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This report analyses how the Danish wind power has
evolved from a former configuration to a new one, and
aims at visualising what could be done in the future so
that Danish wind power will continue to thrive.

Communities have rooted the development of wind
power in the 1970s and established an important public
acceptance of the technology. Nevertheless, nowadays,
wind power meets a growing public resistance, which is
sometimes leading to interruptions in the technological
development.

The report deploys the socio-technological
agencement theory in order to untangle the different
configurations of the system through time. In order to
grasp the intricate new stage in which the agencement
is, the report uses both quantitative data in order to
understand the shifts in the technology itself, and
qualitative data in order to understand the consequences,
and causes, of these shifts for the different actors of the
configuration.

The results show that the wind turbines have
massively expanded in size and capacity, which has had
repercussions for the actors of the Danish wind power
configuration.

The results indicate a lack of adjustment of the
actors to each other due to this new materiality. Needs
for greater governance, for appropriate communication
between the actors, for contextualised knowledge of
wind power project implementation, for active use of
new calculative devices are identified.
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1. Introduction

The future development of wind power in Denmark is highly relying on its social acceptance. It is widely
acknowledged that if wind power has been such a success in Denmark, it is eminently due to the implication
of grassroots movements and communities (Hvelplund, 2001; Mdller, 2005; 2006; Wiistenhagen, et. al
2007; Community Power, 2014). Local initiatives and renewable energy communities have been pillars of
the Danish wind power expansion. Since the late 70s, these communities have participated in the local
acceptance of the emergent technology by working together, participating in the area dynamics, sharing
knowledge and the outcomes from the multiple wind power projects, whereas it is only since 1987 that
energy utilities have started to invest in the technology (Hvelplund, 2001; Safarkhanlou et. al, 2009). This
has made it possible for the Danish society to establish a strong social acceptation of the technology and to
overcome the barriers of wind power, such as visual and sound impacts. Instead of being rejected, wind
turbines have been part of the Danish societal and geographical landscape since then and perceived as a
positive local development for the areas (Hvelplund, 2001, Wiistenhagen, et. al 2007; Maegaard et. al,
2014).

Nonetheless nowadays, wind power meets public resistance in Denmark which leads to
interruptions of its development. For example, in a two weeks’ time in March 2017, Tender and Esbjerg,
two Danish municipalities, have cancelled their wind power projects accounting for a total of 48 wind
turbines due to public resistance (Pedersen, 2017 A).

Hence, it is of a crucial matter to understand the dynamics of the Danish wind power configuration
in order to, in the days ahead, be able to implement onshore wind power and pursue the energy transition.
Science and technology studies (STS) explain that there is no determinism in technologies’ success or fail,
and that it is of a crucial matter to comprehend technologies in their wider societal contexts (Unruh, 2000;
Sismondo, 2010).

The existing literature is pointing out that it is mostly the lack of community ownership which
generates the public resistance and hence, which harm the wind power development (Hvelplund, 2001,
2014; Wiistenhagen et. al, 2007; Hvelplund et. al, 2013):

(...) the present challenges to wind power development lead to the conclusion that it is necessary

to develop a wind power model with a strongly increased share of local and regional ownership.

(Hvelplund, 2014 p. 87)

This report is challenging this perspective; it aims at analysing the wind power configuration with a more
detailed and holistic approach to the relation between wind turbines and society. In order to do so, a
multiplicity of factors is to be analysed, such as: the complexity of public resistance, the different levels of

governance, and the evolution of the wind turbines themselves. These factors are introduced in the
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following sections.

The acknowledged factors leading to wind power public resistance

It is acknowledged that wind power often meets public resistance, the Not-In-My-Back-Yard effect, due to
the noise and visual impacts from the turbines (Wiistenhagen et. al 2007, Ladenburg 2007, Mdéller 2005,
2006, Community Power 2014). If these barriers have been overcome in the 70s-80s in Denmark, it seems
that the situation has now changed. Wind turbines are nowadays often presented as a technology with
impacts possibly influencing health conditions, or perceived as a threat to ecosystems (bird killers), and
also especially intrusive in the landscape (Moller, 2005; 2006; Ladenburg, 2007; Warren et. al, 2008;
Wittrup, 2017). Furthermore, the size of the wind turbines themselves has shifted; from 17m height in the
80s, they reach today 125m height, having more significant visual impacts than ever before (IEA, 2013).

Moreover, in Denmark in 2012, the Government achieved a broad agreement between different
political parties aiming for 1,800MW onshore capacity by 2020, including 1,300MW for re-powering older
turbines (The Government, 2012). Mdller (2010) argues that the installation of the larger wind turbines
increases the visibility of the technology, and that the removal of the many small turbines for re-powering
do not reduce its visibility significantly. This is increasing the negative local implementation impacts from
the turbines and thus, can increase the public resistance.

Also, the increased size of the turbines is making it more and more tedious to find suitable and
correct locations for onshore wind development. In Denmark, the regulation stipulates that “the minimum
distance to a neighbouring home is four times the turbine's total height” (The Danish Environmental
Protection Agency, 2017). As the turbines themselves are four times bigger than before, it considerably
reduces the spots available for wind turbines location. Sunak (et. al, 2016) argues that the land pressure
from onshore wind power can lead to land capitalisation and relocation of citizens, which together can lead
to the devitalisation of local areas and a fall of public acceptance. Furthermore, as argued by many scholars
(Ladenbrug, 2007; Hvelplund et. al, 2013) offshore wind power benefits from a higher social acceptance
than onshore wind power, which therefore drives energy planners to shift their planning from onshore to
offshore.

Hence, today more than ever, onshore wind power needs a strong public support in order to be
implemented in Denmark. Understanding its intricacy so to overcome these barriers is therefore one

prerequisite of this report.

The importance of the multi-level governance
Governance, through regulations and policies, can alleviate or hinder the development of one technology

over another (Kuzemko et. al, 2015). It is therefore one major entity that can steer the implementation of
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Danish wind power.

The European Union (EU) governs at a supranational and intergovernmental level of decision
making, and hence influences the national decision making of its member states. In December 2016, the
EU has launched the Energy Winter Package, which aims to “strengthen Europe's competitiveness”
(Europa.eu, 2017), and promotes “opportunities for consumers to participate in the market” (Losch et. al,
2016). Hence, the will of the EU is to enhance the European energy market whilst encouraging the member
states to create space for communities to be part of the energy transition. It is in this legal framework that
the Danish Government will have to establish its own policies and regulations.

Furthermore, throughout Danish history, the different Governments in place have steered the
direction of the energy system in different directions. For example, the Government in place in 1976 has
promoted the development of nuclear power through the establishment of the Nuclear Power Act, whereas
the 2012’s Government has promoted the development of wind power through the Danish Energy
Agreement, which aims at having wind power to account for approximately 50% of the Danish electricity
consumption by 2020 (Hadjilambrinos, 2000; Karnee et. al, 2016).

Today, the current Government led by the prime minister Lars Lokke Rasmussen considers the
energy transition less important than the one from 2012, and therefore considers the energy goals too
ambitious and too expensive. The Government thus wishes to decrease the amount of subsidies allocated
to wind development (Climate Network, 2015). Plus, on the 21st of February 2018, the current national
onshore regulation for wind power will stop and a new regulation will need to be established. As the EU is
steering towards an increased competition, there is a risk that the new Danish regulations will follow that
path with the hope of decreasing the amount of subsidies granted, with no guarantee that opportunities for
smaller actors will be promoted (Pedersen, 2017 B). As argued by Maegaard (et. al, 2014), these actors
have rooted public acceptance of wind power, and therefore there is a possibility that their phase out will
lead to an even greater public resistance and will complicate even further onshore wind projects

implementation processes.

The expansion of wind power
Other important factors that need to be taken into account are the increased significance of wind power in
terms of capacity installed and in terms of costs of the technology.

First, the greater capacity and efficiency installed of the wind turbines are implying new economic
challenges for the wind power investors, whether they are energy communities or energy utilities. Indeed,
the development of wind power has led to a percentage of 42.1% of the electricity consumption that was
supplied from wind power in 2015 (Energinet.dk, 2016 A). Due to its low marginal costs (as no fuel is

burnt), the large scale penetration of wind energy influences the power market and leads to a multiplicity
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of new economic challenges for the market actors, such as low price of electricity and therefore, higher
investment risks (EWEA, 2010).

Second, the new increased size of the wind turbines entails high upfront investment costs; for
example, the 2MW industrial wind turbines cost roughly between 2,8 to 3,6 million EUR (Windustry,
2017). It creates a need for new actors for the turbines to exist; energy utilities and companies, with their
greater resources and means, are a necessity for their implementation. It is therefore today these bodies that
can greatly benefit from the implementation of wind power, and not the smaller communities that have
implemented wind power at the first place. As these communities have rooted public acceptation of the
technology in the 1980s, it transforms the dynamics of their establishment and leads to new challenges in

regard to its public acceptance.

How to analyse the multiplicity of new challenges?
The challenges related to the implementation of onshore wind power are intertwined and complex. In order
to analyse them, the report will develop insights of governance processes. As mentioned earlier, governance
processes can steer the direction of the energy system through regulations and policies. Governing for a
sustainable energy system refers to establishing new norms and regulations that will create the conditions
for actors participating in the energy transition favourable (Kuzembko et. al 2015). Governance is hence one
major factor that has to be understood in order to untangle the Danish wind power configurations.
Nevertheless, it is not sufficient to unravel the complexity of the mentioned challenges. Many
scholars argue there is no such things such as pure technical artefact. Instead, technology has to be
understood as an artefact that is shaped by, and is shaping, the different spheres of the social context from
which it is part of (Bijker et. al, 1994; Unruh, 2000, Sismondo, 2010). Bijker et. al (1994) explains:
Our technologies mirror our societies. They reproduce and embody the complex interplay of
professional, technical, economic, and political factors. (Bijker et. al, 1994)
Hence, he underlines the importance of the wider social context in which a technology exists in order to
fully grasp the ins and outs of its development. Therefore, the report is analysing the arising challenges with
a science and technology study (STS) approach.
Furthermore, Callon (2008) expresses that even the different factors (e.g. technical, economic,
political), are not “pure” either as they are as well composed of heterogeneous elements. He explains:
Humans, as well as procedures, calculation tools, instruments and technical devices collaborate
and participate in a coordinated manner. All these entities contribute in their own way to the
collective action that consequently consists of series of ordered acts. (Callon, 2008)
Hence, Callon’s angle of analysis goes beyond the one deployed by Bijker (et. al, 1994) as he perceives the

world as a “seamless web”. Instead of boxing different elements, he rather emphasises that the action is
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distributed among the different heterogeneous elements that compose the web, and is interested into the
relations between them. Callon also explains that the adjustment of the elements to each other is of a co-
creation, and that a lack of adjustment — which would thus hinder action — can always be re-established.
Hence, he draws a framework that will permit to unravel the necessary conditions for wind power
implementation. It is under this dynamic and detailed perception of the world that the arising issues are

analysed in this research.

Questions under inquiry
The aim of this thesis is to untangle the reasons that are today leading to a shift in the wind power
development, and to help visualising the future alternatives. Therefore, the following general question is
asked:
How have the conditions for developing Danish wind power shifted through time, and which
conditions are needed to pursue the energy transition?
In order to narrow down, the two following sub-questioned are posed:
*  How has the success of the Danish wind power development transformed the technical artefact
itself?
*  How has this shift in the artefact influenced the social context in which it exists, and what future is

it possible to visualise for greater social acceptance?

Reading guide

This report is divided into seven different sections. The first one, the introduction, has already depicted the
problems under inquiry and has mentioned with which perception of the world the problems are going to
be addressed along the report.

Second, the methodology chapter is discussing and presenting the research design and methods. It
explains how the problems identified are analysed, and why these specifics methods are chosen. It presents
the choices of the theoretical perspective, together with the choices of quantitative and qualitative data. It
goes on by explaining the specifics of the methods, such as the collection of qualitative and quantitative
data.

Third, the theoretical framework is deployed. It is an in-debt presentation of the theories and
concepts chosen as argued in the methodology section. It develops the theories as following: governance,
socio-technical agencement (STA), and the choice awareness theory (CAT).

Fourth, the first analysis starts by reviewing the literatures already existing upon wind turbines
acceptance. It is presented in order to provide a ground understanding of the questions under inquiry, and

draw conclusions from cross-readings. The analysis goes on by looking at the historical development of
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wind turbines in Denmark: how they have evolved through time from an alternative vision of the civil
society to a major technology in the making spread across the country. Then, their new materiality is
analysed as a challenge for the power market due to among other low marginal costs and intermittency
character. It demonstrates that from an innocent technology, wind turbines are today largely influencing the
configuration of the STA.

Fifth, the second analysis is untangling the new configuration of the Danish wind power STA due
to the new materiality of wind power. At first it analyses the governance at the European and national level.
It analyses how the different policies and acts have steered the development of the Danish energy system
and influenced the social acceptance of wind power. Second, through the eyes of the interviewees, an
analysis of identified overflows due to the new materiality of wind turbines is depicted, such as: the low
price of electricity, the Health Report, the medias, and the upcoming election. Third, disagreements between
the actors interviewed over the new reality are analysed. The disagreements are upon policies, mismatch
between national goals and local implementation, the land use, and the offshore wind power development.

All these analyses together are leading to section six which discusses the results. It is used to
visualise how the future could be visualised and alleviated for the actors of the Danish wind power STA.
The results are indicating that the Government should adopt a new steering role for the energy transition,
that there is a lack of appropriate dialogue between the different actors of the STA, and that new devices
are needed by the actors so to re-establish relevant and adequate knowledge of each specific situation.

Finally, the seventh section draws the findings of the report. It concludes that the new materiality
of the wind turbines has led to significant shifts in the Danish wind power STA’ configuration, and that the

different elements that compose the web are today lacking adjustment.
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2. Methodology

This section is presenting and discussing the research design and the research methodology. It describes
how the problem is analysed and it explains why the specific theories and methods are chosen.

It first presents the research design. It explains the need for theories, quantitative research, and
qualitative research in order to answer the problems under inquiry. The three specifics methodologies are
depicted in three different sub-sections.

Second, the specific features of the quantitative and qualitative data collection are presented. A

sub-section is discussing the reliability and validity of the data.

2.1. Research design

This report aims at explaining what is happening in the wind power energy configuration, and how. It is
thus of a descriptive and explanatory research. It is not mere descriptions that are sought, but rather a new
understanding of the situation in order to untie the complexity of the socio-technical configuration as only
then, it is made possible to explain the occurring processes. Explanatory research aims at finding the
casualties of phenomenon (De Vaus 2001).

It is a cross-sectional research design that is used in this report. It entails a collection of samples at
a single point in time, which permits to collect quantifiable data that can be analysed so to detect similar
patterns. Cross-sectional design includes semi-structured interviews, content analysis and statistics among
other (Bryman, 2016). This research design is interested into having a wide diversity of samples. For this
study, eleven interviews are carried out. The interviews are collected in a short period of time assuring
reliable cross-comparison.

The report deploys both quantitative and qualitative data in order to answer the problem
formulation. In this research, the quantitative research is deductive, it is used to test theories, whereas the
qualitative research is inductive and generates theories (Bryman, 2016). In this report, quantitative data are
used to understand the issues related to the materiality of wind power and to test correlations within the
configuration. It is then used as a concrete basis to develop the qualitative data, which generates theories
about the configuration of the heterogeneous actors. Overall, the aim of the report is inductive; it aims at

creating knowledge about the current wind power configuration in Denmark.

Table 01: overview of the methods used.

Sections Methods
Introduction Literature study
Methodological framework Literature study
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Theoretical framework Literature study
First analysis Literature study , Excel modelling, GIS, interviews

Second Analysis Literature study, interviews

2.1.1. The need of a theoretical perspective
The aim of this section is to explain how the report is reducing the complexity of the world in a particular
manner. The purpose is hence not to develop the specific features of each theory chosen for answering the
questions under inquiry, but rather to justify why these specific theories are chosen.

As the purpose of this report is to understand how the shifts in the wind power configuration have
occurred through time, and why, the research is descriptive and explanatory. It generates a need for a
theoretical approach which can analyse the configuration of the elements in a flexible and integrated
manner. Therefore, the theoretical approach will be articulated by the notions of governance, STS (more
precisely by the notion of socio-technical agencement), and finally the notion of awareness, as argued in

the following lines.

The integration of large amounts of renewable energy sources (RES) in the energy system could
appear as a straightforward technical issue, that qualified engineers could program and deal with.
Nevertheless, determinism in technology development does not exist — the success, or fail, of a technology
is the result of co-constructions. Bijker (et. al, 1994) explains:

Technology do not, we suggest, evolve under the impetus of some necessary inner technical or

scientific logic. They are not possessed of an inherent momentum. If they evolve or change, it is

because they have been pressed into that shape. (Bijker et. al, 1994)

He explains that the working, or failing, of technologies is shaped by a range of heterogeneous and disparate
factors; it is the “social shaping of technology” (Bijker et. al, 1994).

Kuzemko (et. al 2015) explains that governance processes are one of the factors shaping a
technology. By establishing market rules, regulations, practices, objectives, it favours the development of
one technology over another. Hence, it indicates that theoretical insights of governance processes are a
necessity to understand the social shaping of a technology; governance will be the first notion deployed in

the theoretical chapter.

Nevertheless, solely the notion of governance is not sufficient to untangle the complexity of the
Danish wind power configuration. If governance processes allow one technology to exist, to be in the

making with policies, it does not mean that the technology will suddenly be spread across society. For
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example, the Danish Government in 1976 has established the Nuclear Power Act but in fact, nuclear power
has never been developed in Denmark (Hadjilambrinos, 2000). Therefore, as argued by STS scholars,
technologies must be understood in their wider societal context; instead of considering technology,
institution, economic, etc. as different spheres, they must be comprehended as co-productions through time.
In order to explain why some technologies are more successful than some others in societies, Unruh (2000;
2002) develops the notion of Techno-Institutional Complex (TIC). He explains:

“TIC develop through path-dependant, co-evolutionary process involving positive feedbacks

among technological infrastructures and the organisations and institutions that create, diffuse and

employ them. Once locked-in, TIC are difficult to displace and can “lock-out” alternative
technologies for extended periods, even when the alternative demonstrates improvements upon the

established TIC”. (Unruh, 2000).

He thus explains that the wider societal context can be a brake for a new technology, as already existing
and well established organisations and institutions are adjusted around a former one and therefore, there is
no reason for these organisations to implement changes in their own configuration.

Nonetheless, Callon (2008) argues that when structures are locked and not evolving, it is rather a
stage of the configuration than the results of lock-in sources. He uses the term socio-technical agencement
(STA) to explain the dynamics of social contexts. STA refers to the configuration of heterogeneous
elements (i.e. technologies, humans, discourses) to each other’s; how they are configured, how they can
act, and how these elements co-evolve together through time. It is their configuration to each other’s that
provide them the ability to act and to influence others. Their relations may be adjusted whilst the STA co-
evolves and hence, keep on providing them this ability to act. Nevertheless, the elements may also loss
adjustment and therefore, not be able to act anymore, leading to a breakdown of the configuration. The
relations among these elements constitute agencies; it is an outcome of the STA from which they are made
of (Callon, 2008). STA argues that the different agencies are of a co-shaping, and perceives the world as a
seamless web (Caligkan et. al, 2010). Callon (2008) explains:

The notion of socio-technical agencement enables us to build a complete picture of the elements
that need to be present and mutually adjusted if interactive individual agency is to appear. It is
therefore crucial for an understanding of the conditions of existence and development of network
economies, whose functioning implies the mobilization and coordination of such agencies. It is also
essential for explaining the shortcomings of these agencies and describing the policies design to
prevent them. (Callon, 2008)

STA hence focuses on what enables actors to be in the making, on what are the necessary conditions so that
one is able to act and exist. Moreover, the notion also gives importance to all the elements part of the

network and underlines the diversity of sources of actions. As underlined in the introduction chapter 1, the
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configuration of the Danish wind power is complex and relies on a wide range of factors. Consequently,
the STA notion is considered more relevant than the TIC notion; it can provide a deeper and new
understanding of the configuration’s intricacy. Throughout the report, some particular elements of the
Danish wind power agencement will be investigated, such as: costs, size, goals, communication,

participative tools, interests.

Last, STS scholars argue that knowledge production is socially constructed; Sismondo explains
that “scientists and technologists build socially situated knowledges and things” (Sismondo, 2010, p. 71).
In other words, STS argues that in different circumstances, the production of knowledge would have been
different as there is a social character to scientific knowledge. Plus, STS scholars emphasise that systems
are self-referential (Unruh, 2000; 2002). Therefore, depending on which paradigm a group of actors in the
making is embedded within, the production of knowledge will be supporting its own model. However, the
STA theory explains, as it will be seen in chapter 3, that the production of alternative new knowledge can
be a source of change in the configuration of the agencement. Therefore, the Choice Awareness Theory
(CAT) is necessary to understand how to generate genuine new and alternative knowledge, to create
awareness “out of the box”, out of the paradigm in which society is embedded. This will be the last point
developed in the theoretical framework chapter 3.3.

To summarise, the theoretical framework chapter 3 will first develop the notion of governance,

followed by the notion of socio-technical agencement, and finally the notion of choice awareness.

2.1.2. Quantitative research

In this research, the quantitative research deployed is deductive, it is used to test theories about the wind
power development. It is used as a basis to develop the qualitative research. It is used to understand the ins
and outs from the technicality of the wind power generation. It uses different indicators standing for specific
concepts, such as: price of electricity, growth in wind power capacity installed, and wind fleet outputs. The
indicators are thus economic as well as technical. Some indicators are analysed with the tool Excel, and
some are analysed with the geographic information system QGIS. These indicators are used to test
correlations between the large scale penetration of wind power and shifts in the configuration.

Nonetheless, these indicators are not exhaustive. More measures could have been employed in
order to assess the impacts from the wind technology to the other electricity sectors such as i.e. heating or
transport. It could have been done if the purpose of the study was to enlarge the impacts of the wind power
agencement to an even broader perspective.

Overall, the quantitative indicators are chosen to assess the material impacts from integrating more

wind power into the energy system.
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2.1.3. Qualitative research
Qualitative research is putting an emphasis on words rather than on numbers (Bryman, 2016). As the
research focuses on following the actors in the making and on their interpretations of the world, using
qualitative research is of a great sense and aligned with the theoretical perspective developed section 2.1.1.

The qualitative research is an important part of the report, as it is needed to understand the diversity
of interests and point of views of the different actors in order to discern how the Danish wind power
conditions have been and are configured. As the purpose is to draw findings from the stakeholders’
perception of the wind power agencement, a multiplicity of actors must be reached. Only in that way it is
possible to grasp the overall context necessary to answer the problem formulation. Although inductive, the
purpose here is not to draw general observations and conclusions based on particular facts, but rather to
understand the processes of the wind power situation in Denmark in this special timeframe and context
(Falk et. al, 2007; Bryman 2016).

From a general research question, relevant sites and subjects have been found. Here, it refers to
Norrekere Enge wind community, the Danish Wind Turbine Owners Association (DWTOA, Danmarks
Vindmelleforening), Vattenfall, HOFOR, Nordic Folkecenter (NFC), among others. The identification of
the actors is described under section 2.3.2. The first collections of data have led to a tighter research
question, therefore leading to a greater collection of data. From there, findings have been drawn and
conclusions made.

Also, as the amount of qualitative data generated has been high, a system of classification of the
sayings per topics has been realised. This has permit to cross the multiplicity of point of views and opinions,
and to identify specific themes and mechanisms steering the direction of the Danish wind power

configuration. The transcriptions of the eleven interviews can be requested to the author.

2.2. Applied methods

In this section, the specific features of the data collection are presented. First, the collection of quantitative

data is presented, followed by a presentation of the qualitative data collection.

2.2.1. Collection of quantitative data
The quantitative data are collected from different manners. Information and data on the Danish power
market are gathered from for example the Danish Energy Agency (DEA) and Nord Pool Spot. The data
collected are then used in Excel to model the growth in number of turbines, the growth in wind power
capacity in Denmark, and are also use for testing the evolution of the electricity prices. Also, data from the

DEA are used in the software QGIS for mapping the historical development and expansion of the turbines
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across the country in number and in size. For representing the information on the map, the data are classified
into different categories with the Jenks optimization method, as this classification maximizes the different

between classes by identifying the groups with similar values (ArcGIS, 2017).

2.2.2. Collection of qualitative data

This section presents the specific features of the qualitative data collection. First it presents the literature

review, then it presents the identification of the actors, and finally it presents the interview design.

2.2.2.1. Literature review
A wide range of literatures is used for the purpose of this study. A breadth of coverage insures a deep
understanding of the energy situation in Denmark. Primary literature is used to understand the challenges
related to intermittent energy sources such as wind power. It refers both to scientific papers (e.g. EWEA,
2010; Lund, 2014; DEA, 2016), and to literatures concerning the socio-technical agencement of wind power
in Denmark (e.g. Hvelplund, 2001; Mdller, 2005; 2006; Karnge et. al, 2016). Together, they permit to frame
the research questions by providing diverse and detailed descriptions of the challenges faced. Also, the
primary literature encompasses theoretical and methodological materials, that are used to shape both the
analysis design and the angle of observation (e.g. Callon, 2008; Bryman, 2016).

Then, secondary literatures are used to grasp the public discourse concerning the Danish wind
power. Newspapers, publications from, and about, the actors of the agencement are used (e.g. European
Commission, 2016; Energinet.dk, 2016 A, B; Pedersen 2017 A, B). The secondary literatures are also used
to identify the actors and to help creating an interview guideline aligned with their roles.

From these literatures, a narrative reviewing is made section 4.1. Narrative reviews refer to
traditional research that provides an account of what is already known. The purpose is to frame what has
already been researched and to justify the inquiry of the report. It is used to frame the topic under study, as
well as to provide a platform for establishing scientific contribution (Bryman, 2016). The research are
compared and analysed, permitting among other to draw similar conclusions from different studies, to
understand what is already known within the field, to place the study in a historical perspective and to

highlight gaps in research (Bryman, 2016).

2.2.2.2. Identifying the actors
As argued by the STA theory, the making and re-making of agencies is dynamic and never absolute. It is
therefore not possible, neither wanted, to list and identify all the actors from the wind power configuration.

Nonetheless, in order to assure validity of the research, a multiplicity of actors from different sectors of the

22



Danish wind power are interviewed. From literature reviews, research on the internet, and discussions with
colleagues, a small selection of actors appeared relevant to be contacted for the purpose of this research.
Wind associations, wind project developers, communities, researchers and politicians have appeared
adequate and relevant to contact for gathering information.

Also, the “snowball method” has been used to gather as much relevant actors as possible; each
interviewee has been asked who else should be contacted. This has permit to generate a wide range of

interviews and a great coverage of the important actors from the wind power agencement. The interviewees

are listed in the following table:

Table 02: List of the interviewees, roles and competences

Actors Roles Competences
Helge Board member of the wind The community is in conflict with Vattenfall, and
Christiansen community Nerrekaere appears as a controversial case where no solution has
Enge been found yet. The case shows a great involvement
from citizens and represents a dynamic wind
community.
Jane Kruse Director, Head of Information  Pioneer of the wind power development in Denmark,
at Nordic Folkecenter (NFC) Jane is today the director of Nordic Folkecenter (non-
profit, independent, organisation that provides research
in technology development).
Henning Bo Project Coordinator at NOAH, Energy community project coordinator at NOAH,
Madsen in collaboration with Nordic Henning collaborates with Nordic Folkecenter in many

Leire Gorroiio
Albizu

Folkecenter

Local Energy Planning
Consultant, Freelance at
Nordic Folkecenter

tasks and collaborate with a multiplicity of stakeholders
within the field.

Specialist in community power, Leire designs and
manages projects at the Danish and European level.

Karl Vogt Adviser, spokesman for With an engineer background, Karl has created RES
Nielsen Energy policy of Enhedslisten  programs in the mid-80s, worked at DTU, and then
M.P. Seren Egge Rasmussen became MP secretary at the Parliament for 7 years.
Jens Peter Energy Policy senior analyst Development of energy policies, Jens is in regular
Hansen for the DWTOA contact with politicians, government officials, industry

Thomas Holst

Arne Rahbek

Chief consultant at the Danish
Agriculture & Food Council
(Landbrug & Fedevarer)

Chef of Communication at
Vattenfall, Wind and Public
Affairs

colleagues and other decision makers in the energy
sector.

Senior consultant on climate, energy & plants, Thomas
focuses on renewable energy, biomass, and seeds, an
collaborate with farmers owning wind turbines.

Vattenfall is one of Europe's leading generators of
electricity and heat. The company is facing local
resistance and is facing issues with implementing wind
projects in Denmark.
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Kim Pind Wind power senior consultant ~ First employee in HOFOR’s wind department (2010),

Jensen at HOFOR Kim works especially with offshore wind power since
2014 and is responsible for the wind development
strategy.

Hans Chr. Board member at Part of the group that has created Middelgrunden’s

Serensen Middelgrunden offshore wind project, Hans is also a board member of

Vindmellelaug. Board DWTOA, and does consultancy for improving public
member of the DWOTA acceptance around the world (EDF in France, Japan,
South Korea) through SPOK ApS.
Kristian Senior researcher at DTU Kristian is the project manager of Wind2050, a
Borch (Technical University of multidisciplinary study on local acceptance and
Denmark) development of wind power projects.

2.2.2.3. Interview design
The purpose is to follow the actors in the making. It is therefore essential to see through their eyes and grasp
their perceptions of the world (Bryman, 2016). Semi-structured interviews are conducted. The strategy is
to give liberty to the interviewees to answer and to lead the conversation in other directions than the
interview guide. The semi-structured form is, as argued by Bryman (2016), providing flexibility while doing
the interview. It permits to see what matters for the interviewee to mention. The interview guide has been
elaborated under the following categories:
* Background information
* Motivation of community members:
o Social
o Economical
» Governance of the socio-technical configuration:
o How national policies and governance facilitate/hinder the making of “energy
communities”?
o The Municipal level
o The European level
* Need for changes in rules and regulations
* General questions
The guide refers to a list of questions under specific topics that are to be investigated. It does not refer to a
strict guideline, but rather allows for a leeway from the set of questions. All the questions are a result of
collection of information, discussions with colleagues, literatures from previous research as well as on the
internet. Internet has been used to read upon the different interviewees to generate an overall personal
background and to ask contextualised questions. The same guideline is used for the different interviews,

therefore ensuring cross comparability and a great breadth of coverage. The guideline has been nevertheless
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revised according to whom the interview was designated to. The set of questions has also evolved through
time, as more data were collected, thus permitting more precise and targeted questions.

The first category is used to introduce the interviewee and to grasp his/her role, work, and
competences about the topic. The second category is focusing on the social aspect of communities. It is
used to understand who is participating in these communities, why, and how do they participate. It is also
relative to the economic issues in relation to the community and individual members. The third category is
referring to the governance of the Danish wind power. Questions on governance are asked; the municipal,
national, and European level are inquired, also along history. It leads to questions on possible changes in
rules and regulations. Finally, the interview guideline closes with general questions concerning the actor’s
point of view and is used to open to new topics that might not have been discussed yet. All the categories
are interlinked, and the questions under each one are not specific only to one but rather perceived as being
part of a bigger picture. There is possible alteration of the order of the questions to allow a better flow whilst
interviewing.

Under the different categories, both precise and wide questions are asked. Precise questions are
used to answer issues raised from preliminary research. As argued by Bryman (2016), it can provide
relevant and thorough descriptions for further analysis. Wider questions are also used to let the interviewee
lead the exchange. The formulations of the questions are opening up for inquiry. Instead of asking: “Are
regulations the biggest barrier for the development of wind power communities in Denmark?”, the question
asked is: “What is the biggest barrier for the development of wind power communities in Denmark?”. This
is made to ensure that no orientation is pre-given for the answers.

All the interviews have been recorded, allowing for more thorough examination of the contents and

more precise data, and transcribed by the author.

2.2.3. Reliability and validity

Reliability and validity are important criteria for both quantitative and qualitative research. Nonetheless,
these two terms have different meanings according to whether it is quantitative or qualitative research.
For quantitative research, reliability refers to the consistency, the stability of a measure. In this
report, the quantitative data used are supplied by the Nord Pool Spot, Energinet.dk, and the DEA. Since
these sources are providing data to the public, sometimes on an hourly basis, of the spot market prices or
of the registration of the wind turbines for example, the measures are stable and replicable. Thus, the
reliability is considered high. Validity refers to whether a measure of a concept really measures the concept
in question. As the indicators used are measured in economic terms and in amount of capacity installed,

validity is ensured (Bryman, 2016).
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Reliability and validity are two key concepts that a qualitative research must also follow (Bryman,
2016). Reliability refers to the replicability of the research. As the research uses semi-structured interviews
with actors from different sectors of the Danish wind energy and available literature, it is regarded as
replicable. Validity refers to the degree of generalisation, so to the degree to which the study is applicable
to other contexts (Falk et. al, 2007). As it is argued by the theoretical framework chapter 3, an agencement
is always under construction and always in the making. The idea is therefore not to draw absolute
generalisations nor conclusions, but rather to investigate how some specific configurations can lead to some

specific results.
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3. Theoretical framework

As explained in the theoretical methodology section 2.1.1, the theoretical framework is an important part
of this report; it is used to steer the understanding of how the Danish wind power configuration is arranged.
It has been said that the notion of governance is a necessary prerequisite to comprehend what enables actors
to be able to act. It is therefore the first point developed in this chapter. Nonetheless, it has also been seen
that technologies must be understood in their wider social context, and therefore solely the notion of
governance it is not sufficient to analyse such a complex network. Thus, the notion of socio-technical
agencement (STA) is depicted. Finally, the generation of alternative knowledge so to create change is

elaborated.

3.1. Governing for sustainable technological change

When it concerns sustainable transition of the energy system, governance refers to the mechanisms that
influence and steer the occurring modifications (Kuzemko et. al, 2015). It embeds different elements such
as political institutions, rules, objectives and market regulations. By modifying these elements, governance
processes can enable, or not, sustainable technological change; it can promote one technology over another
to be able to act, so to be in the making. Kuzemko (et. al, 2015) explains:

In today’s sustainable energy transition (...), the role of deliberate attempts to create rules,

incentives and institutions to actually initiate and drive the transition is considered distinctive.
For example, through the Nuclear Power Act in 1976, the Danish Government has promoted the technology
nuclear power, whereas the Danish Energy Agreement for 2012-2020 has promoted wind power (Karnge
et. al, 2016).

Moreover, Kuzemko (et. al, 2015) explains that actors will seek to influence the decision-making
processes, to control the terms of debates in order to be promoted more ability to act, to be the making. This
creates power relations and fights between them; some of them will battle for continuity of the system,
whereas others will battle for a sustainable change. Figure 01 illustrates the different forces and power
relations when governing for a sustainable transition. It shows how the heterogeneous elements of the
debates (e.g. objectives, practices, policymaking, etc.) are shaped by the two opposite forces and how
therefore, it influences the trajectory of the energy system.

Kuzemko (et. al, 2015) also raises the idea that paradigms are shaping the governance processes.
She highlights that the ideas of what governance should be are trapped into sets of formal and informal
practices that have been shaped upon time, are highly self-referential and proven hard to change. In that
sense, it refers to the ideas developed by Unruh (2000; 2002) about institutional lock-ins mentioned in

section 2.1.1. Those in power will seek for continuity of the system, whereas those in favour for sustainable
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change will influence the configuration of the system in the opposite direction. The ones seeking for

continuity are embedded within their paradigm and will thus hinder the making of alternatives.

Forces for
sustainable
change

l
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Political . instruments, .
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institutions olicvrnelin regulations, ST vt

policy g market rules 8y sy
Indigenous energy Forces for
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Figure 01: Interconnections within processes of governing for a sustainable energy transition (Kuzemko
et.al. 2015).

This is a situation that the Danish energy system is facing today. As mentioned in the introduction, the
current Government is considering the energy transition too expensive (Climate Network, 2015), whereas
the Government in place in 2012 achieved a broad agreement supporting the development of wind power
(The Government, 2012). Hence, the present Government is supporting the former energy system
embedded with the existing paradigms, whereas the precedent Government was more a force for sustainable
change with ambitious renewable energy targets.

Kuzemko (et. al 2015) also explains that governance does not occur in a vacuum. She explains that
in practice, actors of the network must take into account a multiplicity of other elements of the system, and
that governance processes are of a hierarchical structure. For example, the Danish Government cannot
govern without taking into account the rules and regulations from the EU. It is under this influence that
Denmark can apply its rules, regulations and goals over its own region and municipalities.

Moreover, Kuzemko (et. al, 2015) argues that understanding the historical energy landscape of the
country under study is an essential matter, as it permits to identify the important actors, their interests,
motivations, and specially their relationship to governance. This is also agreed by Meadow (2015), who
argues that it is necessary to look at the long-term processes of a system in order to understand its behaviour

and characteristics. Only then it is possible to interpret the dynamics on which a system relies on; to
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understand not only what is happening, but also why it is happening.

It is hence a prerequisite to understand governance processes for the purpose of this report, but as
argued in section 2.1.1., it is nevertheless insufficient. If governance is granting actors to exist and to be in
the making, it should not be forgotten that these processes are co-produced. No strict separation should be
installed between the different spheres. The processes for actors to be in the making are of a mutual shaping
and cannot be considered as solely top-down and hierarchical mechanisms. This is why the notion of socio-

technical agencement (STA) is elaborated in the following section.

3.2. Introduction to the wind power socio-technical agencement

Socio-technical refers to the notion that artefacts are not only social constructions, but that the production
of technical artefacts co-evolve together with societal contexts (Sismondo, 2010). Agencement is a French
word that has no absolute translation in English. It refers to entities that are adjusted to each other and create
some kind of organisation. The notion is tightly linked to the notion of agency; the agencement distributes
the agencies.

Agencies are networks of socio-technical elements that integrate the wider agencements (Karnge
et. al, 2016). Callon (2008) underlines that agencies are of a co-shaping. Instead of categorising entities in
different static boxes (e.g. economic, professional, technical, etc.) (Bijker et. al, 1994), STA underscores
and values the differences between entities and uses it as a starting point for analysis. By definition,
categorising is to range entities according to common points, thus fading away their differences. STA
considers the proliferation of differences as the basis of investigation, and considers the making of agencies
as infinite (Caligkan et. al, 2010). Agencies are not fixed entities; they rather are under perpetual
construction (Karnge et. al, 2016), hence so is the agencement as it is of a mutual shaping. The idea is
however not to generate lists of all the elements, but rather to restore their diversity and capacity to act. By
following the actors, it is feasible to “map” their differences, which can make them compete with each
other’s (Karnge et. al 2016).

Moreover, also aligned with section 3.1, Muniesa (et. al, 2007) underlines the importance of
history. Every agencement has its history, and looking at its past development can provide thorough details
about how the agencement has been configured and how its trajectory has been shifting through time, and
why. It is a crucial key to discern how the agencement has been arranged and how/why it is functioning in
that particular way.

In the following sections, two specific concepts of STA are developed; first the concept of

distributed action, and second the concept of overflows.
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3.2.1. STA and distributed action

STA argues that the locus of action within an agency is distributed. According to Muniesa et. al (2007),
agencies act, and/or make other agencies act. Hence agencies are the locus of actions. As agencies are
composed of heterogeneous elements, when they are in the making and in action in the world, it is not due
to one actor but rather due to their arrangement to each other (hence the notion of distributed action). In
order to illustrate the concept of distributed action, the agencement of bike riding is used.

To be able to be in the making and to act, bike riding needs the contribution of other socio-technical
agencies such as technologies, humans, discourses and regulations. Not all the actors act at the same time
nor in the same manner, rather they act through a differential transformation which permits the bike riding
to be “out of the lab”, in the making. For example, scientists contribute to the creation of the bike artefact,
whereas the consumers contribute to the existence of the bike in the world by riding it. Hence, the scientists
and the end consumers do not contribute to the making of bike riding at the same time nor to the same
extent, but they both participate in the establishment of the agencement.

Moreover, the individual action is also distributed; scientists can contribute to the creation of the
bike artefact only because they have access to calculative devices, to materials, to already existing
knowledge, to machines... It is of an infinite process to list all the entities that have been mobilised for the
creation of the bike artefact by the scientists, but the action is granted to all of them. Hence, ability to act is
an outcome of the agencement (Muniesa et. al, 2007).

Also, agencies can be, depending on their adjustments to each other, big or small. A “big” or
“strong” agency is an agency that can impose its vision and will to other heterogeneous elements of the
agencement. For example, if the bike riders, the car drivers, and the walkers respect the traffic signals, it is
because the signals are imposing their will over the lane users - and therefore traffic signals are a “strong”
agency. Nevertheless, as an agencement is always under construction, the signals can also be turned
“small”, or “weak”. For example, if the users decide to not respect the signals because of new shifts in the
agencement (maybe the signals have become obsolete because the cars are faster than before, because they
do not match with the urban planning any longer, or because there is a mass movement...), then the signals
do not “have agency” anymore. The agency cannot impose its will over the actors, because the latter have
had to adjust to a new configuration of the heterogeneous elements that are composing the agencement.

Another factor that can lead to the weakening or strengthening of an agency is the generation of
awareness. For example, the “car driving” agencement can be made weak if the bike riding agencement
becomes visible to the car driving agencies; if car users become conscious that bike riding is cheaper, safe,
easier to use due to back lanes and effective traffic signals, they might get attracted to it. Acting as a magnet,
the bike riding agencement can therefore be reinforced by enrolling new actors. Hence, awareness can

greatly influence the configuration of an agencement; ways of generating awareness are deployed in section
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3.3.

The following figure aims at visualising how an agencement can look like.

BIKE MECHANICS
(EXPERTS)

BIKE LANES
(MATERIALS)

BIKE ENGINEERS
(SCIENCE)

BIKE RIDING

RAFFIC SIGNALS
(REGULATIONS)

SAFE, CHEAP
TRANSPORT MODE
(DISCOURSE)

Figure 02: Non-exhaustive illustration of a bike’s agencement.

3.2.2. Framing, overflows, and hot/cold momentums
In economy, agents refer to externalities when there is a fail to account for the costs imposed to actors of
the agencement. Let us take the example of noise pollution to illustrate the meaning: if someone plays loud
music in his/her flat, he/she is maximising his/her well-being while reducing the well-being of his/her
neighbours. In this case it is of a negative externality, but externalities can also be positive; a new metro
station near by the flat will increase the value of the apartment, therefore bringing benefit to the owner -
whom did not invest in the infrastructure. Externalities, positive or negative, thus create a gap between
private incomes and social costs and render the market inefficient. The market is biased as externalities are
not taken into account in the calculative devices of the different actors of the agencement (Callon, 1998).

The concept of externalities is tightly linked to the notion of framing. Framing means “putting the
outside world into brackets” (Callon, 1998); it is a place where actors agree on the kind of interactions
taking place. Nevertheless, framing is in direct relation with the outside world simply because what is
mobilised in the frame means that the outside world is also present. Framing makes the market effective; it
is a closed space of interactions where the different point of views of the actors, when taking a decision,
are taken into account. Externalities are seen as imperfections of the framing process. It produces overflows,
“accidents”, repercussions of actors’ agreements over other actors, not involved in the negotiations (Callon,
1998).

In order to be framed, overflows need to be made measurable and visible. For this, overflows must

be proved real, and their sources identified. It generates a need for calculative devices and knowledge to
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established effective frames and to avoid market failures. Nevertheless, different agencies will create
different calculative devices, depending on which paradigm they are embedded within (Mortensen et. al,
2017). For example, in the case of social resistance towards wind turbines because of visual impacts: a

9 ¢

citizen against turbines might embed in his/her frame “quality of life”, “visual pollution”, “health risk due
to noise”, and so one. Now, “CO2 emissions”, “costs for society”, “other health risks” are also overflows
existing in the world and measurable. Nonetheless, the citizen whom does not want to see elevated a wind
turbine nearby his/her property does not see nor identify them as valid, which hence renders the market
inefficient.

The identification of the overflows’ sources can lead to contestations, to “hot momentums” where
agencies do not agree on the sources of the overflows and therefore, it leads to debates and opposite
viewpoints on the actual situation. It does not mean that one is right nor one is wrong, but rather that their
calculative devices and their way of perceiving the world are incomplete, which creates different realities.
To escape from this situation and create “cold momentums”, there is a need to establish stabilised
knowledge and to map out the overflows (Callon, 1998). Thus, Callon (1998) argues that there is a need for
institutions enable to render market negotiations feasible, and enable to stabilise knowledge among the

agencement. In order to do so, the visibility of knowledge must be improved within an agencement. In the

following section, means of ameliorating this visibility is deployed.

3.3. The creation of alternative new knowledge to generate change

As it has already been mentioned in the previous section 3.2 and as argued in the methodology section
2.1.1., awareness of alternatives can greatly influence the configuration of an agencement. This section is
elaborating on how to generate this awareness with the Choice Awareness Theory (CAT) developed by
Lund (2014).

In the CAT, Lund (2014) argues that there is a need to distinguish between a true and a false choice
when society is facing a decision-making process. A false choice refers to a sort of illusion that there are
no alternative decisions possible, whereas a true choice refers to the fact that there always is an alternative
solution, only this alternative is not made visible by the ones in power, as an alternative development could
harm their own situation. In order to promote awareness, Lund (2014) defines the following means:

» promoting the description of concrete technological alternatives in debates and decisions making

across society

* promoting feasibility studies methodology

* promoting concrete description of public regulation measures to advance new technologies.

The promotion of an alternative implies more than an understanding of the situation; it requires
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consciousness of the choices. This consciousness can be of a process over time, and it can result in
opportunities for the actors to choose between pertinent alternatives (Lund, 2014).

Creating awareness within the agencement thus means, in STA terms, to make alternatives visible.
If alternatives are visible to the actors, it can create a vision of another possible development that the
agencies can enact. It makes space for other choices than the normal one offered by the configuration.
Therefore, it influences the configuration of the actors whom can activate the vision created with this
alternative knowledge.

Thus, the creation of new and alternative knowledge requires more than solely choices; it requires

the visibility of new choices.

3.4. Summary

This section has presented the theoretical understanding to analyse the research questions. First of all, the
notion of governing for sustainable transition has been depicted. The notion emphasises that governance
permits actors to be in the making through rules and regulations. It shows that actors are competing to each
other in order to be more influential for the decision making of the network’s trajectory. It has also shown
that governance can be embedded within paradigms that limit innovation towards sustainability. Forces for
continuity and forces for sustainable change are opposite forces, and understanding these drivers is essential
to understand the complexity of such a system.

Secondly, the STA notion has extended the complexity of technology’ developments. It argues for
an understanding of a seamless web instead of separated spheres, and considers the evolution of society and
technology as a co-production. It explains that agencies are locus of actions and that the capacity to act is
of a co-shaping. It explains that everything is able to act in a distributed manner, that the network is infinite
and that it is made from the diversity of the heterogeneous actors. Also, it shows that an agencement is
under constant construction and is of a moving configuration. The agencies generate different realities
depending on the calculating devices that they develop, and the absence of stabilised knowledge can lead
to controversial momentums.

Thirdly, the CAT has shown how choice awareness can make alternatives visible within the
agencement, and how this creation of alternative knowledge can alter the trajectory of agencies.

It is therefore with this worldview that the problems under inquiry are going to be analysed. Specific
elements of the Danish wind power socio-technical agencement are under focus in this research, such as
governance at the European and national level, the energy system, the wind turbine artefact itself, the
different and shifting investors in wind power, the relation with the residents, and the different discourses

deployed by the multiplicity of actors. The following figure illustrates the agencement.
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Figure 03: non-exhaustive representation of the Danish wind power socio-technical agencement under
inquiry.
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4. First shifts in the Danish wind power socio-technical agencement: where were
we?
Along the following sections, the first problem formulation is being answered. At first, a literature review

is provided. Second, the historical development of the wind power STA is developed. Finally, the

consequences of this development for the wind power artefacts is depicted.

4.1. Literature review

This section is presenting the main research made about social acceptance of wind power. This review of
what has already been done is giving a ground understanding of the questions under inquiry and draw
conclusions from cross-readings. The first section is highlighting gaps of research within the field. The
second is framing the notion of “social acceptance” and what it can mean. The third section is focusing on
both visual and sound impacts from wind power. The fourth section focuses on the link between planning
and public acceptance, and finally the fifth section concludes by recognising the importance of social

integration in wind power projects.

4.1.1. Gap of research

Research concerning the social acceptance of wind power has started rather late in comparison to the
development of the technology. Wind power started in the 70s-80s, and even if some research were
conducted in 1980s (Carlman, 1984), the topic began to be a scientific matter only in the late 2000s
(Sperling et. al 2010). In fact, in the sections deployed here, the scientific papers used are dated from the
earliest in 2005, and go up until nowadays, in 2017. Nevertheless, the following figure 04 indicates that the

relationship between wind energy and community has become an increasing concern in research.

"Wind", "energy" and "community" research outpout, 1995-2016
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Figure 04: “Wind”, “energy”, and “community” research output, 1995-2016. Source: Scopus. Made by
the author.
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However today, the perception of the impacts from wind turbines are still not fully understood (Van
Renterghem et. al, 2013). Devine-Wright (2005) states: “There is a lack of valid and reliable quantitative
methodological tools for operationalizing public perceptions of wind farms”. Even nowadays, in 2016,
Sunak (et. al, 2016) emphasises that lack of research concerning the impact of wind farms on property
values, where first research on the topic were only conducted in 2007. Bernd Moller was in 2005 also
highlighting the lack of study in northern Denmark (where wind power actually started) concerning the
visual impacts of wind turbines (Moller, 2005). He argues that this lack of concerns is probably due to the
limited visibly of the older small turbines and a quite high opinion for RES. This latter argument is also
acknowledged by Wiistranagen (et. al, 2007), who states that the high polls and positive image of RES has
led many stakeholders, including researchers and policy makers, to believe that social acceptance was not
an issue for the development of wind power. As argued by Bryman (2016), surveys and polls are samples
that can be used as basis for further investigations, but are not complete nor absolute data to be used as
such.

Therefore, the gap highlighted by the different researchers represents a disparity of 20-30 years.
Considered as “residual questions” (Wiistranagen et. al, 2007), the lack of consideration for public attitudes

has led to misunderstandings of the actual situation.

4.1.2. Social acceptance: what does it mean?

After highlighting the lack of consideration for social acceptance in research, it is necessary to define what
social acceptance actually means. Many are using the theory of NIMB Yism (Not-In-My-Back-Yard), when
referring to the situation where people are in favour of wind power, but are opposed to it if the turbines are
located in their own area (Wolsink, 1999). Many scholars however emphasis the need of a new paradigm.
Wolsnik (1999, 2007) explains that the NIMBY syndrome is too simplistic, too static, and illegitimate as it
attributes the same motives to everybody, whereas only a deeper investigation could prove the reasons for
opposition. Too often, the idea of ignorance and selfishness is used to explain resistance. Wolsink (1999)
argues that it has become a “label” explanation for policy makers, and that it has influenced the policies in
a way too static worldview, whereas the nature of opposition is much more complex than it can firstly
appears. Furthermore, Wolsink (2007) explains that in most of the time, the opposition is risen not because
of the vicinity of the project, but because of other factors. The scholar rather develops another concept, also
recognised by Devine-Wright (2005), named the U-shape. It shows from empirical data that attitudes are
changing along time; from a positive attitude when people are not facing the project, to a rejection phase
when the project is announced, and back to a positive attitude after the construction phase.

Wiistranagen (et. al, 2007) also agrees that the NIMBYism syndrome is an improper explanation
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for local resistance. Rather, he develops three dimensions of social acceptance: socio-political acceptance,

community acceptance and market acceptance, illustrated in the following figure:

Socio-political acceptance

« Of technologies and policies
* By the public

« By key stakeholders

* By policy makers

Community acceptance Market acceptance
* Procedural justice « Consumers
« Distributional justice * Investors
* Trust * Intra-firm

Figure 05: The triangle of social acceptance of renewable energy innovation. (Wiistranagen et. al, 2007)

The first one refers to a broad level, acceptance from policy makers, the public, key stakeholders, etc. The
second one refers to the specific acceptance at the local level (residents, distributional justice, trust...), and
emphasises the importance of the time dimension as previously argued. Finally, the third one refers to the
process of market adoption when innovation is occurring. Sperling (et. al, 2010) agrees with Wiistranagen
and develop his own view on the acceptance of the implementation process based on three pillars (financial
incentive structure, public administration and planning procedures, local/regional economy and
development dynamic). Social acceptance is therefore more complex and relies on many more factors than

the solely selfishness and lack of knowledge from citizens.

4.1.3. Visual and sound impacts

This section is examining the relation between visual and sound impacts from wind turbines and public
attitudes to wind power development. Moéller (2005, 2006), Ladenburg (et. al, 2007), Warren (et. al, 2008),
Sperling (et. al, 2010), Community Power (2014) ... all agree that the visual impacts from wind turbines in
the landscape is one of the biggest barriers for local acceptation. It alters the landscape which is of a cultural
heritage, it changes the natural habitats, sometimes is a threat for the ecosystem (the case of the golden
eagle, Sperling et. al, 2010), and a threat to tourism (Warren et. al, 2008; Sperling et. al, 2010).

However, it is still quite uncertain to which extent the public attitude is linked to the proximity of
the wind turbines. Wiistranagen (et. al, 2007) argues that “proximity does have strong influence on public
attitudes to proposed projects”, whereas Ladenburg (et. al, 2007) shows that “people living close to wind

turbines do not have a more negative attitude towards wind power”. Nonetheless, the shift from small wind
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turbines to bigger ones is acknowledged to increase visual impacts. Moéller (2006) states that “there is the
risk that the opinion will turn against wind power as wind turbines are higher”, idea shared by Sperling
(et. al, 2010) and Warren (et. al 2008) among others. Concerning offshore wind turbines, Ladenburg (et. al
2007) concludes that the respondents are more positive towards offshore wind than to onshore.

Moller (2006) is conducting a research on the visual impact from wind turbines in the Danish
landscape. He emphasises the fact that many turbines are getting older, and will be replaced by higher new
ones. He argues: “with decreasing number and increasing size, changes in landscape prominence and
visual impact will become apparent” (Moller, 2006). From his research, Moller (2006, 2010) found that the
new wind turbines will have an even bigger impact in the landscape than before at the regional level,
whereas the removal of many small turbines will not reduce the overall visibility. However, Toke (2005)
has found no evidence that these shifts in size and numbers have serious impacts on public opinion.

Sound impact, just as visual impact, is also widely acknowledged to be a barrier for local
acceptation, and even more in the recent development as the height of wind turbines has grown.
Nonetheless, many scholars (Van Renterghem et. al, 2013; Jalali et. al, 2016) show that the actual impacts
from noise on health are inconsistent. According to the study conducted by Van Renterghem (et. al, 2013),
the impacts from wind turbine noise are highly cognitive processes relying on personal factors. Wolsink
(2007) and Jalali (et. al, 2016) also conclude that noise irritation is more related to visual impacts than to

actual sound pressure.

4.1.4. Public planning
The two impacts developed in the previous section 4.1.3 are key challenges when it comes to wind power
planning. Already in 2007, Wolsink (2007) has highlighted the complicated processes of planning wind
power in different countries. Méller (2005) found that the stricter land-use planning and the lack of national
planning procedures in Denmark has hindered the development of onshore wind power. Sperling (et. al,
2010) also agrees with Moller, especially as wind turbines are growing in size, thus reducing the numbers
of sites available. Wiistranagen (et. al, 2007) shares this vision, and adds that because the sitting decision
affects many actors, it cannot be the decision of solely an investor, but rather should be a common approval.
Wolsink (2007) shares this idea of a collaborative approach to planning, and Sperling (et. al, 2010)
emphasises the role of municipalities. He argues that in Denmark, there is a tendency for municipalities to
group large wind turbines on as few sites as possible, hence complicating the planning process per site
(since more local impacts have to be taken into account). At the same time, it also has the disadvantage to
be of a risky planning; in case where the project is not conducted to the end, it leaves the municipality with
no capacity installed, and such after a time consuming and expensive process. Nevertheless, if successful,

it saves time in term of project work. Thus, Sperling (et. al 2010) advocates for flexibility in the planning
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framework in Denmark, so that smaller projects and faster planning processes can be part of the future
development. Wolsink (2007) underlines the importance of public participation in the planning phase as

early as possible.

4.1.5. Importance of social acceptance through community ownership
It has been deployed in the previous sections the meaning of social acceptance, the impacts from wind
turbines, as well as the importance of public planning. This section is bearing the acknowledged importance
of community ownership for the development of wind power. Many studies (Toke, 2005; Méller, 2006;
2010; Wolsink, 2007; Warren et. al, 2008; Rogers et. al, 2008; Hvelplund, 2013; 2014; Community Power,
2014...) agree that public participation and/or ownership are prerequisites for social acceptance, and that
they are the ground of wind power development in Denmark. By realising projects made by, and for, the
locals, citizens have created a vision of a local green energy which has built social capital, local dynamism,
and positive opinion of wind power (Hvelplund, 2013; 2014; Community Power, 2014). Without
participation, public protests arise and lead to the abandon of planned wind farms, to time consuming
processes, and/or to local dissatisfaction. This leads the policy makers towards two directions: not planning
or planning smaller onshore wind power capacity, and shifting towards offshore resources (Ladenburg,
2007).

Many also underline the issue that, as the wind turbines are bigger and as large projects are
generally not realised in the cooperative model, it increases the risk of unpopular wind projects (Méller,
2006; Hvelplund, 2013). Moller (2006) states:

“Together with the fact that multi-megawatt projects rarely can be realised as the type of co-

operatives that made wind-power development so popular and successful in Denmark, there is the

risk that the opinion will turn against wind power” .

With public participation only, it is possible to decrease local resistance and to generate an understanding
of wind power, which is even more necessary now with the large scale integration of the resource

(Hvelplund, 2013).

It is thus widely acknowledged that public participation is an important feature for the future of
wind development, in Denmark and abroad. In Denmark, co-ownership has been the development model
of wind power. As new challenges are arising, there is an even greater need for public participation.

The next sections are analysing how the Danish public participation has generated shifts in the wind

power STA, and how it has transformed the wind turbines artefacts themselves.
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4.2. Empirical analysis of the wind power development in Denmark

As argued by the theoretical framework developed chapter 3, understanding the historical development of
the Danish wind power socio-technical agencement is an important matter in order to grasp today’s
configurations. It permits to understand not only in which situation the agencement is, but also why. The
literature review section 4.1 has mentioned that the development of wind power in Denmark has come from
bottom-up experimentations and local initiatives. This section is analysing how communities have created
room in the agencement for an alternative energy development, and how wind power has not been of a
planned trajectory.

Along this section, it will be seen that the shift from a fossil fuel energy system to a large scale
integration of wind power is rooted in a context of crisis which is, according to Unruh (2002), how radical

technological change mostly occurs.

4.2.1. The creation of an alternative vision to nuclear power

If Denmark is today a pioneer in wind power, it is greatly acknowledged that it is not the result of a planned
trajectory from the Government, but rather due to the intervention of civil society (Hvelplund, 2001; Méller,
2005; Wolsink, 2005; Sperling et. al, 2010; Community Power, 2014).

In the 1970s Denmark was heavily relying on fossil fuel importations; around 95% of the country’s
electricity production was generated in large centralised thermal power stations (Hadjilambrinos, 2000;
Karnge, 2016). Hence agencies were organised around a centralised energy system of production and
distribution. The socio-technical agencement embedded knowledge, routines, actors, all set up in a network
dependant on fuel importations which was greatly settled. Therefore, in 1973 when the first oil shock
occurred, Denmark realised its high energy dependency towards fossil fuels and had to undergo severe
consequences. The price of oil quadrupled overnight, and a solution had to be found quickly in order to
replace the former energy source of the system. Nuclear power appeared as the natural answer in the eyes
of the Government so to face the problem (Hadjilambrinos, 2000; Hvelplund, 2001; Karnee et. al, 2016).
Indeed, nuclear power is a centralised source of energy and thus it corresponded well to the current socio-
technical configuration. Thus in 1976, the Government established the Nuclear Power Act, which was
planning on building five nuclear plants, providing up to 23% of the total energy demand by 1995. At that
time, wind power was barely mentioned; it was considered as a marginal technology that could never be
able to meet the required energy supply, and considered as harming the stability of the grid and the security
of supply (Hadjilambrinos, 2000). By establishing such an Act, the Government has promoted forces for
continuity of the system and has steered the direction of the agencement.

Nonetheless, opposition to nuclear power appeared immediately, both from inside and outside the
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Government. Within the Government, the non-democratic process provided for the Nuclear Power Act
raised scepticism among the politicians. Indeed, the Act had been conducted without debates neither
parliamentary approval, hence rooting critics, reluctance, and influencing the perceptions over the
technology. This scepticism has delayed the processes of establishing nuclear power plans in the making;
the pro-nuclear discourse was eroding by time (Hadjilambrinos, 2000).

At the same time, grassroots organisations started to create room for an alternative vision of what
the future of the energy system could be. Indeed, in reaction to the debates, local initiatives started in
Northern Jutland. Locals started to activate themselves in clusters and to share best practices in relation to
wind power. In the interview, Jane Kruse explains how Nordic Folkecenter, Tvind, as well as many other
citizens started to build best practices by sharing knowledge in open source. When asked about the
motivations for doing so, she explains:

“It was to show that we could be without atomic energy, this was the primer reason. And because

we were thinking in a green way already”. (00.00.05)

Citizens were therefore in the making of an alternative solution in reaction to the normal solution offered.
Because they did not accept the Government’s decision, citizens and communities became part of an
agencement where they did not take active actions previously. As argued in the theory section 3.3, raising
awareness is a way to create room in the agencement by making alternatives visible. By sharing knowledge
and developing another choice, citizens have modified the configurations of the agencies.

In short words, citizens have activated themselves because of a situation of crisis. As the
Government was steering the energy system in an unwanted direction, civilians reacted by creating an
alternative vision to the one offered. By sharing and developing wind power practices, they have developed
a common vision for a different path that the agencement could take. Whilst the agencement was pursuing
continuity of the energy system by replacing fossil fuels by nuclear power, civil society has put pressure

with forces for sustainable change by rooting space for an alternative direction to be taken.

4.2.2. Wind power communities: from a vision to new actors in the making
By advocating their visions and creating awareness, communities and citizens have rooted space for an
alternative energy system development.

In 1976, the carpenter Riisager connected for the first time and in total illegality his own wind
turbine to the grid; by doing so, he made real the vision developed by the communities. The parliament was
under constraints, and had to give permission to the carpenter to use his turbine and defined a set of
regulations granting him and thus, other citizens, the right to be connected to the grid (Karnge, 2013). Jane
Kruse (2017) explains:

One thing is to have the technology, another thing is to have the system around it functioning too.
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We made three decisions very quickly, and made it accepted by the Danish parliament. The first
one was that one was allowed to set up a wind mill that produced electricity. The second one was
that one was allowed to deliver electricity to the grid, and the grid cannot say no to it. The third
one was the guarantee of a price. These three things are the background for cooperatives to operate
in the market. (00.18.15)
A new space was thus created in the socio-technical agencement; ability to act was endowed to new actors.
The alignment of new regulations together with the formation of new actors has changed the network set
up: from a vision, a concrete alternative has been enacted. The citizen’s vision has co-evolved together with
the governance agency, they have shaped each other; citizens were in the making in reaction to the
governance decision to establish nuclear power, whilst the governance regulations has been shaped by the
reaction of the citizens. This co-evolution, as mentioned in section 4.1., has strongly participated in the
public acceptance of the visual and noise impacts of wind power. By 1981, more than 1,000 turbines were
already privately owned (Hadjilambrinos, 2000). Wind power was recognised as not harming the grid

stability, and the turbines themselves became new actors in the agencement.

4.2.3. Other shifts in the agencement’s configuration contributing to the new

direction
Nevertheless, as argued by the theoretical framework, action is an outcome of the configuration of the
agencement. Therefore, it is not only due to the implication of citizens that the whole configuration has
radically shifted from nuclear power towards wind power, but it is rather due to a multiplicity of factors. In
the following, it is seen which other factors have contributed on shifting the pre-established direction set
by the Government.

Firstly, in 1976 a new agency became in the making by publishing the Alternative Energy Plan
(Karnge et. al, 2016). Composed of citizens, NGOs and scientists, the agency was based on different
valuation devices than the Government when considering wind power, which created awareness about a
different plausible future. As argued by Lund (2014), promoting concrete measures of new technology is a
mean to promote technological radical change.

Secondly in 1981, the Government established an energy efficiency plan. The plan has been so
successful that the energy demand considerably dropped, thus making the nuclear proposal of 1976 obsolete
(Hadjilambrinos, 2000).

Thirdly, the anti-nuclear organisation OOA (Organisationen til Oplysning om Atomkraft) created
the Smiling Logo, still representing today the biggest worldwide symbol of the anti-nuclear power

movement (OOA Fonden, 2016). OOA was strongly supporting wind power and the expansion of
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cogeneration of heat and power as it was an alternative to nuclear (Hvelplund, 2001). Their international
recognition and strong support from civil society has put pressure on the agencies, shifting perceptions and
shaping the debates. In reaction to these pressures, the new Minister of Energy recognised in 1989 the
potential from decentralised cogeneration. This has enhanced even further the communities’ capacity to
act; more than half of the co-generation units were community owned in the following years (Hvelplund,
2001). Hence, the space for communities in the socio-technical agencement kept on enlarging, whilst the
space for nuclear power kept on reducing.

Thirdly in the mid-80s, the Danish wind power network created jobs and incomes through wind
turbines exportations, legitimating and making popular the new technology among society (Karnge et. al,
2016). In reaction to these shifts in agencies in 1985, the Energy Act targeted a 50% of wind power by

2020, signing the direction chosen by the agencement for the future of the Danish energy system.

4.2.4. Summary
The vision built by the communities has made the agencement taking a decisive turn. In reaction to the
energy system trajectory designed by the Government, a group of actors reacted and empowered
themselves. They created an alternative trajectory vision by gathering, creating and sharing knowledge.
Then, they applied their vision in the real world by connecting wind turbines to the grid, which shifted the
Government’s agency’s configuration. The alternative vision developed by the actors became real;
communities and wind power became in the making. Together with new adjustments of agencies within the
configuration, the trajectory of the agencement shifted from nuclear to wind power. Hence, the shift from
nuclear power to wind power is the result of the co-shaping of civil society and governance, and of a

distributed action within the agencement.

4.3. The new materiality of wind power
In the previous sections it has been analysed how wind power has come from unexpected adjustments rather
than from a planned trajectory. In the following sections, the shifting materiality of wind power is analysed;
as mentioned, both the integration of large scale wind power capacity and the landscape’ impacts from the

turbines are challenging the acceptance of the technology.

4.3.1. Wind turbines: an evolving actor

As it has been seen in section 4.2, the development of wind power has come from bottom-up
experimentations from the 1980s. In the following figure, it can be seen the active participation of

communities in building wind power from 1980 to 2001. After March 2001, a new regulation for the wind
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turbines has been established by the DEA and thus since then, only estimations about the amount of

cooperatives and citizens’ ownership can be made (DWTOA, 2016).
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Figure 06: Ownership of Danish wind turbines from 1980 to 2001. Source: Safarkhanlou (et. al, 2009).

In this graph, the importance of communities and citizens can be greatly observed in regards to wind power
development. The number of wind turbines has greatly increased in the Danish landscape since 1980, and
itis only in 1987 that energy companies started to invest in the technology; before that, the development of
wind power was only due to citizens and communities. And even after 1987 and until 2001, energy utilities
represented only a small percentage of the wind turbines development. At that time, the turbines were
placed on land, on suitable locations for the different actors and without planning regulations from legal
authorities. As the communities and citizens were collaborating together, together with the fact that wind
turbines were not higher than 50m, local acceptance for projects was high and the public attitude towards
wind power positive (Moéller, 2005; IEA, 2013).

The following figure is showing the annual growth in number of turbines and in wind power

capacity in Denmark from 1976 to 2016.
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Annual growth in number of turbines and wind power capacity in Denmark
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Figure 07: Annual growth in number of turbines and in wind power capacity in Denmark from 1976 until
2016. Made by the author. Source: DEA (2017).

It can be observed that the wind power development has not been regular throughout the years. Nonetheless
at the end of 2015, Denmark has reached an accumulated installed capacity of 5,070 MW (DEA, 2017).
With this figure, it can easily be observed that the turbines have shifted from being a small actor to being a
major one in the Danish wind power STA. The technology has put more pressure on the landscape; their

increase in size and number is illustrated in the following maps.

45



s

sy T

Legend

Height of the rotors of the wind turbines (m)

+ 19-38 4 38-66 b 66-101 == 101-164

Figure 08: The evolution in number and size of the wind turbines, in 1995 and in 2016. Made by the author.
Source: DEA (2017).

It becomes evident that the wind turbines materiality has shifted from an innocent and sparse technology to
a major one spread across the country. In a 20 years’ time, the technology has evolved drastically in number
but also in size, being more invasive in the landscape. It is not the same wind turbines that are implemented
today and in the past: it has evolved from domestic wind turbines to large commercial wind turbines. In the

following figure 09, it is shown the growth in size of wind turbines and the prospects:
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Figure 09: Growth in size of wind turbines since 1980 and prospects. (IEA, 2013)
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The growth in size of the turbines bears economic repercussions; the price of a turbine is highly depending
on its size, and around 80% of the capital costs for a typical wind power project in Denmark is accounting
for the turbine itself (DEA, 2016). Even if the costs for establishing a wind farm varies greatly according
to a number of factors (such as the number of turbines ordered, construction contracts, location, quality of
wind, grid connection), the new commercial wind turbines have higher investment costs than the former
smaller turbines established in the past. Also, wind turbines are benefitting from economies of scale; smaller
turbines are cheaper overall, but are more expensive per kilowatt produced, explaining the will of

developing large turbines (Windustry, 2017).

Hence, the wind turbines from the early stage of development are not the same ones as the wind
turbines being implemented today. The technology has evolved from a low-cost, “innocent” and sparse
artefact, to a major one. Spread across the country with a higher size and higher investment costs, the
turbines have shifted in their materiality, implying changes in the agencement’s configuration in a
multiplicity of ways. In the following sections, overflows for the power market generated by this new

materiality are analysed.

4.3.2. The challenging actor for the electricity prices

Wind is a fluctuating resource which challenges the energy system due to its intermittency character, and
hence is influencing the power market. Electricity is sold on the power market which relies on supply and
demand. Since 2004, Denmark is part of the greater power market Nord Pool Spot, organised as following

(NordpoolSpot, 2016, 2017 A):

Electricity Markets and
responsible actors

Market Operator

‘_ Nordpoolspot.dk j

Day Ahead Market Intra-Day Market
>24h before delivery 24h-1h before delivery
A A
L ' N -

»  Time

Balancing Market
The hour before delivery

f

TSO
Energinet.dk

Figure 10: The connection between the day-ahead market, the intraday market and the balancing market,
with their respective responsible actors (created by the author based on Nord Pool Spot, 2017 A and EWEA,
2010)
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The Day-Ahead market is based on supply and demand. Players bid, and the resulting prices are added
together 24h before the delivery covering the whole next day. The Intra-Day market is a place for
participants to trade bilaterally during the day, usually trading one-hour power contract. These markets are
managed by the market operator Nord Pool Spot. Then, there is the Balancing Market, managed by the
Danish TSO (Transmission System Operator) Energinet.dk. In this market, the imbalances from the
participants (in case of excess electricity for example) are handled the hour before delivery. The ordering
of the power supply from the different bidders is depending on the amount of power they can supply and at
what cost. The marginal cost refers to what it would cost to produce the next unit of electricity generated.
As wind power has no fuel costs, its marginal cost is low and thus enters at the bottom of the supply curve
with the lower price; it is the merit order effect. Thus, wind power can often underbid technologies with
fuel costs (which therefore have higher marginal costs). An example of an aggregated curve in the Day-

ahead Market is illustrated in figure 11:

1 Gas  —-
€/MWh Demand curve turbines |
I
I
I
I
I
i
|
|
|
Condensing |
plants [~~~ ’7
Price A :
(low wind) Wind power
........ ; g |
Price B s Y N
(High wind}- ———————
Large scale integration of WP

MW
Figure 11: Merit Order Curve with inflexible demand curve. Made by the author. Source: EWEA (2010).

The market design therefore serves the consumers well as it adjusts to the demand. Nonetheless, it
weakens both conventional technologies and wind energy producers. First, the more wind is integrated in
the system, the less profitable it is for CHP plants to operate in the power market. Indeed, the higher wind
integration decreases the hour of operations of the CHP, which harms their business case and can lead to
their phased out of the power market. Nonetheless, conventional technologies are a necessity for the
stability of the grid (DEA, 2012).

Second, it weakens the business case of wind producers whom are almost never able to benefit
from high electricity prices. In the following graph, it can be observed the direct correlation between wind

power production and electricity prices.
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Wind power and electricity prices in Denmark in April 2017
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Figure 12: Wind power and electricity prices in Denmark, April 2017. Made by the author, source
Nordpoolspot.com (2017 B)

When the wind production is high, the price of electricity drops, and when the wind production is low, the
price is high. It can thus greatly be observed that, as argued by O’Brian (et. al, 2017), wind power is
cannibalising its own revenues. Furthermore, as more wind power capacity has been installed in Denmark
through the years as seen in figure 07 and 08, the average annual price of electricity has dropped. This can

be seen in the following figure 13:
Annual average prices of electricity in Denmark
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Figure 13: Annual average price of electricity in Denmark Made by the author, source Nordpoolspot.com
(2017 B)
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From an annual average of 56.5EUR in 2008, the average annual price of electricity has dropped to
23.7EUR in 2015, representing a decrease in growth rate of 58% in only 7 years. A too low price of
electricity can be a problem as it can lead to non-profitable situations for wind investors (O’Brians et. al,
2017). This is a problem also perceived across Europe, as examined in the following section 4.3.3 (European

Commission, 2016).

Thus, the importance of the wind turbines capacity installed in Denmark is challenging the power
market configuration; the new materiality of wind turbines is transforming the arrangement set ups and
creates overflows. In the following section, it is analysed the link between this new materiality and the

repercussions over another actor: the grid.

4.3.3. The grid; another actor of the wind power agencement

An energy system does not exist in a vacuum. Denmark has grid connections with Norway, Sweden, and

Germany as illustrated in the following figure:
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Figure 14: Denmark’ interconnectors. Source: Energinet.dk (2014)

In addition to the actual connections, a new interconnector is scheduled by 2019 to the Netherlands, as well
as two others to Great Britain and Germany (Energinet.dk, 2016 B). The grid is owned by the Danish
Transmission System Operator (TSO) Energinet.dk, who has the role of maintaining the grid stability and

ensuring the security of supply. The grid must today be able to integrate large amounts of often
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unpredictable wind energy without compromising the security of supply. The new materiality of wind
power can lead to times of excess electricity, i.e. when the production is greater than the demand. In these
situations, stability of the grid is harmed (Lund, 2014). A solution to address this problem is to build more
interconnectors capacity in order to export excess electricity from wind power when needed.
Interconnectors have several positive effects:

» They contribute to a higher security of supply; a deficit in one area can be supplied by a neighbouring
area (DEA, 2012)

* They can contribute to the integration of renewables; in times of high wind and low demand, the
fluctuations of electricity from wind power can be exported (instead of stopping the turbines to
operate).

» They enhance the power market competitiveness; they transport electricity from a low price area to a
high price area, and through the merit order effect alleviate competition (Biggar et. al, 2014).

Energinet.dk and the EU are willing to develop this solution for the future of the European power market;
they are willing to build more interconnectors so to deal with the increasing amount of renewable energy
(Safarkhanlou et. al, 2009; Losch et. al, 2016). In the Energy Winter Package, a set of legislative proposals
from the European Commission established in December 2016, it is clearly stated that the new market will
be characterised by “an increased interdependence between systems cross-border”, and will establish
“prohibition for TSOs to limit the volume of interconnection capacity to be allocated” (Losch et. al, 2016).
The Winter Package is analysed further in section 5.1.1.

Nevertheless, as the neighbouring countries are also integrating more wind power in their own
energy systems, and as wind dynamics are wider than a country scale, it can lead to times of similar peak
production, weakening the possibility to export electricity (Hvelplund et. al, 2013).

ENTSO-e is the European network of transmission system operators for electricity. It gathers
information from the different member states and shares production data; it is hence possible to download
data about the European wind fleet output in MW. A study made by Erland Christensen (2016) shows that,
when adding the outputs from neighbouring countries such as France, Denmark, Poland and the
Netherlands, these countries have the same peaks and low wind capacity production. This is illustrated in

the following figure 15:
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Figure 15: Wind fleet output in MW of Germany, France, Denmark, Poland and the Netherlands in 2015.
Source: Christensen (2016)

The direct correlation is that when wind is blowing in Denmark, it is also blowing in the
neighbouring countries. As the countries from the EU are to install more wind capacity generation, times
of peaks and low wind outputs in MW will increase in the near future. Therefore, as also conclude by Erland
Christensen (2016), building interconnectors will not solve the issues of peaks and low wind power

production alone, and there is a need to react within few years to ensure security of supply across Europe.

Thus, Denmark cannot govern its energy system in a vacuum but rather has to take into account the
European grid when steering the development of its own energy system. If interconnectors are a necessity
for the Danish wind power agencement to function, it is not of an absolute solution to solve problems of
fluctuating energy production. Lund (2014) rather argues that there is a need for a holistic perspective for
the future of the Danish energy system. He argues that there is a need to establish a Smart Energy System
approach, where the different sub-systems (i.e. cooling, heating, transport) are connected to each other in

order to create flexibility within the energy system and not from the outside.

4.4. Summary

In the previous sections it has been shown how, from a vision carried by communities and local actors, the

energy agencement in Denmark has shifted from a planned trajectory heading for nuclear power towards
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the wind power development known today. The establishment of wind power has been of a co-shaping of
the agencies; the Government, embedded in a paradigm of nuclear power as being the “normal” solution,
did not consider other alternatives. Communities, in reaction to the trajectory designed by the Government,
have conceived another possible future and have created awareness of another vision; by making wind
power a visible alternative in the agencement, they created room for another solution to exist.

The vision was enacted when the turbines were firstly connected to the grid. This has shaped the
governance agency which has had to create a set of regulations to allow the wind turbines’ existence. Also,
other adjustments within the agencement occurred, such as the emergence of OOA against nuclear, their
recognition, and later the generation of jobs and incomes from wind power. The evolution of the
agencement has hence been of a differential transformation of the agencies, evolving together through time
and in reaction to new configurations.

Benefitting from high local acceptance, wind turbines have since then been in the making. Their
expanding development has created a new materiality of the technology; wind turbines have evolved from
an innocent technology not perturbing the agencement’s configuration, to a new technology that has grown
in size and number, thus provoking greater visual impacts, together with new economic challenges, new
challenges for the power market, and new challenges for the grid too.

Wind turbines are a new actor in the configuration, and are having new repercussions for the current
Danish wind power STA agencement. These consequences for the different actors are untangled in the next

sections.
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5. Untangling the current configuration of the Danish socio-technical wind power

agencement: where are we?

Along these sections, the second research question is being answered. Together with the perceptions and
views of the interviewees, the current status of the Danish wind power agencement is analysed. First, the
recent and current governance of the Danish wind power STA are investigated. Second, different factors
contributing in a decline in public participation of wind power are identified. Third, overflows where no

closures have been found yet are put into perspectives with the views of the different actors interviewed.

5.1. Wind power governance at the supra and national level

5.1.1. Danish wind power under the dome of the EU

It has been seen in chapter 3 that governance occurs at different levels and that Denmark is governing under
the influence of the EU’s regulations. The EU is an important actor concerning environmental policies; it
governs at a supranational and intergovernmental level of decision making. Mitigating climate change is
one of the top priorities of EU’s environmental policies. The EU has a target of keeping the global
temperature below a raise of 2°C, and therefore has established climate goals for its member countries
(Europa.eu, 2016); by 2050, 80-95% of the CO2 emissions from the member states should be cut compared
to the 1990 levels. With this goal, the EU also aims to “strengthen Europe's competitiveness” (Europa.eu,
2017). In total, the European Union has developed over 500 directives and regulations concerning
environmental policy for the member states (Farmer, 2012).

More recently in December 2016, the EU has launched the Energy Winter Package, consisting of
new legislations, documents, measures aiming at reinforcing and standardising the EU’s energy market
(Losch et. al, 2016). One of the key goals of the package is to establish a common power market across the
Union. In order to do so, the EU wants, as already mention under section 4.3.3, to “increase
interdependence between systems cross-border”, which means to expand the European market for trading
electricity across nations. The regulations prohibit TSOs to limit their interconnections capacity to
neighbouring countries and ensure power market competition cross-countries with tendering processes. At
the same time, the package advocates for “opportunities for consumers to participate in the market” (Losch
et. al, 2016). Overall, the EU is leading its member states towards tendering models and greater competition
but also wants to leave opportunities for smaller actors to be in the making.

The three interviewees from Nordic Folkecenter (NFC), Karl Vogt Nielsen, Jens Peter Hansen,
Kim Pind Jensen, Thomas Holst, all acknowledge that the EU is a strong actor and that the Danish

Government has to comply with the EU’s rules and regulations. In the first interview at NFC, Henning Bo
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Madsen explains that the 21st of February 2018 the current subsidy scheme for onshore wind turbines will
stop and that therefore, the Energy Winter Package will influence the decision to be taken by the
Government:
There is a discussion between the different stakeholders and the politicians to decide what support
scheme should be chosen, but they have to comply with the EU directives. (01.20.35, Interview 1)
When asked why the EU wants to strengthen EU’s competitiveness through interconnectors and through
the tendering model, Leire Gorrofio explains:
What they are saying is that, in that way, the competition is higher so the prices of subsidies will
be lower. (0.07.20, interview 2)
According to Karl Vogt Nielsen, the EU is only thinking in terms of cables and interconnectors. He
mentions one of the new materiality challenges of wind power analysed in the previous section 4.3.3:
The EU wants one big grid because of companies, of trades... There is a lot of money to make when
selling electricity. But of course, when the wind is blowing in Denmark it is also blowing in
Germany and Sweden, and that is a problem. (00.55.20)
According to him, building only interconnectors is an end-of-pipe solution; it will lower even more the
price of electricity due to peak production hours, whereas excess wind production could be used locally in

a Smart Energy System as argued by Lund (2014).

So, the will from the EU to lead its member states, thus Denmark, towards a tendering model and
an increased competition is well identified by the different interviewees. Nevertheless as previously
mentioned, the Winter Package also opens the possibility for consumers to participate in the power market
through auto-production (Losch et. al, 2016). Henning Bo Madsen, who assisted at the conference at
Christiansborg with Leire Gorroilo the 21st February 2017, explains:

They are for the tendering, but everything below IS8MW or 6 wind mills will be allowed to be

without tendering. So they are open to small projects but the tendency is for tendering in the future.

(01.22.03, interview 1)

If it is recognised by the interviewees that the new directives allow consumers to be in the making, their
point of views concerning how and why it will be implemented are divergent. According to Karl Vogt
Nielsen, the EU is not interested into small projects. He explains:

EU is only for big companies and liberalisation, (...) they only focus on that. In the Winter Package,

how much is headlines and how much is real, it is hard to see, only time will tell. (00.53.23)

On that particular point, Thomas Holst has a different perception. He explains that competition is needed if
the EU is to reach ambitious climate goals. He explains the motive for the tendering process as following:

They have seen how large scale we were talking. If you look at Germany’s power plant and look at
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how many wind turbines you need to replace the capacity, it can be difficult to find enough small
communities to put that capacity up. You need very large investors, and I think that is one of the
reasons why they have been doing so. They have seen that it was a very huge task. (00.32.06)

In his opinion, the EU is trying to make sure that small actors such as communities could still get involved,

but that most of the projects will have to be coming from big investors.

Thus, the EU is steering the Danish wind power agencement with high goals of RES production.
The institution is providing actors with large resources a greater capacity to act within the arrangement by
promoting competition and large scale power market; regulations and directives for increasing the exchange
of electricity cross-borders and for increasing the competition through tendering process are established.
Nonetheless, the institution does not aim at phasing out communities and other actors with modest means,
as it also opens specific regulations for small scale wind projects.

It can here be seen that the climate goals and the EU’s governance are new actors in the agencement
of the Danish wind power. In the 1980s, the EU was not an actor influencing the energy system of its
members’ states. Today, its governance influences greatly the making of the actors in Denmark. Also in the
beginning of the wind power STA, there was no climate goals and today, the ambitious targets are steering
the agencement towards an increasing efficiency. These two new actors are participating in the
transformation of the Danish wind power socio-technical agencement, for which the governance at the

national level is being analysed in the following sections.

5.1.2. Wind power governance within Denmark

5.1.2.1. Governance and valuation devices
It has been seen in section 4.3.1. the growth of wind power installations in Denmark from 1980s until today,
and it has been observed that the development has not been of a regular planning but rather of a
discontinuous trajectory. According to Karnge (et. al, 2016), these shifts in growth rates are directly linked
to governmental shifts. He argues that the different Danish Governments have influenced the configuration
of the agencement; social-democratic coalitions have supported wind power, whereas centre-right
governments have stopped or reduced the developments. These correlations are illustrated in the following

figure:
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Figure 16: The increased installation of wind power in Denmark (1990-2015) and projected installations
(2016-2020). The blue and red bar colours indicate respectively a centre-right and a social democratic
government in office. Source: Karnoe (et. al, 2016).

The two competing parties have influenced the configuration of the agencement and steered the
development of the technology in opposite directions. One agency (i.e. centre-right) has pressured the
configuration of the network towards continuity of the system, whereas the other one (i.e. social democrats)
has pressured for a sustainable transition with wind power development. The two political agencies have
assigned to wind power a different value, using different calculative devices, and have used it to legitimate
their actions (Karnge et. al, 2016). From this, it can greatly be observed the importance of the governance
agencies’ framings for the development of wind power in Denmark.

In the following sections, two specifics tools used to steer the agencement by the Governments are
under analysis: first, the Local Government Reform (2007) is under inquiry, second, the Promotion of
Renewable Energy Act (2009) is analysed. Thirdly, the mismatch between these regulations and the current

context are depicted by the interviewees.

5.1.2.2. Governance reform to cope with the new materiality of wind turbines
Whilst under a centre-right office in 2007, the Government established the Local Government Reform. The
aim of the reform was to strengthen the public service by decentralising tasks and by empowering the
municipalities with more responsibilities. It created a new map of Denmark, turning the number of
municipalities from 271 to solely 98. At the same time, as wind power has local implementation impacts,

municipalities have been granted the new task of selecting wind turbines sites and of approving, or not, the
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development of wind power projects (Indenrigs- og Sundhedsministeriet, 2006). The governmental reform
has thus granted to municipalities a new significant role in regards to wind power development.

This reform has been emphasised by many of the interviewees as being highly influential for the
wind power development. According to the three interviewees from Nordic Folkecenter, as well as Karl
Vogt Nielsen and Jens Peter Hansen, this reform has modified the dynamics of the local implementation of
wind power. Jane Kruse (2017) explains:

What has totally changed is the planning system. (...) The municipality started to point out which

spots should be allowed to have windmills, and then investors would come and talk to the farmers.

After this new planning, we have never ever known what the price for the land was again. (00.28.31)
She explains that it opened up debates about how the wind turbines should be placed on land, whether if it
was better to have a concentration of few wind turbines in some areas, or if it should be an alignment of
turbines, or if it should rather be big parks in order to limit the visual impacts, and so one. As seen in section
4.1.4, public planning is a decisive factor in regards to public acceptation of the technology. Also, the
repercussions on the valuation of property began to be an issue for residents. Overall, the important
materiality of the turbines in the landscape started to be a problem and topic of debate at the local level.

Moreover, according to the interviewees from Nordic Folkecenter, money has never been a motive
for communities to invest in wind power in the early stage of development. Nonetheless they explain that
after the planning processes, farmers and companies realised the quality of the business case. Leire Gorrofio
explains that “New players came into the market” (00.37.19, interview 1), and Jane Kruse agrees that it has
created new tensions among actors and has increased the opacity of the market. She adds on:

With the planning, the social balance started to change. (...) People protested against the wind

mills because they were getting no common goods from it. (00.40.35)

So according to her, the fact that cooperatives and citizens did not get benefits from the wind projects
anymore raised contestations, as also acknowledged by the different scholars in section 4.1.5. She explains
that since then, some municipalities like Thisted have never implemented wind turbines again because of
the too important public protests.

According to Jens Peter Hansen, the fact that new actors came into the market was nonetheless not
solely due to the reform. He explains.

The reform from 2008 is part of what has changed the whole dynamics about onshore wind

turbines. Also the technology development has changed something. The turbines are bigger than

before and therefore more expensive. In the good old days, maybe with 1-2 million DKK one would
be able to invest in a wind turbine, and now it is maybe 20 times more expensive, so you need to be

more professional to start on a project like this than before. (00.36.15)

As seen in the previous analysis section 4.3.1., he argues that the new materiality of the technology is a
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factor that has changed the situation; bigger and more expensive, investing in the technology requires
greater financial resources. This is related to the sayings from Thomas Holst, whom explained that the costs

and the significance of the energy transition are leading to a need for bigger actors at the European level.

It can thus be greatly observed from these statements that the new materiality of wind power has
largely influenced the overall configuration of the Danish wind power STA, and so from different aspects:
« First, it is now the municipalities that have governance over wind turbines implementation. Also,
the importance of the turbines onshore has led to new debates about how should the turbines be
placed.
* Second, financial interest has appeared as a new motive within the field, occulting the deals
between project developers and land owners.
* Third, the new investment costs of the turbines have changed which actors are actually able to
invest in the technology.
Municipalities, financial interest, and higher investment costs are three new actors of the wind power socio-
technical agencement. These new actors together have led to the co-creation of another one: public
resistance. Communities did not have as much room in the configuration, they could not participate in wind
power projects as they used to do. Their capacity to act has been reduced, which has changed their

perception of the technology, generating this resistance.

5.1.2.3. The Government’s reaction: The Renewable Energy Act and the replacement of

community engagement
The agencement was at that time in a configuration leading to an increase of public resistance and to local
protests against wind power. As a response, the Government established in 2009 the Promotion of
Renewable Energy Act (Folketinget, 2008). The attempt was to decrease social resistance by enhancing the
conditions for onshore wind turbines and by re-establishing citizens’ ownership. The reform was aiming
inter alia at:

* Promoting RES and reducing CO2 emissions

» Ensuring the fulfilment of the national climate goals

* Promoting wind turbines expansion.
The Act contained provisions implementing parts of European directives. Therefore, already in 2007 the
governance of the Danish wind power agencement was framed by the European governance and goals
(Folketinget, 2008). For the last point, for promoting wind turbines expansion, the Government set up the
following new regulations:

» Compensation for loss of value to real property due to the erection of wind turbines (§6)
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* Obligation on all new wind energy projects to offer minimum 20% ownership to local residents
in a radius of 4.5km to the turbines (§13-§17)
* A guarantee fund to support the financing of preliminary investigations by local wind
associations. (§21)
By doing so, the governance shifted the configuration of the agencement in a way which has granted more
room for communities and local residents to be in the making. By “re-attaching” them in the current
configuration, the Government alleviated the situation and enhanced public acceptation of the technology.
In regards to the first new regulation, Helge Christiansen from Nerrekare Enge community explains:
The law of the 20% was made because the Government wanted the locals to accept the wind mills.
The problem is that people didn't accept the wind mills anymore, and they protested if some were
planned to be built in their neighbourhood. That leads the municipalities to refuse the projects. But
if the locals get a share, then they think that it is a good idea and accept it better. (00.26.50)
It has permit single-person ownership in large energy company wind projects since then. Nevertheless,
some actors are not convinced on the quality of this new regulation. When asked about his perception of
the tool, Hans Chr. Serensen, board member of DWTOA, explains:
1 think we should increase the 20%. People are saying that it is only a good excuse to bride people
to accept wind projects. The Government proposed 20%, but nobody tried 30%. (00.14.46)
He considers that the 20% are not high enough, but also that it is a figure without concrete bond to reality
nor justification. Also, according to the DWTOA, this law has replaced the creation of cooperatives for
local participation (DWTOA, 2017). Jane Kruse also explains:
Since the reform, people buy private shares. It is very different than the notion of common shares.
(00.50.22)
According to her and the DWTOA, the new regulation has not permitted to re-established the same dynamic
as the one previously existing. She also explains that if people are against the location or against the wind
power project in general, then there will be no reason for them to invest in the 20% and that therefore, it is
mainly people who already have a positive perception of wind power that will invest in it. Henning Bo
Madsen shares this perception, and also underlines a problem of definition between private ownership and
community ownership. He tells:
In the new directives, citizen ownership is considered as community ownership. So we have a single
household with solar cells, and it is considered as a community. (00.01.50, interview 2)
The three interviewees are thus sharing the perception that the new configuration with the 20% has changed
the dynamic of the citizen’s ownership; it has transformed ownership from collective to private. The
evolution of the ownership form has been of a co-shaping from the governance agencies, the public

resistance, and the communities through time.
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For many of the interviewees, public ownership remains an important criterion to establish
acceptation of wind power among society, like seen in section 4.1.5. What remains non-agreed among the
interviewees, however, is in how should the public participation be. The different points of views are

analysed in section 5.3.1.

5.1.3. Summary
Governing for sustainable transition is of a multi-level approach. It is clear that Denmark cannot govern for
its energy transition without taking into account the neighbouring countries’ production capacities nor the
regulations from the European Union.

The Winter Package launched in December 2016 is influencing the conditions for the actors of the
Danish wind power agencement to operate. Because of the significance of the climate goals and the will of
decreasing the energy transition costs, a large competition between the actors is engaged. The ambitious
climate goals are creating a need for actors with great means and thus, the regulations are building up space
for these actors to be in the making. At the same time, the regulations are leaving room in the agencement
for communities and smaller actors to participate in modest projects. In Denmark, these European directives
are leading towards the establishment of a tendering scheme for onshore wind power projects, except if the
project is less than 18MW.

Furthermore, the governance processes at the national level are also highly influencing the
development of wind power. According to the value granted to wind power by the different political parties,
the politicians have steered the configuration towards continuity or towards a sustainable transformation.
Due to pressures from the expanding materiality of wind power and its impacts, the Government has granted
municipalities the responsibility to locate potential wind power projects sites, hence granting them
governance over the realisation of wind projects. The new financial motive from energy companies together
with the new costs of the turbines and the new climate goals have shifted which actors are actually able to
enact wind power projects; it has increased the room for companies with greater resources while at the same
time decreased the capacity to act from communities. This has led to a reduction of public acceptance.

To adjust to the new configurations, the Government established the Renewable Energy Act in
2009 which stipulates, among other regulations, a new obligation on all new wind energy projects to offer
minimum 20% ownership to local residents. From the interviewees, it seems that this regulation has not
permit to re-establish the same dynamic as before due to the fact that it has shifted the ownership from
being collective to being private.

In the following sections, identified overflows due to the new configuration of the agencement are

analysed.
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5.2. Identified overflows participating into the creation of a new agency:

public resistance of wind power

In the previous sections, it has been seen that the evolution of the materiality of wind turbines together with
governance processes have led to an increase in public resistance. In the following sections, it will be seen
that the decline in public acceptance is also due to other factors than governance. At first, the consequences
from the low price of electricity for the actors of the agencement are analysed. Second, the importance of
the Health Report launched by the Government is investigated. Finally, the role of the medias and of the

communication between different actors of the network are examined.

5.2.1. First overflow: the low price of electricity

In section 4.3.2., it has been seen that the price of electricity has fundamentally dropped in the last couple
of years. Besides in section 5.1.2.3, it has been seen that the Danish Government attempted to alleviate
public acceptance of wind power through the Promotion of Renewable Energy Act in 2009, which offered
a minimum of 20% ownership to local residents (EIA, 2014). The 20% rule has been established in 2009
and today, eight years later in 2017, it is still applied in the agencement. Even if many citizens have been —
and still are — able to enjoy benefits of this regulation, all the interviewees in this research are agreeing that
the 20% shares are not functioning anymore; the shares are not getting filled up. Jens Peter Hansen explains:
1t used to be quite a good business, but now because of the low price of electricity we need more
time before having return on investment. That makes people think twice before investing in wind
turbines. (00.19.40)
Karl Vogt Nielsen himself has shares in wind projects and relates the same issue:
The problem is that today the electricity prices are really low, so the interest is not as big as
before... I have shares in different parks, and the incomes are decreasing year per year (00.13.54)
Arne Rhabek agrees with that there is a decreased interest in public ownership and tells that indeed
nowadays, Vattenfall as well as their competitors, are not having the 20% of shares getting filled up. He
explains that it is due to the same reasons mentioned by Jens Peter Hansen and Karl Vogt Nielsen, i.e. the
low price of electricity which is leading to higher risks in investments and therefore are decreasing the
public interest. Nonetheless, he questions:
But if we think it is a good business, why people shouldn't think the same? (00.08.30)
Helge Christiansen tells another consequence of this low price in regard to the development of their
community owned wind project. He relates:
The problem is to make an appointment with the bank, because the price of electricity is very low.

Three years ago, it was easier to make these appointments. (00.40.00)
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These two statements clearly show that the low price of electricity is a real problem for actors with small
resources whereas, for actors with greater financial resources, it has no major consequences for their

business case.

Hence, the low price of electricity is an overflow due to the new materiality of wind power which
generates two market failures:
» First, it decreases the public interest; the higher investment’ risks and prolonged payback time are
shifting the public’s interest in investing in wind power.
* Second, it creates issues for communities to develop wind projects; the higher investment risk
reduces the possibility for communities to loan from the bank.
As seen in section 4.1.5., public ownership is a prerequisite for wind power acceptance. Here, the mentioned
factors appear to be participating in decreasing the possibility of citizens’ ownership, whilst at the same
time not influencing the business model of the bigger actors. The overflows generated by the new price of
electricity is hence not having the same impacts for the different actors of the agencement. Hence, it

participates in the creation of a new agency: public resistance.

5.2.2. Second overflow: The Health Report and the lack of stabilised knowledge

Many of the interviewees have mentioned the importance of another factor concerning the recent
interruptions in the wind power development in Denmark. In 2013, the Ministry of Environment, the
Ministry of Health and Climate, Energy and Building have gathered to fund a study concerning the possible
correlation between wind turbine noise and cancer (Vindinfo, 2013). The study has been launched to clarify
health uncertainties and some concerns carried by the wind turbines neighbours. At present, there are no
studies on the correlation between wind turbine noise and cardiovascular disorders, and as explained in
section 4.1.3, there has been no consistency in the results from studies investigating correlations between
noise and sleep disorder or stress factors.

The study was launched in 2013 and was expected to be completed in a two years’ time, it is to say
it was expected to be published in 2015 (Vindinfo, 2013). Four years later in 2017, the study has still not
been released. Arne Rhabek tells:

The future of wind power in Denmark is really depending on for example the investigation on the

health issue. It should have been delivered some time ago but it has been delayed. We hope that it

will be released before summer because that will of course help us. Hopefully then, the

municipalities will be aware that it will not be an issue for their residents. (00.06.36)

He thus explains that the future of wind power implementation is highly relying on the results of this

research, and also seems optimistic on the outcome. According to him, the eventually positive results from
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the research will create awareness among municipalities and alleviate the perception for wind power in
Denmark. It will ameliorate the arrangement of the agencies by making visible that turbines are not an issue
for citizens’ health.

Henning Bo Madsen also mentions the Health Report as a brake for wind power implementation in
Denmark. Nonetheless according to him, it is not necessarily due to a lack of awareness, but rather due to
the fact that municipalities are using the Report as an argument to stop wind planning. He tells:

1 think it is important to mention that we have a big group of municipalities that are saying “we

will postpone every decision until the survey of the Health Risk of Wind Noise is finished”. (...) The

point is that this research is used by the municipalities to say “we stop planning wind power”, even
though the government of that time said that it should not stop the municipalities for going on with

the planning. (00.58.14)

Indeed, in 2013 the Ministry of Environment and Climate, Energy and Building stated that the study should
not be used as an argument to stop the planning for wind turbines as in 2012, so a year before the launch of
the study, a broad agreement until 2020 was adopted in the Parliament (Vindinfo, 2013). Nonetheless,
Thomas Holst, Jens Peter Hansen, Kim Pind Jensen, Arne Rhabek and the three interviewees from Nordic
Folkecenter, all agree that many municipalities are using it as an argument to stop wind planning. Jens Peter
Hansen explains that if the municipalities are doing so, it is because of the public opinion. He tells:

Yes, municipalities are waiting for this Health Report before doing wind planning. But the reason

why people are afraid is because of these stories about low frequency sounds and all that kind of

things. But it is impossible to find valid research supporting these allegations. But normal citizens
that do not have time to check the sources get scared of these news. Politicians are afraid to lose
votes, so maybe two or three people make protests, and that is enough for municipalities to stop

their projects. (00.13.36)

He relates that it is by fear of losing votes that municipalities are stopping their projects. The relation
between the medias and the votes to the development of wind power are analysed further in respectively
section 5.2.3.1 and section 5.2.4. Nonetheless, what is noticeable is the fear generated by the lack of
stabilised knowledge as the Report is remaining unpublished. Thomas Holst also relates:

We have farmers who are nervous of getting turbines too close to their farms, and others that want

the wind turbines. The farmers are afraid that their cows won’t be able to breed as good if there is

a wind turbine nearby, but there is no proof of that effect. We have no experiences showing this,

but it is there. He (i.e. a farmer who called two days before) heard it, and now it is too late.

(00.12.39)

In his point of view, the Report creates rumours on the effects of wind turbines and influences the public

perception, and as seen in section 4.1.3., he mentions that there is no evidence on such health correlation.
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Kristian Borch explains that the Report creates non-stabilised knowledge and that, therefore, it is a source
of overflows and creation of different realities of the actual situation. He explains:
1t is very important to be where the dialogue is, and they (i.e. wind developers and municipalities)
are not. That is a very clear explanation why fake news have so much importance. It is very easy
to say that wind turbines make you sick, but why is that? It is because there is no answer. Scientist

don’t give answers; authorities don't give answers. (00.31.58)

The Report is an element part of the agencement having a strong influence for its configuration; it is
precisely because it is not published yet that it creates overflows:

* Even if its purpose is to create awareness, it rather hinders awareness creation on wind turbines for
both citizens and municipalities as it has still not been published and leaves open room for non-
stabilised knowledge.

* The lack of awareness among citizens makes municipalities scared of losing voters.

« It creates an argument for municipalities that are not in favour of wind to stop wind planning.

By being delayed in its publication, the Report hinders closure on the actual situation and leads to
reinforcing the public resistance towards wind power. The lack of stabilised knowledge renders the market
inefficient and hinders the making of wind turbines. The agencement distributes the actions; here it is
greatly seen that the configuration is not meeting the necessary configurations for wind power developers
to be able to implement projects. The lack of stabilised knowledge does not permit the wind turbines to
fulfil its purpose of generation of electricity. In the next section, the specifics overflows related to

communication, and particularly in relation to the medias, are investigated.

5.2.3. Third overflow: medias, communication and awareness

5.2.3.1. Media and public discourse
In the precedent section, it has been mentioned the importance of the medias concerning awareness of the
Health Report. In this section, issues related to the medias and to communication in general are investigated.
An article published the 28" of March 2017 in Altinget.dk stated: “Fake news and election
campaign obstruct wind turbines development” (Lyall, 2017), or again the 20th of April: “Wind turbines:
False news influencing the debate” (Kjer et. al, 2017). In the later one, the directors of the DWTOA and
of the Danish Wind Turbines Industry explain:
“The windmill debate in Denmark is characterized by a lot of false information. It is a major
democratic problem, and municipal politicians should be more critical of wind turbine critics.”

(Kjeer et. al, 2017)

In these articles, the journalists relate examples of fake news about wind turbines and property devaluation,
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noise pollution, health impacts, and so one. They explain that the significance of the misinformation is big
— and increasing — and that it influences greatly the debates at the local level. As seen in section 5.1.2.3., it
is since 2009 the responsibility of the municipalities to valid wind power projects. According to these
articles, the misinformation is used by municipalities as arguments to stop wind power planning. This is an
issue that the journalist Sanne Wittrup has also analysed. In an article posted in ing.dk, she explains that
politicians and citizens have engaged a battle against wind turbines in which facts do not count (Wittrup,
2017). She relates other examples and shows how different post-factual facts are used by politicians to
depict a negative image of wind power. This is a perception shared by many of the interviewees. Arne
Rhabek explains:
1 think the media have a role to play. They don’t tell facts but feelings, because that makes good
stories. Some things that have been said as facts are not documented in no ways and that is a big
problem, especially when it comes to low frequency noise. (00.11.01)
Also in these three articles mentioned, the journalists relate that actually, the resistance towards wind
turbines groups only a minority of people, but a minority with a stronger voice in the medias (Wittrup,
2017; Kjeer, 2017; Lyall, 2017). This viewpoint is also perceived by Hans Chr. Serensen, Kristian Borch,
Jens Peter Hansen, Kim Pind Jensen, Karl Vogt Nielsen and Kristian Borch. Hans Chr. Segrensen explains:
Only few people are shouting out about all kind of risks from turbines, non-documented too, and
politicians are getting nervous. The people who are in favour of wind projects don't shout as loudly
as people who are against. And the press has a tendency to refer only to the people who are against
wind. (00.20.00)
For the purpose of his research, Kristian Borch explains that he has been confronted with the same problem:
he could only find the cases with local resistance and not the successful cases. He relates:
Klim (i.e. wind farm) was not on our map because it was a success, and that is a problem. We are
only looking at projects with problems, and not the one that are a success. That is a problem in the
media. (00.12.19)
Thomas Holst explains that the discourse of the media has shifted and that today, the press is emphasising
the negative aspect of wind projects without telling both sides of the story.
1 think that there will always people who don’t like wind mills, but they have gotten more voice
than 10 years ago. The press likes to find these conflicts. Now, it is really a conflict between the
big companies and the little men, and it is a good story for the newspapers. They are using that
instead of telling the good story of what is happening. (00.07.20)
Hence, it seems that the medias are a new important agency steering the public discourse and hindering the
creation of stabilised knowledge which then, creates overflows and has repercussions on other actors of the

agencement:
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» Firstly, medias are using fake news concerning impacts of wind turbines.
* Second, medias are relating most of the time only one side of the story — and not the positive one.
Therefore, the medias are not participating in the making of wind power and rather hinder possible closure

by framing the debates with erroneous facts, participating in reinforcing public resistance.

5.2.3.2. Communication between the actors
It is often said that resistance towards wind power is due to the NIMBYism effect, which is increased by
the new size of the turbines. Kristian Borch, project manager of the multidisciplinary study on local
acceptance and development of wind power projects Wind2050, explains:
NIMBYism is one theory, it explains some of it but not everything. If communication is based on
the idea that NIMYism is driving people, then it leads to miscommunication, immediately.
(00.06.25)
Rather, he argues such as in section 4.1.2. that the U-shape is more likely to explain the reasons of local
contestation towards wind turbines, and explains that only thorough examinations of each cases can permit
to understand the reasons of local resistance. He argues that one of the main reasons is the lack of
communication between project developers and citizens, which is also acknowledged by many of the
interviewees. In relation to the Health Report, Kim Pind Jensen relates:
I think us, and supplier of wind power, should be better at communicating message, what is
scientifically proved and not. That is the background of this Health Report. (00.26.00)
Hans Christian Serensen perceives as well a lack of communication between project developers and
citizens, and explains:
There is a need to build projects with very upfront local communication. If there is no local backing
group to work with you, then people showing up at meetings have a negative opinion towards the
project. It is a basic communication tool. (00.30.13)
During the interview, Kirstian Borch explains that not only communication, but dialogue and cooperation
are necessary so to succeed in the establishment of wind power projects. He explains that the social medias
are a tool under-used by project developers and that it is creating a huge imbalance in the public discourse.
He explains:
The social media are really important, the municipalities and developers are not on the social
medias, but the opponents are. So there is a new technology that they are missing out on. And that
is an explanation on why these projects don’t go through. (00.30.30)
He relates the success of a specific wind developers:
JyskVindEnergi is very good at being in close contact with the locals, at understanding what are

the concerns of the locals. They offer to the public not what the company think they want, but what
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they told them they want. (00.48 .20)

It is therefore an appropriate and contextualised communication that Kristian Borch argues for.

During the interview, Arne Rhabek is asked if a better collaboration with the residents from Tender
would have change the decision from the municipality. He answers:
This is not the issue, because we have made a lot of cooperation with the locals, and there has been
a lot of support locally for this project. But of course there is always someone that is against it.
(00.03.35)
When asked where he thinks that the discrepancy between this discourse and the one from Tender
municipality comes from, Kristian Borch answers:
Vattenfall is doing their best, with the competencies they have. (...) Vattenfall is using a model that
does not fit, and they know that now. (00.26.23)
The problem hence comes from the framing of the developers: if they do take account in their framing
communication with the local population, they do not have the appropriate calculative devices to establish

appropriate dialogue.

Thus, the results indicate that the actors have identified the communication between project
developers and citizens as a source of overflows reinforcing the public resistance. There is an identified
need for developers to take into their valuation frameworks the dialogue with the public in a new and more
appropriate manner. New tools and new methods such as the social medias appear to be needed so to be

successful in wind project implementation.

5.2.4. Fourth identified overflow: the upcoming elections

Nine of the interviewees (i.e. Jane Kruse, Leire Gorroflo, Henning Bo Madsen, Arne Rhabek, Thomas
Holst, Jens Peter Hansen, Kim Pind Jensen, Hans Chr. Segrensen and Kristian Borch) pointed out the strong
importance of the coming elections in November 2017 regarding the development of wind power in
Denmark. Leire Gorrofio explains:
The expectation is that it will create local protests, conflicts, contests and so on and they don't want
to create this kind of atmosphere before the elections. (01.00.40, interview 2)
Thomas Holst shares this perception and tells:
1 think that it is very important to remember that there are elections in November, and politicians
are afraid of taking unpopular decisions and therefore, not getting elected. (00.36.34)
Or again Jens Peter Hansen to tell:

1 think the interest and attitude (i.e. towards wind power) is still about the same as before, but 1
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think because we will have an election in autumn, politicians are more nervous than they were one
or two years ago. (00.16.00)
As previously mention in a two weeks’ time, Tonder and Esbjerg municipalities have dropped their wind
power development (Pedersen, 2017 A). Esbjerg was supposed to implement 18 wind turbines and Tender
29 (3.5MW) in collaboration with Vattenfall, this for a total of 1.2 billion DKK. Arne Rhabek explains that
the company did not understand what has happened. He relates:
In the process, the technical and environment groups said ““Yes, you can continue”. Also, which is
very very important, the economy group in the municipality has approved to continue. And also,
the administration in the municipality had say yes, and that is why it is very strange that it ended
up with this result. (00.04.31)
He explains that there was no sign for such an interruption, as the day before the vote the municipality was
still positive on continuing the Environmental Impact Assessment of the project. Nonetheless, he clearly
sees the election as the main reason of this negative vote. He explains:
The main reason why these projects are not going through is because there will be an election this
year in November 2017, and therefore the municipalities want to avoid to keep these projects. We
have seen that before. When it comes close to an election, we can see that it happens more often.
Maybe we should have prepared differently to avoid to do a proposal at this time of the year.
(00.05.23)
If Kim Pind Jensen agrees that the upcoming elections are a barrier for the development of wind projects
in Denmark, he nonetheless advocates for flexibility on the situations. He explains:
This year is election years, so municipalities are afraid to say their opinions out loud. In
Copenhagen, it would be the other way around. (00.56.03)
He explains that in Copenhagen municipalities the polls for wind power are very positive and that therefore,
the elections have a different effect as politicians are pushed to developed wind projects. This also refers to
section 4.1.2. which has underlined that politicians rely on polls to make decisions, even though polls do

not provide complete pictures of the public opinion and can sometimes mislead them.

Thus, because the political agency is undergoing a situation of change due to the upcoming
elections, politicians rather be motionless than to act in order to keep their votes, even if high costs are a
stakes for the wind developers. As other overflows have led, and are leading, to more contests and a
decrease in public acceptation of wind power, politicians are perceiving wind power implementation as a
brake towards their re-elections and therefore, rather not take risks of being phased-out from the political

agency.

69



5.2.5. Summary and reflections
Along these sections, four major overflows have been identified. First, the low price of electricity has been
identified as having different repercussions on the actors of the agencement; whilst the business case
remains unchanged for actors with great means, it considerably reduces possibilities for actors with modest
means to be in the making. For individuals, the new materiality of wind power makes it less interesting to
invest in shares. Public participation is a prerequisite for wind power acceptance, hence the low price of
electricity is participating to an increase in public resistance.

Second, the Health Report is an element that aimed at creating closure on the relationship between
cancer and wind turbine noise. Nevertheless, because the launch of the Report has been delayed, it has left
room for non-stabilised knowledge, generating “fake news” used by the medias and shaping a false
awareness of the outcomes of wind power noise. It influences the municipalities which become afraid of
losing voters; the whole configuration leads to a halt in wind power establishment and an increase in public
resistance.

Third, the role of the medias and of communication between the actors are identified as a source of
overflows. The medias, by using post-factual facts and telling mostly one side of the story, are hindering
public awareness of the situation. Also, the social media have taken a new importance in the public debate,
and it seems that wind developers and municipalities are not using this tool to communicate with citizens,
which therefore gives supplementary voices to opponents to wind projects.

Fourth, the upcoming elections in November 2017 are recognised as being an overflow leading to
a halt of wind power planning from the municipalities; politicians rather not be in the making whilst the
elections are on-going, as they are afraid that a decision could lead them to loose votes, and therefore they
could end up phased-out of the governance agency.

The four overflows identified are generated by the new materiality of wind power, and are all co-
contributing to the establishment of a new agency: social resistance. The social resistance has always
existed but currently, as a result of the configuration of the agencies, the agency is “fed” by a multiplicity
of overflows and hence, becomes stronger and bigger in the agencement. Therefore, it weakens the Danish
wind power agencement which leads to interruptions in wind power project implementations.

In the following sections, unidentified sources of overflows are under analysis.
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5.3. Hot momentums and disagreements

In the previous sections, overflows identified by the actors of the Danish socio-technical agencement have
been analysed. In the following sections, overflows where sources have not been identified are investigated.
First, the consequences of the Government reform of 2009 are investigated. Second, the consequences of
the establishment of the tendering process are analysed. Third, a mismatch between global goals and local
implementation perceived by the interviewees is explored. Fourth, the new land use due to the increased

materiality of wind power is inquired, and finally fifth the debate over offshore wind power is presented.

5.3.1. The 20%: a tool subject to controversy

In 2009, the Government reform has established the obligation of offering 20% of the shares to all new
wind projects to local citizens in a radius of 4.5km. During the interviews, the different respondents have
questioned this regulation and expressed their perceptions on its repercussions. This section is elaborating
on the different point of views of the actors.

In the previous section 5.2.1. it has been seen that the low price of electricity is leading to an
ineffective use of the 20% rule. When asked if the regulation has become obsolete in the new configuration
of the Danish wind power agencement, Kristian Borch explains:

The 20% are good, but they need to be used actively. It is not something just to throw on the table.

1t might create a situation where people can’t even afford it. It is a tool, but there is a need to use

it in an appropriate way. For example, to give a 50% discount to resident living in a 1km distance,

and 25% discount in 2km distance. That is a more flexible way to use the tool. (00.34.15)

He advocates for greater flexibility in order to use the instrument appropriately to the new configuration of
the agencement. This is what Nerrekare Enge is trying to achieve; Helge Christiansen explains that the
idea of their community is to go away from these private 20%, and to rather collectively own 50% of the
shares so to fairly dispatch the benefits among the residents of the municipality. He tells:

Normally, the 20% are private ownerships. Here, we own the 20% all together. The money will be

used for local projects, like bicycle paths, like stores... But it is not enough, we want 50%.

(00.13.00)

During the interview, he tells how the community has gathered 800 citizens and Aalborg municipality
together in order to claim more than the 20% normally offered. He explains that, if they obtain the 50%, it
would be the first case of collective ownership of a wind farm of this scale in Denmark. Helge Christiansen
relates that the hope with this farm is also to create a pilot project. He tells:

The hope is that this project will be a pilot project. If we can succeed a 50% ownership, then the

rest of Denmark will realise that they can do it too. (00.32.00)

In other words, the ambition is to raise awareness in Denmark about other forms of ownership possible by
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making alternatives visible. Nonetheless, Helge Christiansen explains that the process of getting these 50%
is not easy. He tells:
We have had four meetings with Vattenfall, and they have invited all the citizens in a 4.5km radius
to talk about the project. It is our experience that it is extremely difficult to make concrete
agreement with them, but they are forced to cooperate in order to get the municipality approval.
(00.20.00)
Arne Rhabek, Communication chef at Vattenfall, nonetheless explains that the company is willing to offer
these 50%. He tells:
Last but not least, I have to say that in a lot of wind farms that we would like to develop, we offer
more than 20%, we are even saying that it could be 50%. (00.11.45)
It therefore seems that the two actors are having different perceptions of the reality as they do not perceive
the situation in the same manner. It does not mean that one is right and one is wrong; it reflects the fact that
the two actors are perceiving the world differently due to the particular frames they are using. This situation
leads to a hot momentum with contestations, where no closure has been yet found.
These two different perceptions of reality are for the specific case of Norrekare Enge, but they are
actually also perceived in the overall configuration. Henning Bo Madsen relates:
Investors are not keen on selling the shares, because they have to sell it at the cost price and
therefore don’t make benefits out of it. (00.56.25)
This relates to the vision shared by Helge Christiansen. However, Thomas Holst explains:
What happened yesterday in Esbjerg, this is what is going to happened if you don’t get to have the
local community to want the wind turbines. Now in Esbjerg, no one can put windmills anymore.
That is why Vattenfall and DONG really want to get a strong cooperation with the locals.
(00.04.43)
What Thomas Holst explains is thus that wind projects developers are actually aware of the necessity of
public acceptation and already value it. Wittrup (2017) also underlines the will from Vattenfall to increase
local ownership in order to facilitate the processes and to avoid cases like Tonder and Esbjerg. The
willingness for greater cooperation from the project developers with the local citizens is also reflected in
the case of Provestenen; HOFOR has offered one of the three wind turbine, and Kim Pind Jensen explains
during the interview:
What we did in Provestern was that we decided to tender a whole turbine. Within two months, we
didn't sell it, more than 20-30% remained so we bought it back. We have the biggest share, but we
don't want to rule anything, so a chairman was elected. (00.16.50)
If the case did not succeed entirely, it does however reflect the will of a greater participation with local

residents and for a repartition of power. A thorough analysis of the case would explain why the whole
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turbine was not bought by the residents, but it could be presumed according the results that a lack of
appropriate dialogue with the residents is one of the reasons.

Thus, a hot momentum can be identified in the socio-technical agencement of wind power in
Denmark. The lack of flexibility in the use of the 20% rule is leading to disagreement between the actors,
whom hence don’t find closure on what the reality is; some consider that companies are so profit-oriented
that they do not take public acceptance and public ownership in their calculation frameworks, whereas some
other actors consider that companies are already aware of the need for public ownership and already take it
into account. These two perceptions of realities are leading the actors to misunderstandings of the actual
situation and therefore, it is leading to contestations and overflows. Overall, it seems that there is a lack of
appropriate use of the 20% tool, and that if wind project developers are taking public acceptance into their

calculation framework, the results indicate that they do not value it accordingly to its actual value.

5.3.2. The tendering process

As mentioned previously, the 21* of February 2018 the current national subsidy scheme will stop, and a
new regulation will have to be agreed upon. At the moment, it is more likely that the regulation will favour
a technology neutrality tender model — meaning that each tender will be according to one specific
technology so to support technology diversity in the energy system (Holst, 2017). Tender model is what is
currently applied in Denmark for offshore wind power.

The shift from the current subsidy scheme towards a tendering model will have consequences for
the wind power socio-technical agencement. If all the interviewees are aware of that, it does not mean that
they all share the same point of view on what the repercussions will be. According to Thomas Holst, Karl
Vogt Nielsen and Kristian Borch, the tendering is a good way to get the right price of electricity and to
decrease the subsidy costs. Thomas Holst explains:

It depends on how it is applied but I think that the tender is a good idea. In that way we will have

the right price instead of the 25¢re. Instead, the project makers will say what do they need. Maybe

they only need 22¢re, and then electricity will be at the right price. (00. 18.14)

Leire Gorrofio does not share this point of view. She explains that the theory is biased in comparison to
how it actually functions in real life:

What they are saying is that, in that way, the competition is higher so the prices of subsidies will

be lower. The theory is fantastic, really, but in real life it is another story. (00.07.20, interview 2)
In her point of view, the competition is not fair because the conditions to participate depend on prerequisites
that only few actors actually have. According to her, these prerequisites are ruling out citizens and
communities:

The problem with that tendering, and it has been seen in other countries as well, is the conditions
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that are set so one is eligible to participate. These conditions go from technical, economical
background, know-how, to many other things. So it totally rules out citizens and communities.
(01.14.30, interview 1)
This is a problem also recognised by Hans Chr. Segrensen who relates:
1t is impossible for a cooperative to go for a tender against these big actors, because establishing
a tender is quite expensive. (00.12.38)
Jens Peter Hansen also shares this point of view. He explains that the requirements are establishing a barrier
for smaller actors to participate in wind projects due to insufficient resources:
As it is for now, the requirements are so high that the competition is not fair for communities. 1
know some examples that have tried to participate in call for tenders for offshore, and they could
not participate because of guarantee financial that weren't strong enough. (00.05.35)
For the renewal of Middelgrunden, Hans Chr. Serensen shows a complete uncertainty about what will
happen. Middelgrunden is an offshore wind farm established in 2000 and was, at that time, the biggest
offshore wind farm in the world. It is half owned by Copenhagen Utility and half owned by Middelgrunden
Cooperative, from which Hans Chr. Serensen is board member (Serensen et. al, 2002). The wind turbines
will stop receiving the current subsidy scheme in a three years’ time. Today, the turbines have reached the
end of their lifetimes; the operation and maintenance costs are getting more expensive than the actual
revenues from the wind power generation (which is partly due to the low price of electricity). When the
subsidy will stop, the incomes won’t be sufficient to keep the turbines up and running any longer. It leads
the community to two choices for the future: establishing new turbines on the pre-existing infrastructures,
or dismantling the wind farm. Hans Chr. Serensen explains that the community is willing to start a new
project on the current foundations, but nonetheless shows doubts about what the community will actually
be able to realise if the competition due to the tendering model is applied. He says:
We honestly don’t know what will happen if the tender law is past. (00.04.21)
Moreover, Leire Gorrofio relates that, even if able to enter the market, the competition will be so high that
actors without great means will actually not be able to compete. She explains:
Sometimes, the sooner you make the bids, the more points you get. So if you bid at 09h00, you make
more points than at 09h01. So basically, the more capacity you have, the more points you get.
(0.09.42, interview 2)
Karl Vogt Nielsen and Kim Pind Jensen agree with this point of view. Kim Pind Jensen explains that in
order to reach the 2025 Copenhagen goals, HOFOR has to implement much more wind power capacity in
the coming years. He explains that recently, HOFOR participated in two different offshore tender projects,
and won none of them due to the high competition. When asked what will be the consequences for them if

the tendering is approved, he hence answers:
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We will not have any chance when we look ahead in the future competition if we have to compete
against Vattenfall for example, they are too big. So, in my opinion we have to stay away from these
tenders. (...) With the tender, our only option is the I8MW projects but that is far too small to reach

the goals. (00.12.37)

During the interview, he explains that if the call for tender model is approved next February, their only
option will be to invest in offshore projects in neighbouring countries, as there will be more potential sites
to put up turbines. In that way only they will have the chance to win some projects and reach the
Copenhagen climate goals. Also, the goals are appearing once again as a strong actor.

Moreover, it is interesting to see that the two project developers met for this study, i.e. Vattenfall
and HOFOR, are not in favour of the tendering model. Arne Rhabek is also against this new model. He
explains:

1 think we have a good model in Denmark until now one and I don’t know why it should be changed

because as we have heard it could have continued. (00.10.01)

Arne Rhabek refers to the fact that the current subsidy has been considered illegal in the EU framework as
it did not set up a fair competition between different member states actors, but actually a change in the
regulation could have allow it to continue (Glerup et. al, 2016). Even if project developers with great means
such as Vattenfall appear to be the only actors that will be able to be in the making if the tender for onshore
wind power is enacted in February 2018, they do not seem to see the change as beneficial and would rather

keep the model as it currently is.

To summarise, the tendering model is perceived as positive for some of the actors as it would
provide the right price of subsidy, and according to others, this model would be a barrier for smaller actors
as the new conditions set would not allow them to even enter the market:

* First, the requirements for participating to tendering processes are high, and are a first barrier for
actors with modest means to enter the market.

* Second, the competition within a tendering process is so high that, even if able to enter the market,
actors with less resources will have only little chance to win projects.

* Third, the regulation will create a place for small actors to participate in projects without the tendering
process of only less than 18MW, which appears to be a problem for actors with climate goals (e.g.
HOFOR) as the capacity offered is too small and limit the range of possibilities.

If the onshore tendering model is enacted the 21st of February 2018, it will considerably reduce the space
for smaller actors in the socio-technical configuration. As argued by section 4.1.5. and many of the
interviewees, public ownership is an important prerequisite to ensure social acceptance of wind projects.

There is thus a high chance that, if approved and used in an inappropriate manner, the new tendering model
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will lead to a decrease of wind power acceptation in Denmark, which could itself lead to more complicated

process for local implementation of projects.

5.3.3. Mismatch between local implementation and global goals
As explained in section 5.1.2.2., it is since 2007 the role of the municipalities to find the wind turbines
potential implementation sites. This decision was taken as the settlement of turbines has local impacts, and
at that time the ambition was to alleviate public acceptance of the technology. Nonetheless, Leire Gorrofio
sees a mismatch in this task repartition. She explains:
There is an imbalance between these types of renewable energy projects that are locally based, but
that are having global benefits. It is this mismatch that people don’t like about wind power. It is
not the technology itself, it is the model behind it. (01.05.26, interview 1)
According to Wittrup (2017), wind turbines are used as scapegoats to illustrate the battle between the elites
(the capital city, the big businesses) and the local residents. Jens Peter Hansen also underlines the mismatch
between the goals from the Government and the local implementation. He relates:
The Government wants more wind turbines but we see more and more municipalities who do not
want to make space for wind turbines because there are few people that are angry when there are
plans for wind projects. (00.06.55)
In the case of Nerrekere Enge, Helge Christiansen explains why contestations have arisen and why they
are trying to find a greater partnership with Vattenfall:
Vattenfall comes from Sweden. Here, we have very good wind, one of the best winds in Denmark,
so the area is very attractive. Then Vattenfall arrives, build its windmills and bring back all the
benefits to Sweden, and pay no tax in Denmark. It is not fair. It is our wind, so we want to share
50/50. (00.43.35)
Hans Chr. Sgrensen shares this perception of the situation; he agrees that the mismatch between the global
goals and the local implementation is a problem. Nonetheless, according to him, as well as according to
Jens Peter Hansen, Arne Rhabek and Thomas Holst, it is the absence of policy for the situation when
municipalities drop their plans that is a problem. He explains:
We have a dilemma today. The Government put up a target, but the municipalities have to
implement it. It is a good idea because the impacts from wind are local, but on the other hand you
cannot make a policy where politicians can just drop projects at the very last minute. (00.22.01)
Thomas Holst agrees that it is a problem that municipalities are saying no to wind project. Nonetheless for
him, the problem does not solely rely in the policy concerning municipalities. He explains:
When the municipalities have found the place, and someone ask if they can put a wind mills there,

they answer no. Then we have a problem, and the Parliament is afraid of saying what the
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municipalities should do. (00.16.32)
The problem for him is not solely coming from the municipality and the policies, but is also coming from
the role of the Parliament which does not take action. He believes that the relation between these two levels
of governance is configured in such a way that no action is taken. Karl Vogt Nielsen has the same perception
but explains that they cannot decide for municipalities, and that actually their political party is working for
the creation of a new regulation in order to avoid this situation:
We also have a lot of discussion internally about how to change regulation so that municipalities
don’t roll back their wind projects because of local protests. But we can’t decide what the
municipalities are doing, and if they have chosen to listen to their residents we have no right to
contradict them. (00.32.06)
This is also a perception shared by Kristian Borch and Kim Pind Jensen; the Local Government Reform of
2007 has provided municipalities the responsibility of deciding about the implementation of wind power
projects, and other actors would have no legitimacy to force them to do otherwise. Kim Pind Jensen thinks
that it would create contestations if the Parliament would force the municipalities to implement the wind
projects. He explains:
I don’t think we can force municipalities to have energy goals. With such kind of rules, everyone is
going to be opposed. I would like to create incentives instead, and that is what we are trying to do.
(00.59.11)
Instead of underlining a lack of policies to force municipalities to act, he underlines the lack of incentives
given to municipalities.
Kim Pind Jensen also underlines another mismatch; he explains that there is a discrepancy between
the reality in which politicians are embedded and the actual materiality of wind power. He explains:
1 think in the mind of the politicians in Copenhagen Municipality, all the wind turbines should be
placed here in the area, but that is impossible. We have no space for that amount of turbines, so
we have to place them offshore, nearshore, or in other municipalities. (00.06.28)
He thus sees a mismatch between the perception of the politicians on how to reach the climate goals (with
onshore wind development) and the reality (that the turbines have grown in size and that there is no space

onshore as Copenhagen is a dense city).

Hence, the discrepancy between the global climate goals from the Government, which actors can
benefit from the wind turbines, and the actual local implementation is a barrier towards public acceptance
of wind power:

* First, the discrepancy between the goals that need to be reach for society as a whole, and the locally

undergone impacts from wind power are leading to a decline in public acceptance.
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* Second, the divergence between the benefits made by the wind developers and the local negative
impacts from the turbines are resulting in a feeling of injustice and thus, lead to public resistance.
The fear of public protests from the municipalities is a real threat to wind projects establishment. It has
been seen in section 5.2.3.2. that it is too simplistic to talk about NIMBYism. Here, it seems that it is not
the vicinity of the turbines that is a problem but rather the fact that the technology is standing as a technical
artefact without benefiting the local residents. Nonetheless, not all the actors agree on the source of the
problem within the agencement leading to these issues. For some, it comes from the configuration of the
institution agencies (i.e. the relation between the Parliament and the municipalities). For others, it comes
from regulations and policies that are allowing the system to act as such. This clearly shows that the action
within the agencement is distributed; it is not the responsibility of solely one actor but rather, it is the
arrangement of the actors to each other’s that generates this overflow.
Hence, a conclusion from this analysis is that the current configuration of the agencement is
inefficient. Public resistance is a new strong agency in the agencement, and the distribution of the
agencement does not permit to deal with it. Thus, there is a need for the agencies to be re-adjusted in a way

that will not allow such immobility.

5.3.4. Different perceptions over land use

In this section, the local impacts from the onshore wind power projects are analysed further. It has been
seen it the literature review section 4.1.3. that the physical aspect of onshore wind power is a barrier towards
its acceptation. Also, it has been seen that it can lead to property devaluation. Jens Peter Hansen agrees that
this is a fact, and tells that it is feared by residents. However, he assures that it should not be a worry as
residents are being compensated. He explains:
My impression is that there is a number of people who are worried about property devaluation.
But indeed, properties will lose value if they got a wind turbine close to their house, but they are
compensated for it, so there are no worries to have about this. (00.13.36)
Nonetheless, it appears that the actors don’t all agree on the land impacts from onshore wind power. For
example, when ask if onshore wind power leads to land capitalisation, Thomas Holst explains:
Actually, I would have answer yes when they put up the plans in 2008. Some lands did get more
expensive because farmers have experienced that they could get a lot of money from having
windmills. But since then, it has been difficult to put up the windmills so now, I don’t think that it
actually capitalises the land. If it was easy to put a wind mill, it would definitely have that effect.
(00.24.07)
When this point of view has been exposed to Kim Pind Jensen, he completely disagreed. In his point of

view, wind power really leads to land capitalisation. He explains:
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Idon’t agree at all. Because we know the amount of money we are paying to land owners, and it is

millions that we are paying. (00.28.45)

The lack of stabilised knowledge about the price paid to land owners for establishing wind project refers to
the saying of Jane Kruse (2017) whom explained under section 5.1.2.2 that since the reform, the price has
never been public again.

The different frames of the actors are leading them to perceive two different realities of the
situation. Once again, it does not mean that one is right and one is wrong, but rather mean that their different
frameworks and ways of evaluating the world is leading to disagreements where no closure of the actual
situation is being found. Henning Bo Madsen perceives this reality as more complex, and explains the
situation from an external point of view than developers and land owners. He tells:

Farmers have different views; they have an economic interest in selling a lot of land to big

companies and make a lot of money (...). Of course there is this kind of interest, but there is also a

lot of farmers that are more traditional and want to keep the land for the next generation. They

want to be part of the community and some are quite active. So they also want benefits for the

communities and local development. (0.32.50, interview 1)

Henning Bo Madsen advocates for the diversity of situations and underlines that there is a multiplicity of
interests in between groups of people. Thus, as argued by the theoretical framework, differences are a point

of investigation and should be emphasised rather than being faded away.

Also, another fact leading to these disagreements between the actors is the relocation of households.
It is indeed quite often that, when a wind project is planned, the project developer needs to relocate
households so to respect the radius distance between the turbines and the closest houses. As seen in section
5.1.2.3., the Promotion Renewable Energy Act has been established in order to alleviate conditions due to
the new materiality of wind turbines and due to the decline in public acceptance. Since then, “the minimum
distance to a neighbouring home is four times the turbine's total height” (The Danish Environmental
Protection Agency, 2017). As the wind turbines are higher than before, it considerably reduces the spot
available and increases the need for relocations. In the case of Nerrekere Enge’s wind farm, Helge
Christiansen explains that already twelve households have been bought by Vattenfall, and tells:

The people who have sell their houses are happy, because they had a good price for it. But the rest

of the people thinks that it is bad that Vattenfall has destroy these houses, because now there are

no people out there anymore, but windmills instead. People who are left in the small towns don’t

like it. (00.16.00)
This might also lead Vattenfall to have a biased perception of reality; if they communicate only with the

citizens satisfied of selling their houses and not to the diversity of the inhabitants of the municipality, it
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might lead them to an incomplete picture of the contentment. Leire Gorrofio shares Helge Christiansen
point of view and explains that if it makes few residents pleased, it also creates a negative dynamic for the
rural area:
In these rural areas where people are already moving out, these kinds of projects will create even
more movements of people. It has huge impacts for local communities. In the case of Norrekcere
Enge, there is maybe a school that will have to shut down because they won'’t be enough children
anymore. And then it is a reinforcement mechanism. You can create a disaster in the local area,
even thou the state will be proud of its good numbers. (1.10.05, interview 1)
She underlines once more the discrepancy between the national targets and the local implementation of the
turbines. Nonetheless, these points of view are more pondered by Kim Pind Jensen, Arne Rhabek, Jens
Peter Hansen, Karl Vogt Nielsen and Thomas Holst. According to them, there is many empty and old houses
on the country side and therefore, buying them to put up wind turbines is actually a good thing. Arne Rhabek
also explains:
If we have houses on the country side that are old, then it is a good thing to buy them. (00.27.01)
And Jens Peter Hansen quantifies the problem:
1t could be a problem but it could also be a help for local areas. In Denmark we have 6,000 houses
in rural areas that actually should be taken down because they are low quality and hard to sell. 1
think that we should try to connect the idea about making space for wind turbines and places where
such houses are. (00.10.27)
For Karl Vogt Nielsen, it is an important tool in order to establish onshore wind power project. If possible
it is better to avoid relocations, but as there is less space available than before due to the new materiality of
the turbines, it is essential to keep the tool. He tells:
We think it is also OK if an investor relocate population for onshore wind projects. If there is a
good place for windmills, and there is one house on the spot, then we think it is alright. I am not

saying that it is a good practice, but I think it should still be a tool possible to use. (00.37.40)

Therefore, it appears that there is a multiplicity of perceptions of reality. Some believe that it creates
land capitalisation, whereas some believe that it doesn’t. Some believe that it is not a problem to buy
households as there are many old houses that have become obsolete, whereas some believes that it will
establish a negative dynamic in the area. It is a hot momentum, a situation in which the different actors do
not agree on what should be done and what are the consequences of one action over another. If actors don’t
perceive the same repercussions, it is not because some are wrong and some are right, but it is rather because
the actors are framing the situation with different values and therefore, do not perceive the same reality

which hinders closure and possible return to a cold situation.
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In the next section, the offshore wind development is analysed through the eyes of the actors, and

it is seen that they do not all share the same perception of reality either.

5.3.5. Different views on offshore wind power
Some municipalities are nowadays refusing to implement onshore wind power due to public resistance. As
seen in the literature review, the visual impact from wind turbine is one of the biggest barrier toward wind
acceptation, and it leads politicians to plan offshore wind power as there is no such resistance and as
research shows that public opinion is higher than for onshore wind power (Ladenburg, 2007). Jens Peter
Hansen agrees on these facts, but nonetheless explains that actually, even if the onshore wind turbines are
bigger, the perception of the impacts should remain unchanged. He tells:
The increasing size of wind turbines is a barrier. There is a lot of fear about these wind turbines,
but the reality is that when driving in rural areas it is hard to make the distinction between large
and small turbines because the proportions are the same. So you have to be close to it before you
can actually see that it is a bigger one. (00.12.08)
He therefore explains that it is rather the worries due to the new size of the turbines that is a problem than
the actual new landscape impacts. This is however in contradiction with the studies from Méller (2006,
2010), whom concludes that the visual impact at the regional level is higher with the increased size. The
factor that Jens Peter Hansen might not have been taking into account is the increasing number of turbines
on land. Thomas Holst relates a change in the public attitude towards onshore wind turbines. He tells:
The last couple of years, people have just found out that they don't like wind mills anymore, because
they don’t think they are pretty or... (00.06.30)
Karl Vogt Nielsen explains that their party has a strong interest in offshore wind power. He explains that
onshore projects are “seen as problem projects” (00.41.06), and tells:
There is a lot of complications with onshore, and we don’t need these discussions. Per year we
need around 540MW more from today, and it is not possible only with onshore. (01.08.20)
Kim Pind Jensen emphasises the positive aspect from offshore wind turbines regarding public attitudes. He
tells:
What we can see is that the local citizens are not opposed to offshore projects. It is the summer
house owners that are against it. Most of the locals see it as job opportunities and job development,
and 1 think that is mainly for offshore because there is so much activities related to it, compared to
onshore that are quite easy to implement. (00.39.26)
This is a perception shared by Kristian Borch, whom nonetheless advocates for more thorough and
contextual analysis. He explains:

Offshore is a completely different story, because the municipality don’t have the planning authority.
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Resistance really depends on case to case. Summer house owners are against. Locals are in favour.
If you are young you are more for it, if you are old you are more against it. It is all contextual.
(00.55.19)
Offshore wind power could hence benefit from a greater social acceptation than onshore wind projects, and
a shift from onshore to offshore planning could be a way to reduce public resistance.
Moreover, the price of offshore wind power has greatly dropped in the last recent years (AOH,
2016) and many interviewees agree that it will influence the future of the Danish wind power planning (i.e.
Thomas Holst, Karl Vogt Nielsen, Jens Peter Hansen, Hans Chr. Serensen, Kim Pind Jensen). Karl Vogt
Nielsen perceives the fall in price of offshore as a great opportunity for the energy system. He explains:
Everyone was very surprise that the price went so low. A couple of years ago, a winning project
cost 1050re/kW. (...). The last project was around 39ore if I can remember well. The price for
offshore has gone down very fast, more than we expected. (00.17.41)
Nonetheless, Jens Peter Hansen explains that offshore is still much more expensive than onshore for society.
He tells:
If the public opinion declines, politicians will be pressured to invest in offshore wind turbines. It is
not a big problem, but it will cost society much more money. According to Energinet.dk prognostics,
it will cost us 3 billion DKK/year. (00.17.03)
Later in the interview, he adds:
Some are saying that offshore is so cheap now that they can compete with onshore, but it is actually
not true. The prices have dropped very much, but still offshore is 30% more expensive than onshore.
(00.09.40)
Him, together with Thomas Holst, Hans Chr. Sgrensen, Leire Gorroflo, Henning Bo Madsen, Kim Pind
Jensen, and Kristian Borch, all agree that offshore wind power is still more expensive than onshore. Also,
in Leire Gorrofio’s perceptions, offshore wind power cannot participate in developing the local area by
generating incomes as in the case of onshore wind power. She explains:
Offshore and near shore are very expensive, and that makes the transition too expensive to start
with. And second of all, it is design in a way where only the big companies can have their piece of
the cake. With offshore, the added value cannot be used to develop the local area. (01.16.44,
interview 2)
This relates to the case of HOFOR which recently tried to participate in two offshore projects, but won none
of them due to the too high competition. Kim Pind Jensen is since 2014 specialised in offshore wind power
development in the company, and even if he agrees that the price for offshore has recently dropped, he tells:
1t depends on case to case, on the location and on the grid costs. But in average it is around twice

as much expensive as onshore. But in my opinion, if it is near shore or open door, it is actually very
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competitive, price wise. (00.51.20)
Thomas Holst also thinks that offshore remains much more expensive than onshore, and believes that it is
still important to find a solution for onshore wind projects even if the prices have fallen. He however relates
that the support for onshore in the Parliament is decreasing:

The Government is definitely listening to our point of views, but it is not the same as finding support

in the Parliament. Most of the parties would like to find a solution, but there are still some that

want only offshore even though it is more expensive. They don't care about the price. (00.35.40)

Thus, the sayings from the interviewees are confirming the conclusions drawn by the literature
review section 4.1.3. The pressures on the municipalities due, among other, to the decline in public
acceptance of wind power, is pushing the planning of projects from onshore to offshore. On the one hand,
it will have consequences for society as it will increase the price of the energy transition, and will phase out
smaller actors such as communities and municipalities with climate goals. On the other hand, it could avoid
costly negotiations and projects revocation due to the decline in public acceptance as in the cases of Tender
and Esbjerg, as public acceptance will not be an important barrier.

From the sayings of the interviewees, it seems that the lack of knowledge of the actual cost of
offshore wind turbines is leading to contestations. As the actors are using different calculative devices to
quantify the outcomes of offshore wind power, they do not agree on the socio-economic externalities of a
shift from onshore to offshore wind power planning. These devices are leading to non-stable knowledge,

as no closure is found, which therefore lead to contradicting perceptions of reality.

5.3.6. Summary
Along these sections, five different outcomes of the configuration of the socio-technical agencement have
been identified as hot momentums. Firstly, some actors consider energy companies so profit-oriented that
they do not take public acceptance framing, whereas some others believe that companies are already aware
of this need and take it into account. Overall, it seems that the 20% rule tool is used in an inappropriate
manner, and that project developers are doing their best for establishing public acceptance of their wind
power projects, the issue remaining that they lack competencies and practices.

Second, it appears that, if enacted in February 2018, the onshore tendering process would reduce
the space for smaller actors in the socio-technical configuration to act. This could give more agency to
public resistance, and complicate even further the local implementation of wind projects.

Third, the mismatch between the global goals and the local impacts from wind power is leading to

an increase in public resistance; it seems that it is not the vicinity of the turbines that is a problem, but rather
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the fact that turbines are standing as a technical artefact without benefiting the local residents.

Fourth, the actors do not agree on the overflows from the increased materiality of wind power over
the land use. Some believe that it leads to land capitalisation, whereas some don’t. Some believe that
relocation of citizens is a great tool, whereas some believe that it has severe consequences for the local area.
It seems that the different actors are using different valuation framework, which lead to the creation of
different perceptions of reality.

Fifth, the lack of stabilised knowledge on the socio-economic externalities of a shift from onshore
to offshore wind power planning is leading to different discourses on the topic and creates controversies.

Overall, it seems that the current configuration of the socio-technical Danish wind power
agencement is leading to several hot situations due to the different calculative devices used by the actors
and by the lack of stabilised knowledge. These overflows are the results of co-evolutions of the different
agencies of the agencement, such as public resistance, financial interest, governance, land use, offshore

wind power.

5.4. Reflection on the analysis

Overall, it appears that the configuration of the Danish wind power agencement has gotten more and more
complex. The transforming distribution of the agencies to each other is a result of, and has created, new
actors in the making, leading to a more intricate seamless web. Some of these actors are the EU, the large
energy companies, the medias, and definitely the wind turbines themselves. The actors are using different
calculative devices to perceive the world and thus, they create a multiplicity of realities. This leads to
unstable knowledge, which is source of conflicts and opposite views. It therefore results in the creation of
overflows; the latter have become so significant that they have co-produced a new agency: public resistance.
Public resistance towards wind power does not exist by its own, but exist due to the configuration of the
cited actors together with other elements such as the Health Report, the low price of electricity, the energy
goals. Overall, the lack of adjustment from the agencies to the new significant of the wind turbines’ artefact
appears to be the main source of the resistance.

It hence seems that the agencement has an increased need for new and more appropriate devices
for the actual configuration of the agencement. Only this way it will be possible to make visible for the
actors what reality is, and so contribute to shape the same perceptions over the situation. By this way, it
will be possible to redistribute the agencies in a way that will permit the turbines to fulfil their primary goal:

the generation of wind power.
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6. Future of the Danish wind power agencement: where should we go?

Discussion and recommendations

Along the precedent sections, it has been seen how the Danish socio-technical agencement has evolved
from a vision to being in the making and how, from there, the agencies have co-evolved and how the
agencement has gotten more and more complex. This complexity is sometimes leading to a halt in wind
projects, threatening the energy transition.

Nevertheless, an agencement is under constant construction. If the Danish wind power is today
facing challenges in regards to its implementation, it is only a stage of its evolution and does not mean that
these challenges will keep on threatening the development of the technology. Rather, a multiplicity of
possible trajectories is to be perceived. It is important to make solutions and alternatives visible to the actors
so that wind power projects interruptions will not become normalised, but instead so that it will only remain
few exceptions from the past. In the following sections, a discussion is leading to a set of recommendations
for the different actors of the Danish wind power socio-technical agencement. It is followed by limitations

of the research and results.

6.1. Discussion

The present study investigates the configuration of the Danish wind power socio-technical agencement.
The following questions have been under inquiry:
How have the conditions for developing Danish wind power shifted through time, and which
conditions are needed to pursue the energy transition?
In order to be answered, the two following sub-questioned are posed:
*  How has the success of the Danish wind power development transformed the technical artefact
itself?
*  How has this shift in the artefact influenced the social context in which it exists, and what future is
it possible to visualise for greater social acceptance?
To be answered, the investigation has aimed at seeing the world through the eyes of the actors. Along the
report, it has been seen that the complexity of the agencement has greatly evolved, and is sometimes leading
to a halt in wind power project development. One of the main findings of this study is that the wind turbines
have thrived through time; they have grown in installed capacity, number, size, purpose, which has implied
significant re-configurations of the agencement leading to the co-creation of a new agency: public

resistance. The agencement has mutated from one stage to another, and the stage in which it is now will
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keep on evolving in the future. The results are indicating a multiplicity of co-evolutions of the agencies,

which are discussed in the following lines.

A hypothesis confirmed along this report is the importance of the governance processes. The results
have corroborated that Denmark cannot govern its energy system in a vacuum but rather, must expand a
wider approach when developing its own rules and regulations. Two major influences have been identified.
First, the greater expansion of wind power across Europe is reinforcing the decrease in electricity prices
and hence, Denmark must convert its energy system into a Smart Energy System in order to use efficiently
its wind power. Second, the energy goals and the directives from the EU have appeared has new actors in
the agencement, greatly influencing the national governance. The importance of the ambitious targets set
by the EU are creating a need for actors with great resources in terms of finance, organisation and know-
hows. Only in that way it is possible to achieve a sustainable transition across the continent. Thus, the
results suggest that it would be unrealistic to achieve a sustainable energy transition solely based on
communities’ involvement. Also, the results confirm that if a tendering model is applied for onshore wind
power in Denmark, it will decrease the smaller actors’ ability to act. The results are hence implying a need
for establishing a flexible tendering model which would permit smaller actors to be in the making, also in
project larger than 6MW. Furthermore, it should be noted that the EU is aware of the need for community
involvement, and suggest other forms of participation; for example, the European Commission (2016)
promotes consumers to become prosumers, in other words promotes consumers to produce their own
electricity and sell it to the grid in times of production excess.

Moreover, a hypothesis confirmed along the report is that offshore wind power seems to benefit
from a higher social acceptance than onshore wind power, which therefore pushes the Government to shift
its planning strategy regardless of the socio-economic costs. The results hence indicate a need from the

governance agency to re-consider the ins and outs from one technology over the other.

Another hypothesis developed has been that the decline in communities’ participation in wind
projects is one of the sources of public resistance; the results suggest a more complex situation.

A finding from this report is that the communities themselves have evolved. In the 1980s,
communities have been activated by a situation of crisis; the nuclear power discourse has configured
communities to be in the making with a will to develop an alternative to nuclear power. Today, their vision
has been enacted: wind power represents around 42% of the Danish’ electricity consumption (Energinet.dk,
2016 A). Thus, their reason of being in the making today is completely different as is the beginning of the

wind power development.
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Furthermore, the results are suggesting that actually, even if communities are not involved in the
same manner as in the past, public opinion probably remains mostly positive, and resistance is detained by
fewer persons than it seems. The results indicate that the major difference is that there is an imbalance
between the visibility of the positive and the negative opinions of wind power within the agencement.
Opponents to wind turbines appear really active, they are extremely present in the social discourse through
the medias and social medias. Those in favour of wind turbines however, are much less visible or active.
The results are suggesting that the medias and social medias are hindering a clear public discourse and
perception of reality towards the acceptation of onshore wind power. It is harming the communication
between the different agencies as it creates a biased perception of the situation. Also, the results are
suggesting a lack of appropriate tools to measure the actual public opinion of wind power.

Hence, there is a need to re-establish a proper balance in the visibility of both sides of the opinions.
In order to make public acceptance visible in the agencement again, there a need for appropriate and active
use of tools, such as the 20% ownership, the social medias, the creation of contextual dialogue between the

different agencies, and more contextualised research (such as polls) about local public opinion.

Another former hypothesis is that the increase in number and in size were the cause of NIMBYism
towards wind power projects. The results have shown that this theory is far too simplistic in comparison to
reality. It seems that rather, the rise of public resistance is due to much more contextual factors. It is not
merely the new materiality of wind turbines that disturbs the residents, but rather the issue that the artefacts
are standing in the local areas, benefitting actors not undergoing the visual and sound impacts, whilst not
bringing benefits to the ones undergoing the impacts. This discrepancy is new as, in the early stage of wind
power development, wind projects were mainly community owned and the benefits fairly dispatched among
the area. Today, the new configuration of the agencement (i.e. with low price of electricity, energy goals,
financial interest, ...) is in many cases beneficial to actors with greater resources. It is getting more and
more arduous for actors with modest means to participate in wind development, and hence it creates an
imbalance in the agencement which strengthens the public resistance’ agency.

The results are thus indicating a need for greater collaboration between these new actors and the
energy communities. Wind turbines can fulfil their purposes only if the configuration of the arrangement
permits it, and therefore wind developers have to value appropriately the importance of public acceptance
for a successful project implementation.

If the results indicate that wind developers are already aware of this need, they suggest an under
and/or inappropriate estimation of its value. It seems that wind developers perceive financial interest as the
only factor leading to public acceptance, whereas public acceptance is contextual and cannot be bought.

Rather, the attempt of “buying acceptance” might even reinforced public resistance. Public resistance hence
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must be understood in a flexible and contextual manner. Instead of saying to the residents what their needs
are, wind projects developers must understand the actual needs of the residents; that might be financial
compensation, co-ownership creation, or stabilised knowledge on wind turbines effects. Another
understanding that wind developers might have to consider is the importance of the visual impacts from the
turbines. If a community has issues with the height of the turbines, it might be a solution to consider the
implementation of smaller ones so to decrease public resistance (if the unit cost of kWh remains feasible).
Or, the other way around; a new study by the Danish Energy Association (Energiwatch, 2017) shows that
four out of five onshore wind turbines in Denmark could currently be replaced by new and bigger turbines,
hence enhancing the visual impacts.

Overall, the results indicate that communication and dialogue between the different key
stakeholders of the agencement are one of the main criteria for a successful wind power project

establishment.

To conclude, is it important to mention that the new size and materiality in general of the wind
turbines is a major source of changes in the agencement. Nevertheless, it is not due to the new size that
public resistance is increasing; rather, it is due to a lack of adjustments from the agencies to the new size
that is the cause. It is also important to state that no generalities can be made about wind turbines
implementation successes or fails, and that the lack of community ownership is only one of the multiple
factors that generates the public resistance. Several recommendations can be made so to re-adjust the
agencement and thus to permit an effective co-evolution of the agencies for reaching the ambitious climate
goals; they are presented in the following section. The following table represents the three stages depicted

along the report:

Table 03: Three stages of the conditions for wind power implementation: past, present, future.

1980s 2010s 2020s

Local Active, in Unknown by the Understood as contextual to each
participation resistance, Governance and wind wind power projects
and interest enacting an developers

alternative
Public Reliance on Reliance on the Contextualised situations, U-shape
acceptance positive polls NIMBYism theory and understanding
beliefs polls
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Financial Communities Large energy companies  Flexible cooperation between large
sources and mandatory 20% energy companies and
individual shares communities/individuals
Wind turbines Low size, low Large size, large Flexible size, investment, and
size and costs investments, low investments, large visual impacts
visual and sound and sound impacts
impacts
Medias and Open and great Large influence from the = Contextualised communication
communication | dialogue medias, lack of between actors, great
between the contextualised understanding of the different
different actors communication between needs, active use of tools and new
actors, unbalanced use of  devices (social medias, 20%,...)
the medias and social
medias
Governance Emergent, EU and climate goals, EU, climate goals, new calculative
supporting current Government devices deployed by the
considering the energy Government, new driving force
transition too expensive
Energy market | Not disturbed by Wind Power disturbing Smart Energy System, integration
structure wind power the market structure of wind power and new market
structure

6.2. Recommendations

In this section, recommendations for the different actors of the Danish wind power network are made. The
recommendations are not exhaustive and are rather meant to provide ideas for practical implementation of

solutions so to alleviate wind power establishment in Denmark.

Recommendations for national governance

- The Government should participate in the creation of a stable energy market with appropriate
regulations so to transform the energy system into a Smart Energy System. For example, tax scheme
for conversion technology should be alleviated, or for example incentives could be created so that
wind producers would participate in the grid stability by stopping their turbines in times of high
wind production.

- The Government should re-establish the registration of community owned wind turbines in order
to re-create stabilised knowledge about their importance for the wind power development. Also,
new adequate definitions of what energy communities’ entails should be provided in order to permit

thorough and relevant policy-making.
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The Government must realise that offshore wind power is still more expensive than onshore, and
that the implementation of onshore wind power projects is only sometimes more complicated due
to a current lack of adjustment of the different agencies. Hence, the Government should re-
investigate the benefits from onshore wind power.

Governance agencies must realise the importance of public participation and create a framework in
which communities and actors with modest means have the opportunity to participate in wind
power projects. For this, a flexible regulation framework must be developed. If the establishment
of a tendering model is approved the 21* of February 2018, the model should permit smaller actors
to be in the making in an appropriate manner. For example, more than the 6 MW should be proposed
to be without the tendering model.

Municipalities could endorse a new role and steer the energy transition: incentives could be created
for municipalities to have climate goals, or municipalities could gather for creating wind projects
together and thus be able to compete if a tendering model is established in February 2018.
Municipalities could approach companies to establish public-private partnership so to both
establish competitive wind power projects and reach climate goals.

Municipalities and wind developers should alleviate their dialogue along the projects, and
incentives could be created so that municipalities would not stop a project at the last step. This
could be made through the establishment of climate goals incentives, or financial compensations
from the municipalities.

Governance agencies and wind developers have to shift their paradigm: the notion of NIMBYism
has biased the results of social acceptance and has mislead communication in wind projects. There
is a need to understand that each case is specific, and that NIMBYism is an incomplete theory that

cannot explain all the sources of public resistance.

Recommendations for wind project developers

Wind project developers should alleviate their calculative devices in regards to the valuation of
public acceptation. A contextual approach to each cases is needed and therefore, wind projects
developers could consider hiring anthropologists or sociologists to understand local barriers.
Industrial PhD might be an alternative to both create knowledge and help developing specific
projects.

Wind project developers must alleviate public acceptation by an active use of tools: they must
consider using actively the 20% ownership and the social medias as part of each projects and in a
very contextual manner. They might also consider realising small-scale surveys, or polls,

previously to starting projects, in order to give a basis for contextualised communication.
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- Communication and dialogue between wind developers and residents, as well as between wind
developers and municipalities, must be ameliorated: social media platforms could be used to
enhance communication and dialogue and to create stable knowledge on projects.

- A wide collaborative approach to the planning of the wind turbines should be establish as early as
possible in the projects to ensure that the proposal meets the expectations of both the residents and

the wind planners.

6.3. Limitations

For the purpose of this research thirteen interviewees have been reached. All the interviewees have an
interest and will in developing onshore wind power. Therefore, a limitation of this research is that no actors
against wind power projects have been interviewed. For greater research, insights of the public resistance
agency could provide a better understanding of the dynamics lying behind the resistance.

Also, the results have indicated that successful wind power projects are not visible and in this report,
only cases with controversies or failures have been used. For further research, cases with great social
acceptance could provide deeper insights of the dynamics of the Danish wind power configuration.

Furthermore, the results have indicated the importance of the economic parameters when it comes
to wind power project investments, that is for individuals, communities, or larger energy companies. The
realisation of a business model establishing a collaboration between the three different agencies could
permit to provide important details to understand how could the different agencies gather and share a
business case. Such research could provide accurate recommendations for establishing projects with high
public acceptance.

Moreover, throughout the report communication has appeared to be one major element influencing
the perception of onshore wind power. Nevertheless, the research has not looked at the specifics
communication processes between the actors when establishing wind power projects. If the goal is to
generate knowledge about the specific ways to alleviate communication between the actors and to

understand their dynamics, one could follow several wind projects implementation processes.
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7. Conclusions

The Danish wind power socio-technical agencement has greatly evolved through time and has become more
and more complex. Wind power was in the 1970s a vision developed by civil society and communities in
reaction to a discourse favouring the development of nuclear power. Opposed to the trajectory offered by
the Government, communities organised themselves and developed knowledge of another technology; wind
turbines. The wind turbines became in the making when being connected for the first time to the grid — it is
at that moment that the turbines shifted from an alternative vision to reality. At that time, the technology
was “innocent”, in the sense that it was not disruptive for the different actors (neither to the inhabitants, nor
to the Government, nor to the grid).

Nonetheless, the large scale integration of wind power has changed these parameters. The turbines
are today higher and have greater visual impacts, they are more expensive, more spread across the country,
and represent also new challenges for the power market and for the grid.

From there, a complete new agencement can be perceived. New actors such as low price of
electricity, medias, energy goals, or the importance of the EU have appeared. These new actors are the
result of co-produced trajectories and co-shaping of agencies, and have led to the creation and strengthening
of a new one: public resistance. This latter configuration of the agencement is much more complex than the
first one analysed. In this one, the distribution of the different agencies is generating overflows that are
leading to hot momentums. The actors of the network do not perceive the same reality as they are using
different calculative devices to frame the world. It leads to misunderstandings, conflicts, and hence
sometimes to halts of wind power projects implementation.

Overall, the new materiality of the wind turbines has led to significant shifts in the Danish wind
power STA’ configuration, and the different elements that compose the agencement are today lacking
adjustment.

There is therefore a need to develop new and more appropriate calculative devices by, and for, the
different actors of the agencement. This will permit to create stable knowledge about what the reality
actually is, and thus to contribute to the finding of closures on the actual conflicts. Dialogue, active use of
tools such as the social medias or the 20% of ownership, co-creation of wind power projects, new
governance paradigm and policies, all are changes that have appeared to be essential so to move on from
this stage increasing the public resistance.

Overall, re-adjusting the configuration of the Danish wind power agencement is essential so that

wind power will to continue to thrive in the future.

92



8. References

A.

AOH (2016). FAKTA: Prisen pa havmelle-el er dykket markant. Herning Folkeblads nyhedssite - Nyheder
fra Herning, lkast, Brande, Hammerum, Gjellerup, Sunds, Aulum og Vildbjerg. N.p., 16 Nov. 2016.
http://www.aoh.dk/ritzau/fakta--prisen-paa-havmolle-el-er-dykket-markant. Accessed 19 April 2017.

ArcGIS Pro (2017). Data classification methods—ArcGIS. Accessed the 26th Apr. 2017.

B.
Biggar, Darryl R., and Hesamzadeh, Mohammad Reza. 2014. The Economics Of Electricity Markets, John
Wiley & Son Ltd.

Bijker, Wiebe E., John Law (1994). Shaping Technology/Building Society: Studies in Sociotechnical
Change. Technology and Culture 35, no. 2.

Borch, Kristian (2017). DTU. Interview, 24/04/2017.

Bryman, Alan (2016). Social Research Methods. 5th Edition. UK: Oxford University Press.
C.
Caliskan, Koray, and Callon Michel (2010). Economization, Part 2: A Research Programme for the Study
of Markets. Routledge

Callon, Michel. (1998). An essay on framing and overflowing: economic externalities revisited by
sociology. In J. Law (Ed.), On Markets.

Callon, Michel (2008). Economic Markets and the Rise of Interactive Agencements: From Prosthetic
Agencies to Habilitated Agencies. Living in a Material World, 28-56.

Carlman, 1., 1984. The views of politicians and decision-makers on planning for the use of wind power in
Sweden. In: European Wind Energy Conference, Hamburg, pp. 339-343.

ClimateNetwork, 2015. Fossil of the Day. December 10, 2015. Accessed May 15th 2017.
http://www.climatenetwork.org/fossil-of-the-day.

Christensen, Erland (2016). Impact on the German Thermal Capacity and Security of Supply. Dansk Energi.
Christiansen, Helge (2017). Norrekere Enge Community. Interview, 10/02/2017.

Community Power (2014). Model legal frameworks for citizen-owned renewable energy. Client Earth,
London.

D.
The Danish Environmental Protection Agency (2017). Regulations on noise from wind turbines. Wind
turbine regulations. Accessed March 01, 2017. http://eng.mst.dk/topics/noise/wind-turbines/wind-turbine-

regulations/.

DEA, Danish Energy Agency, 2012, Technology Data for Energy Plants, Individual Heating Plants and
Energy transport. Updated in 2015.

93



DEA, Danish Energy Agency (2017). Data: Oversigt over energisektoren. Energistyrelsen. January 25,
2017. Accessed February 16, 2017. https://ens.dk/service/statistik-data-noegletal-og-kort/data-oversigt-
over-energisektoren.

DEA, and Energinet.dk (2016). Technology Data for Energy Plants. 2016, n.d.
De Vaus, D. A. (2001). Research Design in Social Research. Sage Publ., Chap. 1

Devine-Wright, Patrick (2005). Beyond NIMBYism: Towards an Integrated Framework for Understanding
Public Perceptions of Wind Energy. Wind Energy 8, no. 2 (April 2005): 125-39. doi:10.1002/we.124.

DWTOA, Danish Wind Turbine Owners Association (2016). Energistyrelsens stamdataregister for
vindmoller." Danmarks Vindmelleforening: Energistyrelsens stamdataregister for vindmeller. Accessed
May 28, 2017. http://dkvind.dk/html/nogletal/stamdataregister.html.

DWTOA, Danish Wind Turbine Owners Association (2017). Cooperatives - a local and democratic
ownership to wind turbines. Accessed March 23, 2017. http://www.dkvind.dk/html/eng/cooperatives.html.

E.

Energinet.dk (2014). Electricity interconnections. February 20, 2014. Accessed May 16, 2017.
http://www.energinet.dk/EN/ANLAEG-OG-PROJEKTER/Generelt-om-elanlaeg/Sider/Elforbindelser-til-
udlandet.aspx.

Energinet.dk (2016 A). Dansk Vindstrom Slar Igen Rekord — 42 Procent. Accessed February 3rd 2016.
http://www.energinet.dk/DA/El/Nyheder/Sider/Dansk-vindstroem-slaar-igen-rekord-42- procent.aspx.

Energinet.dk (2016 B). Denmark set to make billions from electricity interconnector between the UK and
Denmark and new interconnection with Germany. March 16, 2016. Accessed May 16, 2017.
http://www.energinet.dk/EN/ANLAEG-OG-PROJEKTER/Nyheder/Sider/Danmark-vil-faa-
milliardgevinst-af-elkabel-til-England-og-ny-ledning-til-Tyskland.aspx.

Energiwatch (2017). Fire ud af fem vindmoller pd land kan fjernes. EnergiWatch. April 20,2017. Accessed
April 25, 2017. http://energiwatch.dk/Energinyt/Renewables/article9516438.ece.

Europa.eu (2016). Climate action. European Union website, the official EU website - European
Commission. November 15, 2016. Accessed March 16, 2017. https://europa.eu/european-
union/topics/climate-action en.

European Commission (2016). Achieving Global Leadership in Renewable Energies. November 30, 2016.

Europa.eu (2017). EU climate action. Climate Action - European Commission. February 16, 2017.
Accessed March 16, 2017. https://ec.europa.eu/clima/citizens/eu_en.

EWEA, European Wind Energy Association. (2010). Wind Energy and Electricity Prices - Exploring the
Merit Order Effect. European Wind Energy Association.

F.
Falk lan, Guenther John (2007). Generalising from Qualitative Research: Case Studies from VET in
Contexts. Charles Darwin University.

Farmer, A.M. (2012). Manual of European Environmental Policy. 1043pp. Routledge, London.
94



Folketinget (2008). Promotion of Renewable Energy Act. Act No. 1392, December 2008.

G.
The Government (2012). The Danish Energy Agreement, March 22, 2012.

Glerup, Marie Rask, Emil Sunesen, and Jakob Bang Schmidt (2016). Minister slar fast: PSO-afgiften skulle
ikke afskaffes. DR. December 13, 2016. Accessed May 31, 2017.
https://www.dr.dk/nyheder/indland/minister-slaar-fast-pso-afgiften-skulle-ikke-afskaffes.

Gorrofio, Leire (2017). NFC, Nordic Folkecenter. Interview 01, 23/02/2017.

H.
Hadjilambrinos, C (2000). Understanding Technology Choice in Electricity Industries: A Comparative
Study of France and Denmark. Energy Policy 28, no. 15.

Hansen, Jens Peter (2017). DWTOA, Danish Wind Turbines Owners Association. Interview, 08/03/2017
Holst, Thomas (2017). Danish Agriculture & Food Council. Interview, 09/03/2017.

Hvelplund, Frede (2001). Electricity Reforms, Democracy and Technological Change. Department of
Development and Planning, Aalborg University, Denmark.

Hvelplund, Frede; Moller, Bernd; Sperling, Karl (2013). Local ownership, smart energy systems and better
wind power economy. Aalborg University. ScienceDirect. Elsevier

Hvelplund, Frede (2014). Innovative Democracy, Political Economy, and the Transition to Renewable
Energy. A Full-Scale Experiment in Denmark 1976-2013. Environmental Research, Engineering and
Management 66, no. 4 (January 14, 2014). doi:10.5755/j01.erem.66.4.6158.

L
IEA, International Energy Agency (2013). Technology Roadmap: Wind Energy - 2013 Edition.

Indenrigs- og Sundhedsministeriet (2006). The Local Government Reform - in Brief.

J.
Jalali, Leila., Mohammad-Reza. Nezhad-Ahmadi, Mahmood Gohari, Philip Bigelow, and Stephen McColl
(2016). The Impact of Psychological Factors on Self-Reported Sleep Disturbance among People Living in
the Vicinity of Wind Turbines. Environmental Research 148 (July 2016): 401-10. doi:10.1016/j.envres.

Jensen, Kim Pind (2017). HOFOR. Interview, 21/03/2017.
K.
Karnge, Peter (2013). Large Scale Wind Power Penetration in Denmark - Breaking up and Remixing

Politics, Technologies and Markets. La Revue de I’Energie, no. 611: 12-23.

Karnge, Peter, and Jens S. Jensen. (2016). Struggles in the Danish Path towards a Low Carbon. The
Routledge, Handbook of transitions to Energy and Climate Security.

Kjer, Christian, and Jan Hylleberg (2017). Vindmeolledirektorer: Falske nyheder preeger debatten. Altinget:
energi og klima. April 20th, 2017. Accessed April 28, 2017. http://www.altinget.dk/energi/artikel/156268-

95



7ref=newsletter&refid=23806&SNSubscribed=true&utm_source=nyhedsbrev&utm medium=e-
mail&utm_campaign=energi.

Kruse, Jane (2017). NFC, Nordic Folkecenter. Interview 01, 23/02/2017.

Kuzemko, Caroline, Matthew Lockwood, Catherine Mitchel, and Richard Hoggett (2015). Governing for
Sustainable Energy System Change: Politics, Contexts and Contingency. Energy Research and Social
Science 12 (2016): 96-105

L.
Ladenburg, Jacob (2007). Attitudes towards on-Land and Offshore Wind Power Development in Denmark;
Choice of Development Strategy. University of Copenhagen, Denmark, Science Direct, 33.

Losch, Ruth, and Lothar Van Driessche (2016). European Commission Presents Energy Winter Package
2016. Linklaters LLP, no. 2.

Lund H. (2014), Renewable Energy Systems: A Smart Energy Systems Approach to the Choice and
Modeling of 100% Renewable Solutions. 2 edition. Academic Press

Lyall, Tyson W. (2017). Vindmelleforening: Fake news og valgkamp spcender ben for moller. Altinget:
energi og klima. March 27, 2017. Accessed April 28, 2017.
http://www.altinget.dk/energi/artikel/vindmoelleforening-fake-news-og-valgkamp-spaender-ben-for-
moeller.

M.
Madsen, Henning Bo (2017). NFC, Nordic Folkecenter. Interview 01, 02 23/02/2017.

Maegaard, Preben, Anna Krenz, and Wolfgang Palz, eds (2014). Wind Power for the World: International
Reviews and Developments. Pan Stanford Series on Renewable Energy 3. Singapore: Pan Stanford Publ.

Meadows, Donella H. Thinking in systems. White River Junction, VT: Chelsea Green Publishing, 2015.

Moller, Bernd (2005). Changing Wind-Power Landscapes: Regional Assessment of Visual Impact on Land
Use and Population in Northern Jutland, Denmark. Department of Development and Planning, Aalborg
University, Denmark.

Moller, Bernd (2006). Changing Wind-Power Landscapes: Regional Assessment of Visual Impact on Land
Use and Population in Northern Jutland, Denmark. Applied Energy 83, no. 5.

Moller, Bernd (2010). Spatial Analyses of Emerging and Fading Wind Energy Landscapes in Denmark.
Land Use Policy 27, no. 2.

Mortensen Henrik B., Karnge Peter (2017). Framing the Deal for Hinkley Point C in the UK: Performing
political valuation of economic reality for new nuclear power. Department of Planning, Aalborg University.

Muniesa, Fabian, Yuval Millo, and Michel Callon (2007). An Introduction to Market Devices. The
Sociological Review 55, no. s2.

N.
Nielsen, Karl Vogt (2017). Enhedslisten. Interview, 07/03/2017.

96



Nord Pool Spot (2016). History. Accessed March 17, 2017. http://www.nordpoolspot.com/About-
us/History/.

Nord Pool Spot (2017 A). The power market. Accessed March 18, 2017.
http://www.nordpoolspot.com/How-does-it-work/.

Nord Pool Spot (2017 B). Historical Market Data. Accessed March 15, 2017.
http://www.nordpoolspot.com/historical-market-data/.

0.
O’Brian, Heather, and Lyn Harrison (2017). In Search of a Cure for Cannibalisation. Foresightdk.com,
2017, 3rd edition.

OOA Fonden (2016). Smiling Sun. Accessed February 25, 2017. http://www.smilingsun.org/page 2.html

P.
Pedersen, Maria Berg Badsture (2017 A). Vindmallepark til en milliard droppet. Energy Supply DK. March
Ist, 2017. Accessed March 13th, 2017. http://www.energy-

supply.dk/article/view/342105/vindmollepark til en milliard droppet?ref=newsletter&utm medium=em
ail&utm_source=newsletter&utm campaign=daily.

Pedersen, Maria Berg Badstue (2017 B). Ny ordning for landvind skal pd plads inden sommer. Energy
Supply DK. February 22, 2017. Accessed February 28, 2017. http://www.energy-
supply.dk/article/view/314903/ny_ordning_for landvind_skal pa plads_inden sommer?ref=newsletter&
utm medium=email&utm source=newsletter&utm campaign=daily.

R.
Rhabek, Arne (2017). Vattenfall. Interview, 10/03/2017.

Rogers, J.C, E.A Simmons, I Convery, and A Weatherall (2008). Public Perceptions of Opportunities for
Community Based Renewable Energy. Faculty of Science and Natural Resources, University of Cumbria,
UK.

S.
Safarkhanlou, S, and Energinet.dk (2009). Wind Power to Combat Climate Change: How to Integrate Wind
Energy into the Power System. Fredericia: Energinet.dk.

Sismondo, Sergio (2010). "The Kuhnian Revolution." In An Introduction to Science and Technology
Studies. 2nd ed. Malden, MA: Blackwell Pub.

Serensen Hans Christian, Hansen K. Lars, Mglgaard Larsen Jens, October 2002. Middelgrunden 40 MW
offshore wind farm Denmark - Lessons learned , Realities of Offshore Wind Technologies.

Serensen Hans Christian (2017). Middelgrunden Community. DWTOA, Danish Wind Turbines Owners
Association. Interview, 22/03/2017

Sperling Karl, Hvelplund Frede, Mathiesen Brian V. (2010). Evaluation of wind power planning in

Denmark - Towards an integrated perspective. Department of Development and Planning, Aalborg
University. Science Direct 35.

97



Sunak, Yasin, and Reinhard Madlener (2016). The Impact of Wind Farm Visibility on Property Values: A
Spatial Difference-in-Differences Analysis. ScienceDirect, Aachen University, Germany, 55

T.
Toke D. (2005). Explaining wind-power planning outcomes. some findings from a study in England and
Wales. Energy Policy 2005;33:1527-39.

U.
Unruh, Gregory C (2000). Understanding Carbon Lock-In. Energy Policy 28 (12): 817-30.

Unruh, Gregroy C (2002). Escaping Carbon Lock-In. Energy Policy 30 (4): 317-25.

V.

Van Renterghem, Timothy, Annelies Bocktael, Valentine De Weirt, and Dick Botteldooren (2013).
Annoyance, Detection and Recognition of Wind Turbine Noise. Ghent University, Department of
Information Technology, Belgium. Science of the total environment.

Vindinfo (2013). Ny undersogelse af vindmeller og sundhed. Accessed March 28, 2017.
http://vindinfo.dk/sundhedsundersoegelse.aspx.

W.

Warren, Charles R., and Malcom McFayden (2008). Does Community Ownership Affect Public Attitudes
to Wind Energy? A Case Study from South-West Scotland. ScienceDirect, University of St Andrews,
Scotland UK.

Windustry (2017). How much do wind turbines cost? Accessed April 12, 2017.
http://www.windustry.org/how _much do wind turbines cost.

Wittrup, Sanne (2017). ANALYSE: Landvindmeoller i postfaktuel modvind. Ingenigren. March 07, 2017.
Accessed May 25, 2017. https://ing.dk/artikel/analyse-landvindmoeller-postfaktuel-modvind-194918.

Wolsink, Maarten (1999). Wind Power and the NIMY-Myth: Institutional Capacity and the Limited
Significance of Public Support. University of Amsterdam, The Netherlands, 1999.

Wolsink, Maarten (2007). Wind Power Implementation: The Nature of Public Attitudes: Equity and
Fairness instead of ‘backyard Motives’. Renewable and Sustainable Energy Reviews 11, no. 6 (August
2007): 1188-1207. doi:10.1016/j.rser.2005.10.005.

Wiistenhagen, Rolf, Maarten Wolsink, and Mary Jean Biirer (2007). Social Acceptance of Renewable
Energy Innovation: An Introduction to the Concept. University of St. Gallen, Switzerland.

98



