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Executive summary

The overall objective of the WENDY project is to increase social acceptability of wind energy at the
community level, by triggering a change in societal perception towards onshore and offshore wind
energy projects. To this end, Project WENDY aims to study the factors underlying social acceptance
through an in-depth analysis at three dimensions: social sciences, environmental sciences, and
technological engineering. The deliverable 4.6 has been developed under Task 4.1, Work Package
4 (WP4) of the WENDY project and builds on the insights generated in WP2. WP4 aims to conduct
a holistic impact assessment of wind installations and develop an assessment system to analyze
cumulative social, technical, and environmental impacts of wind farms. The present report
represents the social aspect of this impact assessment and conducts an in-depth review of the
social acceptance literature to select relevant best practices, interventions to enhance the

community acceptability of wind farms, that have been converted into a decision support tool.

In part 1, we review various definitions of the concept of social acceptance, highlighting its multi-
dimensionality, followed by a classification system for categorizing the diverse factors that may
support, enhance, or hinder social acceptance of wind farms. These factors drive not just

community acceptance, but also socio-political and market acceptance.

In part 2, for each of the category of factors described earlier, we present a subset of best practices
and interventions based on wind farm case studies and empirical research. These best practices
have been implemented in wind farms across the world with positive results. However, it is
important to note, that “every project is unique and involves specific challenges” (International
Energy Agency, 2013), thus it is advisable to modify these best practices as per the specific wind

farm case.

In part 3, we endeavor to convert the best practices framework into a user-friendly tool and briefly
describe the characteristics of this social acceptance interventions tool. This tool, given a set of
input information, will present a set of behavioral interventions and recommendations, designed
to enhance social acceptance of existing or proposed wind energy projects. The target group for
this tool would be those concerned with or affected by wind farm projects - stakeholders involved

in project development, planning, policy making, local community.
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1. Introduction

Wind energy is one of the important pillars supporting the European Green Deal, that commits to
carbon neutrality by 2050 (European Commission, 2019). Decarbonizing the existing energy
systems would entail ramifications for the public, which would be expected to accept new energy
infrastructure and change its patterns of demand. In such a scenario, public opinion, perceptions,
acceptance, behaviors, attitudes assume greater importance for policy makers, energy industry
and academics. Unlike traditional power plants, wind energy implementation is more distributed,
closer to the users and much more visible. Although there is general agreement, approval, and
acceptance of the green transition at the national level, the actual installation of wind farms meets
strong criticism and resistance at the local level. This mismatch between the national and local
level sentiments, termed not-in-my-backyard (NIMBY), is often and simplistically, attributed to
ignorance, irrational and selfish motivations at the local level. There is a growing recognition that
social acceptance is a strong influence on energy technology, installations, and usage, and thus,
understanding the triggers of social acceptance and the motivations underlying local opposition

towards any renewable energy project, requires a much more nuanced approach.

The focus of this report is primarily on reviewing the existing social acceptance literature, selecting
interventions to enhance social acceptability and acceptance of wind energy projects, and finally
converting this repository of interventions into a guidance tool. We start by explaining the concept
of social acceptance and present six categories of factors that, in combination, might drive
acceptance or opposition to wind energy projects. Finally, we provide a framework based on the
if-this-then-that methodology to catalogue specific strategies and solutions under each factor
category, that address the question of how to enhance social acceptance and/or reduce
opposition. It is important to note that these intervention strategies are not restricted to
experimental interventions and also include informational interventions that inform people and

make them more thoughtful about their decisions.
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1.1. Social acceptance: definition

1.1.1. Dimensions of social acceptance

Social acceptance is a pre-requisite for successful implementation of novel technology, especially
in the renewable energy sector. But social acceptance is not just the study of public opinion, but
‘also a matter of public, political and regulatory acceptance’ (Carlman, 1984). Since this early
definition, social acceptance, in the context of renewable energy (RE), has largely been understood
as encompassing three interdependent dimensions: socio-political acceptance, community
acceptance and market acceptance (Wiistenhagen et al., 2007). While socio-political acceptance
is the general support for RE technologies and policies by the public, key stakeholders, and the
policy makers; market acceptance concerns the market adoption of an RE innovation by supply
side actors and demand side users. Lastly, and more relevant to this report, community acceptance
is seen as the acceptance of siting decisions and energy projects by local stakeholders, specifically
citizens living in the vicinity of proposed or existing RE projects and local authorities (see fig.1).
This categorization has been widely adopted (see EWEA [European Wind Energy Association],

2009) by both practitioners and researchers.
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Socio-political:

e Of technologies & policies
e By the public

e By key stakeholders

e By policy makers

Social
Acceptance

Community: Market:
e Procedural justice e Consumers
e Distributional justice e |nvestors
e Trust e Intra-firm

Figure 1. Social acceptance of renewable energy innovation (Source: Wiistenhagen et al., 2007).

Another conceptualization of the term social acceptance is - ‘a favorable or positive response
(including attitude, intention, behavior and - where appropriate — use) relating to a proposed or in
situ technology or socio-technical system, by members of a given social unit (country or region,
community or town and household, organization) (Upham et al., 2015), which can be interpreted
either passively as an absence of oppositional response or more positively as strong support or

interest. The authors (Upham et al., 2015) give three principles on social acceptance:

1. Social acceptance of a technology can be examined at three levels: macro, meso, and
micro, corresponding to the general policy or country level; the community level; and

the individual, household level. These levels further correlate with different ‘objects’ of
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acceptance: types of energy technology (at macro level); specific energy projects (at
meso level); and on-site energy applications (at micro level)

2. Social acceptance at these three levels will relate to differentiated groups, depending
on the ‘subject’ of acceptance: political acceptance; stakeholder acceptance; and public
acceptance.

3. Public or individual acceptance will include attitude, behavioral intentions, beliefs,

feelings, and willingness to use, accept energy projects as well as actual behavior.

Thus, there are different levels, each with different processes and stakeholders involved, at which
social acceptance can be analyzed. While some researchers talk of social or public acceptance
(Wolsink, 2012; Wistenhagen et al., 2007), some others focus on societal acceptance (Heiskanen
et al., 2008) or on social acceptability (Szarka, 2007) and some prefer to use these terms
interchangeably (C. Warren et al., 2012). The framework given by Szarka, however, defines social
acceptability as the dynamic process of collective assessment of a project, informed by various
political, social, technical factors, and social acceptance or unacceptance as the outcome of this

complex process (Szarka, 2007).

Acceptance is a complex construct and is understood as the result of a dynamic social valuation
process, which includes the individual’s perception of the acceptance object (i.e., wind energy
technology), the features of this object and the social context in which the individual and the object
are placed (Lucke, 1995). Basically, acceptance as a valuation means a positive estimation and
approval of an acceptance object. However, valuation can be active if it is supported by related
behaviors or actions, and this is the difference between acceptance and tolerance. Some people
often see acceptance as lack of resistance. According to Dethloff's (2004) model of acceptance
(translated from German), there are two different dimensions of acceptance (see fig. 2) on the two
axes — the valuation or the perception axis (positive — negative) and the action axis (active —
passive). These two dimensions can be independent from each other, such that a positive valuation
might not necessarily mean supporting actions. Further, there can be passive and active
acceptance, as well as passive and active resistance. Passive resistance might get interpreted as
acceptance as people might not express their dissatisfaction. In this model, a broader definition

will include both active and passive acceptance, and a narrow definition includes only active
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acceptance. Active acceptance, that is to say that an individual has a high valuation of the wind

energy system and also acts positively towards the installation of the wind farm.

Valuation
Adoption

APPROVAL SUPPORT

TOLERANCE

INDIFFERENCE Action passive active

CONNIVANCE

IGNORANCE RESISTANCE

Rejection

Figure 2. Model of acceptance divided into valuation and action (Source: Schweizer-Ries, 2008).

Social acceptance has been studied across disciplines like geography, psychology, economics, and
political science. It has been suggested that geographical concepts like place, space, landscape
should be considered to understand people’s response to RE technologies (Fast, 2013). Huijts et
al. (2012) offer a psychological framework suggesting that the intention to act in favor of (or
against) RE technologies is a product of attitude, social norms, perceived behavioral control,
personal norms. The authors distinguish between acceptance, as the eventual behavior, and
acceptability, as an attitude or evaluative judgement towards energy technology. This distinction
often leads to the discussion around the attitude-behavior gap and the NIMBY phenomenon.
Dermont et al. (2017) takes a political science approach and highlight the importance of policy
making stages (i.e., drafting, introduction and implementation) and actors involved, to understand

social acceptance.
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With such variation in terminology and definitions, it is difficult to explain social acceptance using
a single perspective. Social acceptance of renewable energy is not just about accepting a
technology or permitting local installations, but also about accepting and supporting, the

administrative and social elements that come with it (Azarova et al., 2019).

1.1.2. Why is social acceptance necessary?

As wind energy projects increase globally, it is being recognized that a lack of social acceptance
can be a powerful barrier to the achievement of renewable energy targets. While the benefits
accruing from a wind energy project are global, affecting the entire population, the costs (social
and otherwise) are mostly local in scope, affecting the well-being and quality of life of the people
living in proximity, thus creating a situation of environmental and energy injustice. “How we
distribute the benefits and burdens of energy systems is preeminently a concern of any society
that aspires to be fair”, underlines (Sovacool, 2014). It is seen that social issues and perspective
are often excluded from energy planning, resulting in local opposition, project delays or project
abandonment. The lack of acceptance is problematic, as the negative reaction from the community
and the subsequent citizen initiatives can prevent construction of new wind projects. Further, it is
also seen as a lack of integration and sustainability in the technical development process. Social
acceptance is, thus, of utmost importance for the successful implementation and completion of

wind energy projects and for change in the energy culture.

1.1.3. Social license to operate (SLO)

The concept of Social License to Operate, adopted from the stakeholder engagement efforts in
mining industry, is strongly relevant for the case of wind energy projects. SLO is defined as an
ongoing acceptance or approval for development project granted by the local community and
stakeholders (Corvellec, 2007; Thomson & Boutilier, 2011). As the first step, the wind farm

developers start with the assumption that they do not yet possess a SLO, and it would take a

- Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union. Neither the European
Funded by the Union nor the granting authority can be held responsible for them.

European Union

13



Q *
|~
W E N D 1 WENDY _D4.6 Social Acceptance Interventions Framework (updated)

process of dialogue with the local community and understanding of community expectations and
perceptions (Parsons & Moffat, 2014). Next, SLO requires continuous efforts as once it is earned it
must be maintained, otherwise it is easy to lose an SLO through community complaints, social
media campaigns or political regulations. Further, it can be difficult to regain an SLO, once lost. It
requires ongoing, open dialogue between community members and other stakeholders to set the
stage for new project developments. In this regard, an SLO represents transparency, legitimacy,
credibility, and trust. Finally, information from different perspectives is to be provided to affected

communities to assist in decision-making.

Thomson & Boutilier (2011) propose that a project begins with an initial level of an SLO, which is
“acceptance” or in other words, the stakeholders tolerate, agree or consent” to a development. A
higher level of SLO would be “approval”, indicating that the stakeholders have favorable opinions,
agree with, or are pleased with the development and can result in more beneficial outcomes. It is
also suggested that there are “boundaries” between each SLO level that developers need to
respond to, to achieve the higher level. These boundaries, in ascending order, are legitimacy,
credibility and trust. As the company establishes its credibility with the affected stakeholders, the
social license rises to the level of approval. Over time, if sufficient trust is established, the social
license could rise beyond approval, possibly to co-ownership. Like the traditional mining industry,
siting of wind farms is also subject to geographical conditions and availability of the underlying
natural resource (i.e., wind), which often causes disruption and opposition in the local community.
In such a scenario, incorporating an understanding of SLO framework and working towards
achieving a SLO from the stakeholders can go a long way in achieving a higher level of community

acceptance in the wind industry (Hall, 2014; Stephens & Robinson, 2021).

1.2. Factors influencing social acceptance/opposition.

Research has identified several drivers of wind energy acceptance that have been classified using

different frameworks (Duarte et al., 2022; Petrova, 2016; Rand & Hoen, 2017; Ruddat, 2022;
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Segreto et al., 2020). For this report, we review these factors in depth and provide a consolidated

classification framework with the following categories (fig. 3):

e Socio-economic factors

e Landscape related factors
e Environmental factors

e Institutional factors

¢ Individual-level factors

e Technical factors

These factors or drivers have been found to explain acceptance of not just wind energy, but also
other renewable energy technology. Studies suggest that the most common reasons for opposition
to wind energy projects are esthetic degradation, visual and noise impact, and the perceived
reduction in landscape value. Additionally, impacts on health, safety of the local community, social
benefits also contribute to project siting decisions. These categories of factors explain many of the
reasons of opposition, and present opportunities to develop interventions, recommendations, and
best practices to address the underlying concerns and transition from acceptance to support of
wind energy projects by the local community. It should be noted that these factors are likely to
influence one another. Different stakeholders in wind energy projects can use this classification to
anticipate and possibly defuse factors that may lead to wind farm opposition. Although there may
be some overlap between the various factors, elements or criteria of any conceptualization, the
latter facilitates a more straightforward analysis of the topic discussed, enabling us to gain valuable

insights, as we also experienced and understood in D2.1.

In the following sections, we look at each of these categories in detail and understand the different

challenges to social acceptance.
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Environmental
factors

Landscape Individual-level
related factors factors

Socio-
economic
factors

Technical Institutional
factors factors

1 Phatoby Ni Doherty on com
2. Photo by Abby Anaday on unsplash. com
3. Photo by Dan Meyers on unsplash.com

Figure 3. Factors influencing social acceptance of wind energy (figure source: author compilation).

1.2.1. Socio-economic factors

The level of community acceptance of wind energy projects is greatly increased with the financial
involvement and engagement of the community members. There are both positive and negative
socio-economic aspects that influence support (or opposition) to existing and proposed wind
developments. Studies have examined multiple economic factors like community’s economic
development, impact on jobs and existing traditional occupations, tax revenues for the local areas,
tax rates and electricity prices for citizens, infrastructure development in the region, compensation
for landowners, community investment and ownership models, and impacts on tourism, and
regional recreational activities. It has been found that leasing land to private landowners to
operate wind turbines works as a financial incentive for the owners, that might influence their
attitude towards wind projects (Swofford & Slattery, 2010). On the other hand, compensation for

landowners might create perceptions of ‘winners’ and ‘losers’ within the community, even as
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community benefit schemes are seen as a form of bribery (Knauf, 2022; Walker et al., 2014) due
to perceived unfair distribution of benefits. Distribution of risks, costs, and benefits of wind
projects, known as distributional justice, has been a crucial factor influencing social acceptance
(Goedkoop & Devine-Wright, 2016) and an unfair distribution can lead to rural-urban conflicts or
injustices towards indigenous communities. Another important factor is the potential negative
impact on land and property values near wind farm facilities, especially in case of onshore wind
turbines (Sunak & Madlener, 2016) although no significant effect has been found for offshore wind
turbines (Droes & Koster, 2016; Jensen et al., 2018). It can be that fear of loss of property values

spreads quickly within the community and leads to negativity and resistance to wind projects.

1.2.2. Landscape related factors

Visual impacts and landscape change are the most frequent concerns behind opposition and
negative attitudes to wind farms. Visual impact is in terms of reduced scenic quality or shadow
flicker created near turbines. It has been observed that self-reported health effects are strongly
related to visual impact and the resulting annoyance than to noise from wind turbines themselves
(Knopper & Ollson, 2011). Ladenburg and Dubgaard (2007) have reported that residents have a
significant willingness to pay to reduce their view of wind farms. But visual impact can also be
viewed positively, especially when the turbines in motion are considered ‘beautiful’, representing
economic benefits for residents (Fergen & B. Jacquet, 2016). This underlines the individuality in
aesthetic judgements and the potential of visual impacts to exist on either side of the debate.
Visual impact would be more relevant if the affected landscape is relevant to the people living
there who might feel a sense of place identity and attachment, i.e., an emotional bond between
individuals and the surrounding familiar locations. But strong place attachment does not always
lead to opposition, as it may depend on how people interpret the change in their landscape

(Devine-Wright & Howes, 2010).

In addition to the visual impact of wind turbines is their noise impact. People living close to turbines
complain about headaches, sleep disturbance, stress, and other health issues due to infrasound

and other sound emissions, collectively known as the ‘wind turbine syndrome’ (Pierpont, 2009).
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These are attributed to deficiencies in turbine noise regulation, annoyance from visual impacts,
worry about a new technology, biased social media reporting and possibly the ‘nocebo’ effect, in
which the expectations of negative effects can become self-fulfilling (Michaud et al., 2016). Apart
from onshore turbines, noise from offshore constructions while have a lower impact on residents
on land, significantly impact marine ecosystems. It is important to note that the sound limits
applied to wind turbines have been adopted from industrial sound limits and might not be
appropriate, hence there is a need for developing wind turbine sound limits to reduce annoyance

(Davy et al., 2018).

1.2.3. Environmental factors

Both supporters and opponents of wind projects base their arguments on environmental factors.
While supporters focus on global climate change mitigation, lower air pollution, the opponents
highlight the adverse local effects on the environment and wildlife, both on land and water (green
vs. green debate). However, some research suggests that highlighting environmental and climate
benefits as an argument in support of wind power can be met with indifference and in some cases
increase the opposition due to the polarizing nature of such topics (Olson-Hazboun et al., 2016;
Parks & Theobald, 2013). A major concern underlying the acceptance of wind farms is the potential
threat to wildlife, particularly birds and bats through collisions, habitat disturbance and barriers to
movement. However, research suggests that wind farms have a low bird mortality of 0.3 deaths
per gigawatt-hour (GWh) of electricity compared to 5.2 deaths per GWh for fossil fueled power
stations (Sovacool, 2013). Similarly, another study found that significant impact on bird mortality
due to wind turbines is unlikely, provided sensitive areas and bird habitats are avoided (Zimmerling
et al., 2013). Compared to other anthropogenic causes of bird deaths, onshore wind turbines affect
far fewer birds per year, but there is still a higher impact on certain at-risk bird species
(Subramanian, 2012). Similarly, high bat mortality has been observed close to wind farms, not only
for local bat populations but also for migratory bats (Voigt et al., 2012). Primary reasons for this
include sudden pressure drop near the turbine edges due to which the bats suffered from

barotrauma and internal hemorrhaging and impact trauma on collision with the turbine. Research

- Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union. Neither the European
Funded by the Union nor the granting authority can be held responsible for them.

European Union

18



WENDY _D4.6 Social Acceptance Interventions Framework (updated)

has shown that bat mortality increases as the height of the turbine increases (Barclay et al., 2007),
which might become a bigger concern as higher turbines are built in future wind farms. Offshore
wind farms can have impacts on marine species during construction and operation of wind
turbines which could result in changes to their habitat, changes in distribution patterns of species
and risk of behavioral stress, although the evidence on this is mixed (Bergstrom et al., 2013). Apart
from the effects on wildlife, construction of wind energy plants can lead to removal of vegetation,
soil erosion, bio-system disturbance both in onshore and offshore scenarios — effects which can

last even beyond the completion of construction activities.

1.2.4. Institutional factors

Important institutional factors affecting acceptance of a wind project include various policy
instruments, processes related to wind project planning, decision-making, bureaucratic issues,
public access to information, opportunities for and types of public participation in the planning
process. The main problems can relate to a country’s spatial planning, energy policy, and
environmental policy which shape acceptance by the public, as well as by other stakeholders like
government agencies, financial procurement systems, and investors (Wolsink, 2007b). Such
institutions either might fail in spreading information, developing energy markets, creating a
regulatory framework, or planning and operationalizing energy systems or they may be missing

altogether in a country.

The practice of citizen engagement has become a central point in public policy, as it is considered
a component of good governance. However, it is not just ‘token participation’, but the power to
have a real influence on the planning process that is valued by citizens in the process of accepting
a wind project. This brings forth the idea of procedural justice that includes rights of participation,
access to information, trustworthiness of project developers and decision-makers and lack of bias
(Wolsink, 2007a). The notion of justice or fairness, at an individual level, can motivate action or
inaction; can be the benchmark for evaluating other’s behavior; and it can be a precondition for
acceptance (Gross, 2007). Procedural justice is subjective, and the feeling of injustice can result

from dissatisfaction with both the process and outcome of decision-making. Thus, procedural
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justice can be an important factor in creating a broader acceptance of a planned wind farm. It can
increase a project’s perceived transparency and create a sense of ownership, instead of feeling

foreign and being implemented for profit at the expense of local citizens.

1.2.5. Individual-level and psychological factors

Besides studying social acceptance as a function of proximity or time, research has also focused
on individual-level factors influencing acceptance of wind energy. These are either socio-
demographic variables such as, age, gender, income, education, or psychological variables such as
values, beliefs, and motives. Research on socio-demographic factors does not show consistent
findings, possibly due to different operationalizations of acceptance and different levels of
individual awareness. For instance, older citizens are less positive towards wind energy (Ek, 2005;
Sposato & Hampl, 2018) but also more positive towards renewable energy (Sardianou & Genoudi,
2013), there is lower support for wind amongst women (Klick & Smith, 2010) but also that women,
compared to men, are more accepting of wind (Westerlund, 2020). Similarly, results for income
and education do not show consistent patterns, with income correlated positively with acceptance
(Devine-Wright, 2008) as well as negatively (Langer et al., 2018); education correlated positively
with wind energy acceptance (Devine-Wright & Wiersma, 2020) and negatively (Caporale & De
Lucia, 2015). It appears that socio-demographics have little explanatory power on their own and

can be studied in a specific context or in combination with other factors.

Considering psychological factors, it is well established that individuals’ values are indicative of
their environmental attitudes and behavior, including towards energy (Dietz et al., 2005; Schwartz
et al., 2012). Values affect how people perceive the physical features of a wind energy project and
their acceptance levels (Bidwell, 2013) and projects that seem to support core values are more
likely to get a positive public response (Perlaviciute et al., 2018). Since wind energy projects have
global, collective environmental benefits and a high local, individual cost, support and acceptance
is associated with higher altruistic values and lower egoistic levels (Steg et al., 2015). Citizens’
beliefs about climate change (or climate change skepticism) and beliefs about RET’s costs, benefits,

efficacy would certainly define acceptance of local projects (Sposato & Hampl, 2018). Studies have
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also looked at individuals’ prior experience with wind farms (living or working close to existing
wind farms), environmental knowledge, awareness about consequences (Bamberg & Moser, 2007,
Bockarjova & Steg, 2014) emotions as determining pro-environmental behavioral intentions.
Emotions, specifically guilt and pride have been used to demonstrate a causal effect on pro-
environmental actions (Schneider et al., 2017), for instance, prompting feelings of pride for future
positive pro-environmental actions had a more significant effect than feelings of guilt for inaction.
Legacy motivations, or interest to pass along knowledge and skills to future generations, is a key
motivator of pro-environmental action (Zaval et al., 2015) and can be used to encourage
sustainable behaviors. Another variable that has been found to be linked with resistance to wind
farms is conspiracy beliefs. People believing in specific conspiracy theories about wind farms, for
instance, wind turbines lead to cancer, congenital abnormalities, show strong opposition, and this
can be countered by a balanced public communication highlighting the benefits of wind farms

(Winter et al., 2022).

1.2.6. Technical factors

Under this category, we focus on physical features of a wind turbine, project siting, geographical
distance to homes, distance between the turbines in a wind farm, information about project
developers, grid connection challenges. Research shows that higher hub height and a higher
number of turbines are negatively associated with wind farm acceptance both for onshore
(Dimitropoulos & Kontoleon, 2009; Langer et al., 2016) and offshore farms (Kim et al., 2019). This
is important as it is expected that future wind farms will have higher, larger turbines as the
technology improves. The turbine materials can also influence social acceptance, by affecting
visual perception, turbine stability and raising questions about end-of-life recycling of
decommissioned wind turbine components (Beauson et al., 2022). Another turbine design feature
which has been studied in connection with public acceptance is whether it is vertical axis or the
more common, horizontal axis models. While no significant differences were found in visual impact
of the two models (Hui et al., 2018), vertical axis wind systems are preferred due to relatively lower

space requirements, lower noise, and lower impact on birds (Ishugah et al.,, 2014). Another
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concern is that of integrating wind energy into the existing power grid without affecting the power
quality, as wind energy is intermittent by nature. This raises challenges with voltage fluctuation,
electromagnetic interference, need for a stable storage system and estimating per unit cost of

electricity generation (Shafiullah et al., 2013).

Researchers have also examined the idea that people living close to turbines will have the most
negative attitudes towards the wind farm, also known as the proximity hypothesis. There is no
consensus as some studies have noted positive attitude increases with distance from the nearest
turbine (Swofford & Slattery, 2010) while another study finds the opposite tendency — those living
closest to wind farms have the most favorable attitudes (C. R. Warren et al., 2005). In addition to
visual impact, local stakeholders are also concerned with ideal location of the wind turbines,
energy efficiency and profitability of the entire project (Spiess et al., 2015). Similar concerns about
cost effectiveness of wind power have been raised by tourists when vacationing in areas closer to
an offshore wind farm (Westerberg et al., 2015). Further, whether the project developer is local,
well integrated in the community, and is perceived as honest and competent, is crucial to develop

trust in the project and its social acceptance (Jobert et al., 2007; Walter, 2014).

This section summarized the literature on social acceptance issues relating to wind farms. These
factors influence each other and should be seen in the backdrop of the three dimensions of social
acceptance, as defined by Wistenhagen et al., (2007) (fig. 1). Focusing exclusively on any single
category of factor will leave other important sources of public opposition untackled. Recognition

needs to be given to all the drivers of social acceptance in any wind energy project.

1.3. Does social acceptance increase over time?

Existing research on social acceptance has largely neglected to study how local perceptions about
a wind farm may change over the project life cycle, as also in context of repowering (replacing
existing turbines with new turbines of different size or layout) or life extension (extending the
duration of planning permission) of a wind farm. It is important to consider how the factors

influencing social acceptance (as discussed earlier) evolve over time, as it cannot simply be
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assumed that familiarity over time with a wind farm will lead to acceptance and eventual positive
opinions. Besides, in D2.1 we highlighted that is vital to recognize the need for ongoing and long-
term efforts to build and maintain social acceptance at different stages throughout the whole
lifecycle of a wind farm, given that social acceptance does not comprise a static outcome but rather

a reflection of the dynamics between the community and the wind farm.

Attitudes towards wind farms have been shown to follow a U-shaped curve (fig. 4), moving from
high acceptance and positive attitudes when the people are not faced with a wind project, to
relatively low acceptance and opposition when a project is announced and during siting phase,
and back to high acceptance (though not as high as the pre-project phase) when the project is
operational (Wolsink, 2007b). But this is not to say, that the local community will automatically
have higher acceptance once the project is completed or that public perceptions will improve over
time (Devine-Wright, 2005). Wilson and Dyke (2016) examined community acceptance pre- and
post-installation of wind turbines and suggested that it is more layered, nuanced than what the U-
shaped curve might suggest. There could be different ‘acceptance’ curves for different factors of
concern like visual impact, noise, economic benefits, and environmental impacts, depending on
individuals and contexts. Likewise, community acceptance and support for wind farm repowering
or life extension proposals are influenced by long term experiences of living near the wind farm,
including benefits received, involvement in decision-making and relationship with the project

developer (Windemer, 2023).

High

Low

before during after
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Figure 4. Level of acceptance of wind energy in a local area before, during and after construction

of wind power plant (Source: Devine-Wright, 2005).
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2. Interventions and best practices

2.1. Interventions

In our lives all decisions, including sustainability related decisions and pro-environmental
behaviors are under the influence of many conflicting and competing factors. The effectiveness of
behavioral interventions would increase if they were aimed at specific antecedents of the relevant
behavior. Therefore, it is important to understand which factors promote or inhibit desirable
behavior. In addition to the factors mentioned in the previous section, individuals' habits, desire
for comfort, convenience, reluctance to change the status quo would also affect their decision to
adopt, accept and support wind energy projects in their neighborhoods and wind energy in their
lives. Although, social acceptance is understood at the level of the community, efforts to enhance
social acceptance can also focus on changing individuals' attitudes and behavior, as communities

are after all, an aggregate of individual-level changes.

Some psychological theories have suggested that people are motivated by self-interest (theory of
planned behavior, Ajzen, 1985), some others assume that it is altruism that motivates people
(value-belief-norm theory, Stern, 2000), while others suggest that behavior change occurs as a
sequential process in which people move to different stages of 'readiness to change'
(transtheoretical model, Prochaska et al., 2009). On the other hand, theories of social norms
explain individual behavior as being directed by what other people do, or by society's expectations
(focus theory of normative conduct, (Cialdini et al., 1991). Thus, understanding people's
motivations for engaging in or opposing pro-environmental behaviors, such as acceptance of wind
energy projects, can be a starting point for developing impactful behavior change interventions.
Acceptance of environmental policies, projects has been defined as a specific, nonactivist type of
pro-environmental behavior distinguishing it from other more direct environmental behaviors,

e.g., recycling, taking part in environmental demonstrations, taking public transport (Stern, 2000).

Behavioral interventions help improve citizens' decisions in a transparent manner, without

affecting their freedom of choice. Interventions have been implemented in diverse sectors to
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induce different behaviors, for instance, to encourage recycling, reduce meat consumption, reduce
energy consumption, increase financial savings, reduce plastic use, install water or energy saving
appliances or use sustainable sources of energy. The types of interventions typically range from
providing financial incentives, conducting information and feedback campaigns, structural
measures like removing plastic bags or reducing visibility of junk food in stores, social influence
and messaging, policy measures like pricing or regulatory measures, and other technical solutions.
When it comes to social acceptance of wind farms, there is no one specific intervention since there
are a range of underlying mechanisms and motivations affecting citizens attitudes and behaviors
towards wind farms. Hence, it would be appropriate if different kinds of interventions are adopted
for different contexts, cultures, different stages in the wind farm decision process, and different

stakeholders.

As we find through the qualitative review of lighthouse wind farm cases in D2.1, there is no one-
size-fits-all approach to ensure the social acceptance of any wind farm case. Each case is unique in
terms of its specific context, location, historical time, and characteristics. To effectively address
the challenge of social acceptance, it is crucial for the relevant stakeholders, including public
authorities, energy communities, developers, and operators, to adopt a tailored approach that is
specifically designed to meet the local needs and circumstances. It is essential to carefully examine
the specific characteristics of each wind farm before implementing any practice to ensure its

effectiveness and suitability. There is no panacea solution that can be universally applied.

While some interventions can be informational, relying on specific message framing for specific
communities, others can be incentive driven. On the other hand, some other interventions can
build on individuals' psychological traits, motivations, and social norms, while others can be based
on structural strategies. Further, some interventions can be community-based, yet others can be

focused on individual citizens.

More formally a distinction has been made in the literature, between antecedent and
consequence strategies (Geller et al., 1982). Antecedent strategies aim at changing factors before
the behavior (for instance, re-designing a wind farm to reduce visual impact or make a wind farm
more esthetically pleasing, providing detailed information about the wind energy project to the

local community, leading to higher social acceptance before building the wind farm). Consequence
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strategies focus on changing the outcomes following behavior or prevent continuation of a
behavior (for instance, providing compensation, other benefits to local communities to maintain

high social acceptance after wind farm is commissioned).

Another distinction is between informational strategies that aim at changing perceptions and
motivations without changing the context in which choices are made, and structural strategies
that change the context or circumstances under which choices are made (Steg & Vlek, 2009). So,
if social acceptance is found to be strongly related to attitudes, interventions can focus on attitude
change, or if it is contextual factors that reduce social acceptance, efforts should be directed at

removing those barriers.

In the backdrop of the social acceptance (of wind energy) literature, we focus on the second

categorization - informational vs. structural behavior change interventions.

2.1.1. Informational interventions

First, general information provision aims to increase the knowledge and awareness of the target
audience, to change their attitudes, perceptions, and motivations, more so when information is
tailored for that audience. It has also been found that information provision is more effective when
some social norm is made salient (e.g., "did you know 75% of our guests help save the environment
by re-using their towels", message used by a hotel to enhance towel re-use, see Goldstein et al.,
2008) or when information is given in a social context (e.g., community program aimed at
promoting adoption of energy-saving measures was more effective in neighborhoods with
stronger ties, Weenig & Midden, 1991). Second is message framing, i.e., giving the communicated
information a specific focus and aligning the message with people's values and beliefs. For
instance, a study shows that public support for a proposed wind farm was higher when community
benefits were framed as a collective benefit instead of focusing on individual benefits (Walker et
al., 2014). On the other hand, framing the community benefits as 'compensation' for the impact

of windfarms instead of 'benefit payments' has shown mixed effects (Kerr et al., 2017).
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Another approach is referred to as the 'block leader' approach, which in our context of social
acceptance of wind farms translates into 'local champions' who mobilize community, social
networks and raise awareness about wind energy citizenship. In this approach, motivated
volunteers from the local community are selected to act as opinion leaders who encourage pro-
environmental behaviors. For instance, to promote recycling behavior in the neighborhood
(Abrahamse & Steg, 2013). This method is found to be effective as people are more likely to accept

information, requests from individuals they know or perceive to be like themselves (Cialdini, 2001).

Last, is group or comparative feedback, whereby feedback about individual or community in
relation to performance of others is helpful in changing behavior. For instance, group feedback on
own community's performance on energy saving campaign compared to another community's
performance (Staats et al., 2004). This method can be adapted and applied to social acceptance
context by presenting information about successful adoption of wind energy projects by certain
communities (success stories) to other similar communities where a wind energy project is

expected to be developed.

Informational interventions can be effective when individuals do not face strong external
constraints on their behavior, but the effectiveness of such strategies over the long term has been
varied. The provision of information can result in increased awareness but not necessarily in
behavior change that is sustained over long periods of time (Abrahamse et al., 2005). Such
informational interventions can in turn, support structural strategies that encourage behavior

change.

2.1.2. Structural interventions

Structural interventions aim at changing contextual factors such as availability of alternatives, their
costs and benefits, and the decision-making framework. Structural measures are based on the idea
that people are motivated to do something by the promise of outcomes, or to achieve positive
consequences or to avoid negative consequences. The behaviors resulting in positive

consequences are repeated and those resulting in negative consequences are avoided. This idea is
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the basis of influencing behavior by giving rewards or penalties. Such strategies change the
circumstances under which decision is made, in a way that increases individual's opportunities to
act pro-environmentally (Th@gersen, 2005). These may also indirectly affect perceptions and
motivational factors. For instance, closing off the city center for motor traffic and promoting cycles
or walking areas. Structural strategies can be financial measures like monetary incentives, taxes,
or pricing mechanisms, technological solutions like installing electricity or water saving appliances
at home, using an app to monitor energy consumption or legal regulations and policies that
require a certain behavior to be performed or banned. Regulatory measures would mean that the
specific laws are enforced and that violations result in some type of punishment. Interventions
that use rewards and penalties to influence behavior must be designed carefully, as it might
happen that with large rewards, behavior change can be due to the reward and not due to change
in personal attitudes. Such behavior changes might be short-lived, as long as the reward or penalty

is in place.

Looking at the case of wind energy projects, large number of the strategies used to enhance social
acceptance address contextual variables. Foremost, is the procedural aspect of the project under
which developers interact with local communities. Here, the most effective structural measures
are prioritizing a more inclusive, participatory approach to project decision-making, engaging the
community using carefully framed rhetoric, ensuring fairness in distribution of risks, costs, and
benefits in the community, promoting transparency and fairness in the decision process. For socio-
economic aspects, several financial measures have been employed - various community benefit
and development schemes, community ownership models, citizen investment schemes, provision
of discounted electricity to local community or environmental tax (also considered a regulatory
measure) on wind farms for visual and environmental impact. Although the success of these
measures might be contingent on the level of trust between community and project
owners/developers, the perception of fairness and the correct framing of these benefits
(community benefits being pitched as compensation or bribe). Technical solutions, on the other
hand, have predominantly been suggested for reducing environmental impact - reducing visual
impact, noise impact, impact on birds/bats/marine species or tackling technical challenges related

to wind turbines, electricity grids.
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Whether we select informational or structural interventions would depend on the specific
challenges faced by the local communities that inhibit acceptance of a wind energy project.
Generally, a combination of measures for behavior change will be successful, as most often, there
are a range of target groups, motivations, and barriers to social acceptance. This has been
substantiated by our findings in D2.1, where we qualitatively reviewed lighthouse wind farm cases
and reported that social acceptance of a wind farm is typically influenced by a combination of
multiple factors rather than a single, distinct cause. The various recorded approaches examined in
D2.1, highlighted “the importance ...of considering multiple factors and employing a set of

strategies to enhance social acceptance in wind farm projects”.

However, before developing individual-level, psychological measures to change attitude and
behavior, it seems prudent to address community-level challenges of lack of transparency,

information, and citizens' trust in project developers and operators.

Table 1. Summary of intervention types and strategies.

Intervention Type Strategy

e Rewards, penalties

e Financial measures

e Technological solutions

e Legal regulations, policies

Structural

It is also important to note that social acceptance is a complex and varied topic, involving different
stakeholders (local community, project developers, local authorities, investors, interest
associations, wind industry, academics) and contributions from many disciplines (psychology,
sociology, geography, policymaking, spatial planning, economics), resulting in linkages and inter-

dependencies amongst the various challenges, discussed earlier in this report. Currently, there are
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no specific behavioral/psychological interventions targeted directly at enhancing social or
community acceptance of wind farms, as social acceptance might not be a
behavioral/psychological issue at the individual or community level (for e.g., changing individual
behavior to increase recycling, conservation of electricity or to reduce household food waste).
Most of the recommendations from the academic literature revolve around best practices or
strategies aimed at removing structural barriers to social acceptance. Another view is that
acceptability (and support) of environmental policies and technology are a special type of a 'pro-
environmental behavior' (Stern, 2000) and can be seen as a social dilemma (where individual
interests might conflict with collective interests, Hardin, 1968) and so interventions designed to

enhance pro-environmental behavior might also be applied to social acceptance.

2.2. Recommendations framework

Drawing on the ‘if this, then that’ (IFTTT) principle, a concept of conditions or triggers and
subsequent responses, we develop a set of recommended interventions, tailored to different
conditions in the social acceptance of wind energy projects. For consistency, we adopt the same
classification framework as in section 1.2 and present our recommendations for each category of
factors (i.e., socio-economic, landscape, environmental, individual, institutional, and technical).
These will be in the form of a list of recommendations, supported by academic references, that
can be filtered and accessed based on certain input criteria - impact category, type of windfarm
project, a sub-category of factors, and project phase (fig. 5). These recommendations are
generated through an extensive survey of the social acceptance literature and align with the

results from WP2 of the WENDY project.

The online version of this framework would be developed as a tool (see section 3) accessible to
the public, including stakeholders of a wind energy project. This repository of recommendations
would be open to receiving new recommendations, feedback, comments from the stakeholders of
wind energy projects, ensuring an ongoing interaction with the tool users and update of its

contents.
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IF THIS. ..
Impact Category Windfarm Type Sub-factor
Socio-economic « Onshore +  Birds, bats * Planning
Landscape +  Offshore *  Marine species * Construction
Environmental *  Visual impact *  Operation
Institutional *  Noise impact * Decommissioning
Individual *  Community benefits
Technical
THEN...

Recommendations Country of Origin

Figure 5. Recommendations framework for social acceptance of wind energy projects.

2.3. Recommendations and good practices

The following recommendations are based on the survey of social acceptance literature and
identify some innovative strategies being implemented in wind energy projects across the world.
These are not meant as a 'checklist' for any wind stakeholder or project but as a 'good-to-
implement' measures which can smoothen the transition to wind energy implementation. We
follow the same categorization developed in section 2 and present here a subset of the
recommendations. For a detailed, full list of recommendations, please refer the recommendations

repository (updated Sep 2024).
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Table 2. Compilation of recommendations based on the social acceptance literature.

Category Recommendations
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Category Recommendations

Quantify visual impact by conducting visual impact assessment (VIA) using visual

mapping, photography, simulation. Each land/seascape can be divided into visual units
which can then be evaluated for diversity, distinctiveness, visual absorptive capacity. Set
visual quality objectives to maintain scenic quality.

e Develop a link between existing tourist attraction (or heritage, other special sites) near
proposed wind farm site and the future wind project, i.e., the wind farm can be
projected as a tourist destination and incorporated into the tourism industry. This can be
proposed as 'eco/energy tourism' or 'industrial tourism', especially for those seeking
educational and environmental experiences.

e Early engagement with the local community and planning to assess potential impact on
tourism and recreational activities, before (baseline) and after construction of a wind
farm, as also a longer-term impact monitoring. This can be proposed as a Tourism and
Recreation (T&R) Impact Assessment as part of other technical assessments, to be
conducted by the wind farm developers.

e Project developer sponsored visits to another existing wind farm (boat tours for

Landscape

offshore wind farms) for the community members potentially going to be affected by a
new wind project. This can alleviate some apprehensions, concerns about visual impact
and dispel some common myths. Similarly, school trips can be organized as an
educational experience for children in the community.

e Strong emphasis should be given to an inclusive and participatory project planning
process, with transparency about both positive and negative effects of wind turbines
(WT).

e Project developers can create a noise-demonstration kit so that the local community
members can be given an audio demonstration through special headsets, of wind turbine
noise under varying conditions.

o WT noise measurement to include both objective (sound pressure levels, distance to
WTs, number of visible turbines, wind direction, weather conditions) and subjective

measures (attitude towards WT, noise sensitivity, perceptions about wind project).
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Category

Recommendations

Project developers, planners would benefit by using the noise-annoyance-stress (NAS)

scale, developed, and tested in US, Europe by Hlbner et al. (2019).

Institutional

Funded by the
European Union

Country's energy policy and land-use policy need to be aligned, keeping in mind the

interest of both national and local stakeholders of wind energy projects.

Policy makers can draft guidelines informing wind project stakeholders about different
financial participation models and their pros and cons.

Wind energy strategic planning to include details on public participatory procedures,
target amount of energy, priority areas and communication measures (quality, timing,
frequency of communication).

Adapt strategic planning to the local, regional context (e.g., in terms of communication
culture, level of self-organization).

To ensure procedural justice, efforts to be directed towards public trust-building
measures, like increasing transparency around project relevant information, costs,

risks, benefits, and ensuring project outcomes are appropriate, fair and equitable.

Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union. Neither the European
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Category Recommendations

. Enhance formal and informal community engagement at all stages of the project to

increase 'sense of co-ownership' of wind energy projects.

. Employ a comprehensive strategic planning approach for wind farm siting decisions,

based on balanced land development, keeping in mind values of place attachment and
local concerns.

e  Early engagement and consultation with the local community on siting decisions,
alternative sites, and design of wind farm, to reduce visual impact and meet aesthetic
requirements.

e  Assess the vertical axis wind turbine (VAWT) design compared to the horizontal axis

wind turbine (HAWT) design on parameters of efficiency, visual, environmental impact,

Technical

and suitability for urban locations.

. Developers can consider changing project features (distance to residences, location,
design) to accommodate community concerns.

. If possible, maintain local or national ownership and development (vs. foreign) of
wind energy projects and ensure local use of generated electricity.

. Explore novel energy market models (e.g., hedge-based model) to manage wind

energy intermittency and related risks.
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3.Social acceptance interventions tool methodology

(updated)

This section describes the principles and methodology followed in designing the online version of
the social acceptance interventions (SAl) tool. This interactive, user-friendly tool has been built on

the basis of recommendations highlighted in the previous section of the report.

3.1. Target audience

The SAl tool is directed at wind energy project stakeholders, but also stakeholders of RE projects,
in general. Such stakeholders would include:

e Government (public authorities, local government, policy makers)

e Wind (renewable) energy project developers

e Wind farm operators

e Wind farm owners (investors, shareholders)

e Local community members (residents, associations)

e Environmental sector (NGOs, interest groups)

The tool will be linked to the main WENDY project website (wendy-project.eu) and the WENDY

Knowledge Exchange Platform (KEP), being accessible to everyone under open access policy.

3.2. Tool design

The tool design has been developed after discussion and exchange of ideas with the task leader
(CIRCE) and partners (Q-Plan, White Research). Final design and implementation of the online tool
has been completed by CBS, in consultation with the task partners. The tool has been designed

keeping in mind the recommendations framework introduced in the previous section (section 2.2)

- Funded by the European Union. Views and opinions expressed are however those of the
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Funded by the Union nor the granting authority can be held responsible for them.
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and the aim is that it would be incorporated in the wind energy project decision-making process
and serve as a knowledge assessment and decision support tool for different stakeholders. The
design is simple, easy to understand, read and interact with. In the process of designing the social
acceptance interventions tool, we explored and drew inspiration from the following similar tools

from other projects:

e PocketWinWind (https://www.pocketwinwind.eu): It is an online, open access resource
designed to promote socially inclusive wind energy development. The tool allows friendly
access to the outcomes of the WinWind project, that focused on regions with a
comparatively low market uptake of wind energy. WinWind results are published here
since they proved useful resources for understanding and addressing the lack of social
acceptance with tailored and socially inclusive measures.

e CIPTEC Innovation tool (http://toolbox.ciptec.eu/). A simple tool where you select some
parameters and the page filters and displays the innovations that are suitable for the

selected combination of parameters in the field of Public Transport.

The SAl tool is a consolidation of best practices, interventions and strategies implemented to
enhance acceptance or reduce opposition of wind farms across EU and various other countries
(like UK, US, Australia, Brazil, Ethiopia) and to increase support towards wind energy. Based on
specific filtering criteria, the tool presents a description of the recommendation, the geographical
location (country) of implementation and the reference for further details. The online version has

been developed in form of a R Shiny App?! with the following sections:

e Home page - the user is presented with information about the WENDY project, the details
about the WP4 (T4.1).

e SAl tool page - the user is presented with brief information about social acceptance, the
aims of the tool and instructions for using the tool. The option to download

recommendations from the tool can also be provided in future iterations of the tool.

1 Shiny is an open-source R package that provides an elegant and powerful web framework for building web
applications using R programming language. More details - https://shiny.posit.co/
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e About page - the user is provided with information about how the tool was developed, the
consortium partners involved. The user is also be provided with ways to connect with the
tool developers (e.g., contact form, email) by redirecting to the main project website

contact form.

From September 2024, the SAl tool is live on shinyapps.io hosting platform, with the URL:
https://wendy-cbs.shinyapps.io/wendy/. Following the tool design description, the SAI tool has
three web pages - the home page (fig. 6), the SAl tool page (fig. 7), and the about page (fig. 8).

WEN D*I’ HOME  SOCIAL ACCEPTANCE INTERVENTIONSTOOL  ABQUT

cot

There is currently a knowledge gap on how behavioural interventions could be used to reshape cumrent perceptions and bring positive change on
wind farms soclal acceptance, Under task 4.1 of the WENDY project, we have developed an evaluation methodology ( deliverable 4.1 ) and this
onling tool to present behavioural interventions and other recommendations to enhance social acceptance of wind energy projects. Varlous
studies have employed behavioural insights and interventions to increase social acceptance of renewable energy projects. We conducted a
comprehensive review and selected the best practices that have been tested and implemented in wind farm projects and communities across the
workd

Through this tool, we aim 1o present these best practices in the form of recommendations for improved community acceptance and energy
citizenship, in response to specific user input criteria (category of impact, type of windfarm, other classification factors). For each
recommendation, we also provide the academic reference that the user can read for detailed information. We expect that this tool will help wind
farm actors, regional authorities and citizens to improve their understanding of social acceptance and ways to enhance it

Social D is @ pre-regy for fi of novel g
especially In the renewable energy sector. But social acceptance Is not just the study of public
O echnologies & policies opinion, but ‘also a matter of public, political and regulatory acceptance’ | Since this early
: ::m“ s definition, social acceptance, in the context of renewable energy (RE), has largely been
B o das passing three interdependent dimensions: socio-palitical

community acceptance and market acceptance

While socio-political acceptance is the general support for RE technologies and policies by the
jpublic, key stakeholders, and the policy makers; market acceptance concems the market
adoption of an RE innovation by supply side actors and demand side users. Lastly, and more
relevant to this report, is seen as the of siting deci and
energy projects by local stakeholders, specifically citizens living in the vicinity of proposed or
existing RE projects and local autherities. This categorization has been widely adopted by wind
industry, practitioners and researchers,

L. Cartman, L (17841 g 9
3

2 Wastantagen, K. eikok, ML & Blees M. G2097)
DO~ i 1L I et 0613 00

Figure 6. Home page of the social acceptance tool.
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The Home page begins with a wind farm graphic with three keywords - 'acceptance’, 'support' and
‘collaboration’, that reflect the social acceptance theme. This is followed by a brief description of
the WENDY task (T4.1) objective and the tool objective. Next, we present a definition of the
concept 'social acceptance' and its three dimensions - community acceptance, socio-political

acceptance and market acceptance, with relevant academic references.

N o
w E N D ' HOME  SOCIAL ACCEPTANCE INTERVENTIONSTOOL  ABOUT

How to use the social acceptance mterventlons (SAI) tool

Based on an extensive review of the academic literature, the SAl tool provids d; ideli and p ial inter for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and impl in diff ies and can be modified to suit specific
contexts.

The recommendations have been divided into overall impact (ie, l ional, land hol l, soci ic, and technical) for different types
of wind farms (cnshore, offshore) and different factors. The user can first select the ' lmpact category’, and then the wmdfatm type‘ and 'factor’ on the left side, and coresponding
recommendations, their country or region of impl ion and the publi will be displayed

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category {or subcategories).
More details about the recommendations can be found at the reference link provided.

Select Impact Category: x
e mpRetEatesnry Recommendations
Socio-economic -
_Saleclw-wdfum Type: . 1 ities where livelihoods are dependent on nature (e.g., farming, fishing), benefits should
On/Offshore - strengthen, support such livelihoods and offer land-tenure security, wherever possible. For offshore wind
farms, such benefits should help diversify the types of fishing practices and support local initiatives, instead
Select Factor: of just offering monetary compensation to the fishing community.
Community employment - 2 Wind project owners and developers should plan for local job creation and estimate direct, indirect jobs
. created per MW of generated energy for projects in different locations. Local firms can be employed for
ion and mai services, regional/local banks and regional/local energy supply
companies can be employed.

Implementation Country/Region

1 Brazil; France

2 Global

Reference

1 Brannstrom et al., 2022 (htips
Kermagoret et al, 2016 (1

org/10,1016/j.erss 2021.102344)
[10.1016/j.ecolecon.2016.05.017)

2 Aldieri et al,, 2020 (hiips./dolorg f5u12010045)

Figure 7. Social acceptance interventions tool page.
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On the tool page, we provide a brief background about the tool's development and the way in
which the tool can be used. The user needs to select relevant options from the three dropdown
sections (impact category, windfarm type, factor), for relevant recommendations and the
region/country of implementation to be displayed. These recommendations, interventions or best
practices are presented in a simple language so as to be understood by different stakeholders.
These recommendations are suggested to influence and improve social acceptance of wind energy
developments. If the user prefers to read the detailed version of the recommendation, she is

required to follow the academic reference URLs.

<
W E N D ‘ HOME  SOCIAL ACCEPTANCE INTERVENTIONS TOOL

1Y

* . The underlying methodology of this tool can be found in deliverable 4.1. The
ch and 0-Plan ).

>4 |
NI

This tool was developed under /F4 [Tazk 4.1) of the WENDY proj
1ool is a result of a collab il the task p: { Con

WENDY is a Horizon Europe project aiming to unravel the factors triggering social acceptance of wind farms. Further, this project hopes to guide local communities to move from a
NIMBY (‘not-in-my-backyard’) to (please-in-my-backyard’) h. This will be done by proving that social ition and rejecti on multipl i factors

at social, environmental and technical level, which can be addressed by case-specific interventions.

For further details, please visit our project website - [111ps /wendy-projecleu/ . You can also participate by joining our WENDY Network of Interest - [itips ./ wendy-kepew/ .

Have something to say? Send us a message!

Figure 8. About page of the social acceptance tool.

On the about page, we provide further details about the tool, along with URLs directing to

the WENDY work package documents on the project website. The user is further invited to
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join the WENDY network of interest (Nol), developed under WENDY WP6 (T6.2). Finally, the
user can also provide feedback on the 'send a message' URL that redirects to the contact

form on the main project website.

The social acceptance interventions tool, i.e., the code and the underlying data (in excel
format), would be registered under the Creative Commons Attribution Non-Commercial-
Share Alike’ (CC-BY-NC-SA) license. This would allow other users, researchers to re-use,
modify, distribute, build upon the existing code/data, for non-commercial purposes with
attribution, provided they use the same license for anything that includes this data. Further

details can be found here - https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

3.3. Exploitation strategy

This section discusses the exploitation strategy of the social acceptance interventions tool as part

of D4.1 findings, and its value to the partners who own it.

Table 3. Exploitation strategy
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m

IP protection could be based on the following measures: applying data protection
2. IP protection measures that ensure confidentiality and security of any personal data collected;
use of Creative Commons to disseminate and use the results and findings.

Partners can inform their business plans and policy strategies considering the results

4. Partners’ and findings as a key information resource on the topic. Partners’ plans could include

plans knowledge transfer activities; development of a new service; seeking new
opportunities for relevant research.
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4. Social acceptance interventions tool usage

(updated)

In this section, we present different scenarios to demonstrate the tool functionality. Additionally,

we assess the tool on Technology Readiness Levels and create a future development plan.

4.1. Tool usage scenarios

We present one example of each impact category (see section 1.2 for categories) to demonstrate

the functionality. The impact categories in the tool are arranged alphabetically.
4.1.1. Environmental interventions

Under this impact category, we consolidate all recommendations, best practices, interventions to
address environmental challenges to social acceptance of wind energy. At the second level, these
have been classified into offshore and onshore scenarios, and subsequently into a third level of
classification dependent on the second level. For instance, under 'onshore' selection, we present
recommendations relevant to bird and bat protection (fig. 9), while under 'offshore' selection, we
present recommendations relevant for marine species, marine litter, seafloor integrity and water

quality (fig. 10).
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WEND'Y o

How to use the social acceptance mterventtons (SAI) tool

Based on an extensive review of the academic literature, the SAl tool provides idelines, and potential i ions for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and implemented in different countries and can be modified to suit specific
contexts.

The recommendations have been divided into overall iImpact o (i.e., envi hologi i and ical) for different types
of wind farms {onshore, offshore) and different factors. The user can first select the ' mnpar:t category’, and then the ‘windfarm type’ and 'factor’ on the left side, and corresponding
recommendations, their country or region of i ion and th i will be di:

Please note that not all categories (or subcategories) may have existing ions or that some ions may apply to more than one category (or subcategories).

Mare details about the recommendations can be found at the reference link provided.

Select Impact Category: .
. 3 Recommendations
Environmental -

Select Windfarm 3
Trpe: 1 Asfar as pessible wind energy project developers should aveid locating wind turbines in migration routes,
Onshore - feeding, breeding, roosting areas.
Select Factor: 2 Wind energy project planners and developers should consider creating buffer zones around wildlife specific
. regions (forests, swamps, caves).
Birds, Bats -

3 Wind energy project planners should conduct sensitivity mapping aver a 12-month period to

Figure 9. Environmental onshore recommendations.

<«
WEND | HOME  SOCIAL ACCEPTANCE INTERVENTIONSTOOL  ABOUT

How to use the social acceptance interventions (SAl) tool

Based on an extensive review of the academic |iterature, the SAl tool provides recommendations, guidelines, and potential interventions for wind energy on how 1o
improve and enhance social acceptance of wind farms. These recommendations have been tested and implemented in different countries and can be modified to suit specific
contexts,

The recommendations have been divided into overall impact gories (j.e., envi l, itutional, land: helogical, socio: ic, and technical) for different types
of wind farms {onshore, offshore) and different factors. The user can first select lhe ‘impact category’, and then the 'wlndfarm type' and factor' on the left side, and corresponding
recommendations, their country or region of impl ion and the published ic: refi will be displayed.

Please note that not all ies (or ) may hs isti ians or that some ians may apply to more than one categery (or subcategories).

More details about the recommendations can be found at the lelenence link provided,

Selec! G; 3
E e Iﬂw J Recommendations
nvironmenta! -

Select Windfarm Type:
ype 1 Wind farm developers should assess the noise impact of piling noise from the construction of monopile
| Offshare - foundations on marine species (in terms of temporary hearing loss).
Select Factor: 2 Wind farm developers can assess the pros and cons of removing substructures after their end of life,
. including the benefits to marine life of ing such as scour ion and parts of the
Marine species - foundation on the seabed, which might be estabilished habitats for marine species.

Figure 10. Environmental offshore recommendations.

4.1.2. Institutional interventions

Under this impact category, we present recommendations for enhancing social acceptance by
improving energy planning and decision-making processes. These include recommendations

related to wind energy policy, overall energy policy, taxation, policies around community energy,
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spatial planning, feed-in-tariff policies, which are relevant not just for the public but also
government agencies and institutions that shape energy policies. In this impact category,

recommendations are common across onshore and offshore scenarios (figs. 11 - 12).

WEND'W I

ABOUT

How to use the social acceptance interventions {SAI) tool

Based on an ve review of the demic li the SAl ool provides idh and p ial interventions for wind energy stakehelders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and impl d in different and can be modified to suit specific
cantexts.

The recommendations have been divided into overall impact gories (ie., envi instituti i i ic, and ical) for different types
of wind farms (onshore, offshore) and different factors. The user can first select the 1rnpacl category, and then Ihe '\mndfalm type' and ‘factor’ on the left side, and corresponding
recommendations, their country or region of imph ion and the published i will be displayed.

Please note that not all categories (or subcategories) may have existing fations or that some fations may apply to more than one category (or subcategories).

More details about the recommendations can be found at the reference link provided,

Select | C :
Select Impact Category B Recommendations
Institutional M

Select Windfarm Type: . B . .
1 There should be well defined and consistent RE standards to support wind generation, as these may impact
On/Offshore - policy Far quiring 20% of installed power capacity to come from wind, will be different
from iring 20% of total electrici o be met with wind. The latter option will result in greater
Select Factor: support for wind as wind technologies depend on variable resources, and while their “rated” power plant
capacity (in megawatts) may be the same as a conventional power plant, the overall power output (in
Palicy - kilowatt-hours) will be lower on an annual basis. Hence, establishing targets in relation to a capacity credit
araca of inn ar ran ha fun o tn mavimiza wind

Figure 11. Institutional - policy recommendations.

N
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How to use the social acceptance mterventlons (SAI) tool

Based on an ive review of the ic i the SAl tool provides and i ions for wind energy stakehaolders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and impl 1 in different ies and can be ified to suit specific
contexts.

The recommendations have been divided into overall impact ies (ie., | i I h I, i and tech I} for different types
of wind farms (onshere, offshore) and different factors. The user can first select the nmpae:t category’, and then the ‘windfarm type’ and ‘factor’ on the left side, and corresponding
recommendations, their country or region of impl ion and the published acady fi will be displayed.

Please note that not all categories (or subcategories) may have existing dations or that some dations may apply to more than one category (or subcategories).

More details about the recommendations can be found at the reference link previded.

Select Impact Category:
’ i | Recommendations
Institutional -

Select Windfarm Type:

1 Considering the disparity in wind tax rates, it would be iate to develop a envi | gy
[ On/Offshore - | taxation model for wind projects that takes into account all wind farms in a region, irrespective of the
number of turbines, the unit power, installed capacity, the safety distances. The taxation proceeds can be
Select Factor: contributed to local level governments for development works.
[ Taxation - | 2 ing a financial participation model based on wind resource tax seems 1o be most preferred way to

promote community distributive justice without personal investment.

Figure 12. Institutional - taxation recommendations.
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4.1.3. Landscape interventions

Under this impact category, we present recommendations to alleviate challenges related to
landscape disamenities, like visual impact, noise impact, and deforestation, often found
accompanying wind farms (figs. 13 - 14). Landscape related barriers have received the most
research attention and this has resulted in innovative solutions for onshore (e.g., a simulation
method called 'visualization dome' to better communicate benefits of wind farms.2) and offshore

scenarios.

9
WEN D &l HOME AL ACCEPTANCE INTERVENTIONS ABOUT

How to use the social acceptance interventions (SAl) tool

Based on an extensive review of the demic li , the SAl tool provi and ial inter ions for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and i d in different ies and can be modified to suit specific
contexts.

The recommendations have been divided into overall impact categories (i.e., envi |, institutional, landscape, psychological, soci ic, and technical) for diff types
of wind farms {onshare, offshore) and different factors. The user can first select the ‘impact category’, and then the ‘windfarm type’ and factor’ on the left side, and corresponding
recommendations, their country or region of implh ion and the published jemic refs will be displayed

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcateqgories).
Meore details about the recommendations can be found at the reference link provided.

Select | ct Cat 3
I B Recommendations
Landscape -

Select Windfarm Type:
1 To counterbalance the visual impact, wind farm project developers can consider funding an alternative like
Onshore - an aesthetically pleasing physical improvement to an existing public space or create a new public space.
Select Factor: 2 ltis lecorvmended that wind falr.n pe employ a |Ik(.i ,_pthl.C paths,
g of onshore sub-stations, planning of cable layout to avoid recreation and tourism sites
Visual impact mitigation -

Figure 13. Landscape related onshore recommendations.

2 Gawlikowska et al., 2018 (http://dx.doi.org/10.13044/j.sdewes.d5.0165)

- Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union. Neither the European

Funded by the Union nor the granting authority can be held responsible for them.
European Union

47



<
W E N D i WENDY _D4.6 Social Acceptance Interventions Framework (updated)

n e

WEND q HOME AL ACCEPTANCE INTERVENTION ABOUT
How to use the social acceptance interventions (SAl) tool
Based on an ive review of the Jemic li , the SAl tool provi Jati guideli and p ial inter ions for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and impl 1 in diffi ies and can be modified to suit specific
contexts.
The recommendations have been divided into overall impact categories {i.e., environmental, institutional, land: psychological, socio and technical) for different types
of wind farms (onshere, offshore) and different factors. The user can first select the ‘impact category’, and then the ‘windfarm type' and ‘factor’ on the left side, and corresponding
recommendations, their country or region of imp ion and the published ic ref will be displayed.

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcategories).
More details about the recommendations can be found at the reference link provided.

Sell mpact Category:
Lmd- pact Category Recommendations
andscape T

Select Windfarm 3
Type 1 Wind farm developers can keep in mind that noise levels generated during underwater pile-driving and the

Offshore - impact on marine species can be reduced by using noise mitigation measures like the air bubble curtain
. hini in ion with other like Hydro Sound Damper, Cofferdam.

Select Factor: N N . N . . "
2 Wind farm developers can conduct impact analysis for marine species (e.g., seals, porpoises) using before-

Naise - after control-impact (BACI) approach, with data collection during a time point before, after (and possibly
during) wind farm construction.

Figure 14. Landscape related offshore recommendations.

4.1.4. Psychological interventions

Under this impact category, we include interventions that can be implemented at a community
level, but their impact is more on an individual level, i.e., they can influence an individual citizen's
thoughts, attitudes and eventual behavior. These include strategies, applicable to both onshore
and offshore scenarios, to enhance community engagement and improve wind energy project
communication directed towards the community members (figs. 15 - 16). These interventions have
a psychological underpinning, hence the category name - for instance, while using emotional
messages to present wind energy projects, it is advisable to induce positive emotions, like future
feelings of pride and satisfaction in saying 'yes' to wind power in the present, instead of negative

emotions like guilt or shame about not supporting wind energy.
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How to use the social acceptance interventions (SAI) tool

Based on an ive review of the academic li the SAl tool provi and p ial inter ions for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been tested and impl, ted in diff tries and can be modified to suit specific
contexts.

The recommendations have been divided into overall impact ies (ie., , institutional, land: hological i ic, and technical) for different types
of wind farms (onshore, offshore) and different factors. The user can first select Ihe Impam category’, and then the ‘windfarm type’ and ‘factor’ on the left side, and corresponding
recommendations, their country or region of il ion and the i will be display

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcategories),
More details about the recommendations can be found at the reference link provided.

Selact Impact Category: :
e —— B Recommendations
Psychological -

Select Windfarm Type: o . . .
. ) 1 Providing regular (e.g. weekly, monthly) group perfi to wind energy
On/Offshore - communities on benefits accruing from the WF may strengthen attitudes and support for WE. Ancther option
. d could be to provide information about a successful or ‘model’ WF case study and the community benefits to
Select Factor: another parative, similar ity without a WF, to help build a positive attitude in the comparative
community. This strategy can also be operatuonal.sed using public ‘envil | ratings’ for ¢
Community engagement M with wind farms and its positive the ities' social image and influence.

Figure 15. Psychological - community engagement recommendations.
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How to use the social acceptance mterventlons (SAI) tool

Based on an ive review of the academic | the SAl tool provid d; and p ial interventions for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been lested and i d in diffe and can be modified to suit specific
contexts.

The recommendations have been divided into overall impact ies (i.e., envi instituti ¥ ical, soci ic, and ical) for di types
of wind farms (onshore, offshore) and different factors. The user can first select the lrnpacl category’, and then Ihe wmdfalm type' and factor’ on the left side, and corresponding
recommendations, their country or region of impl. ion and the publish will be display

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcategories).
More details about the recommendations can be found at the reference link provided.

Select Impact Category: .
. W Recommendations
Psychological -

Select Windfarm Type: .

) . 1 Information about a wind energy pm]ect should be framed (worded) itively to avoid individual's
On/Offshare - perceptions of bribery. For i about benefits that would accompany a wind

- energy project, should be hi d without additionally p ing any critical or negative perspectives

Select Factor: surrounding community benefits. The messaging should focus on ive instead of i

r 1 fa\rﬂmbllﬂy and procedural justice. This framing should be preferred to a framing where just basic
Infarmational Strategy - is ided about an ing wind farm.

Figure 16. Psychological - informational recommendations.
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4.1.5. Socio-economic interventions

Under this impact category, we present interventions related to a range of social and economic
impacts of wind energy developments, or the '‘people effects'. These include interventions based
on community engagement, community involvement in energy planning and decision-making,

community employment, and community benefits, applicable to either/both onshore and offshore

scenarios (figs. 17 - 18).

WENDY S

How to use the social acceptance interventions (SAl) tool

and

ial interventions for wind energy stakeholders on how to

improve and enhance social acceptance of wind farms. These recommendations have been tested and implemented in different countries and can be madified to sult specific

Based on an extensive review of the demic i the SAl tool provid,
contexts.
The recommendations have been divided into overall impact ies (i.e.

|, soci ic, and 1) for different types

of wind farms (onshore, offshore) and different factors. The user can first select the 'impact category', and then the ‘windfarm type’ and "factor’ on the left side, and corresponding
i will be di:

recommendations, their country or region of impl ion and the

Please note that not all categories (or subcategories) may have existing
More details about the recommendations can be found at the reference link provided.

or that some

may apply to more than one category {or subcategories).

Select Impact Cat ]
- o W Recommendations

Select Windfarm Type:

§ 1 C ity benefit should align with local community's needs and concerns and should be part of
Onshore - public ies (e.g. deliberati
Select Factor: 2 '_5 omp ! be _be more p 25Crip |n.stead of
being ad-hoc and voluntary, as this will help build trust and remove the neg; d
Community benefit - with such ion. Such i should also allow for di

and developers regarding the type and amount of compensation.

Figure 17. Socio-economic onshore recommendations.
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WEND% P

How to use the social acceptance interventions (SAI) tool

Based on an extensive review of the academic literature, the SAl tool provides dati and ial ir ions for wind energy stakeholders on how to
improve and enhance soclal acceptance of wind farms. These recommendations have been tested and impl d in diff les and can be modified to suit specific
contexts.

The recommendations have been divided into overall impact categories (i.e., environmental, instituti hological, socio ic, and technical) for different types

of wind farms (onshore, offshore) and different factors. The user can first select the ‘impact category’, and then the 'wmdfarm type” and ‘factor’ on the left side, and corresponding
recommendations, their country or region of implementation and the published demic refi will be di d.

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcategories).
More details about the recommendations can be found at the reference link provided.

Select Impact Category:

Socio-economic -
Select Windfarm Type: . . . .
1 In eommunities where livelihoods are dependent on nature (e.g., farming, fishing), benefits should
On/Offshore - strengthen, support such livelihoods and offer land-tenure security, wherever possible. For offshore wind
farms, such benefits should help diversify the types of fishing practices and support local initiatives, instead
Select Factor: of just offering ¥ ion to the fishing i
Community emplayment - 2 Wind project owners and developers should plan for Iocal job creation and estimate direct, indirect jobs

created ner MW of enerav for nroi in I i Local firms can be emoloved for

Figure 18. Socio-economic on/offshore recommendations.

4.1.6. Technical interventions

Under this impact category, we consolidate recommendations, innovative technical solutions for
wind turbine design, siting, quantification and measurement of visual and noise impact, which can
be implemented by project developers to address some aspects of social opposition (figs. 19 - 20).
Public concern about visual and noise disturbance resulting from a wind farm, is a major opposition
factor. However, this subjective disturbance needs to be quantifiable and comparable across wind
energy projects, onshore and offshore, before developing effective mitigation or preventive

solutions for it.
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How to use the social acceptance mterventlons (SAI) tool

Based on an extensive review of the Jemic i the SAl tool provid and p ial interventions for wind energy stakeholders on how to
improve and enhance social acceptance of wind farms. These recommendations have been Iened and impl d in diff ies and can be modified to suit specific
contexts.

The recommendations have been divided into overall impact gories (i.e., envi I, institutional, land: hological, soci ic, and technical) for different types
of wind farms (onshore, offshore) and different factors. The user can first select the impact category’, and then the ‘windfarm type' and ‘factor’ on the left side, and corresponding
recommendations, their country or region of impl ion and the published f will be displayed

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcategories).
More details about the recommendations can be found at the reference link provided.

Select | ct Cat 3 i
impact Category: Recommendations
[ Technical M l

Select Windfarm Type:

1 Adopt an ecosystem service (ES) approach in combination with optimization tools for wind farm site
| On/Offshore - l planning, Different ES can be expressed in comparable units and the costs of losing such ES units can be
evaluated against the benefits gained from wind electricity production, which would give possible spatial
Select Factor: planning solutions.
Spatial planning - 2 Aholistic multi-criteria decision making tool, that i technor , socio-political, and

environmental criteria, can be used to improve siting decisions and reduce social opposition to potential

Figure 19. Technical on/offshore recommendations.
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How to use the social acceptance mterventlons (SAI) tool

Based on an extensive review of the academic i the SAl tool provids di g and p ial i ions for wind energy stakeholders on how to

p and enh social p of wind farms. These recommendations have been tested and impl i in different ies and can be modified to suit specific
contexts.
The recommendations have been divided into overall impact ies (le, I, i ional, land: hological, soci ic, and technical) for types
of wind farms (onshore, offshore) and different factors. The user can first select l.he |rnpacl category’, and then the 'wmdfarm type’ and ‘factor’ on the left side, and corresponding
recommendations, their country or region of impl ion and the published i will be displayed.

Please note that not all categories (or subcategories) may have existing recommendations or that some recommendations may apply to more than one category (or subcategories).
Mere details about the recommendations can be found at the reference link provided.

Select Impact Category: .
B Recommendations
| Technical -

Select Windfarm Type: )
i 1 Tomake an assessment of visual impact of a proposed onshore WF, a suggestion is to get local residents to
| Onshore - evaluate landscapes (with, without WTs) on their i using indices like relief, land
cover and landscape pattern, which will further be tested as predictors of visual impact. This GIS based
Select Factor: method has been tested in four European countries and can help in making the planning and decision-
making process more objective.
Visual impact -

2 Toreduce community annovance due to visual impact of flashing. warning lights, one proposed solution can

Figure 20. Technical onshore recommendations.

These recommendations form part of an evolving repository, with recommendations being added

quarterly. Further, the tool is open to feedback and suggestions from the users.
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4.2. Technology readiness level

In line with EU's guiding principles on technology readiness levels (TRL), we assess our social
acceptance interventions (SAl) tool on the TRL scale. The TRL scale, originally developed by NASA3,
consists of a measurement system used to assess the maturity level of a technology, with TRL 1
being the lowest level and TRL 9 the highest level (fig. 21). As the project or technology progresses

and meets the technology requirements of each technology level, it is assigned a TRL rating.

ACTUAL SYSTEM PROVEN IN OPERATIONAL ENVIRONMENT

SYSTEM COMPLETE AND QUALIFIED

SYSTEM PROTOTYPE DEMONSTRATION IN OPERATIONAL
ENVIRONMENT

TECHNOLOGY DEMONSTRATED IN RELEVANT ENVIRONMENT

TECHNOLOGY VALIDATED IN RELEVANT ENVIRONMENT

& )lnnlo )N o

TECHNOLOGY VALIDATED IN LAB

EXPERIMENTAL PROOF OF CONCEPT

;W

TECHNOLOGY CONCEPT FORMULATED

RESEARCH DEVELOPMENT DEPLOYMENT

BASIC PRINCIPLES OBSERVED

Figure 21. Technology readiness levels®.

Assessing the SAl tool in its current state, TRL 4 seems appropriate for the progress level - the tool
is based on extensive research and scientific evidence, has a well-functioning proof of concept that
has been tested amongst the internal stakeholders of project WENDY. The potential users and

practical application of the tool have been identified. Further, the SAl tool is already serving as a

3 https://esto.nasa.gov/trl/
4 Image source: https://www.twi-global.com/technical-knowledge/fags/technology-readiness-levels.
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guidance source for designing behavioral interventions to enhance social acceptance in WENDY

use case areas, as part of T5.2.

4.3. Next steps

The next steps in SAl tool development are proposed to be:

e Thetoolto be completely integrated with project WENDY main website and the Knowledge

Exchange Platform, developed under T6.2

e The tool to be tested on usability in larger samples consisting of wind energy stakeholders

(external to project WENDY, for instance in sister projects WIMBY and Justwind4all)

e The tool to promoted through upcoming WENDY communication activities, e.g., webinars,

workshops, newsletter.

e The tool to be the base of a potential peer-reviewed publication about the underlying

research and application.
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5. Conclusion

In this section we summarize the findings of the literature review of social acceptance of wind
energy technology. Based on the comprehensive review, it can be said that social acceptance is a
complex, dynamic construct that includes acceptance, support, and adoption of wind energy
policies, projects, innovation and technologies of storage and distribution, not just by the public,

but also by the socio-political system, the energy industry, and markets.

The social acceptance of wind energy projects depends on a range of factors which have been
largely categorized into six: 1) socio-economic factors that affect the local economy, infrastructure,
community benefits and investments, 2) landscape related factors focusing on visual, acoustic
impact, and related health concerns, 3) environmental factors affecting the local flora and fauna,
4) institutional factors that derive from communication, planning and decision-making processes
at the national and local level, 5) individual level factors like prior knowledge about, experience
with wind farms, trust in governance and project developers, environmental attitude, and 6)
technical factors based on the project characteristics (ownership, number of turbines, size,

offshore/onshore, VAWT/HAWT), location, characteristics of project developer.

With this background, it is difficult to assume a 'one size fits all' approach to designing
interventions for wind energy contexts. But a good starting point would be to pinpoint the
underlying causes (e.g., lack of trust, issues of perception, understanding) and then develop a
combination of measures to enhance social acceptance. To this end, this report presents a
framework and interventions tool methodology that have been tested and implemented across
different countries. These interventions can be further informed by insights from the academic
literature, that are relevant to the topic addressed by this report. This repository of interventions,
in its online form, will inform different wind energy stakeholders and serve as the basis for further

social acceptance enhancement interventions to be designed and implemented in WP5 (T5.2).
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