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At a glance: what this report offers

Airborne wind energy (AWE) is being developed as a complement to conventional wind turbines. By flying
tethered kites in strong high-altitude winds, AWE aims to generate electricity with less material, more
flexibility, and potentially lower environmental impacts. As the sector moves from prototypes toward
larger demonstrators and eventual commercial deployment, community acceptance will be a key factor
in determining whether and where AWE can be built.

This report offers an overview of what is currently known about community responses to AWE,
focusing on the first empirical studies conducted for a doctoral dissertation. It is written for people who
make or influence decisions about AWE: developers and operators, permitting authorities and regulators,
policymakers, funders, and researchers. Readers will find a summary of the empirical patterns observed
and their practical and policy implications. The evidence base combines four strands: a literature review;
a field study comparing residents’ responses to an AWE system and a nearby wind farm in Germany; a
survey of residents near test sites in Germany and Ireland; and a controlled listening experiment on AWE
noise. Together, these studies provide the first systematic picture of how communities currently perceive
AWE and what predicts acceptance.

Three main findings stand out. First, current data do not support the widespread idea that AWE is
automatically more acceptable than wind turbines. In the German field study, residents perceived the
AWE system as less visually intrusive than the wind farm but reported similar sound, safety, and ecological
impacts. Second, a set of factors predicts community acceptance of AWE: noise annoyance, visual
impacts, and annoyance from aviation lights explain lower acceptance, while perceived transparency
and developer fairness predict higher acceptance. Third, noise emerged as a critical issue. In the listening
experiment, recordings of fixed-wing kites tended to be rated as more annoying than those of soft-
wing kites due to sharper and more tonal sound characteristics. Annoyance ratings were related to
psychoacoustic indicators, such as sharpness, and individual factors, including noise sensitivity, age, and
familiarity with AWE. Notably, participants familiar with AWE reported lower annoyance to subjectively
louder recordings, illustrating how knowledge influences sound perception.

Overall, the emerging picture is that community responses to AWE resemble those observed
for wind farms: Perceived impacts and perceptions of transparency and fairness are central. Noise
annoyance reflects a combination of objective acoustic features and subjective factors such as noise
sensitivity and perceived fairness.

Based on these findings, three conclusions can be drawn. Optimism about AWE is necessary to sustain
investment and innovation but must be grounded in empirical evidence rather than assumptions. Social
acceptance is as critical as technical performance and must be treated as such in the design, deployment, and
regulation of systems. And community responses depend not only on measurable project impacts, but also
on subjective and contextual factors influenced by how projects are planned, communicated, and governed.

For developers and operators, the findings underscore the need to treat acceptance as a design and
operational consideration, to address noise and light emissions systematically, and to use test sites for
long-term engagement rather than short-term demonstrations. For policymakers and regulators,
they point to the importance of AWE-specific rules, setting standards for community engagement, and
standardized monitoring and data collection. For funders and researchers, they highlight the value of
interdisciplinary, longitudinal, and comparative studies that keep pace with technological advancements.
Addressing these social dimensions early offers the sector an opportunity to build AWE in partnership
with communities, avoiding mistakes from the history of wind energy deployment.
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1. Why community acceptance of AWE matters

The energy system is a socio-technical system: infrastructure is embedded in landscapes, communities,
and institutions.l'?! Decisions about where and how to build renewable energy projects are as
much political and social as they are technical. Decades of research on wind energy show that social
challenges can slow down or derail projects.?4 Residents’ complaints about noise, visual impact, and
perceived unfairness are often dismissed as selfish or irrational.>”! Technological or regulatory “fixes”
are sometimes sought for problems that are, in fact, socio-technical, such as setting generic setback
distances or sound limits without attending to the local context.®-'® Communities are frequently involved
late in planning, if at all,'"'-"*! and benefits are not always shared in ways perceived as fair.l'*'® These
patterns contribute to procedural and distributive injustice and to persistent mistrust.

Airborne wind energy is being developed against this backdrop. AWE systems use tethered kites or
similar flying devices, either generating electricity onboard and transmitting it down a conductive tether
or pulling a tether that drives a ground-based generator. They can operate at higher altitudes than
conventional wind turbines, accessing stronger and more consistent winds. They require less material
and smaller foundations and can be easier to transport and install, making them attractive for remote,
island, or temporary applications.l'’-2" Sector roadmaps also envision offshore AWE and the repowering
of existing platforms in the longer term.['*22

These perceived advantages have fed a hopeful narrative: if AWE is less visually dominant and requires
less material, it might avoid some of the social conflicts associated with large turbines.?! However, the
same features that make AWE promising also introduce new kinds of impacts and uncertainties. Kites fly
in dynamic patterns through the airspace. They emit different types of sounds than rotating blades. They
can carry aviation lights visible over long distances. They raise questions about airspace safety and the
acceptability of deploying an emerging, relatively untested technology near where people live and work.
Until recently, discussion of these issues in the AWE sector has been largely speculative and dominated by
technical perspectives.? Claims about higher social acceptance are often made without empirical
backing. This creates a risk that development, deployment, and regulation are guided more by
optimism than by evidence.

The purpose of this report is to help close part of that gap. It synthesizes empirical research on
community acceptance of airborne wind energy conducted within the context of a doctoral dissertation.
241 1t translates the main findings into accessible language and draws out practical implications for
developers, operators, and policymakers. Additionally, it outlines key research needs, acknowledging
that the evidence base remains limited and that AWE is still an emerging technology.
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2. How to make sense of and study
community responses to AWE

2.1 What is meant by “community acceptance”

The term “acceptance” is widely used in energy research, but not always consistently.?>-2% Social
scientists have distinguished different dimensions of acceptance, different levels at which it operates,
and different ways of measuring it. For the purposes of this work, it is essential to clarify what is meant
by community acceptance and how it relates to other forms of acceptance.

One influential framework distinguishes three dimensions: socio-political acceptance (support
for technologies, policies, and actors at the level of public opinion and political debate), community
acceptance (local responses to concrete projects and siting decisions), and market acceptance
(willingness of investors, firms, and consumers to finance, buy, and use technologies).?» Community
acceptance is thus specifically concerned with how residents and local stakeholders respond to projects
that affect their surroundings.

Another useful lens focuses on three broad types of factors that shape acceptance: the subject,
the object, and the context.*°3" The subject is the person or group whose acceptance is in question,
with their attitudes, values, experiences, and social identities. The object is what is to be accepted: a
technology in general, a concrete project, a policy, or an actor. The context encompasses both local and
broader conditions that influence how subjects perceive the object, including institutional trust, past
conflicts, media coverage, economic conditions, and land-use patterns. Acceptance is not a property of
any one of these elements in isolation, but an outcome of their interaction.’

At the individual level, researchers have distinguished between attitudinal and behavioural
dimensions of acceptance.?? A person may express a favourable attitude toward a project yet not
engage in supportive behaviour. In practice, community acceptance is often measured using self-reported
attitudes, such as how acceptable or desirable a respondent finds a project or how strongly they support
or oppose it.*1 This research adopts an attitudinal measure of community acceptance, while recognizing
that attitudes do not automatically predict behaviour, partly because opponents are more likely to act on
their negative attitudes than supporters are on their positive ones.+37 For this reason, the latter group
is also referred to as the “silent majority”.

The terms “acceptance” and “acceptability” are sometimes used interchangeably and occasionally
distinguished.’3238 For example, by reserving “acceptability” for normative assessments of whether a
project should be accepted.B*4 In this research, the focus is on empirically measurable attitudes as an
indicator of community acceptance.
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2.2 Five factors that help to explain community acceptance

Across the wealth of wind energy studies, five broad categories of factors consistently explain
community acceptance. These factors have been summarized in the Integrated Acceptance Model
(IAM; Figure 1), which explains acceptance of wind farms.#"

Economic impacts

Attitude to

Social norms .
energy transition

Acceptance

Impacts on nature

) Planning process
& residents

Figure 1. The Integrated Acceptance Model (IAM) encompasses five key predictors of community acceptance.

The categories are:

1) Perceived impacts of the renewable project on the local economy, including its
effects on agriculture, property values, and tourism. Studies consistently show that
when wind project benefits (e.g., jobs, local ownership, lower electricity costs) are seen
as fairly distributed, residents are more accepting and report fewer negative impacts,
whereas fears about losses to tourism or property values reduce acceptance.['43442-50

2) Attitudes toward the energy transition: People who support the transition in
general are, on average, more likely to accept specific renewable projects because they
view them as necessary and legitimate."52

3)Perceptions of the planning process, including transparency, fairness, information
provision, and opportunities for participation. Perceived procedural fairness - that is,
early and meaningful involvement, being taken seriously, having some influence, and

experiencing developers as open and trustworthy - is consistently associated with
higher acceptance and less negative impact perceptions. In contrast, engagement
perceived as merely instrumental can be associated with lower acceptance.[1236454953-59
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4) Perceived impacts of projects on residents and nature, notably sound and visual
changes, as well as concerns about the effects on wildlife and landscapes. Perceived
impacts, such as noise, shadow flicker, obstruction lights, landscape change, and risks to

wildlife, are closely linked to annoyance and opposition.415334560-67]

5) Social norms; what people believe others in their community think about the
renewable project. Norms shape whether people support or oppose wind projects,
as perceived social pressure and (often biased) beliefs about what “most others”
think and do can drive both active opposition and silent conformity, making norms a
powerful driver of local mobilization and conflict.37.68-70

The IAM has proven useful for explaining community responses to wind farms, but it was not
designed with airborne systems in mind. Applying it to AWE helps examine whether the same clusters
of factors are relevant and identify where the model may require adaptation. In the studies reported
here, community acceptance of AWE is defined as an attitudinal measure: an individual's opinion of
the AWE site, ranging from negative to positive. The IAM categories were measured with survey items
tailored to AWE test sites, and all reported relationships are correlational rather than causal.

2.3 Where the evidence comes from and what it can’t tell us
The evidence in this report comes from four types of studies:

1. Acomprehensive review of the academic literature on AWE.?® This review examined how AWE is
framed, the claims made about its social and environmental impacts, and the extent to which social
science insights are integrated into these assessments.

2. Afield study in Germany comparing residents’ perceptions of a local AWE system with those
of a nearby wind farm."" Residents living near the AWE test site and the wind farm were surveyed
about the perceived visual, acoustic, safety, and ecological impacts, as well as their perceptions of the
transparency and fairness of the developer/operation, and their acceptance of each installation. This
allowed a direct comparison of how an AWE system and wind turbines are experienced in the same
local context.

3. Astudy across two AWE test sites in Germany and Ireland applying the Integrated Acceptance
Model (IAM; see previous section).’? Residents living near either AWE site were surveyed about
their attitudes toward the energy transition, perceived impacts on residents and nature, perceptions
of developer transparency and fairness, perceived social norms, and their acceptance of the
local AWE project. Regression modelling was used to identify which of these factors significantly
explained acceptance.
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4. A laboratory listening experiment investigated the acoustic and individual factors that
influence noise annoyance for AWE systems.”3! Field recordings of different AWE systems, including
soft-wing and fixed-wing kites with varied acoustic characteristics, were presented to participants
under controlled conditions (Figure 2). Participants rated their annoyance, and data were collected
on psychoacoustic metrics of the sounds (e.g., loudness, sharpness, and tonality) and on individual
characteristics (noise sensitivity, age, and familiarity with AWE).

Figure 2. A participant in the listening laboratory. Image credits: Roberto Merino Martinez.

The research design is subject to several limitations:

® The field and survey studies focused on specific test sites and particular AWE designs, especially soft-
wing ground-generation systems, limiting the generalizability of the results to other AWE concepts.

® The technology was still in its early, experimental stage at the time of data collection, with small-scale,
temporary sites that did not feed significant amounts of electricity into the grid. As a result, some
factors that might become important during commercial deployment, such as long-term economic
benefits or cumulative landscape effects, could not be fully captured.

® Sample sizes, although appropriate for the methods used, were not sufficiently large to represent all
possible community perspectives or detect small effects.

® The studies focus on community-level responses and do not directly address socio-political or market
acceptance, although these dimensions are discussed conceptually.

These limitations underline the need for cautious interpretation and for further research. At the same
time, they do not undermine the value of the findings. The studies provide the first systematic
empirical insight into how communities respond to AWE and establish a baseline against which
future work can be compared.
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3. What the first studies tell us
about communities and AWE

The empirical work yields a coherent set of findings when considered together:

The literature review shows that sector narratives about social acceptance are ahead of the
evidence. AWE is often presented as inherently more acceptable than wind turbines because itis assumed
to be less visible, quieter, and less harmful to wildlife. Safety and siting decisions were mentioned as
potential social constraints. However, these assertions lacked empirical support. In general, empirical
research to substantiate these claims about AWE acceptance has been absent, and possible social and
environmental risks have received relatively little attention.

The review also showed that AWE research had been dominated by technical work, with almost no
interdisciplinary collaboration beyond the technical domains until very recently. This creates a risk that
design, siting, and policy decisions are made based on assumptions rather than data, and that potential
points of conflict are overlooked until they become acute.

The German field study challenges the idea that residents are more readily accepting of AWE
than wind turbines. People living near the AWE system perceived it as less visually intrusive than the
nearby wind farm, which supports the view that lower visual impact is a real advantage in certain settings
(Figure 2). However, the study reveals that the dynamic, rapid movement of the airborne component can
attract attention in a way that slow-rotating blades do not. In tranquil rural landscapes, this unsteady
motion can be perceived as “restless” or chaotic.

Moreover, people rated the AWE system similarly to the wind farm in terms of sound, safety, and
ecological impacts. Yet, the nature of safety perceptions for AWE differed fundamentally from those of
conventional wind. People intuitively understand the risks of blades falling or a tower catching fire, but
the risks and consequences of a tether snapping or a kite crashing are harder to gauge. For both the AWE
system and the wind farm, residents who felt more negatively affected by the installations in their daily
lives were less willing to accept them. Perceptions of the developer's transparency and fairness were
statistically associated with higher acceptance and lower noise annoyance for both technologies. The
field results therefore suggest that AWE is evaluated through a similar lens as wind turbines, and that
lower visibility alone is not enough to secure local support.

The study in Germany and Ireland applies the Integrated Acceptance Model (IAM) to AWE test
sites (Figure 3), confirming the central roles of perceived impacts, transparency, and fairness in
AWE acceptance. Impacts on residents, such as noise annoyance, visual changes, and annoyance from
aviation lights, predicted lower acceptance. Perceived transparency and fairness of the developer and
site operation explained higher acceptance. In contrast, attitudes toward the energy transition, perceived
economic effects, and social norms did not significantly predict acceptance in this context. The likely
explanation is not that these factors are irrelevant to AWE in principle, but rather that they did not yet
play a significant role at the early test sites.

10
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In Germany, participants were asked about hypothetical economic effects of future AWE projects, while
in Ireland, they assessed the limited and temporary economic impacts of the test site. In neither case
were there substantial concrete local benefits to evaluate (i.e., economic effects). AWE was also not yet
contributing meaningfully to renewable energy targets, making it difficult for laypeople to position it
within their broader views on the energy transition (i.e., energy transition attitudes).

The absence of large-scale public debate weakened social norms: the German site did not undergo a formal
planning process comparable to that of a wind farm, and the Irish site received limited media coverage.
Under these conditions, residents had fewer cues about what others thought, and normative expectations
(i.e., social norms) played a smaller role. These patterns suggest that as AWE projects become larger,
commercial, and more integrated into planning regulations, economic perceptions, energy transition
attitudes, and social norms may become increasingly important predictors of acceptance. The IAM remains
a useful framework, but its application to AWE at this stage captures only a subset of its predictors.

Figure 3. Residents living within 5 km of either site rated their perceptions of the AWE test sites in Germany (left)
and Ireland (right). Image credits: SkySails Power GmbH/Kitepower B.V.

The listening experiment deepens the analysis of noise annoyance. It shows that the investigated
fixed-wing kites tend to be perceived as more annoying than the soft-wing kites, primarily because
of their sharper and more tonal sound. Psychoacoustic parameters such as sharpness were predictors of
annoyance. Individual noise sensitivity was associated with higher annoyance, and older participants were
less bothered by tonal sounds than younger ones, suggesting age-related differences in how people perceive
and interpret acoustic features. Familiarity with AWE also mattered: participants who were already familiar
with the technology reported less annoyance when listening to recordings that were subjectively louder
than those with no prior knowledge. These findings align with research on drones that has shown that
sharpness, loudness, and tonality can help explain noise annoyance.’”*’1 Taken together, these studies
show that community responses to AWE share many features with responses to wind farms. Perceived
impacts on residents and nature, especially sound, visual change, and aviation lights, are central correlates
of acceptance. Perceived transparency and fairness of developers and processes are equally important.
Noise annoyance is shaped by both measurable sound characteristics (i.e., sharpness, tonality, loudness)
and subjective, contextual factors (i.e., noise sensitivity, familiarity, age, perceived project impacts). Where
AWE appears to diverge is likely a consequence of its current developmental stage: some predictors that
matter for mature wind turbines are not yet salient for small, temporary, and experimental AWE test sites.

11
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Three overarching conclusions follow.

Optimism about AWE's acceptance must be balanced by empiricism. High hopes and
positive narratives are understandable and, in some ways, necessary to mobilize investment
in a high-risk, long-horizon technology. However, if these narratives are not grounded in
data, they can mislead design choices, policy-making, and public communication. The present
research demonstrates that some optimistic assumptions about AWE's social advantages over
wind turbines are premature.

Social and technical dimensions of AWE development need to be integrated rather than
treated separately. The sector's focus has understandably been on solving technical challenges
and improving performance. Yet the evidence shows that acceptance is not a secondary
consequence of getting the technology “right”; it is an equally critical dimension that must
shape decisions about system design, siting, and operations. Effective mitigation strategies for
noise and other impacts require both technical know-how and social insight into how people
experience and interpret those impacts.

Subjective and contextual factors play a decisive role in community acceptance. Objective
impacts, such as sound levels or visibility, matter, but they do not tell the whole story. Individual
characteristics, such as noise sensitivity and familiarity with AWE, as well as contextual factors,
including perceived fairness in planning and the quality of relationships with developers and
authorities, shape how people respond to AWE. This means that acceptance cannot be reduced
to a technical problem to be solved by meeting generic thresholds. It is a relational and contextual
issue that requires attention to the specific communities and places in which AWE is deployed.

Figure 4. Airborne wind energy should be situated within broader renewable energy plans. Image credits: SkySails
Power GmbH.

12
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4. What this means if you plan
or operate AWE projects

For developers and operators, the findings suggest that acceptance should be treated as a design
and operational consideration, rather than an afterthought. Technical performance, cost, and safety
remain critical, but they are not sufficient in themselves. Projects that neglect community concerns or
address them only superficially burden residents and risk delays, conflict, and reputational damage that
can spill over to the wider sector.

4.1 Designing projects and technology with
community interests in mind

Noise, visual impacts, and aviation lights must be addressed systematically in design and
operation. The listening experiment revealed that psychoacoustic properties, such as sharpness,
influence annoyance, and that fixed-wing designs may be more challenging in this respect than soft-
wing systems. Developers should therefore invest in design modifications to reduce sharpness and
tonality where possible, for example, by optimizing on-board turbines and adjusting kite design and
materials. Operational strategies such as changing flight speed, height, or paths at sensitive times of day,
and avoiding low-altitude passes over noise-sensitive areas, should be considered.

In the German field study, residents sometimes described the airborne component as visually “restless”,
even when they judged the overall system as less intrusive than nearby turbines. Developers should
therefore assess not only how far the system is visible, but how its motion interacts with local
vistas and routines, for example, by avoiding prominent view corridors or sensitive times for visually
dominant flight patterns (e.g., funerals when near a graveyard).

Aviation lighting should be desighed and operated to minimize unnecessary disturbance.
Potentially utilizing demand-based systems that activate only when aircraft are nearby, provided
regulations and technology permit. Test sites, in particular, should be treated as places to experiment
with better social and technical solutions, with systematic documentation of what works and what does
not from a community perspective.

Figure 5. Image credits: EnerKite GmbH/Philipp Arnoldt.
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4.2 Implementing inclusive engagement and co-production

Beyond mitigating impacts, fair and inclusive processes are central for community acceptance.
The research confirms that perceptions of developer transparency and fairness are strongly linked
to acceptance and noise annoyance. Developers should apply best practices from participatory
planning in the test phase already, even when formal public engagement is not legally required".
Waiting until commercial deployment to “take engagement seriously” risks locking in mistrust and missing
a key learning opportunity.

Three elements are critical for fair engagement: . , and

Transparency means providing clear, accessible, and honest information about the project's
purpose, the technology's state of development (given its novelty), and potential impacts.
This requires going beyond promotional material and technical jargon, acknowledging
uncertainties, and explaining how impacts will be monitored and managed. It also means
making documents and data easy to access, for example, through a local information point
(e.g., municipality), a well-maintained project website, and regular updates (e.g., newsletter).

Given AWF’'s unfamiliar risk profile, the topic of safety should be adequately addressed. Residents
in the German field study found it harder to judge the likelihood and consequences of airborne risks,
such as a tether snapping or a kite crashing, than they did for more familiar turbine failures. Developers
should therefore present clear and credible information on safety, including safety guards, worst-case
scenarios, emergency procedures, and how these have been tested and audited by independent bodies.
Creating opportunities for direct experience can also be valuable. Site visits, demonstration days,
and simple explanatory materials about how the system sounds and behaves can help residents develop
realistic expectations and reduce uncertainty.

Furthermore, developers must rethink how they present the visual impact of AWE to communities.
Traditional photomontages used for wind farms are static, and they do not accurately represent the
motion of an AWE system. For AWE, developers could use video simulations and Virtual Reality (VR) tools
during public consultations.

! More elaborate guidelines on community engagement for AWE test sites can be found in the report “Securing
local support for airborne wind energy projects - A guide for project developers.” ]

14
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Trust is built when residents feel that the developer takes their concerns seriously rather
than treating engagement as a box-ticking exercise to secure approval. If people sense that
participation activities are primarily meant to defuse opposition, engagement can worsen
attitudes rather than improve them. Developers should therefore invest in relationship-
building measures that go beyond regulatory requirements, such as appointing an impartial
community liaison who is well-known locally, regularly present on the ground, and empowered
to feed concerns back into the decision-making process. Consistency of personnel over time,
responsiveness to questions, and visible follow-up on issues raised also help to build trust.

Early-stage AWE projects are also characterised by frequent testing and adjustment. Irregular flight
schedules, atypical manoeuvres, and occasional downtime can heighten uncertainty among nearby
residents. Developers should communicate test schedules and expected operational changes in
advance where possible and explain unusual events and visible changes in a timely way, so that
“experimentation” does not translate into worry or frustration.

Influence means that residents have real opportunities to shape important aspects of the
project, rather than merely providing comments on decisions that have already been made.
This can include involving local representatives in the selection of micro-siting options within
a wider zone, jointly defining operational constraints (e.g., on night-time operation), and co-
designing monitoring programs and/or reporting practices. Developers should treat local
knowledge - about landscape use, wildlife, tourism dynamics, and everyday routines
- as a resource that can improve project outcomes, even when this input does not initially
align exactly with economic or strategic preferences.

Conflict and criticism should not be viewed simply as risks to be minimized. Open disagreement
can reveal blind spots in project design and point to better alternatives if taken seriously. Meaningful
exchanges between developers, planners, scientists, and local communities can improve both individual
projects and the broader AWE development. In this sense, social conflict can be a driver for more socially
responsible technology development rather than a sign that engagement has “failed”.

Inclusive participation should also extend beyond the immediate host community. For AWE, relevant
stakeholders include environmental organizations, aviation and safety authorities, regulatory agencies, financial
institutions, utility companies, research institutions, and regional and national authorities. Involving these actors
early and integrating their input visibly helps anticipate and proactively address challenges and bottlenecks.

A recent research project explored how such multi-actor perspectives can be integrated into regional
planning approaches by allowing a range of relevant stakeholders, including residents, to design their
preferred renewable energy landscape in a virtual environment.”?! The inclusion of AWE in this digital
planning tool illustrates how the technology can be positioned within broader spatial, economic, and
societal trade-offs at an early stage, before large-scale deployment.

15
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4.3 Designing benefit-sharing and compensation that fit local contexts

Developers should think about benefit-sharing and local value creation from the outset, even at
test sites. Although economic impacts did not predict acceptance in the studied cases, this probably
reflects the test sites’ limited scale and temporary nature rather than a general irrelevance of benefits.
When AWE moves toward commercial deployment, issues of who gains and who bears the burdens will
most likely become more salient.

Evidence from wind projects shows that such schemes can increase acceptance and reduce
perceived harms when they are seen as fair and meaningful. Many wind developers now offer
monetary or in-kind benefits to host communities, and AWE developers are likely to follow a similar
path. Benefit-sharing can include local jobs, landowner payments, community ownership or financial
participation schemes, reduced electricity costs for residents, and landscape or environmental
enhancement measures. However, they are not a universal remedy and can backfire if perceived as
inappropriate or as attempts to “buy” consent.

Effective benefit-sharing starts with a careful identification of who is actually affected by the
project and in what ways. Developers should identify stakeholders who live near the site, those who
experience direct negative impacts (such as noise or visual intrusion), and those whose livelihoods may
be affected, for example, through changes in tourism or land use. They then need to understand the
priorities, concerns, and risk tolerance of these groups. For example, communities with limited financial
resources may be unable or unwilling to adopt ownership models that require upfront investment, and
they may prioritize community funds, infrastructure improvements, or training/education opportunities.

AWE's smaller ground footprint can make co-use with agriculture and other land uses more
feasible, but moving tethers and safety buffers can still affect how land is worked. Benefit-sharing
and local value creation should therefore be discussed alongside concrete land-use arrangements, for
example, access, the timing of operations, and compensation for any restrictions on farming practices.

Once this groundwork has been done, compensation and benefit-sharing mechanisms can be
tailored to local conditions. This may mean combining several instruments rather than relying on
a single model, and adjusting schemes over time as projects move from test operation to long-term
deployment. Developers should be transparent about the rationale, scale, and distribution of benefits,
and should involve local representatives in the design and oversight of schemes. Importantly, benefit-
sharing should be embedded in a broader relationship of trust and engagement; it cannot compensate
for a deficient process or unmanaged project impacts.
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4.4 Building sector-wide learning and standards

Companies in the AWE sector should support the development of a robust evidence base and
good practice standards. This includes collaborating with researchers by granting access to sites and
data, using standardized survey and acoustic methods that facilitate comparison across projects, and
publishing results transparently, including instances where impacts or community responses are less
positive than anticipated. Test sites can be framed explicitly as learning spaces, not only for engineers
and researchers but also for nearby communities and authorities.

It also includes investing in staff training on engagement and conflict management, as well as
integrating acceptance considerations into internal decision-making processes. For example, by
treating them as formal project risks alongside technical and financial ones. Industry associations can
play a crucial role by coordinating voluntary codes of conduct for engagement, benefit-sharing, and
monitoring, and by facilitating the exchange of experiences among developers. This will help the sector
move from ad hoc responses to social issues to more systematic, evidence-informed practices.

Figure 6. Survey invitations are being prepared for sending. Image credits: Helena Schmidt.
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5. What this means for rules, permits,
and planning frameworks

Policymakers and regulators shape the conditions under which AWE is developed, tested, and deployed.
They have a responsibility to ensure that the technology can contribute to climate and energy goals while
protecting residents, nature, and public interests. The findings from this research highlight several
areas where governance needs to adapt to AWE's specific characteristics and early-stage status.

1) The need to better integrate acceptance considerations into permitting and siting rules for AWE.

Where AWE projects are assessed under existing wind turbine regulations, there is a risk of both under-
and over-regulation. On the one hand, generic thresholds or setback rules may not capture the specific
sound and operational characteristics of different AWE designs. On the other hand, applying rules
designed for tall, static turbines to small, dynamic kites may be unnecessarily restrictive in some respects.
Regulators should therefore develop AWE-specific immission criteria that take into account not
only sound pressure levels but also psychoacoustic qualities known to affect annoyance, as well
as the visibility and operational patterns of moving kites and aviation lights. These criteria should
be informed by empirical studies rather than assumed to be similar to wind turbines, and should be
designed to be adaptive as more evidence becomes available.

2) The need for clear rules on airspace integration.

AWE systems operate in low-altitude airspace and interact with existing aviation uses, including general
aviation, helicopters, and unmanned aerial vehicles (UAVs). Dedicated regulations are necessary to
clarify how AWE is integrated into airspace management and to minimize conflicts and safety
risks. This includes defining permitted flight volumes, establishing procedures for emergencies, and
requiring transponders or other signalling technologies where appropriate. Residents’ safety concerns
will not be addressed by assurances alone; credible and enforceable rules must back them, including
clear responsibilities for incident reporting and communication.
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3) Regulators should set minimum requirements for community engagement and, where
appropriate, benefit-sharing.

The research indicates that perceptions of fairness and transparency are crucial. Policy can support
good practice by specifying when and how local communities must be informed and consulted,
what information must be provided, and how developers should document and respond to
concerns. Guidelines can recommend or require that engagement begin early, utilize various formats,
and demonstrate how input influences decisions. For AWE, this can include specific expectations for
realistically showing motion and sound, for example, through video, animations, or virtual reality tools,
rather than only static images. For projects beyond the test stage, policymakers may also consider
requiring some form of local benefit-sharing, such as community funds or participation schemes,
while leaving room for context-specific design.

4) Evidence-based regulation depends on data. Policymakers and regulators should ensure that

AWE projects are subject to appropriate monitoring and reporting obligations, covering sound,

visual, and other relevant impacts, as well as safety incidents.

Data should be collected and reported using standardized protocols that allow comparison across
sites and systems. Where feasible, this should include both physical indicators (e.g., sound levels,
psychoacoustic metrics) and social indicators (e.g., survey-based measures of annoyance and acceptance).
Where possible, data should be made available to independent researchers and the public, subject to
considerations of privacy and safety. This supports learning, trust, and adaptive regulation.

5) AWE should be integrated coherently into broader energy, environmental, and regional

policies rather than treated in isolation.

This involves situating AWE within national and
regional energy planning, clarifying its contribution
to renewable energy targets, and ensuring that
deployment aligns with biodiversity and land-use
objectives. It also means recognizing the potential
role of AWE in rural and regional development
strategiesandaligningpoliciesaccordingly.Because
AWE spans energy, aviation, and environmental
regulation, coordination among responsible
authorities is essential, particularly at test sites that
can serve as “regulatory sandboxes” for learning.
Coherence reduces the risk that communities

experience AWE projects as disconnected or
Figure 7. Test sites, like the one depicted, should be

opportunistic and supports a more predictable used as regulatory sandboxes for learning. Image
and transparent planning environment. credits: Kitepower B.V.
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6. What we still need to discover

The research underlying this report identifies several priorities for further study to support informed

decisions and the socially robust development of AWE. The priorities include:

To deepen our understanding of how different acceptance factors interact over time. Literature
on wind turbines indicates that economic effects, attitudes toward the energy transition, perceived
impacts, perceptions of the planning process, and social norms collectively influence project
acceptance. The AWE studies suggest that some of these factors are already significant to this new
technology, while others are not yet salient at the early test sites. Future research should investigate
how these relationships evolve as projects scale up, transition from temporary tests to long-term
operations, and become integrated into formal planning and regulatory frameworks. Longitudinal
studies following communities through different project phases can help capture dynamic changes
in acceptance and identify critical moments for intervention, including when unfamiliar aspects such
as AWE's motion patterns, airspace use, and risk profile become normalised or contested.

To broaden the range of systems, contexts, and stakeholders studied. The empirical work to
date has focused on specific soft-wing ground-generation systems in Germany and Ireland. Other
AWE concepts, including fixed-wing systems and larger multi-unit sites, may raise different issues.
Acceptance should be studied across diverse geographical, cultural, and socio-economic settings,
rather than assuming that findings from early sites in the Global North will apply elsewhere. It will
also be important to include stakeholders beyond residents and local authorities, such as farmers,
Indigenous communities, environmental NGOs, aviation and drone operators, and industrial users,
and to study the institutional legitimacy of AWE among policymakers, regulators, and financiers.

To use robust methods and data. Energy acceptance research has often relied on one-off
surveys in individual case studies, which makes comparison and synthesis difficult. For AWE,
building a stronger evidence base will require more coordinated approaches, including the use
of standardized survey instruments, shared acoustic and visual indicators, transparent reporting,
and open data where possible. Mixed-methods designs that combine qualitative and quantitative
approaches can capture both patterns and meanings. Interdisciplinary collaboration, such as between
social scientists, acousticians, spatial planners, and engineers, is essential for linking measured
impacts to perceived impacts and for designing and evaluating mitigation measures. Over time, this
work can feed into shared databases and guidelines.

To adapt research to technological and deployment changes. As AWE technology matures, noise
characteristics, visual profiles, flight patterns, and operational regimes are likely to change. The social
implications of early prototypes do not fully capture those of commercial systems. Researchers will
need to collaborate with industry and regulators to anticipate emerging issues, keep measurements
up to date, and focus on aspects most relevant to residents as deployment scales up. This includes
monitoring not only regular operations but also unusual events, such as emergency procedures and
new manoeuvres, which may influence perceptions.
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7. Key takeaways

Airborne wind energy is at an important stage. The sector has demonstrated core technical feasibility and
is developing toward larger and more automated systems. At the same time, it is still shaping its identity,
its relationship to existing energy infrastructures, and its interaction with communities and institutions.
Decisions taken now about how to design, site, regulate, and communicate AWE will influence not
only individual projects, but also the technology’s long-term social license to operate.

This report has drawn on the first empirical research on community acceptance of AWE to outline what
is currently known and what this implies for practice and policy. The evidence does not support simple
claims that AWE will automatically be more acceptable than wind turbines. Instead, it shows that
AWE is subject to similar patterns of acceptance, rooted in perceived impacts, fairness, trust, and
context, with additional nuances related to its developmental stage and specific acoustic and
operational features.

Three central messages should guide action.

” Optimism about AWE's potential must be balanced with empirical scrutiny, so
that decisions and narratives are grounded in how people actually experience the
technology rather than how we hope they will.

e The social and technical dimensions of AWE are inseparable; both social insights
and engineering logic must inform the mitigation of impacts and design of operations.

e Community acceptance is shaped by subjective perceptions and contextual
conditions as much as by measurable impacts, which means that relationships,
procedures, and institutional frameworks are also important.

For developers and operators, this means integrating community acceptance considerations into
core business and design decisions, engaging communities early and meaningfully, and contributing
to a shared evidence base. For policymakers and regulators, it means developing AWE-specific, yet
proportionate, rules on emissions and airspace, setting clear expectations for engagement and benefit-
sharing, and ensuring robust data informs decisions. For researchers and funders, it means building on
this initial work with broader, deeper, and more collaborative studies that track AWE as it evolves.

In the coming years, Work Package 4 of the IEA Wind TCP Task 48 on social acceptance will
provide an important platform to build on this research. WP4's programme explicitly covers
framing, narratives and public imaginaries of AWE; socio-political and institutional acceptance among
policymakers, financiers and regulators; community perceptions and local acceptance at different
project stages; participation, benefit-sharing and co-creation models suited to AWE; comparative
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acceptance dynamics across technologies and regions (including island states and parts of the Global
South); as well as sound emissions, perceived noise and environmental impacts and how these shape
public responses.

The planned outputs - such as an AWE narrative and communication toolkit, an institutional legitimacy
roadmap, a local acceptance compendium and participation model catalogue, and shared databases
on social and environmental studies - will translate the patterns identified in this report into practical
guidance and shared datasets for industry, authorities, and researchers.

Handled well, AWE could become a useful and accepted component of a just energy transition,
contributing to climate goals while respecting the needs and rights of communities and ecosystems.
Handled poorly, it risks encountering the same resistance and mistrust that have hampered other
technologies. The outcome depends on the decisions taken now by industry, policymakers, and the
wider research community.
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