sich noch nicht geäußert. Sind Sie damit einverstanden …? 
- Was würden Sie denn dazu sagen? 
- Darf ich Sie einmal persönlich ansprechen? 
- Sie haben sich noch nicht zu Wort gemeldet, Sie müssen auch nichts 

sagen, wenn Sie nicht wollen. Aber … 
 

ModeratorIn kann: [nur einsetzen wenn Gespräch stocken sollte] 

- Visualisieren (Fragen/Antworten auf Flipchart festhalten) 
- Herausforderer sein (provoziert Meinungen und konfrontiert mit 

anderen Auffassungen) 
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Leitfaden für die Fokusgruppe 

Forschungsfrage: Welche Faktoren und Prozesse beeinflussen die lokale Akzeptanz von 
Windkraftanlagen? 

Gruppe / TeilnehmerInnen: Fokusgruppe 1 mit EntscheidungsträgerInnen; Fokusgruppe 2 
mit BürgerInnen (wenn zu wenige TeilnehmerInnen kommen, dann wird nur eine Gruppe 
gebildet; Teilungszahl 12) 

Stimulus: Die Planung / Errichtung eines Windparks (Standort Nord und/oder Süd) in der 
Gemeinde, wie im Visualisierungsparcours vorgestellt 

Hinweise bevor es losgeht:  

- Ziel ist eine Diskussion in einer ungezwungenen Atmosphäre 

- Hinweis auf zweite parallel durchgeführte Fokusgruppen 

- Da wir die Gespräche für unsere Forschung verwenden und respektive auch 
auswerten müssen, wird das Gespräch aufgezeichnet 

- Alles was Sie hier sagen wird ausschließlich anonymisiert verwendet 

- Hinweis, dass es sich hier um ein fiktives Beispiel eines Windparks in der Gemeinde 
handelt 

- TeilnehmerInnen können, wenn sie wollen auf die Namenskärtchen Ihren Vornamen 
schreiben (besser Ansprache möglich) 

Kommunikationsregeln: 

- Jeder Stimme soll gehört werden und jeder Wortbeitrag ist gleich viel Wert (es kann 
alles gesagt werden und es gibt keine falschen Antworten nur unterschiedliche 
Sichtweisen) 

- Es geht um Ihre Meinungen, Präferenzen, Vorstellungen! 

- Sie sollen miteinander diskutieren (und nicht nur mit der ModeratorIn) 

- Bitte lassen Sie den anderen immer ausreden 

- Dauer 90 Minuten bzw. bis max. 21.00 Uhr 

- Fragen? 

Einleitung / Einstieg: 

Was einige Beteiligte als „schön“ empfinden, ist für andere Akteure „hässlich“. Was der Eine 
als unzumutbaren Lärm empfindet, ist für den Anderen kaum wahrnehmbar. Was Betreiber 
als wertvollen Beitrag zum Klimaschutz darstellen, bedroht für Andere das lokale Ökosystem. 
Beeinträchtigungen von Windkraftanlagen sind daher immer warnehmungs- und 
interpretationsabhängig.  

Sie haben jetzt im Visualisierungsparcours eine realistische Darstellung zweier möglicher 
Windparks gesehen (Verweisen auf das Plot!). Windpark Nord mit 16 Anlagen und Windpark 
Süd mit 8 Anlagen. 

Eröffnungsfrage: Wenn eine dieser beiden Windparks in Bärnkopf geplant würde – was wäre 
Ihre spontane Reaktion darauf? 
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Thematische Blöcke: 

A) Erwartungen/Befürchtungen und Wünsche/Ängste in Bezug auf die Planung / 
Errichtung eines Windparks 

1) Visuelle Beeinflussungen (Landschaftsbild inkl. Erholungsfunktion; 
Schattenwurf; Kennzeichnung als Luftfahrthindernis) 

2) Naturschutz / Ökologische Fragen (Wildtiere / Jagdinteressen, Fledermäuse, 
Vogelzug, Nist- und Brutplätze, Waldökosystem) 

3) Gesundheitliche Aspekte (Schall / Lärm, Infraschall, optische 
Bedrohungsgefühle) 

4) Ökonomische Aspekte (Zahlungen an die Gemeinde; Zahlungen an 
GrundstückseigentümerInnen; Gewinne Betreiber; Effizienz der Anlagen; 
ökonom. Rahmenbedingungen) 

5) Klimaschutz / Förderung Erneuerbarer Energie 
Schlüsselfragen: 
- Welche konkreten Faktoren beeinflussen Ihrer Meinung nach die lokale Akzeptanz (oder 

Nicht-Akzeptanz) von Windkraftanlagen? 
- Mit welchen Befürchtungen/Ängsten ist der Einflussfaktor X verbunden? (Motive) 
- Welche Konflikte können sich daraus ergeben? 
- Mit welchen Maßnahmen können die zu erwartenden Belastungen abgefedert werden? 

[finanzielle Beteiligung; BürgerInnenwindpark; Ausgleichsmaßnahmen – nicht nur Mensch 
sondern auch Flora/Fauna/Landschaft]  

- Welche positiven Erwartungen haben Sie im Zusammenhang mit der Errichtung eines 
Windparks in Ihrer Gemeinde? 

 
B) Interaktions- und Beteiligungsprozesse und -verfahren 

Schlüsselfragen: 
- Auf welche Art und Weise sollen BürgerInnen der Region in die Planung eingebunden 

werden? [Information, Konsultation, Mitbestimmung] Welchen Einfluss soll es auf den 
Planungsprozess geben? (Aufstellungsvarianten, Umplanung) 

- Mit Hilfe welcher Methoden bzw. Verfahren sollen Akzeptanzfragen diskutiert, bearbeitet 
und geklärt werden? 

- Welche Zielgruppen sind am wichtigsten?  
- Wie soll mit auftretenden Konflikten umgegangen werden? (Konfliktmanagement: 

Auslösende Faktoren, Akteursnetzwerk, Widerstandsformen, Austragungsmodalitäten, 
Konfliktebenen, Themen; Gerechtigkeitsaspekte) 

- Welche Rolle spielt Vertrauen im Planungsprozess? Wie lässt sich Vertrauen herstellen? Was 
für eine Bedeutung hat Transparenz? 

 
Anmerkung: Neue thematische Aspekte, sofern sie zur Fragestellung passen, können jederzeit 
flexibel gehandhabt und aufgenommen werden! 

 
Abschlussfrage: Was halten Sie von einem konkreten Windkraftprojekt in Bärnkopf? 
(jede TeilnehmerIn sollte ein kurzes Statement+Begründung abgeben) 

Abschluss der Fokusgruppe: Bedanken für die Teilnahme; nochmals Hinweis auf 
Anonymität; bei Interesse können wir Ihnen gerne das Protokoll der Diskussion zusenden 
(bitte um Bekanntgabe der E-Mailadresse an Moderations-Assistenten); Endergebnisse 
werden dem Bürgermeister zugesandt und auf der Webseite http://transwind.boku.ac.at 
abrufbar sein  

http://transwind.boku.ac.at/�


BOKU Survey
Kurz-Statistiken: (Fragebogen zur Evaluierung der Stakeholderbeteiligung in TransWind)

Allgemeine Filter
Antwortfilter
Statistiken

Ergebnisse

Anzahl der Datensätze in dieser Abfrage: 15

Gesamtzahl der Datensätze dieser Umfrage: 15

Anteil in Prozent: 100.00%

Feld-Zusammenfassung für A1

Ich habe vor TransWind schon einmal in einem Forschungsprojekt als Stakeholder mitgearbeitet bzw. mitgewirkt?

Antwort Anzahl Prozent

Ja (Y) 12 80.00%  

Nein (N) 3 20.00%  

keine Antwort 0 0.00%  

Ansehen Export

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195

1 von 43 26.04.2016 11:19



Feld-Zusammenfassung für B2

Die Projektinhalte wurden vom Wissenschafterteam stets  klar und verständlich vermittelt.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 8 53.33%  

trifft eher zu (A2) 7 46.67%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195

3 von 43 26.04.2016 11:19



Feld-Zusammenfassung für B3

Ich habe mich über meine Rolle im Projekt und meine Einflussmöglichkeiten von Beginn an gut informiert gefühlt.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 8 53.33%  

trifft eher zu (A2) 6 40.00%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195

4 von 43 26.04.2016 11:19



Feld-Zusammenfassung für B4

Ich habe das Bilden einer Referenzgruppe im Projekt TransWind für sinnvoll erachtet.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 7 46.67%  

trifft eher zu (A2) 7 46.67%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für B5

Die Regeln der Kommunikation und der Zusammenarbeit in der Referenzgruppe waren klar.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 8 53.33%  

trifft eher zu (A2) 4 26.67%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 2 13.33%  
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Feld-Zusammenfassung für B6(SQ001)

Bewerten sie die Präsenz einzelner Gruppen in der Referenzgruppe:
[Politik und Verwaltung]

Antwort Anzahl Prozent

unterrepräsentiert (A1) 4 26.67%  

genau richtig repräsentiert (A2) 9 60.00%  

überrepräsentiert (A3) 0 0.00%  

keine Antwort 2 13.33%  
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Feld-Zusammenfassung für B6(SQ002)

Bewerten sie die Präsenz einzelner Gruppen in der Referenzgruppe:
[Interessensvertretungen (NGOs, Kammern, etc.)]

Antwort Anzahl Prozent

unterrepräsentiert (A1) 1 6.67%  

genau richtig repräsentiert (A2) 10 66.67%  

überrepräsentiert (A3) 0 0.00%  

keine Antwort 4 26.67%  
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Feld-Zusammenfassung für B6(SQ003)

Bewerten sie die Präsenz einzelner Gruppen in der Referenzgruppe:
[Betreiber und Projektentwickler]

Antwort Anzahl Prozent

unterrepräsentiert (A1) 2 13.33%  

genau richtig repräsentiert (A2) 9 60.00%  

überrepräsentiert (A3) 2 13.33%  

keine Antwort 2 13.33%  
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Feld-Zusammenfassung für B6(SQ004)

Bewerten sie die Präsenz einzelner Gruppen in der Referenzgruppe:
[Regulatoren]

Antwort Anzahl Prozent

unterrepräsentiert (A1) 2 13.33%  

genau richtig repräsentiert (A2) 4 26.67%  

überrepräsentiert (A3) 0 0.00%  

keine Antwort 9 60.00%  
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Feld-Zusammenfassung für B7

Welche der folgenden Gruppen oder Bereiche haben Ihrer Meinung nach in der Referenzgruppe gefehlt:

Antwort Anzahl Prozent

Vertreter/innen der Zivilgesellschaft (z.B. Ärzt/innen) (SQ001) 4 26.67%  

Medien (SQ002) 3 20.00%  

Betroffene (SQ003) 6 40.00%  

Bürgerinitiativen (SQ004) 4 26.67%  

Hersteller von Windkraftanlagen (SQ005) 1 6.67%  

Beratungsunternehmen (SQ006) 2 13.33%  

Sonstiges 0 0.00%  Ansehen
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Feld-Zusammenfassung für B8

Ich wusste in jedem Projektabschnitt, was von mir erwartet wird bzw. wie ich mich im Projekt beteiligen kann.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 9 60.00%  

trifft eher zu (A2) 6 40.00%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für B9

Die drei Arbeitstreffen in Wien sowie die E-Mail Kontakte und Abstimmungsprozesse hatten eine den Ansprüchen und Anforderungen des Projekts angemessene Intensität.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 9 60.00%  

trifft eher zu (A2) 4 26.67%  

weder noch (A3) 2 13.33%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für B10

Die Arbeitstreffen und sonstigen Aufgaben im Projekt wurden rechtzeitig angekündigt.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 11 73.33%  

trifft eher zu (A2) 3 20.00%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für B11

Die Arbeitstreffen wurden professionell organisiert und durchgeführt.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 11 73.33%  

trifft eher zu (A2) 4 26.67%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für B12

Das Verhältnis von Präsentationen, Diskussionen und der Möglichkeit zu eigenen Wortbeiträgen in den Arbeitstreffen war ausgewogen.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 7 46.67%  

trifft eher zu (A2) 8 53.33%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für B13

Das Arbeitsklima im Projekt TransWind und insbesondere bei den Arbeitstreffen war sehr gut.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 13 86.67%  

trifft eher zu (A2) 2 13.33%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für B14

Meine Meinung wurde gehört und meine Expertise anerkannt.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 9 60.00%  

trifft eher zu (A2) 4 26.67%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für B15

Ich wurde ausreichend über die Grenzen des „Machbaren“ bzw. die Grenzen der wissenschaftlichen Forschung im Projekt aufgeklärt.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 6 40.00%  

trifft eher zu (A2) 8 53.33%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195

19 von 43 26.04.2016 11:19



Feld-Zusammenfassung für B16

Weniger formalisierte Interaktions- und Beteiligungsformen wie Telefonate, bilaterale Gespräche und Diskussionen hätten im Projekt mehr Bedeutung bekommen sollen.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 1 6.67%  

trifft eher zu (A2) 3 20.00%  

weder noch (A3) 3 20.00%  

trifft eher nicht zu (A4) 5 33.33%  

trifft überhaupt nicht zu (A5) 2 13.33%  

keine Antwort 1 6.67%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195

20 von 43 26.04.2016 11:19



Feld-Zusammenfassung für B17

Ich hätte mir gewünscht, eine aktivere und stärker mitbestimmende Rolle im Projekt einnehmen zu können.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 0 0.00%  

trifft eher zu (A2) 0 0.00%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 8 53.33%  

trifft überhaupt nicht zu (A5) 6 40.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195

21 von 43 26.04.2016 11:19



Feld-Zusammenfassung für B18

Wenn Sie Ihren Zeit- und Ressourcenaufwand für die Beteiligung am Projekt TransWind (Arbeitstreffen, Interview, Telefonate, E-Mails, etc.) betrachten, war dieser für Sie

Antwort Anzahl Prozent

zu viel (A1) 0 0.00%  

gerade richtig (A2) 13 86.67%  

hätte mich mehr einbringen wollen und können (A3) 2 13.33%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für B19

Ich bewerte die Beteiligung der Stakeholder im Rahmen der Referenzgruppe in TransWind insgesamt mit

Antwort Anzahl Prozent

(1) Sehr Gut (A1) 4 26.67%  

(2) Gut (A2) 10 66.67%  

(3) Befriedigend (A3) 0 0.00%  

(4) Genügend (A4) 0 0.00%  

(5) Nicht Genügend (A5) 0 0.00%  

keine Antwort 1 6.67%  
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breite Beteiligung der Interessengruppen
Ausgezeichnete Kommunikation und sehr professionelles Team
die interdisziplinäre Zusammensetzung, Visualisierungstechniken
Gut vorbereitet, unterschiedliche Gruppen gut eingebunden,
offene Diskussion bereits bevor ein "Problem" entsteht
Übersichtlichkeit und verständliche Aufarbeitung der Inhalte.
Kollegialer Umgang der Projektleiter mit der Stakeholdergruppe.
anderer Zugang (soziale Akzeptanz)
offene Gespräche
Der Versuch der Verknüpfung und Betrachtung unterschiedlicher
Interessengruppen.
der gesamtösterreichische Ansatz
Offene Diskussion
Vielschichtige Meinung
Anerkennung der Meinungsvielfalt
Respekt füreinander
Interaktiver Workshop

Feld-Zusammenfassung für C20

Was hat Ihnen besonders gut im Projekt TransWind gefallen?

Anzahl Prozent

Antwort 10 66.67%  

keine Antwort 5 33.33%  

Ansehen
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Sichtweise anderer Beteiligter, Erfahrungsaustausch
dass wir in Österreich eine schlechte Kommunikationskultur pflegen und solche Projekte viel zu wenig beachtet und auch
angenommen werden
Zugänge und Einstellungen anderer Disziplinen
Zuhören und ausdiskutieren ist eine guter Lösungsansatz
Interessante Fakten über Windenergie. Spannende Visualisierungsmöglichkeiten.
die öffentliche Meinung zur Windkraftnutzung unterliegt einem stärkeren Wandel als angenommen
Das ich zu wenig Zeit für diese Aktivitäten aufbringen kann.
die Studie wäre bereits bei beginn der Errichtung von Windparks notwendig gewesen
Diskussion und Meinungsbildung im offenen Prozess ist besonders wichtig
verschiedene Standpunkte zu verstehen

Feld-Zusammenfassung für C21

Was haben Sie durch das Projekt gelernt?

Anzahl Prozent

Antwort 10 66.67%  

keine Antwort 5 33.33%  

Ansehen
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---
wenn möglich und fianzielle tragbar auch solziale Medien und Massenmedien (Zeitungen etc.) einbeziehen (ist aber klar, dass dies den Umfang des Projekts weit
überstiegen hätte)
nichts
Weniger Diskussion im Plenum, mehr in Kleingruppen.
etwas kürzer, kompakter
Grundlagenarbeit länger vorbereiten
Nichts

Feld-Zusammenfassung für C22

Was würden Sie in so einem partizipativen transdisziplinären  Projekt anders gestalten?

Anzahl Prozent

Antwort 7 46.67%  

keine Antwort 8 53.33%  

Ansehen
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Feld-Zusammenfassung für D23

Ich habe stets ausreichende inhaltliche Informationen und Rückmeldungen über den Projektstand und -fortschritt bekommen.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 12 80.00%  

trifft eher zu (A2) 3 20.00%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für D24(SQ001)

Welche der folgenden Ziele wurden Ihrer Meinung nach in TransWind erreicht:
[Eine Sensibilisierung der Teilnehmer/innen in Fragen der sozialen Akzeptanz von Windkraftanlagen]

Antwort Anzahl Prozent

Ja, erreicht (A1) 10 66.67%  

Teilweise erreicht (A2) 3 20.00%  

Nicht erreicht (A3) 0 0.00%  

keine Antwort 2 13.33%  
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Feld-Zusammenfassung für D24(SQ002)

Welche der folgenden Ziele wurden Ihrer Meinung nach in TransWind erreicht:
[Die Entwicklung neuer Ansätze bei der Kommunikation von Planungsinhalten in partizipativen Prozessen]

Antwort Anzahl Prozent

Ja, erreicht (A1) 6 40.00%  

Teilweise erreicht (A2) 5 33.33%  

Nicht erreicht (A3) 1 6.67%  

keine Antwort 3 20.00%  
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Feld-Zusammenfassung für D24(SQ003)

Welche der folgenden Ziele wurden Ihrer Meinung nach in TransWind erreicht:
[Ein Informationsgewinn hinsichtlich der Bedürfnisse von Bürger/innen und Stakeholdern und deren Relevanz für Entscheidungsprozesse]

Antwort Anzahl Prozent

Ja, erreicht (A1) 5 33.33%  

Teilweise erreicht (A2) 8 53.33%  

Nicht erreicht (A3) 1 6.67%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für D24(SQ004)

Welche der folgenden Ziele wurden Ihrer Meinung nach in TransWind erreicht:
[Eine integrative Analyse durch die Zusammenführung subjektiver und objektiver Parameter bei der Bewertung von Windkraftprojekten]

Antwort Anzahl Prozent

Ja, erreicht (A1) 9 60.00%  

Teilweise erreicht (A2) 5 33.33%  

Nicht erreicht (A3) 0 0.00%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für D24(SQ005)

Welche der folgenden Ziele wurden Ihrer Meinung nach in TransWind erreicht:
[Die Aufbereitung von Informationen und Wissen, welches ich in meinem beruflichen Alltag benötige und integrieren kann]

Antwort Anzahl Prozent

Ja, erreicht (A1) 5 33.33%  

Teilweise erreicht (A2) 7 46.67%  

Nicht erreicht (A3) 1 6.67%  

keine Antwort 2 13.33%  
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Feld-Zusammenfassung für D24(SQ006)

Welche der folgenden Ziele wurden Ihrer Meinung nach in TransWind erreicht:
[Die Entwicklung eines konzeptionellen und methodischen Ansatzes zur Erforschung der sozialen Akzeptanz bei Windkraftprojekten]

Antwort Anzahl Prozent

Ja, erreicht (A1) 6 40.00%  

Teilweise erreicht (A2) 7 46.67%  

Nicht erreicht (A3) 1 6.67%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für D25

Welche der drei folgenden Aussagen trifft Ihrer Meinung nach auf das Projekt TransWind zu:

Antwort Anzahl Prozent

Für die Dauer des Projekts/Prozesses waren die erzielten Ergebnisse/Effekte zu gering. (A1) 0 0.00%  

Die erreichten Ziele/Ergebnisse standen in einem ausgewogenen Verhältnis zur Projektdauer und dem
Prozessablauf. (A2)

14 93.33%  

Das Projekt hat weit mehr Ergebnisse/Effekte produziert, als im Rahmen der Projektdauer zu erwarten
war. (A3)

0 0.00%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für D26(SQ001)

Ich habe mein Wissen im Bezug auf die folgenden drei Bereiche durch das Projekt TransWind erweitern können.
[Technisch-ökonomische Windenergiepotentiale in Österreich und Ihre räumliche Verortung]

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 3 20.00%  

trifft eher zu (A2) 6 40.00%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 5 33.33%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für D26(SQ002)

Ich habe mein Wissen im Bezug auf die folgenden drei Bereiche durch das Projekt TransWind erweitern können.
[Visualisierungstechniken und die Bedeutung von Visualisierungen im Rahmen partizipativer Planungsprozesse]

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 9 60.00%  

trifft eher zu (A2) 4 26.67%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 1 6.67%  
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Feld-Zusammenfassung für D26(SQ003)

Ich habe mein Wissen im Bezug auf die folgenden drei Bereiche durch das Projekt TransWind erweitern können.
[Merkmale der sozialen Akzeptanz von Windkraftanlagen und Fragen der Prozess- und Verteilungsgerechtigkeit]

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 0 0.00%  

trifft eher zu (A2) 11 73.33%  

weder noch (A3) 2 13.33%  

trifft eher nicht zu (A4) 2 13.33%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für D27

Ich habe im Projekt TransWind andere oder neue Perspektiven und Einstellungen zur Windkraft kennen lernen können.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 2 13.33%  

trifft eher zu (A2) 4 26.67%  

weder noch (A3) 5 33.33%  

trifft eher nicht zu (A4) 4 26.67%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für D28

Ich konnte für meinen Bereich / meine Arbeit aus dem Projekt TransWind relevante Informationen gewinnen.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 2 13.33%  

trifft eher zu (A2) 11 73.33%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 2 13.33%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  
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Feld-Zusammenfassung für D29

Ich bewerte die Nützlichkeit der in TransWind erzielten Ergebnisse insgesamt mit

Antwort Anzahl Prozent

(1) Sehr Gut (A1) 2 13.33%  

(2) Gut (A2) 13 86.67%  

(3) Befriedigend (A3) 0 0.00%  

(4) Genügend (A4) 0 0.00%  

(5) Nicht Genügend (A5) 0 0.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195
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Feld-Zusammenfassung für E30

Die Beteiligung von Bürger/innen, Expert/innen, Stakeholdern sollte ein wesentlicher Bestandteil der meisten Anwendungs-orientierten Forschungsprojekte sein.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 9 60.00%  

trifft eher zu (A2) 5 33.33%  

weder noch (A3) 1 6.67%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195
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Feld-Zusammenfassung für E31

Ich würde, ähnliche Rahmenbedingungen vorausgesetzt, wieder an einem wissenschaftlichen Projekt teilnehmen.

Antwort Anzahl Prozent

trifft voll und ganz zu (A1) 9 60.00%  

trifft eher zu (A2) 6 40.00%  

weder noch (A3) 0 0.00%  

trifft eher nicht zu (A4) 0 0.00%  

trifft überhaupt nicht zu (A5) 0 0.00%  

keine Antwort 0 0.00%  

BOKU Survey https://survey.boku.ac.at/index.php/admin/statistics/sa/index/surveyid/132195
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Leitfaden zum Umgang mit der sozialen Akzeptanz von 
Windkraftanlagen 

Eine Zusammenfassung der Ergebnisse & Empfehlungen aus dem Projekt TransWind  

http://www.transwind.boku.ac.at  

Was ist soziale Akzeptanz? 

Die soziale Akzeptanz ist mehrdimensional und umfasst soziale, politische, rechtliche, ökologische, 
technische und ökonomische Faktoren, die sich auf drei Akzeptanzebenen1 wieder finden (  mehr 
zum sogenannten Akzeptanzdreieck auf http://www.transwind.boku.ac.at): 

a) Sozio-politische Akzeptanz der Technologien und politischen Handlungen durch die 
Öffentlichkeit, zentraler EntscheidungsträgerInnen bzw. Stakeholder und PolitikerInnen;  

b) Lokale Akzeptanz, die durch Fragen des Vertrauens und der Gerechtigkeit geprägt ist; 

c) Marktakzeptanz, bei der die maßgeblichen Akteure die Betreibergesellschaften, 
Interessensvertretungen, InvestorInnen und KonsumentInnen sind. 

Die soziale Akzeptanz kann sich im Zeitverlauf sowohl positiv als auch negativ verändern und ist 
abhängig von einem komplexen Zusammenspiel individueller Präferenzen und gesellschaftlicher 
Wertvorstellungen. Die Akzeptanzforschung beschäftigt sich daher mit der Identifikation von 
Gründen zur Annahme (Akzeptanz) und Ablehnung (Nicht-Akzeptanz) der Windkrafttechnik. Darüber 
hinaus werden im Bereich des Akzeptanzmanagements Handlungen und Vorgehensweise 
identifiziert, die die Anerkennung (Legitimität) der Prozesse und getroffenen Entscheidungen bei 
Windparkprojekten erhöhen.  

Im Folgenden zeigen wir die wichtigsten Ergebnisse aus dem Projekt TransWind auf und besprechen 
Rahmenbedingungen der Entwicklung der Windkraft in Österreich. Es werden Schlüsselfaktoren der 
sozialen Akzeptanz identifiziert und sowohl bestehende als auch neue innovative 
Verbesserungsmaßnahmen  diskutiert.  

Material und Methoden  

Um die soziale Akzeptanz der Windenergie in Österreich zu beobachten und Aussagen über 
Verbesserungsmöglichkeiten im Umgang mit der Planung und Errichtung von Windkraftprojekten zu 
treffen, wurden folgende Methoden im Projekt TransWind angewandt (  mehr dazu auf 
http://www.transwind.boku.ac.at): Mit den direkt im Projekt beteiligten ExpertInnen und 
Stakeholdern wurden 28 Interviews, eine Gruppendiskussion (World Café) und drei partizipative 
Workshops durchgeführt. Diese qualitativen Methoden wurden ergänzt durch einen Fragebogen zu 
den Flächenpotentialen und einer partizipativen Modellierung potentieller Windkraftstandorte in 
Österreich, mit dessen Hilfe ein ökonomisches Windenergiepotential und Stromgestehungskosten 
berechnet werden konnten. Zusätzlich wurden im Rahmen von insgesamt sechs 

                                                           
1 Wüstenhagen, Rolf, Maarten Wolsink, and Mary Jean Bürer. 2007. Social acceptance of renewable energy 
innovation: An introduction to the concept. Energy Policy 35 (5): 2683-2691. 
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Fallstudiengemeinden vier Visualisierungsparcours, acht Interviews und acht Fokusgruppen mit 32 
BürgerInnen und 34 lokalen EntscheidungsträgerInnen organisiert.  

Zentraler Grundsatz 
Bei der Planung Errichtung von Windkraftanlagen kommt es stets zu einem Austausch- und 
Verhandlungsprozess zwischen unterschiedlichen Perspektiven, Anschauungen und 
Wertvorstellungen. Grundsätzlich müssen daher alle Interessierten und Betroffenen in die 
Entscheidungsprozesse mit eingebunden werden.   

ERGEBNISSE & EMPFEHLUNGEN aus dem Projekt TransWind auf der Ebene DER SOZIO-POLITISCHEN 

AKZEPTANZ 

Die Erfahrungen im Projekt TransWind haben gezeigt, dass die Einstellungen, Motive und Interessen 
zum Thema Windkraft auf der Ebene zentraler überregionaler Akteure wie Betreibergesellschaften, 
NGOs, Interessensvertretungen, Regulatoren, der Politik und der Verwaltung sehr heterogen und 
teilweise auch gegensätzlich sind. In einem gleichberechtigten Kommunikations- und 
Diskussionsprozess konnten trotzdem gemeinsame Arbeits- und Problembereiche für politische 
Rahmenbedingungen identifiziert werden. Im Folgenden werden Faktoren der sozio-politischen 
Akzeptanz beschrieben und mit einzelnen konkreten Empfehlungen oder 
Verbesserungsmöglichkeiten verbunden: 

• Der Ausbau der Windenergie braucht ein stabiles Regelungsumfeld damit die Grundlage für 
Kontinuität, Planungs- und Investitionssicherheit gegeben ist (z.B. Definition von 
Ausschlusskriterien und -flächen, rechtsverbindliche Zonierungen, Förderstruktur).  

• Es fehlt ein nationaler Entwicklungsplan für die Windkraft, der in Abstimmung mit einer 
Gesamtstrategie für die Energiewende, welche sowohl andere erneuerbare Energieträger als 
auch Energieeffizienzmaßnahmen umfasst, entwickelt wird  („Energiestrategie“). Dabei gilt es 
die internationalen, europäischen und nationalen Ziele im Bereich Klimaschutz und 
erneuerbarer Energie zu harmonisieren und auf die Ebene der Bundesländer und Gemeinden 
herunter zu brechen. Parallel dazu muss die Notwendigkeit einer „Transformation“ breit 
gesellschaftlich diskutiert werden.  

• Politikmaßnahmen sollen sich nicht nur auf die Angebotsseite konzentrieren, sondern auch 
die Nachfrageseite berücksichtigen. Der Ausbau erneuerbarer Energieträger muss von 
verbindlichen und wirkungsvollen Effizienz- und Suffizienzmaßnahmen begleitet werden, die 
den Energieverbrauch nachhaltig reduzieren. 

• Auf der Verwaltungsebene der Bundesländer sollten zentrale Anlaufstellen geschaffen 
werden, die sich für die Umsetzung der (oben definierten) Ziele verantwortlich zeigen und als 
Ansprechpartner im Rahmen lokaler Planungs- und Umsetzungsprozesse dienen. 

• Im Entstehungs- und Entscheidungsprozess der Zonierung und Ausweisung von verbindlichen 
Eignungs- und Ausschlusszonen sollen fachübergreifend und gleichberechtigt alle 
Stakeholder beteiligt werden.  

• Im Bereich der Raumordnung sollen unter Berücksichtigung der föderalen Strukturen 
Vorgaben sinnvoll vereinheitlicht werden (z.B. die Abstände zu den Siedlungsgebieten). Bei 
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der Festlegung von Eignungs- und Ausschlusszonen muss überregional zusammen gearbeitet 
werden (z.B. dürfen Vogelzugkorridore nicht an Landesgrenzen enden). 

• In den Genehmigungsprozessen und -verfahren werden die dominierenden 
Beeinträchtigungen durch die Errichtung von Windkraftanlagen im Bereich Landschaftsbild, 
Natur- und Artenschutz, Schall, Schattenwurf (Stroboskopeffekt) und Lichtverschmutzung 
(„Befeuerung“ in der Nacht) thematisiert. Die Behörde kann dabei vor allem technische und 
auch flächenbezogene Ausgleichsmaßnahmen für die Errichtung und den Betrieb 
vorschreiben. Die Verfahren basieren hauptsächlich auf das Urteil von Sachverständigen und 
in Auftrag gegebenen Gutachten. Das Problem dabei ist, dass BürgerInnen über ihre 
Möglichkeiten der Beteiligung (z.B. Parteienstellung im Rahmen der UVP) oft ungenügend 
informiert sind und begründete Stellungnahmen sehr viele Ressourcen (Zeit, Know-how, 
Geld, etc.) in Anspruch nehmen.  

• Die Sichtbarkeit der Windkraftanlagen soll durch den Einsatz optimierter Verfahren und 
Techniken reduziert werden. Dazu gehören z.B. das Überarbeiten der Kennzeichnungen als 
Luftfahrthindernis (Anstrich, Beleuchtung) oder der Einsatz von Bepflanzungen und baulichen 
Maßnahmen im Siedlungsbereich (z.B. Aufschüttungen), um die Sichtwirkung für 
AnrainerInnen zu verringern. Bei den heute typischen Anlagengrößen sind derartige 
Maßnahmen aber in ihrer Wirkung punktuell begrenzt. 

ERGEBNISSE & EMPFEHLUNGEN aus dem Projekt TransWind auf der Ebene DER LOKALEN AKZEPTANZ 

Auf Grund der großen Sichtbarkeit ist die Errichtung von Windkraftanlagen immer einem regionalen 
Diskussions- und Interessensausgleichsprozess unterworfen. Diese Interessen können 
unterschiedlicher Natur sein. Was einige Beteiligte als „schön“ empfinden, ist für andere „hässlich“. 
Was manche als unzumutbaren Lärm empfinden, ist für andere kaum wahrnehmbar. Was 
Betreibergesellschaften als wertvollen Beitrag zum Klimaschutz darstellen, bedroht für andere das 
lokale Ökosystem. Beeinträchtigungen von Windkraftanlagen sind daher immer wahrnehmungs- und 
interpretationsabhängig. In der Praxis findet daher oft ein Interessensabtausch zwischen diesen 
Wahrnehmungen und den Beteiligten statt, wobei folgende Konfliktfelder und etwaige 
Lösungsmöglichkeiten dominieren: 

• Die Sichtbarkeit der Anlagen bzw. die daraus entstehende Landschaftsveränderung haben 
die größte Bedeutung für die (Nicht-)Akzeptanz. Menschen können durch immer mehr und 
immer größere Windkraftanlagen das Landschaftsbild und die damit zusammen hängende 
Erholungsfunktion der Landschaft beeinträchtigt sehen. Die Irritationen werden ausgelöst 
durch die Sichtbarkeit der Anlagen selbst, die rotierenden Blätter und die Navigationslichter 
(in der Nacht). Insbesondere auf Bergkämmen oder in sensiblen Landschaftstypen (wie alpine 
Lagen mit besonderer kultureller Bedeutung, kleinräumige Kulturlandschaften) haben 
Windkraftanlagen einen großen Einfluss auf die Wahrnehmung des Landschaftsbildes. Eine 
mögliche Reduktion der Erholungsfunktion oder der Verlust des „Heimatgefühls“ kann in 
vielen Fällen nicht  ökonomisch abgegolten werden. Windkraftanlagen werden von 
Menschen aber auch auch als Symbol einer nachhaltigen Energiegewinnung gesehen. 
Darüber hinaus bringen lokal Betroffene (und auch ExpertInnen) Gewöhnungseffekte ins 
Spiel. Ein Aufwachsen in einer durch Windkraftanlagen geprägten Landschaft kann dazu 
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führen, dass die Anlagen als integraler Bestandteil der Kulturlandschaft und damit als nicht 
störend erachtet werden.  

• Fragen des Natur- und Artenschutzes werden hauptsächlich im Genehmigungsverfahren 
abgehandelt. Werden negative Auswirkungen auf Schutzgüter erwartet, können Ausgleichs- 
oder Kompensationsmaßnahmen behördlich vorgeschrieben werden oder aber die 
Umsetzung wird untersagt. So gesehen haben diese Fragen großen Einfluss auf das 
Zustandekommen eines Projekts. Naturschutzfragen sind für die Bevölkerung und lokale 
EntscheidungsträgerInnen meist nur insofern von Interesse, als damit Projekte verhindert 
oder zumindest verlangsamt werden können.  

• Im Bereich des Einflusses von Windkraftanlagen auf den Menschen (Humanökologie) spielt 
der Schall (Lärm) die größte Rolle. Insbesondere mit der Infraschallthematik werden Ängste 
bei Betroffenen generiert, die einen Ausgleich der Interessen oder eine Verhandlungslösung 
auf lokaler Ebene erschweren. Beeinträchtigungen durch Schattenwurf oder Eisabwurf und 
Eisfall haben hingegen einen untergeordneten Stellenwert.  

• Auf lokaler Ebene bekommen die Beteiligung der BürgerInnen an der Entscheidungsfindung, 
das Vertrauen in die Verhandlungs- und Politikprozesse sowie das Thema Transparenz eine 
zunehmende Bedeutung. Umfassende, ehrliche und vertrauensvolle Informationen sind 
Grundvoraussetzungen für den notwendigen Meinungsbildungsprozess in der Bevölkerung. 
Die BürgerInnen und EntscheidungsträgerInnen vor Ort wünschen sich frühzeitige 
Informationen über den zu erwartenden Standort, die Investitionskosten und Profite, die 
Auswirkungen auf den Menschen und die Umwelt und die Möglichkeiten der Beteiligung. Im 
Rahmen der Einbindung der Betroffenen sollen gemeinsame Lernprozesse initiiert werden. 
Insgesamt dürfen dabei die legitimen Interessen des Umwelt- bzw. Klima- und des 
Naturschutzes nicht gegeneinander ausgespielt werden. D.h. die Menschen vor Ort müssen 
über die Sinnhaftigkeit erneuerbarer Energieproduktion und deren gesellschaftlichen Wert 
aufgeklärt werden. Gleichzeitig müssen die zu erwartenden Auswirkungen und 
Beeinträchtigungen auf den Menschen und die Natur transparent dargestellt und im 
Genehmigungsprozess berücksichtigt werden. Als Methoden der Information und Beteiligung 
werden die Öffentlichkeitsarbeit – wie z.B. Artikel in lokalen Zeitungen und Dialogprozesse – 
wie z.B. Infotage, Exkursionen und Hausbesuche von der lokalen Bevölkerung bevorzugt. 
Diese Aufgaben sollten nicht nur dem Engagement der Betreibergesellschaften überlassen 
werden, sondern von der lokalen Politik oder Zivilgesellschaft mitgetragen oder an einen 
neutralen Dritten ausgelagert werden. Darüber hinaus können glaubwürdige und interaktive 
Visualisierungsmethoden (  mehr dazu auf http://www.transwind.boku.ac.at) helfen, 
Planungsprozesse besser zu kommunizieren, Informationen leichter erfassbar zu machen und 
damit den lokalen bzw. regionalen Meinungsbildungsprozess zu unterstützen.  
Unter der Berücksichtigung wirtschaftlicher Grenzen sollten Betreibergesellschaften mehrere 
Varianten der Ausgestaltung eines Windparks vorbereiten, z.B. mit einer flexiblen Anzahl und 
Höhe der Windkraftanlagen und unterschiedlichen Abständen zu sensiblen Gebieten, um auf 
die Interessen der Bevölkerung und der lokalen EntscheidungsträgerInnen besser eingehen 
zu können. Die Vorgehensweise „Alles oder nichts“ erhöht nur den Druck und führt zu 
Konflikten. Gleichzeitig müssen Betreibergesellschaften eine hohe Betriebssicherheit der 
Anlagen herstellen und diese auch kommunizieren. 

http://www.transwind.boku.ac.at/�
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Im Rahmen der Durchführung von TransWind ist immer wieder das Phänomen der 
„ZweitwohnbesitzerInnen“ diskutiert worden. In dieser Gruppe besteht oft eine sehr hohe 
Motivation, gegen Windkraftanlagen Stellung zu beziehen, weil diese technische 
Infrastruktur als Störung der unberührten Natur am Zweitwohnsitz wahrgenommen wird.  
Die Durchführung einer Volksbefragung ist sicherlich ein Instrument, um politische 
Verantwortung zu streuen und die demokratische Legitimität der Entscheidung zu stärken. 
Nichts desto trotz ist dieses Verfahren kein geeignetes Konfliktlösungsinstrument und 
verstärkt oft den Prozess der Polarisierung innerhalb einer Gemeinde. 

• Kompensationszahlungen an die lokale Bevölkerung bzw. die Gemeinde im Rahmen der 
Pacht- und Gestattungsverträge werden sehr positiv wahrgenommen. Für wirtschaftlich 
unterentwickelte Gemeinden können Windparks ein wichtiger Einkommensgarant sein. 
Trotzdem bleibt Neid zwischen den BürgerInnen oder der lokalen Bevölkerung und der Politik 
ein immer wieder kehrendes Phänomen, welches Auseinandersetzungen erzeugt. Wenn alle 
KonsumentInnen über den Strompreis die Kosten tragen, während wenige davon profitieren, 
verringert das die Akzeptanz der Technologie.  

• Auf der Ebene der Gemeindepolitik ist es wichtig, Windparks als lokale Energieprojekte zu 
verstehen und auf die Ängste und Befürchtungen der Betroffenen einzugehen. Die Aufgabe 
der Politik liegt darin, eine vertrauensvolle Führungsrolle (Leadership) in der Projektierung zu 
übernehmen und die etwaige Umsetzung mit anderen, sichtbaren Begleitmaßnahmen (wie 
der Finanzierung kommunaler Dienstleistungen durch Windkraftgelder oder dem Einsatz von 
Energieeffizienz- und Suffizienzmaßnahmen) zu verbinden. In diesem Zusammenhang 
thematisierten lokale EntscheidungsträgerInnen ihre Erfahrungen mit dem 
„BürgerInnenbeteiligungsdilemma“. Dieses besagt, dass das Interesse der Bevölkerung am 
Beginn eines Planungsprozesses sehr gering ist und erst gegen Ende der Projektierung, wenn 
nur mehr wenige Parameter beeinflussbar sind, steigt. Das BürgerInnenbeteiligungsdilemma 
wiederspricht eigentlich dem weiter oben beschriebenen Anspruch auf frühzeitige 
Information und Einbindung. Ein Instrument um dieser Problematik entgegen zu wirken, 
wären Beteiligungsformate für BürgerInnen (z.B. Genossenschaften, Crowdfunding, 
Anteilscheine, etc.). Der Wunsch nach derartigen Beteiligungen oder sogar der 
gemeindeeigene Betrieb der Anlagen waren aber in den Fallstudiengemeinden kaum 
ausgeprägt. 
Interessant ist, dass der Klimaschutz bei lokalen Akteuren eine untergeordnete Rolle 
einnimmt. Viel wichtiger ist das Argument, dass die Windkraft eine regenerative 
Energiequelle ist und zur Unabhängigkeit von Atomstrom oder ausländischen 
Energieimporten beiträgt. Für die Bevölkerung ist die lokale Bilanzierung von Strom, wie viel 
demnach tatsächlich in der Region im Verhältnis zur Produktion der installierten Anlagen 
verbraucht wird, oft ein zusätzlicher bedeutsamer Faktor.  

• Negative Auswirkungen auf den Tourismus spielten in der Untersuchung im Vergleich zu den 
anderen Konfliktfeldern eine untergeordnete Rolle. Durch den hohen Stellenwert des 
landschaftsbezogenen Tourismus in Österreich bleibt die Einschränkung bzw. die Angst vor 
einem drohenden Verlust der Erholungsfunktion der Landschaft bedeutend. Lokal Betroffene 
befürchten zum Beispiel negative Auswirkungen auf Nächtigungszahlen. Für andere Beteiligte 
haben Windkraftanlagen wiederum ein Potential für die touristische Vermarktung (im 
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Rahmen der Energie- und Klimamodellregionen). Befragungen von TouristInnen könnten 
dazu beitragen, etwaige Beeinträchtigung zu identifizieren und im Planungsprozess zu 
berücksichtigen. 

• Im Rahmen einer nachhaltigen ökonomischen Entwicklung ist die Lebens – bzw. 
Verweildauer der Anlagen nicht nur für die Betreibergesellschaften, sondern auch für die 
lokale Bevölkerung und EntscheidungsträgerInnen von Bedeutung. Einerseits geht es darum, 
Profite im Sinne der Kompensationszahlungen weiterhin zu beziehen – auf der anderen Seite 
wird der mögliche Abbau der Anlagen immer wieder als Akzeptanz-steigerndes Argument 
angeführt. Die Praxis zeigt, dass die Anlagen mit dem Auslaufen der fixierten Einspeisetarife 
(nach 13 Jahren) zwar abgebaut werden, aber zugleich durch wenigere, aber dafür 
leistungsstärkere und höhere Anlagen (Repowering) ersetzt werden. D.h. der ökonomische 
Profit bleibt ebenso bestehen wie die Sichtbarkeit und die Einflüsse auf Mensch, Natur und 
Landschaft. 

ERGEBNISSE & EMPFEHLUNGEN aus dem Projekt TransWind auf der Ebene DER MARKTAKZEPTANZ 

Politische Rahmenbedingungen, wie Einspeisetarife für erneuerbare Energieträger oder die 
Ausweisung von Eignungs- bzw. Ausschlusszonen für Windenergie, sind neben der zukünftigen 
Entwicklung der Strompreise, die wesentlichen Faktoren für den Ausbau der Windenergie. Um den 
Anteil erneuerbarer Energieträger an der Stromproduktion zu erhöhen, wurde im Ökostromgesetz 
2012 für Windenergie der zusätzliche Ausbau von 2 GW installierter Leistung (bzw. ca. 4,2 TWh) für 
den Zeitraum von 2010-2020 festgelegt. Damit wird der Anteil von Windenergieanteil bis 2020 auf 
etwa 10% bzw. 6,2 TWh steigen. Für die Zeit darüber hinaus gibt es noch keine nationalen Ziele, 
jedoch ambitionierte Ziele einzelner Bundesländer. Das Land Niederösterreich strebt zum Beispiel 
von 2020–2030 einen Ausbau der Windenergie von 4 TWh auf 7 TWh (bzw. von 1,9 GW auf 3,2 GW 
installierter Leistung) an.  

Um mögliche Entwicklungspfade für den Windenergieausbau in Österreich aufzuzeigen, hat 
TransWind einen partizipativen Modellierungsansatz gewählt. Dazu wurde auf nationaler Ebene mit 
zentralen Akteuren im Bereich Windkraft kooperiert (  mehr dazu auf 
http://www.transwind.boku.ac.at). Gemeinsam mit diesen ExpertInnen wurden Kriterien festgelegt, 
die den Ausschluss von Flächen bzw. Landnutzungskategorien von der Windkraftnutzung regeln. Die 
Präferenzen der Stakeholder wurden in einem online Fragebogen abgefragt und anschließend in zwei 
Workshops diskutiert. Daraus wurde im Konsens mit der Stakeholdergruppe eine Minimal- und eine 
Maximal-Variante abgeleitet, die die Bandbreite des Windenergiepotentials für Österreich abbilden. 
Darüber hinaus wurde eine Medium-Variante definiert. Als Referenz für die Flächenvarianten wurde 
außerdem auch noch das Windenergiepotential für die Bundesländer berechnet, in denen es bereits 
ausgewiesene Eignungs- und Vorrangzonen gibt (Burgenland, Niederösterreich, Oberösterreich und 
Steiermark). Um den Beitrag der Windenergie zur Transformation des Energiesystems in Österreich 
abzuschätzen, wurden Annahmen zur Endenergienachfrage (Strom) und zum Windenergieausbau bis 
2030 getroffen. Die Bandbreite der Stromnachfrage reichte von 61,5 TWh - bei einer Stabilisierung 
des Stromverbrauchs auf dem Level von 2012 - bis 80,5 TWh, falls sich der Trend von 2000-2012 mit 
einer jährlichen Zunahme des Stromverbrauchs von 1,5% fortsetzt.  Die Annahmen für den 
Windenergieausbau bis 2030 reichen von 6,2 TWh – was keinen weiteren Ausbau nach 2020 
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bedeuten würde – bis 16,1 TWh, was bedeuten würde, dass der Anteil der Windenergie auf 20% 
gesteigert wird und gleichzeitig die Endenergienachfrage nach Strom unvermindert steigt. 

Für die Abschätzung des ökonomischen Windenergiepotentials wurden in TransWind die 
Stromgestehungskosten für alle möglichen Standorte in den betrachteten Flächenszenarien 
berechnet. Die Stromgestehungskosten geben an, zu welchen Kosten Strom aus Windenergie unter 
den getroffenen ökonomischen Annahmen und den standortspezifischen Windverhältnissen erzeugt 
werden kann. Dazu hat TransWind in Abstimmung mit den beteiligten ExpertInnen Annahmen zu den 
installierten Anlagen und den damit verbunden Kosten getroffen (Tabelle 1). 

Tabelle1: Annahmen für die Berechnung der Stromgestehungskosten 

Installierte Turbinenleistung MW 3 
Rotordurchmesser m 100 
Anlaufwindgeschwindigkeit m/s 3 
Abschaltwindgeschwindigkeit m/s 28 
Investitionskosten Euro/KW 1600-1900 
Wartungs- und Betriebskosten Euro/MWh/Jahr 16-32 
Anlagen Lebensdauer Jahre 20 
Diskontierungsrate % 5 

Die Angebotskurven zeigen welche Menge an Windenergie zu den angegebenen Kosten in den drei 
Flächenvarianten (min, med, max) und den bereits ausgewiesenen Eignungs- und Vorrangzonen der 
Bundesländer bereitgestellt werden kann (Abbildung 1). Die Bandbreite der Stromgestehungskosten 
ergibt sich aus der Bandbreite der ökonomischen Annahmen. Von der Steigung der Kurve kann man 
auf die Anzahl geeigneter Standorte schließen. Je mehr Standorte mit günstigen Windverhältnissen 
zu Verfügung stehen, desto flacher ist die Kurve und desto mehr Windenergie kann günstig erzeugt 
werden. Die Angebotskurven zeigen, dass die Zielvorgaben des Ökostromgesetzes (3 GW bzw. ca. 6,4 
TWh) von 2012 mit allen Flächenvarianten, außer der Minimal-Variante erreicht werden können. Die 
Stromgestehungskosten um dieses Ziel zu erreichen, reichen von 86,83 € MWh-1 in der Maximal-
Variante, 87,82 € MWh-1 in der Medium-Variante bis zu 91.20 EUR MWh-1 für die definierten 
Eignungs- bzw. Vorrangzonen der Bundesländer. Diese Kostenunterschiede steigen mit dem Ausbau 
der Windenergie. Die Stromgestehungskosten für den Ausbau der Windenergieanteil von 20% an der 
Endenergienachfrage sind in der Medium- und Maximum-Variante etwa 20% geringer als mit den 
Eignungs- bzw. Vorrangzonen der Bundesländer. 

Die Angebotskurven zeigen, dass mit den Einschränkungen des minimalen Flächenpotentials maximal 
3,8 TWh Windenergie erzeugt werden können. Somit können die Zielvorgaben für den zukünftigen 
Windenergieausbau nicht erreicht werden. Die Medium und Maximum-Variante unterscheiden sich 
nur geringfügig. In beiden Fällen können 16,1 TWh zu annähernd gleichen Kosten von 65-95€/MWh 
bereitgestellt werden.  
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Abbildung 1: Angebotskurven für Windenergie für die drei Flächenvarianten (Min, Med, Max) und die bereits 
ausgewiesenen Eignungs- und Vorrangzonen der Bundesländer (Burgenland, Niederösterreich, Oberösterreich 
und Steiermark) 

Aus der Abschätzung des ökonomischen Windenergiepotentials für Österreich ergeben sich drei 
zentrale Botschaften: 

∙ Das mittlere und maximale Flächenpotential bieten ausreichend geeignete Standorte für 
ambitionierte Windenergieziele (> 20 % Anteil). 

∙ Der ökonomisch optimale Ausbau konzentriert sich in Österreich auf das Burgenland, 
Niederösterreich, Kärnten und die Steiermark. 

∙ Die jetzigen Windkraftzonierungen schließen zahlreiche Standorte mit guten 
Windverhältnissen aus, die in der mittleren und maximalen Flächenvariante möglich wären. 

ERGEBNISSE & EMPFEHLUNGEN aus dem Projekt TransWind auf der Ebene DER VERFAHRENS- UND 

VERTEILUNGSGERECHTIGKEIT 

In Anbetracht der vielfältigen Interessenslagen ergibt sich ein Bild der sozialen Akzeptanz, welches 
von verschiedenen Wertvorstellungen, Emotionen (z.B. Ängsten) und auch ökonomischen 
Interessenslagen geprägt ist. Unterschiedliche Akteursgruppen setzen dabei unterschiedliche 
Prioritäten und Schwerpunkte. Im Rahmen des Forschungsprojekts TransWind konnten diese 
Interessen systematisch erfasst und die Relevanz der einzelnen Kriterien der sozialen Akzeptanz 
bestimmt werden (siehe Abbildung 2). Es wurde dabei zwischen der Gruppe der Natur- und 
ArtenschützerInnen, der Betreibergesellschaften und WindkraftlobbyistInnen, der lokalen 
EntscheidungsträgerInnen (wie BürgermeisterInnen, GemeinderätInnen, InteressensvertreterInnen) 
und der BürgerInnen unterschieden.  
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 ExpertInnen / Stakeholder Lokal Betroffene 

 Akteure des 
Natur- und 

Artenschutzes 

 

Betreiber / 
Interessens-
vertretungen  

 

Lokale Ent-
scheidungs-
trägerInnen 

 

BürgerInnen 
 
 

 

Sichtbarkeit/Landschaftsveränderung *** *** *** *** 

Natur- und Artenschutz *** *** * * 

Humanökologische Aspekte * *** *** *** 

Beteiligung, Vertrauen, Transparenz * *** *** *** 

Kompensationsmechanismen * *** *** *** 

Energiestrategien und Leadership ** ** *** ** 

Tourismus ** * ** ** 

Ökon. Nachhaltigkeit (Repowering) * *** ** * 

sehr wichtig (***), wichtig (**), weniger wichtig (*) 

Abbildung 2: Die Relevanz einzelner Kriterien der sozialen Akzeptanz für unterschiedliche Akteursgruppen  

Abbildung 2 zeigt ein sehr kohärentes Bild der Interessenslagen. Augenscheinlich ist, dass die 
Betreibergesellschaften alle Faktoren der sozialen Akzeptanz (bis auf den des Tourismus) als sehr 
wichtig oder wichtig erachten. D.h. sie versuchen auf die zentralen Herausforderungen der 
Projektplanung und die damit zusammen hängenden Beeinträchtigungen lokal Betroffener 
einzugehen. NaturschützerInnen und ÖkologInnen fokussieren hingegen auf die Kernthemen des 
Landschafts-, Natur- und Artenschutzes und bringen dort ihre Expertise vor allem im Rahmen von 
Gutachten und Stellungnahmen ein. Auf der lokalen Ebene wird die Relevanz einzelner 
Einflussgrößen der sozialen Akzeptanz sehr homogen wahrgenommen. Die wichtigsten Faktoren sind 
die Sichtbarkeit, die Auswirkungen auf den Menschen, die Beteiligungsmöglichkeiten im Rahmen der 
Planung und Umsetzung  und Fragen der Ausgleichs- bzw. Kompensationszahlungen. Einzig und allein 
die Bedeutung übergeordneter Energiestrategien und die ökonomische Nachhaltigkeit werden von 
den lokalen EntscheidungsträgerInnen als wichtiger eingeschätzt als von der Bevölkerung.  

Werden einzelne Kriterien von den Akteursgruppen als gleichsam bedeutend erachtet, so bleiben 
natürlich weiterhin sehr unterschiedliche Interessen, Einstellungen und Anschauungen bestehen. 
D.h. Konflikte und Auseinandersetzungen bilden den Kern jedes Planungs- und Umsetzungsprozess, 
wobei die Vor- und Nachteile der direkt Betroffenen den breiten, aber recht unspezifischen Kosten 
und Nutzen der Allgemeinheit gegenüber stehen. Scheitert der Interessensabtausch auf lokaler oder 
regionaler Ebene, d.h. können die GegnerInnen die BefürworterInnen nicht überzeugen (oder 
umgekehrt) bzw. wird keine tragfähige Kompromisslösung gefunden, so bleibt der Konflikt und das 
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grundsätzliche Problem bestehen, dass ein Interessensausgleich zwischen unterschiedlichen 
„Weltanschauungen“ im Bezug auf die Windkraft nicht möglich ist. Daher ist es immens wichtig, für 
geregelte und gerechte Verfahren im Planungs- und Umsetzungsprozess zu sorgen.  

Die Prinzipien der Fairness und Gerechtigkeit spielen in der Anerkennung von 
Entscheidungsprozessen eine große Bedeutung. Diese Prinzipien sind ein zentrales Motiv der eigenen 
Handlungen und gleichzeitig ein Bewertungskriterium für Handlungen und Entscheidungen anderer. 
Werden die Entscheidungsfindungsprozesse als fair und gerecht erachtet, so steigt die Anerkennung 
des Verfahrens oder der Planung. Unter Berücksichtigung dieser Gerechtigkeitsperspektive ergeben 
sich aus dem Projekt TransWind folgende zentrale Verbesserungsvorschläge:  

Auf der Ebene der prozeduralen Gerechtigkeit (Verfahrensgerechtigkeit)  
– Die Qualität der Planungsprozesse im Sinne von „Good Governance“ (gutes Regieren) 

steigern! 
• Frühzeitige und umfassende Informationen  
• Transparente und vertrauensvolle Kommunikationsprozesse 

– Partizipation und Ergebnisoffenheit stärken! 
• Einbeziehung der BürgerInnen im Rahmen formeller und informeller 

Beteiligungsprozesse und -verfahren 
• Lokale EntscheidungsträgerInnen und BürgerInnen in die Diskussion der Anzahl, Lage 

und Höhe der Anlagen einbinden 
• Einsatz geeigneter und glaubwürdiger Visualisierungsmethoden, die genügend 

Spielraum für Interaktionen lassen (  mehr dazu auf 
http://www.transwind.boku.ac.at) 

Auf der Ebene der distributionalen Gerechtigkeit (Verteilungsgerechtigkeit) 
– Monetäre Gewinne lokal streuen! 

• Gerechte Entschädigung und faire Verteilung der Erlöse an GrundstücksbesitzerInnen, 
Gemeinden und auch für AnrainerInnen oder kommunalpolitische (überregionale) 
Einrichtungen (z.B. Fondslösungen, Zweckwidmung, inter-kommunaler Ausgleich) 

– Steuerungsmechanismen und Aufgaben der politischen Koordinierung bedenken! 
• Die Flächenverfügbarkeit und -bereitstellung (z.B. im Rahmen der Zonierung) in 

Abhängigkeit von den Stromgestehungskosten und Energiezielen sehen (  mehr dazu 
auf http://www.transwind.boku.ac.at) 

• Diversifizierung der Windkraftstandorte entlang technisch-ökonomischer Potentiale 
(  mehr dazu auf http://www.transwind.boku.ac.at) und im Zusammenspiel mit einer 
überregionalen Energieraumplanung 

• Eine erfolgreiche Transformation des Energiesystems erfordert den Ausbau 
erneuerbarer Energieproduktion bei gleichzeitiger nachhaltiger Begrenzung des 
Energiebedarfs durch Effizienz- und Suffizienzmaßnahmen. 

Zitiervorschlag: 
Scherhaufer, Patrick; Höltinger, Stefan; Salak, Boris; Schauppenlehner, Thomas; Schmidt, Johannes 
(2016): Leitfaden zum Umgang mit der sozialen Akzeptanz von Windkraftanlagen, Universität für 
Bodenkultur, Wien, http://www.transwind.boku.ac.at. 
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EINLADUNG ZUR VERANSTALTUNG
„Windenergie polarisiert“

Ihre Meinungen, Einstellungen und Präferenzen sind gefragt
Arbeiten Sie mit im Forschungsprojekt TransWind!

Gemeinde 
Bärnkopf

Wann: Dienstag, 16. Juni 2015, 18.00 – 21.00
Wo: Pfarre Bärnkopf

18.00 – 19.30 Ein fi ktiver Windpark in Bärnkopf – bewerten 
Sie unterschiedliche Visualisierungstechniken

19.30 – 21.00 Diskussionen in Kleingruppen zur Frage der 
Akzeptanz der Windkraft 

Programm:

Wir ersuchen um Anmeldung bis zum 12. Juni unter http://ifl .boku.ac.at/transwind/ 
oder telefonisch unter 01 47654-4400 (Sekretariat, Institut für Wald-, Umwelt- und 

Ressourcenpolitik).

Mehr Informationen zum Forschungsprojekt TransWind erhalten Sie unter 
http://www.transwind.boku.ac.at

Kontakt/Projektleitung: 
Mag. Patrick Scherhaufer
patrick.scherhaufer@boku.ac.at
Institut für Wald-, Umwelt- und Ressourcenpolitik, Universität für Bodenkultur
Feistmantelstraße 4, 1180 Wien

Hinweis: Laut NÖ Windzonierung (Stammverordnung 49/14) ist eine Errichtung von Windkraft anlagen in der Gemeinde 
Bärnkopf derzeit nicht möglich. Wir haben die Fallstudie Bärnkopf ausgewählt, da die Gemeinde auf Grund der Lage und 
der vorliegenden Windgeschwindigkeiten ein erhebliches Windkraft potential besitzt und weil Bärnkopf ein repräsentativer 
Standort für weitere österreichische Gemeinden mit hohem Waldanteil ist.

Die Universität für Bodenkultur in Kooperation mit der Gemeinde Bärnkopf laden Sie 
herzlich zur Veranstaltung ein und freuen sich auf Ihr zahlreiches Kommen!



Annex K: (Comprehensive) Results of the survey dealing with the quality and 
plausibility of the visualisation tools and techniques 
 
The survey was separated in four major parts: Separated evaluation of the three technology 
methods (static images, 3D model and virtual reality), general attitudes regarding wind 
energy, an overall evaluation of the methods and statistic information about the participants. 
 
Handling 
Figure I provides information about the interaction possibilities of each technique. The results 
show that participants evaluate the 3D model as most interactive method. Surprisingly it also 
shows that static images (Diashow) seem to be felt as more interactive then the virtual reality 
tracking path (watching a virtual reality video where participants can decide about the point of 
view from a preliminary prepared path). 

 
Figure I: Overview about the impression that the used technology provides enough 
possibilities for interaction, N=70 
 
Figure II provides information about the independent handling of the tested techniques. It 
shows that in general all techniques provide adequate possibilities. Nevertheless, the 
procedure of static images (Diashow) is preferred which may be reasoned in the obviously 
easiness of the method (slide forward, slide back). Also the virtual reality tracking shot seems 
to be easy handled, which may occur in few interaction possibilities. The technique with the 
highest degree of interaction, the interactive 3D model, seems to slightly overstrain 
participants due to their abundance of interaction possibilities. 

 
Figure II: Overview about the impression that an independent handling of the method is 
possible, N=70 
 
Figure III shows surprisingly that both the method with the highest (3D model) and the lowest 
(Diashow) degree of interaction could provide a significant higher level of information than 
virtual reality technique does. Moreover a third (34%) of the participants evaluate that virtual 
reality provides a poor level of detail which maybe can be linked to the lack of interaction in 



the provided method (no full virtual reality method) but also to resolution issues of current 
mobile phones.  

 
Figure III: Overview about the impression if methods could transport a high level of 
information, N=70 
 
Figure IV again shows that the quality of the Diashow is to focus on the essential project 
which is confirmed by a clear majority 91%. Followed by the interactive 3D model it recurrent 
shows the disparity between the highest (3D model) and the lowest (Diashow) degree of 
interaction whereas the virtual reality technique clearly indicates doubts within a quarter 
(24%) of the participants. 
 

 
Figure IV: Overview about the impression that the used technology not distracts from core 
project (wind park) , N=70 
 
Figure V indicates again that both the Diashow and the 3D model have similar 
manifestations. Both are seen as suitable for participation processes, whereas the Diashow 
is slightly better evaluated then the 3D model (45% to 38%) and far better than the virtual 
reality method (24%). Over a third of the participants (35%) decline that the showed virtual 
reality method is not at all suitable for those processes. 

 
Figure V: Overview about the impression that the used technology is suitable for participation 
processes, N=70 
 
Figure VI confirms the first impressions. Nearby the half of the participants (49%) managed 
the navigation within the Diashow whereas only one third (37%) strongly agree to the 
management of the task in the interactive 3D model. Through the lack of navigation 



possibilities a little less than half of the participants (43%) indicate the virtual reality method 
as surprisingly adequate. 

 
FigureVI: Overview about the impression that participants are able to navigate within the 3D 
visualisation, N=70 
 
The results of the first survey block “handling” show a clear tendency to the state of the art 
method of static images. The interactive 3D model can benefit in the degree of information 
provided and the possibility for interaction but however in all other variables the static image 
methodology shows strengthens through its mature level of development. Except the 
independent handling, where virtual reality method is close to the static images, the used 
virtual reality method is evaluated as less suitable compared to the other methods. 
 
Quality and trustworthiness 
Figure VII shows that the interactive 3D model and the static images are evaluated nearly 
equal with a slight better performance to the 3D model whereas one quarter (22%) of the 
participants doubt the degree of realism the virtual reality method  

 
Figure VII : Overview about the impression of the level of realism, N=70 
 
Figure VIIIdescribes the impression of trustworthiness regarding the selected methods. Again 
the 3D model is evaluated slightly better than the static images and the virtual reality method 
although all techniques are close together. Nevertheless the 3D model shows less negative 
impressions then the others (3D model:10%, static images: 14%, virtual reality: 16%).  

 
Figure VIII: Overview about the trustworthiness of the methods, N=70 
 



Figure IX show that the provided technology through the interactive 3D model helps people 
to experience the affected landscape scenery. Up to 86% of the participants agree or 
strongly agree that the interactive model supports the evaluation. More than a quarter of the 
participants (28%) are in doubt that virtual reality technique is suited as a support. The static 
images are again well evaluated but however are lacking behind the assistance of the 
interactive 3D model. 

 
Figure IX: Overview of the better evaluation of the landscape scenery through technical 
assistance of the methods, N=70 
 
Figure X indicates that the performance of interactive 3D model is most suitable for 
supporting the personal power of imagination of the participants. Only 4% of the participants 
disagree whereas 95% agree or strongly agree (1% rounding difference). Static images 
perform similar with 12% in doubt. More than three quarter of the participants (77%) confirm 
this in relation to virtual reality method whereas 24% are in doubt. 

 
Figure X: Overview about the impression that the methodology supports the visual power of 
imagination of the participants, N=70 
 
The results of the second survey block “quality and trustworthiness” show the advantage of 
the interactive technology of the 3D model. In all variables the interactive 3D model shows its 
quality. Regarding the trustworthiness it shows a clear difference between the two close-up 
technologies of static images and the interactive 3D model with a preference to the 3D 
model. The evaluation of the virtual reality technique shows a clear lack of performance 
regarding 3D models and static images. Except regarding the trustworthiness where it shows 
a good performance which can be rooted in the possibility to change the perspective very 
easy (turning the head) and to stay focused on selected perspectives.  
 
Overall performance of the technologies 
Finally participants were asked to evaluate the overall performance of the experienced 
technologies from 1 (very good) to 5 (not sufficient). The results (see Figure XI) show a clear 
dominance of the interactive 3D model, with 43% evaluating the technology as very good, 
followed by the performance of the static images (38%) heads up to the performance of the 



virtual reality technology (37%). Surprisingly the static images and the virtual technology 
method are close together although regarding the evaluation of the single variables the static 
images tend to be clearly favored. Speaking of time consumption and economic factors it 
seems that the mature system of creating static 3D images shall be favored but however the 
interactive 3D model performs better in all quality and trustworthiness oriented indicators 
(trustworthiness, realism, the assistance of evaluating the landscape scenery and the 
support of the power of imagination). On the other hand participants favor the static images 
regarding the handling of the technology (navigation, independent handling and the 
possibilities for interaction) and the suitability for participation processes. Both technologies 
perform excellent in the transportation information which can be rooted in the detailed 
preliminary project presentation and the transparency throughout at the beginning of the 
visualisation parcours. 

 
Figure XI: Overall performance of the tested methods, N=70 
 
Attitudes of the participants 
The third part of the survey referred to the attitudes of the participants. Five questions were 
asked whether to find out if people are in general pro/contra wind energy. 
Figure XII shows that 52% of the participants strongly agree that wind energy is an important 
contribution to climate change. Overall a total of 91% strongly agree, or agree to this 
message. Participants show a diverse attitude regarding the question if wind energy shall 
play an important role in their region. Nearly the same amount of people agrees (52%) and 
disagrees (47%) whether there is a slight positive tendency.  
 

 
Figure XII: Importance of wind energy in reference to climate change (left) and if wind energy 
shall be relevant to the participants region (right), N=70 
 
Figure XIII shows that more than three quarter of the participants (82%) support a wide range 
of efficiency measures that should accompany the wind energy expansion. A small majority 
of participants decline that new wind turbines shall only be developed at already existing 



spots (56%). Regarding the influence of wind turbines to the recreation value of the 
landscape scenery the attitude of the participants is almost equal. 

 
Figure XIII:Accompany of efficiency measures through wind energy expansion (left), Use of 
existing sport for new wind turbines (center), Influence of wind turbines to the recreation value 
of the landscape (right), N=70 
 
The results show that people consider wind energy in general as an important factor 
regarding climate change. Regarding to an implementation of wind turbines in their home 
municipality the results become more complex whereas only a slight majority is in favor. 
Participants show a clear majority regarding accompanying efficiency measures (82%). Most 
participants disagree (29%) or strongly disagree (28%) that wind turbines only be built on 
already existing spots. Surprisingly the attitude of participants shows equality regarding the 
question if wind turbines influence landscape scenery. 
 
Statistic information about the participants 
The survey was accomplished in total by 70 participants. Figure XIV shows the gender of the 
participants. A wide majority of the participants (84%) were male, only a small amount female 
(16%). Also the age shows a clear tendency. Two third of the participants were above 55 
years and only 11% between 19-34 years.  

 
Figure XIV: Gender of participants (left), Age of the participants (right), N=70 
 
Figure XV shows the education level of the participants. Especially two groups are 
highlighted (professional school and universities). These two groups refer to 58% of the 
participants. The education level of 41% of the participants is higher than matriculation. 



 
Figure XV: Education level of participants, N=70 
 
Finally the typical visualisation course participant in the ACRP project TransWind is male, 
above 55 years and has graduated university or a professional school (Fachschule). 



Handhabung der Visualisierungstechnik Diashow 3D Modell Virtual Reality

selbstständige Bedienung *** ** ***
hoher Informationsgehalt *** *** **

lenkt nicht von Infos über das Vorhaben ab *** ** *
bietet ausreichend Möglichkeiten selbst einzugreifen ** *** *

eignet sich für Planungsprozesse mit BürgerInnenbeteiligung *** ** *
Ich finde mich in der 3D Darstellung zurecht *** ** **
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Die Verwendung von Windenergie 
ist ein wichtiger Beitrag zum 
Klimaschutz

Ausbau von Windenergie nur bei 
umfassenden Energieeffizienz-
maßnahmen

Windenergie soll eine 
bedeutende Rolle in 
unserer Region spielen

Neue Windräder sollen nur an 
bereits bestehenden 
Standorten errichtet werden

Der Erholungswert unserer 
Landschaft wird durch 
Windräder beeinträchtigt

Einstellungen der Probandinnen und Probanden zur Windkraft

N = 70

Qualität und Glaubwürdigkeit der Visualisierung Diashow 3D Modell Virtual Reality

wirkt realistisch ** *** *

wirkt glaubwürdig * *** **

hilft das Landschaftsbild besser beurteilen zu können ** *** *

unterstützt mich in der visuellen Vorstellung des Windparks ** *** *

Gesamteindruck ** *** *

Ergebnisse aus der Befragung zu digitalen Visualisierungs-
techniken in vier ausgewählten Fallstudiengemeinden in Österreich

Angaben in Prozent (%)

Angabe in Rängen (*** hohe Zustimmung, ** mittlere Zustimmung, * geringe Zustimmung)
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Angaben zu den Probandinnen und Probanden

Die Befragung fand im Rahmen des ACRP Projektes TransWind im Sommer/Herbst 2015 statt.
Details zu dieser Befragung und zum Projekt TransWind finden Sie unter http://transwind.boku.ac.at

N = 70
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