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Deliverable abstract
This report presents findings of literature review on social and environmental issues and
acceptance of wind turbines in Europe as part of the UPWARDS project. Opposition to
wind energy developments is often framed as the main challenge and a major issue for
governance. This study shows that acceptance or the lack thereof are just two possible
manifestations of attitudes towards wind energy. In line with the recent works that propose
a critical perspective on acceptance, this study has outlined a more holistic approach
focusing on engagement with wind turbines. This approach requires interdisciplinary
research on wind energy systems. Furthermore, understanding how society engages with
wind energy in the context of different landscapes can help to reveal the potential and
constraints for participation that goes beyond organized public engagement.
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1. Introduction
This report presents findings of literature review on social and environmental issues and
acceptance of wind turbines in Europe as part of the H2020 UPWARDS project. UPWARDS
is an interdisciplinary research and innovation project on wind turbine technology, aiming to
contribute to promotion of socially, environmentally and technically robust wind energy in
Europe.
This report presents the results of the first step in research and innovation on wind turbines
of WP7 within the UPWARDs project. By reviewing literature on the social and
environmental aspects and acceptance of wind energy in the European context, this report
lays the foundation for the next research steps in the project. First, the findings from this
literature review will be used to develop an innovative and interdisciplinary approach to wind
energy modelling. The purpose of such an approach is aligning technological innovation with
societal needs, values and practices which is needed to develop socially robust wind
turbines. Secondly, this literature review provides a conceptual basis for designing research
methodology for the next step of this research project: an empirical study on social and
environmental aspects of wind energy in Europe. Finally, some notes are included on how
the results from this deliverable may contribute to the modelling efforts within the UPWARDS
project.
This literature study contributes to the PhD research of Helena Solman, under supervision
of dr. Mattijs Smits at Wageningen University and Research in the Netherlands.

Scope of the report: societal challenges of wind energy sector in Europe
The scope of societal concerns with respect to wind energy is very broad and the goal of
this report is to summarize and to evaluate what the state of art knowledge about these
concerns as reported by academic literature focusing on the European context. Positioned
in the context of energy transitions that European countries are undergoing, this study looks
particular into the social and environmental challenges of wind energy systems. These
challenges can be considered problems of governance, largely due to the public nature of
wind energy landscapes. In order to shed a light on these challenges in the context of
Europe, this study examined literature on the acceptance and opposition to wind energy and
developed a novel approach to studying social, environmental and technical issues around
wind energy. Within this literature study, particular attention was paid to the diversity of
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concerns that society expressed with respect to wind energy developments. Based on the
findings, this study makes a careful distinction between concerns that relate to wind turbines
design and technology, and issues that relate to chosen locations, landscape impacts and
land use change. On top of that this review identified another category of concerns that
pertain to the process of wind energy developments, and so they do not link to scepticism
for wind energy. Summarising concerns with respect to wind energy in the European
context, this study identified concerns that communities might experience even long before
and after wind turbines/parks are implemented. Next to the extensive temporal perspective,
this literature study looked into a variety of locations for wind energy projects, including both
offshore and onshore wind energy.
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2. Social and environmental science research on wind energy
Globally, there is an ongoing transition of conventional energy systems toward alternative
energy sources. Renewable energy is the key solution at the moment and the major options
include hydropower, solar energy, biomass, wind energy and geothermal energy. Wind
energy is the fastest growing source of renewable energy in the world, with a significant
expansion planned for the future (Saidur, Islam, Rahim, & Solangi, 2010). European
countries set ambitious goals in respect to renewable energy, with a most recent target of
35% for 2030. For wind energy in Europe, these goals translate into rapid and substantial
growth of wind development (European Wind Energy Association, 2012). Most of the big
wind energy parks are, and increasingly will be concentrated on the sea or along the
coastline (offshore), but a vast amount of developments will also need to take place inland
(onshore). In spite of this potential and envisioned levels of developments, wind energy
developments often face various forms of societal resistance (van der Horst, 2007). As a
result of opposition, wind energy developments are often delayed, stopped or even removed
after being already implemented (Rand & Hoen, 2017). This contradiction between planned
levels of development and lack of public acceptance is problematic as failed projects un
unimplemented plans may contribute to a delay in climate change mitigation plans and
economic losses (Pasqualetti, 2011). In the future, the problem of carrying out wind energy
developments can only be expected to amplify, as wind energy will increasingly be located
in proximity of populated areas, with bigger wind parks and taller turbines (MacLeay & den
Hollander, 2018). It is however not only proximity that explains attitudes toward wind energy,
as the social aspect of wind energy systems are complex and difficult to use for explaining
acceptance or opposition.

Objective of this literature review
Considering the societal challenges of wind energy system in Europe that manifests in
opposition to wind energy developments, the objective of this literature review is to
investigate the state-of-the-art knowledge about acceptance of wind energy in Europe and
identify what aspects of wind energy cause societal concern. To enable such a holistic
reporting of wind energy literature, this review performs a critical interdisciplinary
investigation of the debate of acceptance. Doing so this study will reflect on the extent to
which the concepts of acceptance and opposition justly explain why society resists wind
energy developments.
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Research questions
This literature review answers the following research question: What societal concerns
with respect to wind energy are currently evident in Europe?
In order to answer the main research question, four sub-research questions are asked.
These questions build on each other to cumulatively build knowledge needed to answer the
main research question.
1. What is the state of art of the debate on acceptance?
2. What are the societal concerns with respect to wind turbine technology and
landscape in wind energy developments in Europe?
3. Are there societal concerns with respect to wind energy developments that do not
relate to wind energy directly but affect the outcomes of wind energy developments
in Europe?
4. What types of engagement with technology and landscape can be identified at
different stages of wind energy governance?
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3. Methodology and Research Methods
This literature review takes a broad scope for the investigation of acceptance and concerns
pertaining to wind energy in European context. First, this study investigates literature on
acceptance of wind energy, and when relevant of renewable energy. Secondly, this review
investigated empirical studies on wind energy to create an inventory of concerns reported in
Europe. The analysis of the literature on acceptance was focused on identifying definitions
of acceptance. The analysis of the empirical literature was focused on identifying concerns
that people might have with respect to wind energy. In addition to the literature on wind
energy, this study draws on theoretical literature on engagement in order to better
understand the relationship of society with technology and the way in which society can be
involved in co-production of sustainability technologies.
This review is an interdisciplinary and critical investigation of the debate of acceptance of
wind energy, that bridges different academic disciplines such as: spatial planning, landscape
architecture, geography, sociology, psychology, political sciences and sociological studies
of technology to contribute to the understanding of wide range of concerns with respect to
wind energy.
Considering the interdisciplinary focus, the assumption that underlies this review is that that
bits and pieces of knowledge regarding acceptance of renewable energy already exist, but
they are strongly departmentalized in the bodies of literature that belong to the different
academic disciplines.

Credibility
In order to increase the credibility of the findings of this literature review, we followed a
transparent way of reviewing the literature in terms of using clear inclusion and exclusion
criteria, outlined below. The transparency of procedures also applies to the process of
conducting analysis and reporting. By taking these steps in an organized and predefined
way, the researcher bias can be limited. Consequently, this review follows the instructions
of (Popay et al., 2006) with respect to reporting the choices that need to be made with the
reader, explaining the trajectory of the study and identifying potential limitations.
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Sampling
Scientific publications were found using the following search engines: Scopus, Google
Scholar, WUR library and Web of Science. Additional publications were identified for review
through backward and forward reference checking. The most important keywords
(combinations of keywords) included: acceptance + wind energy, opposition + wind energy,
environmental impacts + wind energy, concerns + wind energy, wind energy developments,
community energy, energy landscapes, energy transition, governance + sustainability
transitions, renewable energy, participation + wind energy.
These search terms had to appear in the title (TITLE), abstract (ABS) or key words (KEY),
with possible synonyms for key words. For example, ‘engagement’ included synonyms such
as ‘participation’, ‘involvement’.
Data gathered from the review of academic publications is organised in a table (Excel sheet,
see attachment 1) that summaries and categorises information into following topic of
interest:
1. Author(s)
2. Year
3. Title
4. Type of document
5. Journal/ publisher
6. Territorial focus
7. Renewable/Onshore/ offshore/
8. Theoretical perspective
9. Research objective
10. Definition and contra- definitions of acceptance
11. Societal concerns
12. Stage in the timeline and corresponding form of engagement
13. Example of a form of engagement
14. Recommendations
15. Extra information
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4. Findings
Reviewed academic publications on wind energy in Europe: summary of data
This literature review analysed in depth 51 academic works on acceptance and societal
concerns with respect to wind energy in Europe, published between 1993 and 2018. The
distribution of publications per year is visualized in Figure 1.

Figure 1. Sampled publications about wind energy: distribution of publication year
Given the interdisciplinary focus of this study, the selected publications were published in
variety of academic journals. Figure 2 lists and visualizes the distribution.
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Figure 2. Sampled publications: Amount of sampled publications about wind energy per
journal
Because this study focuses on European context, this literature study excluded form sample
publications that pertained to non-European context, which mostly referred to publications
about North American wind energy sector. Within Europe, most of the sampled papers
covered the wind energy sector in Western Europe, including the UK, the Netherlands,
Denmark, Germany, Belgium and France (Figure 3). This lack of publications from East and
Southern Europe may be an indication that the wind energy sector in those countries is still
in maturing phase and much research still needs to be done considering the social and
environmental factors of wind energy in those countries. Furthermore, it provides some
limitations in terms of generalizability of the findings outside of Western Europe.
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Figure 3. Territorial focus of sampled publications

Definition of acceptance
This literature study revealed that acceptance is a highly debated concept and various
definitions of acceptance are used in the literature on renewable energy, including wind
energy.
Traditional approach to acceptance
One of the most commonly used definitions of acceptance is the one presented by
Wüstenhagen, Wolsink, and Bürer (2007) with 1551 times being referenced as of November
2018. According to the authors there are three categories of 'social acceptance of renewable
energy innovation', these are: socio-political acceptance, market and community
acceptance. At the most general level there is the ‘socio-political acceptance’ that refers to
public support for renewable technology and policy in general. ‘Market acceptance’ refers to
the extent to which renewable technologies are successfully adopted by the market. Here,
the diffusion of renewable technologies is interpreted in terms of market mechanisms, such
as competitiveness compared to other energy technologies (Wüstenhagen et al., 2007).
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These two types of acceptance are important for the broader context of wind energy sector,
but they do not determine the acceptance on their own (Wüstenhagen et al., 2007).
Eventually, whether renewable energy project are accepted or not at the local level depends
on ‘community acceptance’ that is shaped through interactions between stakeholders which
lead to subjective evaluations of the level of justice and the fairness of the distributions of
costs and benefits of renewable technology developments (Wüstenhagen et al., 2007). This
definition has been critical in bringing nuance to the concept of acceptance as varied
between the general level at which sustainability technologies gain public support (sociopolitical /market acceptance) and the local level. As in turns out, the general public support
for wind energy should not be mistaken with acceptance for actual wind energy projects at
the local level (Bell, Gray, & Haggett, 2005).
Critiquing the concept of acceptance
While it can be argued that acceptance is helpful in moving away from interpreting general
public support for renewable energy as a sign of acceptance for renewable energy
developments, there are several limitations to this approach. First of all, this literature review
shows an increasing scepticism of academics towards the concept of acceptance. The
reason for this scepticism is that acceptance is a static concept which carries a largely topdown perspective that is not unique for wind energy but relate to the general approach to
governance of technologies that ‘need to be accepted’ (Chilvers, 2012). For example, in the
conceptualisation of Wüstenhagen et al. (2007), acceptance becomes almost a quality of
communities who either accept renewable energy developments or oppose it. This binary
and static view of acceptance does not improve the understanding of how acceptance
emerges and what the real-life spectrum and contingencies of acceptance are. A more
nuanced line of reasoning, helps to discover that the extent to which people accept
renewable energy is not hundred percent positive or negative, but it can include a wide array
of possibilities in between (Chilvers & Longhurst, 2016).
In response to the criticism for the concept of acceptance, improvements to the concept as
well as new once were proposed. One of the propositions is to use concept of acceptability
instead of acceptance or next to it (Cowell, Bristow, & Munday, 2011; Szarka, 2006). One
way to use both concepts is by applying acceptance to represent public perceptions ex post
of wind energy project implementation and acceptability ex ante wind energy developments
take place (Cowell et al., 2011). This study has found that this distinction was helpful for
studies that aim to show difference in perceptions of local communities towards projects
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before and after projects were implemented. Indeed, based on a study on UK-based wind
farm development (Eltham, Harrison, & Allen, 2008) there are reasons to believe that
attitudes can change towards more positive over time as people get used to living in the
proximity of wind turbines and start perceiving wind turbines in more positive light after their
initial fears and concerns do not come true. A study on perceptions of risks related to
renewable energy (Parkhill, Pidgeon, Henwood, Simmons, & Venables, 2010) also shows
that this might be because people tend to accept thinking that happen in their lives even if
somehow unpleasant.
The concept of acceptability is also used to replace the static concept of acceptance to
emphasise the situatedness and conditions under which people approve of wind energy
developments and to show the dynamic process of decision-making (Szarka, 2006).
Whereas it is useful to think conceptually about the temporal dimension of wind energy
developments and the ways in which attitudes change, this review study has found that both
concepts of acceptability and acceptance are criticised by scholars who advocate more
active and grassroots forms of getting involved with renewable energy technologies than
being invited to appropriate technologies (Chilvers, 2008; Ryghaug, Skjølsvold, &
Heidenreich, 2018; Wynne, 2007).

The relevance of the concept of acceptance for understanding the challenges of the wind
energy sector
Acceptance and acceptability of renewable energy, including wind energy, remains
ambiguous and there are various misconceptions about how the public relates to wind
energy (Aitken, 2010). These fallacies include a belief that “the majority of the public
supports wind power, opposition to wind power is therefore deviant, opponents are ignorant
or misinformed, the reason for understanding opposition is to overcome it and that trust is
key” (Aitken, 2010, p.1834). Understanding attitudes of the broader public as well as
involved residents in line with these misconceptions leads to that their concerns in respect
to wind energy are often questioned as illegitimate and against common good (Wolsink,
2000). Mitigating opposition is therefore counterproductive because it only stigmatises those
expressing their concern with labels such as NIMBY (Not in My Backyard), which not only
proved to be inadequate (Bell et al., 2005; Burningham, Barnett, & Walker, 2015) but also
do not offer constructive solutions to the problem of opposition. Instead of trying to mitigate
the opposition, planners and developers of wind energy developments should first
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understand the concerns that each community might have and then address these concerns
already at the early stages of the planning process (Bauwens & Devine-Wright, 2018). This
is why, to understand the challenges of wind energy sector in Europe, manifesting as
resistance or opposition, this review further investigates the concerns that society might
have with respect to wind energy without attempting to associate them with acceptance and
opposition. Instead, this review will identify and categorise these concerns and it will look
into existing knowledge about governance approaches that are helpful in anticipating and
preventing those concerns.

Societal concerns with respect to wind energy
As discussed in the previous section, acceptance is a contested term that often fails to
capture the complexity of public perceptions on wind energy. This review found that
acceptance is a generic and static concept and as such it cannot explain a large variety of
concerns that society has with respect to wind energy and wind energy developments in
general. This review of literature aimed to provide such knowledge by focusing on reviewing
societal concerns with respect to wind energy. Analysing the sampled literature on societal
concerns, three themes emerged in relation to concerns related to wind energy. These
thematic concerns include: landscape, wind turbines technology and design, process of wind
energy developments. These themes emerged inductively- the researcher coded the data
which was then grouped into categories and finally overarching themes. These themes also
appeared in similar way of phrasing in the studied literature, for example landscape and
process was discussed by Nadai & van der Horst (2010) and wind turbine technology and
design by Joviet & Heiskanen (2010).
First, concerns about landscape play a major role in shaping peoples’ attitudes towards
wind energy (Devine-Wright, 2005). Landscape, as a broad category of concerns that
people might have with respect to wind energy can relate to a vast amount of place-based
issues that come up when locations for wind turbines are being proposed. Landscaperelated concerns with respect to wind energy developments are very likely to continue
increase in the future, as at the moment only 2% of landscape is used for energy facilities
but an estimated 20 % of landscape is needed for a complete transition to alternative energy
(Stremke, Van Den Dobbelsteen, & Koh, 2011).
Secondly, studies show that opposition to wind developments may also be linked to
concerns related to the wind turbine design and technology, for example as a fear for
negative effects of wind turbine noise and shadow flicker (Knopper & Ollson, 2011)
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Thirdly, this review has found that the causes for resistance to wind energy developments
may not only relate to wind energy in any way, but to the way in which wind energy project
are planned and implemented. The main reason for concerns related to process tends to
be a lack of participation (Wolsink, 2000) and perceived lack of fairness of the planning
process which may take a form of an unequal distribution of benefits (Cowell et al., 2011) or
a lack of community ownership of the projects (Nadaï & van der Horst, 2010).
This review presents a holistic overview of concerns for each of these three themes. These
concerns may not be representative of all the possible concerns that exist, but they indicate
the scope and nature of concerns that are likely to be held by societal actors. Importantly,
these concerns should not be seen solely as causal variables but as aspects of wind turbine
technology and design that interact with each other as well as with the broad range of
concern linked to landscape and process. This means that on their own, they hardly can
explain perceptions of wind energy, but they are often used to frame opposition and motivate
resistance, which makes them important point for consideration.

Concerns with respect to wind turbine technology
Wind power is a highly-contested source of energy and wind turbine technology and design
has may harness the problem as experienced by European society. The controversies of
wind power technology and design were more sparsely discussed in the studied literature
compared to concerns related to process or landscape. As a result of this partial gap in
literature, little is known about what society thinks of wind turbine design and if the current
designs correspond with needs and practices of society or not. The studied literature
indicates that there is a reason to believe that the standardisation of wind turbine technology
and design leaves little flexibility for societal actors for adaptations. Such adaptations in
management and operation of wind turbines could be beneficial for addressing a broad
range of societal concerns. For example, a common concern with respect to wind turbines
is that they pose danger to birds and bats (Dai, Bergot, Liang, Xiang, & Huang, 2015). This
danger could be mitigated by turning the turbines off in important movements of for example
bird migrations. This adaptive approach can be seen as a compromise between social and
environmental values and needs that needs to be accounted for (Nadaï & Labussière,
2010). However, to enable this kind of evaluations and to identify where flexibility and
adaptations in design are desired, a better understanding is needed over how does society
perceive the functionality and design of wind energy technologies in the context of different
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landscapes. In this way, societal concerns with respect to wind turbines can be assessed
comprehensively. Based on that, propositions about more socially robust design of wind
turbines can be made. This study has found that there is a need for making a distinction
between two aspects of social desirability of wind turbines design: the technology itself and
the type of development that is envisioned (e.g. in terms of scale). Based on the studied
literature, this report presents an overview of the societal concerns with respect to wind
turbine technology that were identified so far by publications selected for this literature
review in Table 1.
Table 1. Overview societal concerns

Concern

Main findings

Key Publications

Noises tends to cause annoyance,
but it is not always rational (can be
related to lack of benefits form the
project but limited to enduring the
externalities in form of noise)

(Wolsink, 2000), (Ek, 2005),
(Pedersen, van den Berg,
Bakker, & Bouma, 2009)

Noise is not proven to cause
negative impacts on health other
than stress, but stress that project
may cause

(Knopper & Ollson, 2011)

Wind turbines can be perceived as
ugly/ industrial objects, availability
of visualization

(Wolsink, 2000), (Breukers &
Wolsink, 2007)

Moral and social values with
respect to technology design

(Künneke, Mehos, Hillerbrand, &
Hemmes, 2015)

noise

Poor
aesthetics of
wind turbines

The height of wind turbines can be
Inappropriate perceived as inappropriate for a
height of wind selected site (large wind turbines
are usually less preferred from the
turbines
aesthetic point of view)

unreliability

Fear of unreliable energy supply
can cause concerns about whether
wind energy is the best options for
energy supply

(Ek, 2005)

(Wolsink, 2000)
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Fear of that wind power is more
expensive than conventional
energy

(Wolsink, 2000)

Unsustainable
wind turbine
technology

Transparency in the origin of
technologies and materials

(Edelstein, 2004)

Inflexibility of
design

Lack of possibility for adaptations
operation of wind turbines

(Hüppop, Dierschke, EXO,
Fredrich, & Hill, 2006)

Concern with respect to wind energy landscape
Landscape is an important aspect of all wind energy developments which means that where
wind turbines are placed matters to society. Europe set ambitious goals in respect to wind
energy, mostly concentrating big wind energy parks on the sea or along the coastline, but a
vast amount of developments will also need to take place inland. This means that wind
energy installations will increasingly be complicated by the landscape-related concern that
societal actors might have when it comes to choosing suitable locations and designing wind
energy parks. Whereas the common assumption is that locating wind parks out of the sight
would solve the problem of landscape related concerns, this review has found that it is
misleading to believe so. The reason is that absence of residents living in the area does not
mean that there are no values attached to these spaces (Wolsink, 2010). By contrast, sea
landscape might be very valuable from the perspective of other uses and functions such as
nature or recreation. The list of concerns with respect to wind energy developments below
(Table 2) is meant to exemplify the variety of concerns that societal actors might have with
respect to wind energy landscapes and to point that some of the values and preferences
might be contradicting. It is however important to be aware of the variety of claims made by
societal actors when legitimizing various views on wind energy and when augmenting their
visions.
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Table 2. Wind energy concerns related to landscape

Concern

Concerns about
landscape design

Concerns about
chosen location

Main findings

Key Publications

The design of wind parks/
the incorporation of wind
turbines into the
landscape is limited

(Mok & Hyysalo, 2018)

The design does not
match the landscape
former use and
perceptions of the territory
does not match the
envisioned new use/sound
integration of landscape
functions is missing
Location does matter for
acceptance as wind
energy are often
envisioned as suitable
only for certain areas.
Whereas there is an
ongoing debate about the
suitability of seascapes for
wind parks, increasingly it
is argued that seascapes
can be as valuable to
people as landscape
(good and bad locations
as defined by social
preferences)
Proximity to residential
areas tends to induce
concerns about the
impacts of wind energy but
proximity does not explain
acceptance adequately

(Ek, 2005), (Jobert, Laborgne, &
Mimler, 2007)

(Nadaï & van der Horst, 2010)

(Wolsink, 2010), (Ek,2005)

(Edelstein, 2004)

(Cohen, Reichl, & Schmidthaler,
2014)
Value conflicts can arise
(Warren, Lumsden, O'Dowd, &
when preservation of
Birnie, 2005), (Devine-Wright, 2005)
natural landscape
(Cohen et al., 2014) (2014), (Woods,
competes with wind parks
2003)

Fear of property loss value
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Wind parks tend to occupy
areas which could
otherwise be used for
Impacts on tourism
(Warren & Birnie, 2009) (Langbroek
recreation and tourism,
& Vanclay, 2012)
and recreation
and in some cases these
two functions need to be
reconciled

Concerns about
birds and bats

Wind turbines tend to
cause collision with birds
and bat which is often a
reason for societal
concerns, especially from
the side of environmental
NGO’s

(Dai et al., 2015) (Nadaï &
Labussière, 2010)

Concerns about
marine species

Construction of wind parks
offshore might bring
concerns about the
potential impact on marine
species, especially that
the environmental impact
of offshore wind turbines
is often uncertain

(Dai et al., 2015)

When construction of wind
Fear of deforestation turbines requires removal
of trees

(Dai et al., 2015)

Fear of soil erosion

In vulnerable areas,
people might be
concerned that
construction of wind
turbines will cause soil
erosion

(Dai et al., 2015)

Process-related concerns in wind energy
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Apart from the concerns related to wind turbine technology and landscape, the extent to
which projects can be viewed as successful and are welcomed by local communities is also
depending on the process of planning and implementation of wind energy. When it comes
to the process of wind energy developments, multi-stakeholder participation on the topic of
wind parks siting and their management is strongly advocated in the literature (Jobert et al.,
2007) (Jolivet & Heiskanen, 2010). Especially in most of the Western countries, participation
in wind projects development is already institutionalized and legal mechanisms are
established to protect the rights of stakeholders for participation. Even though organising
process of participation tends to be complicated by issues of power, costs, benefits
distribution, representativeness and many other nuances (Stirling, 2007). There is an
increasing consensus in literature that lack of participation lead to negative responses from
affected stakeholders (Wolsink, 2010). Transition of wind energy planning towards a more
participatory and community-based process is already in progress in many of European
countries, however, much of the reviewed publications argued that the extent to which
participation is used needs to increase as so does the quality of the process (Janhunen,
Hujala, & Pätäri, 2018), (Jolivet & Heiskanen, 2010); (Lienhoop, 2018). A potential pitfall of
participation is that participatory planning may be misused and staged processes of inviting
stakeholders only with a purpose to use the label of participation and without any further
intention to account for their needs, concerns and opinions (Wolsink, 2010). Concerns with
respect to the process, including participation are summarized in Table 3.
Table 3. Wind energy concerns related to process and participation

Concern

Lack of meaningful
participation

Main findings

Key Publications

Extent to which
stakeholders are
involved in the
process of decision
making
(empowerment and
diversity)

(Jolivet & Heiskanen, 2010)
(Eltham et al., 2008)

The stage at which
stakeholders are
involved matters (the
earlier, the better as
positive attitudes
tends to improve over
time)

(Bell et al., 2005; Loring, 2007)
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Top-down approach is
ineffective
The possibility to close
strategic alliances
between different
users of space/sea is
important
Participation can also
lead to opposition
when conflicts arise
and issues cannot be
solved

The overall quality of
the planning process

(Wolsink, 2010)

(van der Horst, 2007)

(Fournis & Fortin, 2017)

Small range of
arguments presented
indicates limited
collaboration

(McClymont & O'hare, 2008)

Closing or opening up
to opposition can
influence opposition

(Langbroek & Vanclay, 2012)

Open-ended process
(no pressure to
mitigate opposition
and change attitudes)
is beneficial

(Ellis, Barry, & Robinson, 2007)

Avoiding
stigmatisation/NIMBY
is crucial

(Devine-Wright, 2005; McClymont
& O'hare, 2008; Wolsink, 2000,
2006)

Planners performance
(planners recognise
needs and fears of
communities)
influences people’s
attitudes towards
proposed projects

(Lake, 1993; Wolsink, 2006)

Performance of
developers influences
people’s attitudes
towards proposed
projects

(Corvellec, 2007)
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The extent to which
planners facilitate
collaboration
influences people’s
attitudes towards
proposed projects

(Wolsink, 2000)

Institutionalisation of

Lack of Institutional
collaborative planning
capacities/capabilities
approaches is

important for countries
overall performance in
the energy sector
Support for niche
developments
facilitates wind energy
transition

Lack of financial
benefits/ ownerships/
economic incentives

Lack of certification
of wind energy

The extent to which
local
communities/residents
benefit from projects
influences positive
attitudes towards the
projects
Local taxation of wind
farms for community
benefits influences
positive attitudes
towards the projects
Community initiatives
(residents maintain
control over project)
are often successful
Presence of financial
benefits is not enough
on its own, people
can't be simply
bought, and the
perceived fairness of
benefits sharing is
important factor.
When perceived as
unfair, opposition can
emerge
The extent to which
the source of wind
energy is certified with
traceable and

(Jacobsson & Karltorp, 2013)

(Verbong & Geels, 2007)

(Breukers & Wolsink, 2007)

(Jobert et al., 2007)

(Szarka, 2006) (Hinshelwood,
2001)

(Fournis & Fortin, 2017)

(Bergek & Jacobsson, 2010)
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transparent schemes
matters to public

Lack of capacities of
communities

Lack of resources
such as networks,
knowledge, trust and
financial support for
developing own wind
energy projects can
prevent communities
from investing in wind
power

(G. Walker, Devine-Wright, Hunter,
High, & Evans, 2010; Wolsink,
2007)

Moving beyond acceptance: Societal engagement with wind energy
Considering all the different concerns that people might have with respect to wind energy
and the process through which they become involved with wind energy developments, this
review study has found that it is useful to turn to look from governance perspective for what
forms of engagement with wind energy help to address these concerns and how.
Considering the multiplicity of concerns that people might have with respect to wind energy,
including lack of content about the traditional, top-down approach to wind energy
implementation, it becomes increasingly clear that governance of wind energy
developments without societal actors is largely ineffective (O’Brien & Hope, 2010; Wolsink,
2010) and that mitigation of opposition is largely pointless (Burningham et al., 2015; Cohen
et al., 2014). For wind energy systems to successfully make a transition towards socially
robust energy infrastructure, there is a need for innovating governance of wind energy
developments towards anticipatory and adaptive approaches (David H Guston, 2010). Such
approaches allow for internalising societal concerns with respect to wind energy into the
design of wind turbines and well as into the overall governance approach that adapts to
changing needs and practices of society. Different forms of engagement offer an entry point
for investigating how people relate to wind energy, chose with what aspects of wind energy
system do they engage, when they become involved and through which means. Accordingly,
the different concerns with respect to wind energy landscape and technology might require
different forms of engagement. In this line of reasoning, resistance can also be seen as a
problem of governance.
As the review showed the process of planning and implementation of wind energy
development tends to be one of the reasons one projects fail, especially when projects are
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imposed and when issues of landscape and technology are not addressed. Whereas the
review showed that participation is important, the review also revealed that understanding
engagement only in terms of stakeholder participation during the planning phase has
multiple shortcomings. Firstly, the planning phase tends to limit engagement to issues
related to landscape such as choosing a suitable location and tends to omit the issues of
wind turbine design and technology. Secondly, participation is often understood in terms of
involvement of local communities, however communities can be established at different
spatial levels and have different stakeholder constellations (Chilvers & Longhurst, 2016).
For example, communities around wind energy can be virtual and cosmopolitan as in the
case of online shareholding in wind energy projects or consisting of users and interest
groups that are not residents as it often happens for offshore wind projects (Jay, 2010). In
these instances, organised stakeholder participation might not be suitable and feasible,
which is why there is a need to think more flexibly and innovatively about how and where
engagement with wind energy takes place.
Moving towards new a perspective on engagement opens up to a diversity of ways in which
societal actors engage with wind energy (Ryghaug et al., 2018). This review has found that
outside of organised stakeholder participation, there is a wide variety of ways in which
societal actors are involved with wind energy at different stages of developments and even
after the projects are already implemented.
Engagement with technology
Wind energy is one of the most visible and dispersed over the public landscape type of
renewable energy. This inherent characteristic of wind energy causes many concerns that
pertain to wind turbine technology and design. While some adaptations in design are
possible and desirable when it comes to addressing societal concerns, improving design is
not enough to transform wind turbine technology towards more sustainable energy
infrastructure. This literature study has found that engagement of societal actors with
technology not only can alleviate some of the concerns (Ek, 2005) but it also can be people
more enthusiastic about wind energy in first place and eager to contribute to improvements
of wind energy infrastructure (Karnøe & Garud, 2012). In contrary, lack of engagement leads
to passive attitude towards envision expansion of wind energy developments. The opposite
is when people develop very positive attitude toward technology, for example of old
windmills in the Netherlands which are not only appreciated but also considered part of
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Dutch culture and heritage that is actively being preserved, beautified, visited by tourists and
photographed (Borgmann, 1987). In this line of reasoning, the meaningfulness and
appreciation of technology for people is related to engagement with renewable technologies.
The example of old wind mills shows how important interaction between people and
technology is for what is essentially the same artefact as modern wind turbines. The point
with engagement is not to romanticise people’s interaction with wind turbines but to think of
all the possible way in which people engage with wind energy.
Society can engage with wind turbines in multiple ways. Looking into engagement with
technology requires to some extent taking a device-cantered view on societal engagement
(Marres, 2016; Schot, 2001) in which wind turbines are at the focal point of attention. In such
perspective, socio-technical innovation is a prerequisite for socially robust technologies
(Leach et al., 2005). Studies show that it is most desirable to engage users of technology
already at the early stages of design and prototyping (Schot, 2001). Engagement with
technology should also involve a multi-actor process of developing technology that can be
characterized by anticipation, reflexivity and social learning (Schot, 2001). In this way,
engagement with technology can be understood also as a form of active citizenship and
rightful participation in technology in the context of democratisation of science and
technology (Leach et al, 2005).
Apart from the organised type of engagement with technology, this review points out that
people engage with wind energy also in their everyday life. This literature study has found
that everyday engagement can be considered conscious, and often political choices that
people make in their everyday life to act upon issues of energy (Throndsen & Ryghaug,
2015). For example, Marres (2011) shows by the example of carbon accounting
technologies that people can apply at home that these technologies are in fact mediating
participation in increasing the sustainability of energy system from the realm of home.
According to Marres (2011) environment management is then a sign of political beliefs that
translate into everyday routines that involve sustainability technologies (Marres, 2016).
Nowadays, such routines are not only possible by interaction with physical artefacts of wind
turbines but also by virtual engagement. With the developments of digital platforms,
websites and apps that offer mediation with wind energy system, society can easily become
consumer or producer of renewable energy (Kloppenburg & Boeleko, 2019).
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The system of wind energy provision is rapidly changing which has significant implications
for the ways in which engagement with wind energy is possible. These changes also can
result in new roles of and relationships between producers and users (Van Vliet, Naus,
Smale, & Spaargaren, 2016). In renewable energy system in particular, the roles of
consumers are gradually moving from passive to active one of prosumers. In this active role,
prosumers are “proactive consumers with distributed energy resources, actively managing
their consumption, production and storage of energy”, for example by adapting energy
practices to own energy supply. This relatively new way of thinking about ways of
engagement in energy systems links to academic work on energy citizenship studied on
cases where “politics and technology have become part of everyday life through material
objects” (Ryghaug et al., 2018) (p.298). Whereas studies on the everyday type of
engagement with technology (especially though material participation) becomes
increasingly popular in social science on renewable technology (Ryghaug et al., 2018) this
literature review reveals that wind energy has been omitted so far from this kind of analysis,
which leads to that little to nothing is known about material participation with wind energy.
Engagement with landscape
For wind energy infrastructure to become more socially robust, an active engagement of
stakeholders in the process of design and decision-making is advocated (Oosterlaken,
2015). Nevertheless, the difficulties of inclusive decision-making process are in the
demarcations of what issues should be discussed with stakeholders and which can be
decided upon by experts such as policy-makers or engineers. Increasingly, it is argued that
stakeholder participation should be extended to all the aspects of planning projects
(Breukers & Wolsink, 2007; Wolsink, 2010). Innovative approaches that foster deep level of
participation include for example participatory design: “practices [that] rely on open-ended
processes of design and on value-based strategies of engagement which will allow
meaning- and decision-making to emerge in often contentious private and public contexts”
(Smith, Bossen, & Kanstrup, 2017)(p. 66). To organise co-design of landscape various
planning approaches can be used, for example by using a Value Sensitive Design approach
(VSD) which focuses on incorporating stakeholders values, needs and practices into wind
parks design (Oosterlaken, 2015).
Table 4 summarises them according to the type of engagement and stage to which it
pertains.
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Table 4. Overview literature related to engagement

Alternative forms
of engagement

Collaborative
planning and
Landscape codesign

Stage

Guiding principles

Key
publications

Communities could be involved in
design of landscape that
(Künneke et al.,
integrates their values, needs and
2015;
practices into an open-ended
Oosterlaken,
implementation
process of design. Possible
2015)
stage
approach: Value Sensitive Design
Participation in agenda setting
and decision-making should be
facilitated

The need for participation
continues after the planning
process for a wind farm ended
with implementation of wind
turbines. Planners and project
developers should be prepared to
continue communication and coEveryday use and
After
operation with
management implementation
residents/stakeholders after the
planning phase.

(Wolsink, 2007,
2010)

(Toke, 2005)

Engagement of users is needed
to adopt management of wind
turbines to changing needs and (Stern, 2014)
practices that concern energy use
and production

Participation in
technology
design

At the stage of
design

Social, economic and moral
values should be guiding
principles for design of wind
turbines

(Künneke et al.,
2015)

Needs of users as guidelines for
design / bricolage

(Karnøe &
Garud, 2012)

Technology assessment as
learning (meaning of
technological artefact)

(Grin & Van de
Graaf, 1996)

‘responsible research and
innovation’ (RRI)

(Owens, Rayner,
& Bina, 2004;
Von Schomberg,
2013)
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‘citizen advisory boards’
‘multicriteria mapping’
‘participatory technology
assessment’
‘constructive technology
assessment’
‘Real-time technology
assessment’

Local community
initiatives

Virtual
engagement

All stages

(Santos &
Chess, 2003)
(Stirling &
Mayer, 2001)
(Burgess &
Chilvers, 2006;
Joss & Bellucci,
2002; Stirling &
Mayer, 2001)
(Schot & Rip,
1997)
(David H.
Guston &
Sarewitz, 2002)

(Hinshelwood,
2001; Toke,
2005;
C. Walker
Communities initiate and design
project, are active in engaging & Baxter, 2017;
G. Walker &
with wind energy in everyday life
Devine-Wright,
2008)

(Bauwens &
community is a network/
Devine-Wright,
Possible at any community of interest, constituted
2018;
stage
by social relationships which are
Kloppenburg &
not necessarily place-based
Boekelo, 2019)

5. Conclusions and recommendations
This study shows that wind energy sector in Europe faces multiple social, environmental
and technological challenges. Opposition to wind energy developments is often named as
the main challenge and a major issue for governance. However, this study has showed that
acceptance or the lack thereof are just two possible manifestations of attitudes towards wind
energy. Based on the literature review on wind energy in Europe, this study showed that the
debate on acceptance is a largely unconstructive way of framing the challenges of wind
energy sector. In line with the recent works that propose a critical perspective on
acceptance, this study has outlined the debate around opposition to wind turbines.
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As this review showed, proximity only cannot explain why society does not welcome wind
energy developments. Whereas issues of location and landscape in general do play an
important role, this study showed that looking through the prism of concerns rather than
opposition offers a fruitful way to understand what bothers people about wind energy
landscape, technology and the process of wind energy developments. Based on these
findings, this study used academic literature on governance of wind energy that discusses
the need of societal engagement in energy system to transition towards more sustainable
energy infrastructure. This literature review used these findings to reflect on the desirable,
appropriate and promising ways in which people are or could be involved with wind energy.
Looking at different stages of wind energy governance: form the stage of wind turbine
design, through wind energy planning and implementation and continuing with use and
management, this study has identified different ways of organizing, facilitating and
recognising engagement with wind energy. These different forms of engagement were
categorised into engagement with technology, engagement with landscape.
Based on the findings, this study identifies several avenues for future research:
1. There is a need for research on wind energy sector in upcoming European markets
that at the moment are marginalized or absent from academic research, especially
including countries of Eastern Europe.
2. Research on wind energy in Europe, but also globally should move away from the
debate on acceptance and focus on addressing the range of concerns that people
might have with respect to wind energy, already at the early stage of wind energy
design and to continue after wind energy projects have been completed. At this stage,
particular attention needs to be paid to increasing flexibility in operation of wind
turbines and innovating in e-mediated monitoring and adaptation of energy
production and consumption.
3. Participatory research and innovation should be stimulated as it is a promising way
for developing socially robust designs and responsible technologies of wind energy
4. Future research should focus on the merging forms of engagement with wind energy
that go beyond state-led planning. In particular attention is needed for:
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•

community-led initiatives which are a promising way of engaging people with
wind energy, however collective engagement remains a largely unexplored
phenomena in social science from the perspective of engagement with wind
turbines in the context of different landscapes

•

participation though online means (e-participation) and virtual engagement with
wind energy (through shareholding, purchase of wind energy etc.) is an
upcoming and promising way of engaging people with wind energy however little
is known about the consequences of this type of engagement for wind energy
sector and about changing needs of consumers with respect to engagement with
wind energy system (and energy system in general)

Based on this research agenda, it becomes clear that there is a need for more
interdisciplinary approaches to research on wind energy systems. Within interdisciplinary
studies, there is a need for critical accounts of engagement that wind energy system
currently enables. Wind energy systems remain largely centralized, even though different
forms of engagement gradually emerge and transform the energy system. Still, often an
assumption remains that people can much easier engage with technologies that they install
in their homes, such as smart meters, solar panels etc., but less in case of large scale and
centralized technologies such as wind turbines. To go beyond this traditional view on wind
energy systems, there is a need to explore new theoretical perspectives that enable
researchers and practitioners to look at engagement with wind technologies as diverse in
terms of actors involved as well as spatial and temporal scales at which society can engage
with wind turbines. This review study concludes that such engagement with wind turbines
should always relate to physical landscape as an integral element of wind energy system.
Understanding how society engages with wind energy in the context of different landscapes,
can help to reveal the potential and constraints for participation that goes beyond organized
public engagement (Irwin, 2015). In this way, engagement in wind energy systems can be
organised and facilitated at different stages of design, implementation and management of
wind energy.
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6. Implications for modelling within UPWARDS
This final section describes how the results of this deliverable will be linked to the wider
UPWARDS project and specifically on the integration of various technical models which is
central to the project, e.g. through the development of a digital twin.
In general, this review makes clear that there are a large number of concerns related to
public acceptance of wind turbines, and their nature varies considerably as well. They touch
upon technical, social, environmental and economic factors, to name but a few.
Furthermore, some of them can be traced to individual people, whereas other factors
concerns groups of people, regions, or even whole countries. Finally, these concerns may
change over time and vary across the different stage of wind turbine design, planning,
implementation and operation.
As such, it is clear that not all these factors can easily be included into a model, not even
the sophisticated integrated model that UPWARDS aims to deliver. This conclusion is
important in itself as is makes clear what the possibilities and limitations of these models are
and indeed, who decides on what is included and excluded in these models. For example,
they may be very good at predicting power output, given certain geographical and
atmospheric conditions, but they may be less good at ‘predicting’ human behaviour, such
as whether a wind turbine park will generate protests or not.
That said, there are some social issues and aspects that can be taken into account, such
as:
-

Levels of annoyance caused by certain noise levels (e.g. Wolsink et al., 1993).

-

Levels of annoyance caused by shadow flicker (e.g. Hübner et al., 2019).

-

National or regional regulations on noise and visual disturbances (e.g.
Nieuwenhuizen & Köhl, 2015).

-

The influence of financial participation and revenue-sharing on acceptance.

There is existing literature and there are datasets on some of these issues which can
provide input for the UPWARDS modelling (digital twin). In addition, WP7 will generate
data on public engagement at various stages of wind turbine development to further
contextualise and analyse the boundary conditions of what the model can and cannot do.
This will further our understanding on social acceptance and engagement of different types
of publics and open up to how publics can be engaged in coproduction (e.g. through digital
twins).
Page 32 of 38

UPWARDS_D7.1_M9_V4

Reference List
Aitken, M. (2010). Why we still don’t understand the social aspects of wind power: A critique of key
assumptions within the literature. Energy Policy, 38(4), 1834-1841.
Bauwens, T., & Devine-Wright, P. (2018). Positive energies? An empirical study of community
energy participation and attitudes to renewable energy. Energy Policy, 118, 612-625.
doi:https://doi.org/10.1016/j.enpol.2018.03.062
Bell, D., Gray, T., & Haggett, C. (2005). The ‘Social Gap’ in Wind Farm Siting Decisions: Explanations
and
Policy
Responses.
Environmental
Politics,
14(4),
460-477.
doi:10.1080/09644010500175833
Bergek, A., & Jacobsson, S. (2010). Are tradable green certificates a cost-efficient policy driving
technical change or a rent-generating machine? Lessons from Sweden 2003–2008. Energy
Policy, 38(3), 1255-1271.
Breukers, S., & Wolsink, M. (2007). Wind power implementation in changing institutional landscapes:
An international comparison. Energy Policy, 35(5), 2737-2750.
Burgess, J., & Chilvers, J. (2006). Upping the ante: A conceptual framework for designing and
evaluating participatory technology assessments. Science and Public Policy, 33(10), 713728.
Burningham, K., Barnett, J., & Walker, G. (2015). An Array of Deficits: Unpacking NIMBY Discourses
in Wind Energy Developers' Conceptualizations of Their Local Opponents. Society & Natural
Resources, 28(3), 246-260. doi:10.1080/08941920.2014.933923
Chilvers, J. (2008). Deliberating Competence:Theoretical and Practitioner Perspectives on Effective
Participatory Appraisal Practice. Science, Technology, & Human Values, 33(3), 421-451.
doi:10.1177/01622439073075941
Chilvers, J. (2012). Reflexive Engagement? Actors, Learning, and Reflexivity in Public Dialogue on
Science
and
Technology.
Science
Communication,
35(3),
283-310.
doi:10.1177/1075547012454598
Chilvers, J., & Longhurst, N. (2016). Participation in Transition(s): Reconceiving Public
Engagements in Energy Transitions as Co-Produced, Emergent and Diverse. Journal of
Environmental Policy & Planning, 18(5), 585-607. doi:10.1080/1523908x.2015.1110483
Cohen, J. J., Reichl, J., & Schmidthaler, M. (2014). Re-focussing research efforts on the public
acceptance of energy infrastructure: A critical review. Energy, 76, 4-9.
doi:https://doi.org/10.1016/j.energy.2013.12.056
Corvellec, H. (2007). Arguing for a license to operate: the case of the Swedish wind power industry.
Corporate Communications: An International Journal, 12(2), 129-144.
Cowell, R., Bristow, G., & Munday, M. (2011). Acceptance, acceptability and environmental justice:
the role of community benefits in wind energy development. Journal of Environmental
Planning and Management, 54(4), 539-557. doi:10.1080/09640568.2010.521047
Dai, K., Bergot, A., Liang, C., Xiang, W.-N., & Huang, Z. (2015). Environmental issues associated
with
wind
energy
–
A
review.
Renewable
Energy,
75,
911-921.
doi:https://doi.org/10.1016/j.renene.2014.10.074
Devine-Wright, P. (2005). Beyond NIMBYism: towards an integrated framework for understanding
public perceptions of wind energy. Wind Energy, 8(2), 125-139. doi:doi:10.1002/we.124
Edelstein, M. R. (2004). Sustainable innovation and the siting dilemma: thoughts on the
stigmatization of projects and proponents, good and bad. Journal of Risk Research, 7(2),
233-250. doi:10.1080/1366987042000158730
Ek, K. (2005). The economics of renewable energy support. Luleå tekniska universitet,
Ellis, G., Barry, J., & Robinson, C. (2007). Many ways to say ‘no’, different ways to say ‘yes’: Applying
Q-Methodology to understand public acceptance of wind farm proposals. Journal of

Page 33 of 38

UPWARDS_D7.1_M9_V4

Environmental
Planning
and
Management,
50(4),
517-551.
doi:10.1080/09640560701402075
Eltham, D. C., Harrison, G. P., & Allen, S. J. (2008). Change in public attitudes towards a Cornish
wind
farm:
Implications
for
planning.
Energy
Policy,
36(1),
23-33.
doi:https://doi.org/10.1016/j.enpol.2007.09.010
European Wind Energy Association. (2012). Wind energy-the facts: a guide to the technology,
economics and future of wind power. (1136548602). Routledge.
Fournis, Y., & Fortin, M.-J. (2017). From social ‘acceptance’ to social ‘acceptability’ of wind energy
projects: towards a territorial perspective. Journal of Environmental Planning and
Management, 60(1), 1-21. doi:10.1080/09640568.2015.1133406
Grin, J., & Van de Graaf, H. (1996). Technology assessment as learning. Science, Technology, &
Human Values, 21(1), 72-99.
Guston, D. H. (2010). The anticipatory governance of emerging technologies. Journal of the Korean
Vacuum Society, 19(6), 432-441.
Guston, D. H., & Sarewitz, D. (2002). Real-time technology assessment. Technology in Society,
24(1), 93-109. doi:https://doi.org/10.1016/S0160-791X(01)00047-1
Hinshelwood, E. (2001). Power to the People: community‐led wind energy – obstacles and
opportunities in a South Wales Valley. Community Development Journal, 36(2), 96-110.
Hübner, G., Pohl, J., Hoen, B., Firestone, J., Rand, J., Elliott, D., & Haac, R. (2019). Monitoring
annoyance and stress effects of wind turbines on nearby residents: A comparison of US and
European samples. Environment international, 132, 105090.
Hüppop, O., Dierschke, J., EXO, K. M., Fredrich, E., & Hill, R. (2006). Bird migration studies and
potential collision risk with offshore wind turbines. Ibis, 148, 90-109.
Irwin, A. (2015). On the local constitution of global futures. Science and democratic engagement in
a decentred world. Nordic Journal of Science and Technology Studies, 3(2), 24-33.
Jacobsson, S., & Karltorp, K. (2013). Mechanisms blocking the dynamics of the European offshore
wind energy innovation system–Challenges for policy intervention. Energy Policy, 63, 11821195.
Janhunen, S., Hujala, M., & Pätäri, S. (2018). The acceptability of wind farms: the impact of public
participation. Journal of Environmental Policy & Planning, 20(2), 214-235.
doi:10.1080/1523908x.2017.1398638
Jay, S. (2010). Planners to the rescue: Spatial planning facilitating the development of offshore wind
energy.
Marine
Pollution
Bulletin,
60(4),
493-499.
doi:https://doi.org/10.1016/j.marpolbul.2009.11.010
Jobert, A., Laborgne, P., & Mimler, S. (2007). Local acceptance of wind energy: Factors of success
identified in French and German case studies. Energy Policy, 35(5), 2751-2760.
Jolivet, E., & Heiskanen, E. (2010). Blowing against the wind—An exploratory application of actor
network theory to the analysis of local controversies and participation processes in wind
energy. Energy Policy, 38(11), 6746-6754. doi:https://doi.org/10.1016/j.enpol.2010.06.044
Joss, S., & Bellucci, S. (2002). Participatory technology assessment. European Perspectives.
London: Center for the Study of Democracy.
Karnøe, P., & Garud, R. (2012). Path Creation: Co-creation of Heterogeneous Resources in the
Emergence of the Danish Wind Turbine Cluster. European Planning Studies, 20(5), 733-752.
doi:10.1080/09654313.2012.667923
Kloppenburg, S., & Boekelo, M. (2019). Digital platforms and the future of energy provisioning:
Promises and perils for the next phase of the energy transition. Energy Research & Social
Science, 49, 68-73. doi:https://doi.org/10.1016/j.erss.2018.10.016
Knopper, L. D., & Ollson, C. A. (2011). Health effects and wind turbines: A review of the literature.
Environmental Health, 10(1), 78. doi:10.1186/1476-069x-10-78

Page 34 of 38

UPWARDS_D7.1_M9_V4

Künneke, R., Mehos, D. C., Hillerbrand, R., & Hemmes, K. (2015). Understanding values embedded
in offshore wind energy systems: Toward a purposeful institutional and technological design.
Environmental Science & Policy, 53, 118-129.
Lake, R. W. (1993). Planners' alchemy transforming NIMBY to YIMBY: Rethinking NIMBY. Journal
of the American Planning Association, 59(1), 87-93.
Langbroek, M., & Vanclay, F. (2012). Learning from the social impacts associated with initiating a
windfarm near the former island of Urk, The Netherlands. Impact Assessment and Project
Appraisal, 30(3), 167-178.
Lienhoop, N. (2018). Acceptance of wind energy and the role of financial and procedural
participation: An investigation with focus groups and choice experiments. Energy Policy, 118,
97-105. doi:10.1016/j.enpol.2018.03.063
Loring, J. M. (2007). Wind energy planning in England, Wales and Denmark: Factors influencing
project success. Energy Policy, 35(4), 2648-2660.
MacLeay, A., & den Hollander, R. (2018). Construction Challenges in Future Offshore Wind
Developments. Paper presented at the Offshore Technology Conference.
Marres, N. (2016). Material participation: technology, the environment and everyday publics:
Springer.
McClymont, K., & O'hare, P. (2008). “We're not NIMBYs!” Contrasting local protest groups with
idealised conceptions of sustainable communities. Local Environment, 13(4), 321-335.
Mok, L., & Hyysalo, S. (2018). Designing for energy transition through Value Sensitive Design.
Design Studies, 54, 162-183.
Nadaï, A., & Labussière, O. (2010). Birds, Wind and the Making of Wind Power Landscapes in Aude,
Southern France. Landscape Research, 35(2), 209-233. doi:10.1080/01426390903557964
Nadaï, A., & van der Horst, D. (2010). Wind power planning, landscapes and publics. Land Use
Policy, 27(2), 181-184. doi:https://doi.org/10.1016/j.landusepol.2009.09.009
Nieuwenhuizen, E., & Köhl, M. (2015). Differences in noise regulations for wind turbines in four
European countries. In Proceedings: Euronoise, 333-338.
O’Brien, G., & Hope, A. (2010). Localism and energy: Negotiating approaches to embedding
resilience
in
energy
systems.
Energy
Policy,
38(12),
7550-7558.
doi:https://doi.org/10.1016/j.enpol.2010.03.033
Oosterlaken, I. (2015). Applying Value Sensitive Design (VSD) to Wind Turbines and Wind Parks:
An Exploration. Science and Engineering Ethics, 21(2), 359-379. doi:10.1007/s11948-0149536-x
Owens, S., Rayner, T., & Bina, O. (2004). New agendas for appraisal: reflections on theory, practice,
and research. Environment and planning A, 36(11), 1943-1959.
Parkhill, K. A., Pidgeon, N. F., Henwood, K. L., Simmons, P., & Venables, D. (2010). From the
familiar to the extraordinary: local residents’ perceptions of risk when living with nuclear
power in the UK. Transactions of the Institute of British Geographers, 35(1), 39-58.
Pasqualetti, M. J. (2011). Opposing Wind Energy Landscapes: A Search for Common Cause. Annals
of
the
Association
of
American
Geographers,
101(4),
907-917.
doi:10.1080/00045608.2011.568879
Pedersen, E., van den Berg, F., Bakker, R., & Bouma, J. (2009). Response to noise from modern
wind farms in The Netherlands. The Journal of the Acoustical Society of America, 126(2),
634-643.
Popay, J., Roberts, H., Sowden, A., Petticrew, M., Arai, L., Rodgers, M., . . . Duffy, S. (2006).
Guidance on the conduct of narrative synthesis in systematic reviews. A product from the
ESRC methods programme Version, 1, b92.
Rand, J., & Hoen, B. (2017). Thirty years of North American wind energy acceptance research: What
have we learned? Energy Research & Social Science, 29, 135-148.
doi:https://doi.org/10.1016/j.erss.2017.05.019

Page 35 of 38

UPWARDS_D7.1_M9_V4

Ryghaug, M., Skjølsvold, T. M., & Heidenreich, S. (2018). Creating energy citizenship through
material
participation.
Social
Studies
of
Science,
48(2),
283-303.
doi:10.1177/0306312718770286
Saidur, R., Islam, M., Rahim, N., & Solangi, K. (2010). A review on global wind energy policy.
Renewable and Sustainable Energy Reviews, 14(7), 1744-1762.
Santos, S. L., & Chess, C. (2003). Evaluating citizen advisory boards: The importance of theory and
participant‐based criteria and practical implications. Risk Analysis: An International Journal,
23(2), 269-279.
Schot, J. (2001). Towards new forms of participatory technology development. Technology Analysis
& Strategic Management, 13(1), 39-52.
Schot, J., & Rip, A. (1997). The past and future of constructive technology assessment.
Technological forecasting and social change, 54(2-3), 251-268.
Smith, R. C., Bossen, C., & Kanstrup, A. M. (2017). Participatory design in an era of participation.
CoDesign, 13(2), 65-69. doi:10.1080/15710882.2017.1310466
Stern, P. C. (2014). Individual and household interactions with energy systems: toward integrated
understanding. Energy Research & Social Science, 1, 41-48.
Stirling, A. (2007). “Opening Up” and “Closing Down”: Power, Participation, and Pluralism in the
Social Appraisal of Technology. Science, Technology, & Human Values, 33(2), 262-294.
doi:10.1177/0162243907311265
Stirling, A., & Mayer, S. (2001). A Novel Approach to the Appraisal of Technological Risk: A
Multicriteria Mapping Study of a Genetically Modified Crop. Environment and Planning C:
Government and Policy, 19(4), 529-555. doi:10.1068/c8s
Stremke, S., Van Den Dobbelsteen, A., & Koh, J. (2011). Exergy landscapes: exploration of secondlaw thinking towards sustainable landscape design. International Journal of Exergy, 8(2),
148-174.
Szarka, J. (2006). Wind power, policy learning and paradigm change. Energy Policy, 34(17), 30413048. doi:https://doi.org/10.1016/j.enpol.2005.05.011
Throndsen, W., & Ryghaug, M. (2015). Material participation and the smart grid: Exploring different
modes of articulation. Energy Research & Social Science, 9, 157-165.
doi:https://doi.org/10.1016/j.erss.2015.08.012
Toke, D. (2005). Community Wind Power in Europe and in the UK. Wind Engineering, 29(3), 301308. doi:10.1260/030952405774354886
van der Horst, D. (2007). NIMBY or not? Exploring the relevance of location and the politics of voiced
opinions in renewable energy siting controversies. Energy Policy, 35(5), 2705-2714.
doi:https://doi.org/10.1016/j.enpol.2006.12.012
Van Vliet, B. J. M., Naus, J., Smale, R., & Spaargaren, G. (2016). Emerging e-Practices, Information
Flows and the Home: A Sociological Research Agenda on Smart Energy Systems. In A.
Beaulieu, J. de Wilde, & J. M. A. Scherpen (Eds.), Smart Grids from a Global Perspective:
Bridging Old and New Energy Systems (pp. 217-233). Cham: Springer International
Publishing.
Verbong, G., & Geels, F. (2007). The ongoing energy transition: lessons from a socio-technical,
multi-level analysis of the Dutch electricity system (1960–2004). Energy Policy, 35(2), 10251037.
Von Schomberg, R. (2013). A vision of responsible research and innovation. Responsible innovation:
Managing the responsible emergence of science and innovation in society, 51-74.
Walker, C., & Baxter, J. (2017). Procedural justice in Canadian wind energy development: A
comparison of community-based and technocratic siting processes. Energy Research &
Social Science, 29, 160-169. doi:https://doi.org/10.1016/j.erss.2017.05.016
Walker, G., & Devine-Wright, P. (2008). Community renewable energy: What should it mean?
Energy Policy, 36(2), 497-500. doi:https://doi.org/10.1016/j.enpol.2007.10.019

Page 36 of 38

UPWARDS_D7.1_M9_V4

Walker, G., Devine-Wright, P., Hunter, S., High, H., & Evans, B. (2010). Trust and community:
Exploring the meanings, contexts and dynamics of community renewable energy. Energy
Policy, 38(6), 2655-2663. doi:https://doi.org/10.1016/j.enpol.2009.05.055
Warren, C. R., & Birnie, R. V. (2009). Re-powering Scotland: Wind Farms and the ‘Energy or
Environment?’
Debate.
Scottish
Geographical
Journal,
125(2),
97-126.
doi:10.1080/14702540802712502
Warren, C. R., Lumsden, C., O'Dowd, S., & Birnie, R. V. (2005). ‘Green On Green’: Public
perceptions of wind power in Scotland and Ireland. Journal of Environmental Planning and
Management, 48(6), 853-875. doi:10.1080/09640560500294376
Wolsink, M. (2000). Wind power and the NIMBY-myth: institutional capacity and the limited
significance
of
public
support.
Renewable
Energy,
21(1),
49-64.
doi:https://doi.org/10.1016/S0960-1481(99)00130-5
Wolsink, M. (2006). Invalid theory impedes our understanding: a critique on the persistence of the
language of NIMBY. Transactions of the Institute of British Geographers, 31(1), 85-91.
Wolsink, M. (2007). Planning of renewables schemes: Deliberative and fair decision-making on
landscape issues instead of reproachful accusations of non-cooperation. Energy Policy,
35(5), 2692-2704. doi:https://doi.org/10.1016/j.enpol.2006.12.002
Wolsink, M. (2010). Near-shore wind power—Protected seascapes, environmentalists’ attitudes, and
the technocratic planning perspective. Land Use Policy, 27(2), 195-203.
doi:https://doi.org/10.1016/j.landusepol.2009.04.004
Wolsink, M., Sprengers, M., Keuper, A., Pedersen, T. H., & Westra, C. A. (1993). Annoyance from
wind turbine noise on sixteen sites in three countries. In European community wind energy
conference (pp. 8-12).
Woods, M. (2003). Conflicting environmental visions of the rural: windfarm development in Mid
Wales. Sociologia ruralis, 43(3), 271-288.
Wüstenhagen, R., Wolsink, M., & Bürer, M. J. (2007). Social acceptance of renewable energy
innovation: An introduction to the concept. Energy Policy, 35(5), 2683-2691.
doi:https://doi.org/10.1016/j.enpol.2006.12.001
Wynne, B. (2007). Public Participation in Science and Technology: Performing and Obscuring a
Political–conceptual Category Mistake. East Asian Science, Technology and Society, 1(1),
99-110.

Page 37 of 38

UPWARDS_D7.1_M9_V4

Attachment
Attachment 1: Sheet with all reviewed literature on wind energy and acceptance

Page 38 of 38

