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Abstract

Morocco is a leading African nation in renewable energy, with growing interest in expand-
ing offshore wind energy. As offshore wind projects have gained momentum worldwide,
public acceptance, particularly regarding their environmental and visual impacts, has
become a critical consideration. This exploratory study examines the social acceptance of
offshore wind farms (OWFs) in Morocco by integrating social acceptance analysis with a
visual impact assessment based on three-dimensional (3D) image modeling in an emerging
offshore wind context. Social perceptions were first assessed through a small-scale survey,
with findings interpreted descriptively and considered alongside results from a public
perception survey conducted in Japan, which served as a contextual reference. A hypo-
thetical offshore wind installation along the Moroccan coast was then simulated, followed
by a small-scale exploratory perception survey to examine initial reactions to different
visual configurations. Given the limited sample size, the findings are indicative rather than
generalizable. Nevertheless, they provide preliminary insights into the prominent role of
environmental considerations, particularly ecological protection and visual integration, in
shaping attitudes toward OWFs. This study highlights the relevance of careful site selec-
tion, transparent communication, and early stakeholder engagement as context-sensitive
considerations for offshore wind development in Morocco.

Keywords: Morocco; Japan; OWF; social acceptance; visual impact; renewable energy;
wind energy

1. Introduction
Since 2014, Morocco has made considerable progress in its energy strategy, with

government reforms aimed at diversifying energy supply, boosting growth in the renewable
energy and energy efficiency sectors, prioritizing national energy efficiency, and integrating
regional and international markets. The country hosted the United Nations Conference of
the Parties summit in Marrakesh in 2016 to demonstrate its commitment to establishing
new climate policies aligned with the Paris Agreement and reducing its emissions by 45%
by 2023 [1].

Morocco relies heavily on imported fossil fuels to meet its energy needs and support
its economy. Currently, the energy mix in the country consists of coal (62%), followed by oil
(4.2%), and natural gas (9.7%) (Figure 1) [2]. The primary energy supply accounts for 90%,
and electricity for 80%. However, the country aims to achieve a renewable energy share of
52% by 2030, primarily in the residential and transport sectors, to promote reduced fossil
fuel usage throughout the economy, aligned with Sustainable Development Goal 7 [2].
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Figure 1. Total energy supply by source, Morocco 2023 ([2] IEA, 2025).

Renewable energy in Morocco is mainly sourced from wind, hydropower, and solar
power (Figure 2). The share of installed wind capacity reached 1788 MW in 2022 and is
expected to reach 5 GW by 2035 [3]. However, the potential for wind energy in Morocco
extends beyond onshore projects. In 2020, the World Bank Group highlighted the estimated
technical potential for developing offshore wind farms (OWFs) within 200 km of shore-
lines [4]. This study estimated a potential capacity of 200 GW, of which 22 and 178 GW
correspond to fixed and floating foundations, respectively. This is consistent with other
studies and indicates the potential for future OWF development [5–8].

Figure 2. Renewable energy generation by source, Morocco 2000–2023 ([2] IEA, 2025).

Morocco’s regulatory framework for renewable energy is primarily governed by
national energy strategies and environmental legislation, including Law No. 13–09 on
renewable energy and Law No. 12–03 on Environmental Impact Assessment (EIA) [9,10].
While these frameworks support the development of onshore renewable energy projects, a
dedicated regulatory structure for offshore wind energy is still under development.

This study aims to explore the social acceptance of OWFs in Morocco by identifying
the key environmental and visual factors that shape public perception. Japan was included
in this study to serve as a contextual reference case to situate Moroccan perceptions within
a broader offshore wind planning context, as it represents a country where offshore project
has recently emerged and public perception remains in a formative stage, rather than as a
basis for direct statistical comparison.
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Morocco and Japan were selected for this tentative study owing to their current
trajectories of offshore wind energy development. Morocco plans to establish its first
OWF along the Atlantic Coast. The project is currently undergoing a feasibility study and
an environmental and social impact assessment, signaling a growing national interest in
this renewable energy source [11,12]. Japan is also in the early stages of offshore wind
development, with its first commercial projects launched in 2022 off the coast of Akita
and Noshiro ports [13,14]. In both contexts, offshore wind development remains relatively
recent, meaning that public perception is still forming and may influence future planning
decisions. Although Morocco and Japan differ in cultural, economic, and energy policy
contexts, investigating social acceptance at this stage can provide early insight that may
help guide sustainable offshore wind deployment strategies, without implying direct
comparability or generalization across the two contexts.

The remainder of this paper is structured as follows: Section 2 presents a literature
review, and Section 3 outlines the research methodology, including the survey design,
development of 3D visual simulations, and a preliminary discussion of the results of social
acceptance and visibility surveys. Finally, Section 4 concludes the paper with a summary
of key insights and directions for future research.

2. Literature Review
2.1. Social Acceptance of the OWF Project

Technological advances have shaped people’s lives and work, playing a key role in
addressing major challenges by enabling the use of new renewable energy sources for
everyday applications. Although some individuals recognize the benefits of technological
advancement for societal progress, others oppose it, particularly in large-scale projects,
such as energy production or mining. The nature and intensity of this opposition vary;
however, failing to address all forms of opposition can jeopardize the continuation of a
project, especially in the energy sector.

The opposition to renewable energy, particularly wind energy, is linked to several
factors, including noise [15,16], landscape deterioration [17–19], flickering shadows [20,21],
and vibrations [22,23]. Community engagement and information delivery regarding OWF
can affect acceptance rates, as studies indicate that residents often oppose such projects
owing to insufficient information and limited participation in decision-making before
construction [24–27].

Several policies have been implemented in Japan and Morocco to enhance decision-
making. One example is the Environmental Impact Assessment (EIA) Law, which has
been enacted in several countries (Japan, Act No. 81 in 1997; Morocco, Act No. 12-03).
However, these laws have limitations. In Japan, the process allows public input only for
specific documents, such as the primary environmental impact summary, draft assessment
methodology, and environmental impact statement [28], restricting public involvement in
project decisions and leaving local concerns unaddressed. However, the EIA is primarily
used as a decision-making tool, and no formal requirement exists to engage residents
beyond the mandates of the EIA process or relevant municipal ordinances [29].

In Morocco, public participation in the development of renewable energy projects is
limited. Rignall’s analysis of the Noor solar plant in Ouarzazate illustrates the exclusion
of local communities from both planning and implementation phases [30]. This lack of
engagement has resulted in adverse consequences for affected populations, including
significant water shortages and expropriation of private land [30]. The country introduced
participatory practices for renewable energy to engage local stakeholders, particularly in
marginalized rural and urban areas, aiming to foster more frequent interactions between
community actors and state officials. However, these reforms are limited or rarely used, and
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a longstanding imbalance between state and local communities remains [31–33]. Haddad
examined public participation in the construction of two solar power plants in the province
of Tata [33]. The author investigated how local actors negotiated with state representatives
regarding the energy transition and its implications for communities. It was noted that the
state engaged with the local association only after the final plans for solar power plants
were completed, and the range of topics discussed was limited. However, the interaction
between local civil society organizations and state representatives is increasing, with local
NGOs serving as platforms to channel local political demands [33].

Public participation in OWF projects may appear less important than other factors,
such as environmental and economic considerations. Some observers argue that, because
OWFs are typically located far offshore, their impact on the community is limited. How-
ever, OWF components, such as substations, cables, and onshore factories, affect local
infrastructure, businesses, and harbors, as well as fields, including shipping, shipbuilding,
fishing, and tourism [34].

Local community engagement is a critical component in realizing the full potential of
OWFs. The offshore wind industry has increasingly recognized the importance of engaging
local communities throughout the project lifecycle to positively influence both projects and
communities, particularly in terms of public support and economic benefits, as observed at
the Baltic 1 wind farm in Germany [35]. However, in certain cases, inconsistencies in the
delivery or sharing of information with stakeholders, or biased or delayed information,
can cause confusion. Therefore, it is important to collaborate with local governments to
establish coordination between the stakeholders and project developers [36].

2.2. OWF Stakeholders

Wind energy is a growing industry in Morocco and Japan. Morocco is investing more
in onshore wind farms, with a total installed capacity of 2433 MW [37], while Japan is
expanding into the sea [38]. Although these technologies are increasingly deployed in
construction, their local socioeconomic impacts have received less attention than their
biophysical impacts [39]. In Japan, research on the social acceptance of wind farm projects
has focused on residents’ reactions to wind turbines and strategies to mitigate NIMBY (Not
in my backyard) opposition [40,41]. Conversely, studies in Morocco have tended to explore
the general acceptance of renewable energy, with results showing that while acceptance is
high, knowledge regarding the technologies is low, indicating that social advantage bias
may distort community compliance [42].

Public engagement is crucial to the acceptance of renewable energy, and promoting
community participation involves identifying stakeholders at every stage of a project [43–45].
Stakeholders can be either internal (key stakeholders) or external (secondary stakeholders),
depending on their level of involvement, and it is crucial to distinguish the relationship
between renewable energy projects and stakeholders. One way to do this is to create a
diagram or chart that can help diagnose and analyze the target audience that benefits from
or is affected by such projects [46,47].

Illustrating the stakeholder subsystems can help elucidate the relationships between
major and minor parties affected by wind farm projects. Figure 3 shows a simplified dia-
gram illustrating the stakeholders involved in wind farm energy derived from a previously
published chart [46]. The figure depicts the degree of involvement of each party, both
direct and indirect, as well as the flow of information, services, and revenue among them
within a wind energy project. The stakeholders involved in a project vary depending
on their size, location, and circumstances. The diagram indicates that the general public
is less involved in the circulation of information, often due to inconsistent, biased, or
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delayed communication between developers and stakeholders, which may hinder local
consensus-building [36].

Figure 3. Diagram of wind energy stakeholders (based on a diagram from Aslani et al. 2014 [46]).
The dotted arrow denotes the flow of information toward the public, indicating communication that
may be limited.

Based on Figure 3 and previous studies on the social acceptance of OWFs, stakeholders
relevant to potential offshore wind development in the Moroccan context can be categorized
into four sub-groups within the general public: (1) coastal communities, including residents
living near the coast as well as those residing farther inland within the same municipality;
(2) the fishing industry, which includes local or general fishermen; (3) harbor and port
communities; and (4) local businesses related to coastal and regional tourism [36,48,49].

For the first and second groups, concerns regarding OWFs primarily relate to visual
and environmental impacts, as well as economic benefits. In emerging offshore wind
contexts, opposition has been most pronounced among fishermen and local businesses in
the tourism sector. The fishing industry, in particular, is concerned about the effects of wind
farms on business activities and potential disruptions to fishing and shipping areas [36].
Local businesses are more concerned with how changes in a site’s visual impact and attrac-
tiveness affect the number of visitors and the property’s aesthetics. Additionally, residents
tend to oppose such projects because of the potential impact that OWFs may have on the
value of their land, although research indicates minimal to no adverse impacts [50,51].

2.3. Visual Impact of OWFs

OWFs have a notable impact on the surrounding landscape, and the term “visual
disturbance” refers to the discomfort or annoyance individuals experience when near a
wind farm or when such facilities are within their field of vision [52]. “Visual disturbance”
is frequently referenced in discussions on renewable energy infrastructure and particularly
significant in the context of wind energy, given the substantial size, dynamic motion of
rotating blades, and visibility of turbines from considerable distances, all of which can alter
the landscape and character of a coastal environment [53,54].

Comprehensive environmental assessment studies are required before the construction
of OWFs. Such assessments are crucial for understanding the various factors that affect both
ecosystem and community perceptions. The key components of these studies include the
analysis of local wind conditions, determination of the optimal distance from the coastline,
evaluation of turbine design options, arrangement of turbine layouts, and selection of
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the most appropriate locations for installation [55]. The presence of large structures in
the marine environment, combined with the rotational movement of turbine blades and
synchronized nighttime lighting, presents significant challenges in mitigating their visual
and aesthetic impacts on the surrounding landscapes [17,56,57].

This complexity raises crucial questions regarding the adequacy of current visibility
methods in addressing the challenges posed by newer, larger projects. In response, several
studies have developed strategies to mitigate the visibility impact of OWFs and explored
methodologies: using induction fields to analyze turbine arrays [58]; quantifying the visual
impact of wind turbine light at night [59]; using time-lapse imagery to capture changes
over time [60]; assessing the influence of distance, contrast, and weather conditions on the
visibility of OWFs [61,62]; and using simulation and modeling techniques to predict visual
impact [17,52,63]. Additionally, tools such as photomontages, virtual reality (VR), stake-
holder surveys, and interviews are commonly used to gain insight into public perception
and assess the visual impact of such installations [57,64–66]

Perspectives on visual disturbances can vary significantly among stakeholders, with
those closely involved in OWFs, such as operators and developers, typically perceiving
minimal or no negative impact on the surrounding landscape. Conversely, local populations
and visitors to coastal areas may express strong concerns that wind farms negatively affect
their enjoyment and appreciation of the natural landscape. The visual presence of OWFs
may discourage tourism in these regions, as large wind turbines on the horizon can detract
from the aesthetic appeal of the landscape [67–69].

Nonetheless, research indicates that these negative impacts can be mitigated by several
factors, including the distance from the wind farm to the coast and prevailing perceptions
of wind energy. Studies have shown that OWFs can attract visitors interested in sustainable
tourism and the associated benefits of renewable energy projects [70–72]. Ultimately,
although the visual impact of OWFs is significant, individual perception plays a crucial
role in shaping these views. Notably, differences in the acceptance of, and views on,
new technologies and renewable energy initiatives typically emerge between residents
and visitors [73–75]. Understanding these varied perceptions is critical for balancing
the development of renewable energy projects with local community interests and the
preservation of the natural landscape.

3. Social and Visual Acceptance of Offshore Wind Energy in Morocco
This study explored perceptions of OWFs in Morocco to identify the key social factors

influencing their acceptance in coastal settings. This research was conducted in two sequen-
tial stages.

First, a social assessment survey was conducted in Morocco to collect perceptions of
wind energy and offshore wind development. The Moroccan survey results were inter-
preted descriptively and contrasted with data from a public perception survey conducted
in Japan, which served as a contextual reference to provide broader insights, rather than a
basis for direct statistical comparisons.

Second, a visual impact assessment was conducted using a series of 3D visualizations
depicting a conceptual OWF along the Moroccan coast. These visual representations were
subsequently used in a small-scale exploratory follow-up survey to assess the initial reac-
tions to different layouts and distance configurations. This component was designed to gen-
erate qualitative and indicative insights, rather than statistically generalized conclusions.

Given the exploratory nature of the study and the differences in sample sizes between
the datasets, all findings were interpreted descriptively.
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3.1. Social Assessment Survey
3.1.1. Approach

Several studies have investigated the social acceptance of OWFs worldwide [40,76,77].
However, as no OWF projects are available for study in Morocco, existing studies have
mainly focused on the potential establishment of future projects along the Moroccan
coast [5–7,78].

To explore public perceptions in this emerging offshore wind context, a small-scale
web-based survey focusing on the social acceptance of offshore wind farms (OWFs) was con-
ducted in Morocco. Due to the exploratory nature of the study, the survey was distributed
via social media platforms, with voluntary participation and anonymous responses, to
capture initial attitudes toward offshore wind development. To provide additional con-
text for interpreting the Moroccan responses, data from a comparable public perception
survey conducted in Japan were used. The Japanese survey was administered through a
third-party survey provider and was used solely for the purposes of this research.

Although Morocco and Japan differ in their stages of offshore wind development and
survey conditions, Japan was selected because its offshore wind sector is relatively recent
compared with long-established European markets, while still representing a transitional
stage between emerging and more established offshore wind contexts. This makes it a
suitable reference for Morocco’s early-stage development. In addition, both countries
have extensive coastal areas where offshore wind development is a significant spatial and
social issue. The use of an identical questionnaire in both surveys enabled a structured
descriptive source of attitudes and perceived priorities while acknowledging contextual
and sample-size differences.

The surveys were conducted over a month and were designed to assess three core
sustainability pillars: social, economic, and environmental. It should be noted that the
survey did not collect respondents’ geographic location. This choice reflects the nature of
the study, which aimed to capture an initial attitude toward offshore wind development
among a small group of participants, regardless of their place of residence.

The questionnaire included four main sections and a feedback section covering the
general knowledge of wind energy and public opinion on the three sustainability aspects.
Table 1 summarizes these themes and presents sample survey questions with their associ-
ated response types.

Table 1. Category and keynote questions used for the social assessment survey in both Morocco
and Japan.

Questions (Examples) Type of Question

General knowledge

Have you ever heard of the word “wind turbine”? Yes/No/Unsure

Have you ever heard of the words “offshore or onshore
wind farm”? Yes/No/Unsure

Have you ever seen an offshore wind farm in person? Yes/No/Unsure

What is your overall opinion on wind energy? Positive/Negative/Neutral

Economic aspect

Do you think Wind farm projects generate revenue? Yes/No/Unsure

Do you think that offshore wind farms can produce enough
electricity to meet the needs of society? Yes/No/Unsure

On a scale of 1 to 5, how do you feel about wind energy as a
source of energy?

Scale (1–5):
1—strongly against
5—strongly in favor
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Table 1. Cont.

Questions (Examples) Type of Question

Economic aspect

Do you think that wind energy can reduce energy costs for
consumers in your region? Yes/No/Unsure

Do you think the government should invest in wind energy? Yes/No/Unsure

If wind farm projects generate revenue, how should it
be utilized? Multiple answers

Social aspect

Will you be willing to live near a wind turbine? Yes/No/Unsure

Do you believe that the concerns and opinions of local
communities are considered in the installation of offshore
wind farm projects?

Yes/No/Unsure

To what extent do you believe public opinion has an influence
on decisions regarding offshore wind farm locations?

Scale (1–5):
1—strongly against
5—strongly in favor

How would you rate the transparency of information
provided by offshore wind farm developers regarding project
impacts and benefits?

Scale (1–5):
1—strongly against
5—strongly in favor

What factors would improve community engagement in
offshore wind farm projects? Multiple answers

In your opinion, should local communities be compensated
for the creation of a wind farm project? Yes/No/Unsure

Environmental aspect

Do you think offshore wind farms are a potential threat to
marine life and the ecosystem? Yes/No/Unsure

How important do you think offshore wind farms are in
addressing climate change? (reducing CO2 emission)

Scale (1–5):
1—strongly against
5—strongly in favor

How important is it for offshore wind farm developers to
prioritize environmental protection?

Scale (1–5):
1—strongly against
5—strongly in favor

Which of the following environmental impacts do you
consider to be the most significant concerns regarding offshore
wind farms?

Multiple answers

Would you accept the creation of an offshore wind farm near
your coast? Yes/No/Unsure

The social aspect variable included items related to community participation, trans-
parency of information, and consideration of local opinions. The economic aspect variable
included perceptions of job creation, economic development, and government investment.
The environmental aspect variable reflected concerns regarding marine ecosystems, visual
impact, and climate-related benefits. The knowledge variable was based on respondents’
self-reported familiarity with wind energy technologies.

3.1.2. Results

(a) Analysis of data from Morocco

Table 2 presents the backgrounds of the survey participants in Morocco. A total of
51 individuals, aged 16 to 56 years, participated in the survey. Among the respondents,
27 were female, and 24 were male. Additionally, 51% were employees and 33% were
students. The survey was administered in English and French. Since the study was intended
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as an exploratory investigation, the goal was not to achieve statistical representativeness
but rather to gather initial perceptions and attitudes toward offshore wind development.

Table 2. Background of the respondents from Morocco.

Number of respondents 51

Gender Female 53%, Male 47%

Age Between 16 and 56 years

Education level High school to university

Occupation
Employee 51%
Students 33%
Other 16%

• Multiple-Choice Questions

This section presents the results of multiple-choice questions from the Moroccan
survey, which aimed to document respondents’ attitudes toward the potential development
of OWFs. The responses reflected perceived priorities and concerns across economic, social,
and environmental dimensions. The results of the multiple-choice questions are presented
in Table 3.

Table 3. Multiple-choice questions included in the social acceptance survey in Morocco.

Key Questions Response Percentage

Usage of revenue Lower energy cost 74.5%

Community engagement improvement Clear and accessible information 80.4%

Information delivery Online portals/social media 70–80%

Compensation contributor Government/Offshore Wind Farm Developers 51%

Major environmental impact Marine wildlife/oil leakage/visual impact 55%

The survey results indicated that the majority of the respondents (74.5%) preferred that
revenue generated from OWFs be allocated to reducing household energy costs. Regarding
information provision, 80.4% of participants preferred clear, accessible information about
OWF projects. When asked about their preferred communication channels, respondents
most frequently selected online and social media platforms. Regarding responsibility for
compensation, 51% of respondents indicated that either government authorities or OWF
developers should bear the associated costs. Environmental concerns were also reported,
with 55% of respondents identifying marine wildlife disturbances, oil leakage, and visual
impacts as key issues. Among these, 11.8% specifically identified visual impact as a concern.

• Correlation analysis of scaling questions

An exploratory correlation analysis was conducted to examine the associations be-
tween the social acceptance of OWFs and other sustainability-related dimensions. Four com-
posite variables were derived from the scaling questions: social, economic, environmental,
and wind energy.

Pearson’s correlation coefficients were calculated to examine the direction and strength
of the linear relationships between these variables. The Likert-scale responses were treated
as interval data. Correlation analyses were conducted separately for each country to
minimize the bias resulting from unequal sample sizes. All the correlation results were
interpreted descriptively and reflected associative patterns rather than causal relationships.
In addition, the correlation analyses were conducted separately for each country and
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interpreted within-case only; no direct comparison of correlation strength or statistical
equivalence between Morocco and Japan was intended or performed.

As shown in Table 4, a strong positive association (r = 0.900) is observed between the
social and environmental aspects of the Moroccan dataset. A weak negative association
(r = −0.312) was identified between social and economic aspects. Additionally, a weak
positive association (r = 0.161) was identified between knowledge of wind energy and
social aspects.

The results of the descriptive analysis of the acceptance-related questions from the
Moroccan survey are presented in Figure 4. Overall, the respondents generally reported
positive attitudes toward the development of offshore wind energy projects. High levels
of support were reported for government investment (92%) and for potential job creation
associated with OWF development (84%). Positive responses were also reported regarding
the integration of OWFs into the coastal environments (84%).

Responses were more divided when respondents were asked about living near OWFs;
55% reported positive views, and 45% reported negative views. Similarly, responses
regarding the consideration of public opinion during OWF development showed a near-
even split; 45% expressed positive views, and 55% expressed negative views.

Figure 4. Analysis of survey data from Morocco.
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Table 4. Social acceptance of OWFs in Morocco.

Social Aspect Economic Aspect Knowledge Environmental Aspect

Social aspect 1

Economic aspect −0.312 1

Knowledge 0.161 0.146 1

Environmental aspect 0.900 −0.722 0.128 1

(b) Analysis of data from Japan

Data from Japan were included as a contextual reference for Morocco’s exploratory
offshore wind analysis. Rather than functioning as a directly comparable empirical dataset,
they provide insights into the perception trends related to these technologies in Japan and
offer lessons from Japan’s evolving experience in OWF development.

Table 5 presents background information on the Japanese survey participants. In total,
365 individuals participated in the survey, of whom 49% identified as female, 50% as male,
and 1% did not specify their sex. Participants were aged 16 to 56 years. Most respondents
were employed (85%), followed by individuals reporting other occupations (12%) and
students (3%).

Table 5. Backgrounds of the respondents from Japan.

Number of respondents 365

Gender Female 49%, Male 50%
unspecified 1%

Age Between 16 and 56

Education level High school to university

Occupation
Employee 85%
Students 3%
Others 12%

• Multiple-choice Questions

The results of the multiple-choice questions from the Japanese survey are summarized
in Table 6 and reflect the respondents’ attitudes toward OWF development across economic,
social, and environmental dimensions. Approximately 70% of respondents preferred allo-
cating OWF-generated revenue to reduce household energy costs. Regarding community
engagement, the respondents most frequently identified clear and accessible information
and early involvement in project planning as important considerations. Information is
commonly disseminated through online platforms, social media, and public meetings.
Environmental concerns were also reported, with 67% of respondents identifying potential
disturbances to marine wildlife and risks of oil leakage.

• Scaling Questions

Similar to the Moroccan survey, an exploratory correlation analysis was conducted on
the Japanese dataset to examine the associations among the social, economic, environmental,
and knowledge-related aspects of OWFs. The results are presented in Table 7.

A positive association (r = 0.808) was observed between the social and environmental
aspects. The association between economic and social aspects was weak (r = −0.110). In
addition, a strong negative association (r = −0.725) was identified between social acceptance
and knowledge-related aspects.
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Figure 5 provides a descriptive overview of the respondents’ attitudes toward OWFs
in Japan. Overall, the sentiment was slightly positive (54%), while a substantial proportion
of the respondents reported negative views (42%). Support for government investment
was reported by 42% of the respondents. When asked about the presence of OWFs in
their local area, 13% of respondents expressed support, while 60% expressed opposition.
Responses related to economic benefits, such as job creation, received limited support, and
a considerable proportion of respondents expressed uncertainty about the future impacts
of OWFs.

Figure 5. Analysis of survey data from Japan.

Table 6. Multiple-choice questions of the social acceptance survey in Japan.

Key Questions Response Percentage

Usage of revenue Similar 70%

Community engagement improvement Clear and accessible information/earlier involvement in
project planning 70–80%

Information delivery Online portals/social media/public meeting 70–80%

Compensation contributor Similar 61%

Major environmental impact Marine wildlife/oil leakage 67%
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Table 7. Social acceptance of OWF in Japan.

Social Aspect Economic Aspect Knowledge Environmental Aspect

Social aspect 1

Economic aspect −0.110 1

Knowledge −0.725 0.472 1

Environmental aspect 0.808 0.067 −0.886 1

3.1.3. Discussion

An analysis of the Moroccan survey, complemented by the Japanese dataset, provides
exploratory insights into the factors associated with public acceptance of OWFs. In both
survey contexts, environmental considerations emerged as a prominent dimension of
social acceptance, particularly regarding marine ecosystems, wildlife protection, and visual
impacts on the landscape.

The study involved substantially different sample sizes for Morocco (n = 51) and
Japan (n = 365), which limited the scope of a direct statistical comparison between the two
datasets. The Japanese data serve as a reference for early-stage expansion of the offshore
wind planning environment, while Morocco represents an emerging context. Although both
datasets include correlation analyses, these results are used descriptively to support within-
country interpretation and contextual contrast, rather than to facilitate direct statistical
comparison between Morocco and Japan.

In the Moroccan survey, which served as the primary empirical focus of this study,
respondents generally expressed supportive attitudes toward OWFs when environmental
aspects were perceived as adequately addressed. This is reinforced by the strong positive
association between social acceptance and environmental aspects (r = 0.900), indicating
that, within the surveyed group, the perceived environmental identity of offshore wind
projects constitutes a central source of social value. Acceptance appears to be associated
with perceptions of environmental protection. However, given the relatively small sample
size, this strong correlation should be interpreted with caution, as correlation coefficients
may be sensitive to sample size and respondent composition.

Comparable patterns were observed in the Japanese dataset, although differences
emerged in the relative emphasis on economic and knowledge-related aspects (Figure 6).
In Morocco, a weak negative association between economic factors and social acceptance
(r = −0.312) was observed, with the Japanese dataset showing a relatively similar tendency.
This finding indicates a potential decoupling between the anticipated financial benefits and
public support within the survey group. Such associations can be linked, as suggested in
previous studies [27,28,31,38], to perceptions that large-scale renewable energy infrastruc-
ture primarily benefits national-level stakeholders rather than improving the immediate
socio-economic conditions of local coastal communities. Collectively, these findings suggest
that concerns related to environmental integrity and perceived fairness in decision-making
may be influential factors in shaping social acceptance than economic incentives within the
survey group, which is consistent with discussions of trust and procedural justice in the
social acceptance literature [23,27,33,34].

The findings also point to shared priorities and context-specific differences in public
perceptions across the two survey contexts. In both Morocco and Japan, respondents ex-
pressed interest in allocating OWF-generated revenue to reduce household energy costs and
expected institutional responsibility for compensation mechanisms. Differences emerged
in the preferred modes of engagement. Japanese respondents placed greater emphasis
on early involvement in project planning, whereas Moroccan respondents highlighted
the importance of clear, accessible information. Digital communication channels were
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favored in both contexts, although traditional public meetings appeared to remain more
relevant among some respondents in Japan. Sensitivity to visual impacts was more pro-
nounced among the Moroccan respondents, reinforcing the importance of location-specific
planning considerations.

Figure 6. Diagrams showing the main factors impacting the social acceptance of OWFs in Japan
and Morocco.

The responses to the open-ended questions further emphasized the importance of
transparency and public participation. Although many respondents expressed interest
in the development of OWFs, they raised concerns about environmental risks and the
limited opportunities for meaningful community involvement. These findings align with
established concepts in social acceptance literature, including trust, procedural justice, and
the importance of early and inclusive stakeholder engagement [35,79,80].

Overall, the results indicate a cautiously supportive attitude toward OWFs in both
survey contexts, alongside notable concerns regarding environmental impacts and local
sitting. Given the exploratory nature of the study, the findings should be regarded as
indicative rather than conclusive. Nevertheless, they highlighted the importance of inte-
grating environmental safeguards, transparent communication, and participatory planning
processes to foster public trust and support for offshore wind development, particularly in
emerging contexts, such as Morocco.

3.2. Visual Impact Assessment Survey
3.2.1. Approach

Following a social acceptance survey in Morocco, a visual impact assessment was
conducted to explore the perceptions of OWF visibility in a coastal context. This component
was designed as a preliminary exploratory study that focused on the potential visual
implications of OWFs rather than on a comprehensive environmental impact evaluation.

To support this assessment, a series of three-dimensional (3D) visualizations depicting
a hypothetical offshore wind installation along the Rabat coast was developed. Figure 7
presents the selected area with the two chosen distances (5 km & 20 km) to evaluate
the initial perception attitude. The conceptual OWF configuration was based on existing
offshore projects, specifically the Akita Port offshore wind project in Japan, which comprises
13 turbines with a rated capacity of 4.2 MW each. This project was selected as a reference
case because it represents the first large-scale offshore wind development project in Japan
and is located approximately 4 km from the urban coastline. This proximity provides
a relevant contextual example for examining the potential visual implications of wind
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turbines in coastal settings [58]. No site-specific technical parameters (e.g., bathymetry,
seabed conditions, or foundation types) were adopted from the Akita case, and the reference
is used solely for visual and configurational purposes.

 
Figure 7. Location of the proposed offshore wind farm for this study. The inset map shows Rabat
Beach, including the two distances used for evaluation (green = 5 km; yellow = 20 km). (Google Earth).

• Digital model

Visualizations were produced using Blender 3.6, an open-source 3D computer graphics
software widely used for visual simulations and rendering. A 3D model of wind turbines
was created and positioned in five distinct spatial configurations, as illustrated in Figure 8,
with four representing organized layouts and one representing a disorganized arrangement.
Turbines were placed at two distances from the shoreline (5 and 20 km) to assess the
influence of distance on visual perception. The final rendered images were generated from
both landmark-level and aerial viewpoints under different daytime lighting conditions,
excluding nighttime scenarios (Figure 9). The number of visible turbines varies across the
visualizations due to differences in viewing distance and perspective. Close-range and
aerial views display only turbines within the frame, while long-distance views show a
larger portion of the wind farm layout.

Figure 8. Illustrative representation of the proposed turbine layouts, with positions 1 to 4 organized
and 5 disorganized.
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Figure 9. 3D models of five turbine layouts from two perspectives and two distances (5 km and
20 km). The number of visible turbines varies with perspective and framing, as only turbines within
the field of view are included, without affecting interpretation.

Technical parameters, such as cable installation, cable length, grid connection, and
wind direction, were not included in the visual simulations because this preliminary
assessment focused on visual perception rather than engineering feasibility.

• Follow-up visual perception survey

A follow-up survey was conducted using the generated 3D visualizations to collect
exploratory feedback on the perceived visual impact. The survey targeted individuals
residing near the Rabat coastline or who had previously visited the area. The visual
perception survey was conducted using a voluntary web-based questionnaire distributed
via social media platforms, particularly within groups related to the city of Rabat. This
approach was adopted to reach individuals familiar with the coastal context represented in
the visualizations. Participation was open and anonymous.
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The survey received responses from 30 participants, primarily students and employed
individuals aged 16–50 years. Information regarding participants’ educational background
or actual location was not collected, as the study was designed to capture exploratory
insights rather than achieve statistical representativeness.

The survey comprised two sections. The first section assessed perceptions of turbine
layout and spatial arrangement, while the second examined perceived acceptability relative
to distance from the shoreline (5 km and 20 km). Responses were collected using a five-point
Likert scale ranging from “Bad” (1) to “Good” (5). An open-ended question was included
to allow the participants to indicate their preferred locations and provide qualitative
feedback. Given the limited sample size, the survey results are interpreted as indicative and
exploratory. The selected qualitative responses that provide insight into the participants’
perceptions are presented in Table 8. The respondents’ statements were lightly rephrased
for clarity while preserving their original meaning.

Table 8. Selected feedback/comments from the survey.

Respondents Feedback

X1
This is an interesting subject, as green energy is crucial to a country’s energy transition. However, it is
important to reduce the environmental impact of green energy technologies, especially on wildlife,
landscapes, and local communities.

X2 Wind turbines are among the future solutions for generating energy, and the location of these wind farms is
critical to achieving the goal with minimal waste.

X3 Wind turbines are necessary; however, I would prefer them not to disturb the natural scenery of the beach.

X4 Wind potential is extremely high in some cities; however, we should also consider their tourist potential.

X5 The installation of wind turbines limits the ability to appreciate the ocean view and the natural horizon.

X6 I prefer that the views of the ocean, sunset, and sunrise remain unobstructed.

3.2.2. Results

The results of the visual perception survey indicated variations in the participants’
responses across different turbine layouts and viewpoints. Among the proposed configu-
rations, Layout 1 received the highest average rating, while Layouts 4 and 5 received the
lowest. Aerial views were rated more positively than landmark-level views across layouts.
Configurations characterized by more regular, shore-aligned arrangements received higher
ratings than those characterized by less organized layouts (Figure 10).

Figure 10. Graphs showing the overall opinions on five different turbine positions. (a) Good
evaluations (b) Bad evaluations.
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Responses also varied according to the simulated distance between the turbines and
the shoreline. Overall, layouts located 20 km apart received higher ratings than those
located 5 km apart (Figure 11). Although certain layouts (Positions 1 and 4) received
relatively positive ratings at greater distances, their ratings decreased when the same
configurations were presented at 5 km. These results indicate a consistent pattern of lower
ratings for offshore wind farm visualizations located closer to the shoreline.

Figure 11. Graphs showing the overall opinion on the distance from the shore. (a) Good evaluations
(b) Bad evaluations.

3.2.3. Discussion

The results of the visual perception assessment indicate that both turbine location and
spatial configuration play a significant role in shaping public perceptions of offshore wind
farms (OWFs). Layouts that are aligned with the shoreline and exhibit a regular spatial
arrangement were generally evaluated more favorably, suggesting that visual coherence
with the surrounding coastal landscape contributes to more positive perceptions.

Distance from the shoreline emerged as a particularly influential factor. Across all
scenarios, turbines located farther offshore received more favorable evaluations compared
to those positioned closer to the coast. Even when the spatial organization of the layout
was positively perceived, near-shore configurations were consistently rated less favorably.
Qualitative responses further revealed that turbines located near the shoreline were often
perceived as visually intrusive and potentially incompatible with recreational and marine
activities, including swimming and water-based tourism (Figure 12 and Table 8).

These findings highlight the importance of considering visual impact in coastal zone
management and offshore wind planning, particularly in regions such as Rabat, where
coastal landscapes hold significant recreational and economic value. The perceived visual
intrusion associated with nearshore installations may influence how coastal spaces are
used and valued, especially in relation to tourism. This is consistent with previous research
indicating that the visibility of OWFs can affect landscape perception and beach visitation
preferences, particularly when turbines are located closer to shore [34,61,75].

From a planning perspective, integrating visual impact assessments into early-stage
decision-making processes may support a more balanced approach to offshore wind devel-
opment. This is especially relevant in emerging contexts such as Morocco, where offshore
wind projects are still in the feasibility stage and public familiarity with such infrastructure
remains limited.

Overall, the findings suggest that both the spatial arrangement and placement of
turbines influence perceived visual impact and, consequently, social acceptance. While
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the results are based on an exploratory assessment with a limited sample size and should
therefore be interpreted as indicative rather than generalizable, they provide initial evidence
supporting the integration of visual and contextual considerations into offshore wind
planning strategies in Morocco.

Figure 12. Overall opinions concerning the optimal distance of offshore wind turbines in Morocco
according to the survey.

4. Policy and Planning Implications
The findings of this study provide preliminary insights with direct relevance to off-

shore wind planning within the Moroccan policy and regulatory context. Morocco’s
national energy strategy, which aims to achieve 52% renewable energy in installed capacity
by 2030, has thus far focused primarily on onshore wind, solar, and hydropower devel-
opment. While legal frameworks such as Law No. 13-09 on renewable energy and Law
No. 12-03 on Environmental Impact Assessment (EIA) provide a foundation for renewable
energy deployment, a dedicated and operational regulatory framework for offshore wind
development remains under development.

Within this emerging policy environment, the present findings indicates that social
acceptance considerations, particularly environmental protection and visual integration,
should be incorporated at an early stage of offshore wind planning in Morocco. Survey
results showed that environmental concerns and visual impacts play a significant role in
shaping public attitudes, especially in contexts where public familiarity with offshore wind
remains limited. Integrating social and visual assessments alongside technical feasibil-
ity studies could therefore support more context-sensitive decision-making and reduce
potential opposition [22,56,61].

From a spatial planning perspective, the visual perception assessment indicated that
turbine location, layout organization, and distance from the shoreline may influence per-
ceived acceptability. In particular, nearshore turbines were consistently evaluated less
favorably, while more regular and coherent layouts received more positive evaluations.
These findings underscore the need to incorporate visual impact assessments into coastal
zone management and marine spatial planning frameworks. particularly in regions where
offshore wind development may intersect with tourism, fisheries, and recreational coastal
uses [32,34,66].

A contextual comparison with Japan further suggests that, as offshore wind sectors
develop, public concerns may shift from general awareness and information needs to
procedural participation and distribution considerations. For example, the expansion of the
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Noor Solar Plant in southern Morocco and the social challenges resulting from developing
the project without involving local communities underscore the need for a governance
framework that evolves alongside sectoral development and ensures early stakeholder
engagement, benefit-sharing mechanisms, and inclusive decision-making processes [28,31].

Overall, these insights highlight that the transition to offshore wind energy involves
more than just technological and economic considerations. It is a socio-technical change
that requires coordination between infrastructure development, environmental care, and
societal values. Incorporating social acceptance and visual planning early in policymaking
and project design can help foster more sustainable and publicly accepted offshore wind
development in Morocco.

5. Conclusions and Future Approaches
This study examines the social acceptance of OWFs in Morocco and explores the

potential visual implications of future offshore wind development along the Moroccan
Atlantic coast. The findings underscore the potential role of environmental considerations,
particularly ecological protection and visual integration, in shaping public attitudes toward
OWFs, and highlight the importance of careful site selection in fostering social acceptance.

The contribution of this study lies in its exploratory examination of social acceptance
and visual perception through a combined approach integrating three-dimensional (3D)
simulations of hypothetical OWF layouts with a web-based survey. While social acceptance
and visual impacts of offshore wind have been widely examined in established European
markets, empirical evidence from North African contexts remains scarce. This study
offers early, indicative empirical insights that help inform initial discussions on social
and visual considerations associated with offshore wind development in an emerging
planning context.

From a policy perspective, the findings indicate that future offshore wind development
in Morocco could benefit from early and transparent engagement with coastal communities,
emphasizing environmental protection and visual integration rather than focusing solely
on economic benefits. Clear communication strategies, including the use of digital plat-
forms, may help address the information gaps identified in the survey, while participatory
planning processes could support trust-building and procedural fairness. In addition,
visually sensitive site selection strategies, such as a greater distance from the shoreline and
coherent turbine layouts, should be considered during the early planning stages to mitigate
the perceived visual impacts.

Survey data from Japan were used as a contextual reference to situate Moroccan
findings within a broader offshore wind planning landscape. While this comparative
perspective provides valuable insights, the findings should be interpreted with caution
due to methodological limitations, including the exploratory nature of the study, the
small and non-representative sample, and differences in survey context. The use of social
media for survey distribution may also introduce bias toward younger or more digitally
active populations, while limited geographic and language coverage may further affect the
representativeness of the results. Therefore, the findings should be considered indicative
rather than generalizable.

Despite these limitations, this study contributes to the ongoing discussions on offshore
wind development in emerging contexts by identifying key factors associated with public
acceptance and demonstrating the relevance of visual perception in coastal planning. The
findings indicate that the successful development of OWFs in Morocco depends not only on
technical and economic feasibility but also on alignment with public values, environmental
safeguards, and transparent planning processes.
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Future research should build on these preliminary insights through larger-scale, more
representative surveys, potentially incorporating longitudinal designs to capture changes
in public perception over time. Additionally, further research could explore regional and
cultural differences within Morocco, integrate more detailed visual impact assessments,
and examine stakeholder engagement mechanisms in greater depth. Such efforts would
facilitate the development of offshore wind projects that are both socially acceptable and
environmentally responsible, thereby contributing to the sustainable development of Mo-
rocco’s offshore wind potential.
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