
Citation: Theodorou, J.A.; Katselis, G.;

Anagnopoulos, O.; Bourdaniotis, N.;

Michaelidis, B.; Moutopoulos, D.K.

The Willingness to Assess and

Contribute to Pinna-SOS Recovery

Actions of Marine Fishers/Farmers

and Stakeholders. Fishes 2024, 9, 297.

https://doi.org/10.3390/fishes9080297

Academic Editor: Cosmas I.

Nathanailides

Received: 25 June 2024

Revised: 25 July 2024

Accepted: 26 July 2024

Published: 30 July 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

fishes

Article

The Willingness to Assess and Contribute to Pinna-SOS
Recovery Actions of Marine Fishers/Farmers and Stakeholders
John A. Theodorou 1,* , George Katselis 1 , Orestis Anagnopoulos 2, Nikos Bourdaniotis 2, Basile Michaelidis 3

and Dimitrios K. Moutopoulos 1,*

1 Department of Fisheries & Aquaculture, University of Patras, GR302 00 Mesolonghi, Greece;
gkatselis@upatras.gr

2 Advanced Planning & Consulting SA (APC S.A.), Solonos 14, GR106 73 Athens, Greece;
oanagnopoulos@apc.gr (O.A.); nbourdaniotis@apc.gr (N.B.)

3 Laboratory of Animal Physiology, Department of Zoology, School of Biology, Faculty of Sciences,
Aristotle University of Thessaloniki, 541 24 Thessaloniki, Greece; michaeli@bio.auth.gr

* Correspondence: jtheo@upatras.gr (J.A.T.); dmoutopo@upatras.gr (D.K.M.)

Abstract: The present study aimed to address the issue of pressure on the remaining populations of
the critical endangered species, fan mussel, Pinna nobilis, in the Eastern Mediterranean. Marine profes-
sional (shell/fish farmers, divers, fishers, administrators, etc.) stakeholders’ knowledge (n = 151) in
Greece reports that there was a reduction (81.6%) of the P. nobilis individuals during the last 15 years,
especially in the years 2010–2012 and 2017–2018. Species’ abundance decline is significantly (ρ = 0.293,
p < 0.05) correlated over the last 5 years with the observed natural ecosystem degradation. Partici-
pants also stated that the main cause was pathogens alone (28.8%) or in combination with (illegal)
fishing (17.1%) or pollution (14.4%). Additionally, 88% of them supported a total prohibition on the
use of fan mussels for commercial purposes in order to restore stock levels.; 72.4% stated claimed
that no appropriate control was in place and that they (>59.4%) were unsure if this monitoring
control is carried out by the competent authorities. Marine stakeholders consider the importance
of the species for biodiversity preservation (56.1%), environmental education (35.1%), and diving
parks (29.7%). They declared that it is important to record-observe P. nobilis conservation reserves
regions (42.6%), monitor areas of responsibility (39.9%), participate in the information society/use
of social networks (38.5%), and participate in informational meetings (37.9%). The lack of interest
among shell/fish farmers to contribute to P. nobilis on-growing farming indicates the ignorance to the
potential benefits of the valuable ecosystem services provided by aquaculture through biodiversity
conservation. Nevertheless, there is a demand for promoting the “conservation aquaculture” con-
cept through its incorporation into marine farming activities supplementary to their core business
in “production”.

Keywords: aquaculture conservation; illegal fisheries; Pinna nobilis restoration; ecosystem services;
mass mortalities; Greece

Key Contribution: This article provides Greek marine professional stakeholders’ (fishers; aquaculture,
authorities, and others) observations for the decline of P. nobilis and their willingness to contribute to
the species’ recovering restoration actions.

1. Introduction

Fan mussel, Pinna nobilis (Linnaeus, 1758), is the Mediterranean Sea’s biggest endemic
Pteriomorphian bivalve, with lengths of up to 120 cm. This species is protected under the
Mediterranean Specially Protected Areas Protocol (95/96 SPA ANNEX II) and European
legislation (92/43 EEC). P. nobilis was recently classified as critically endangered on the
IUCN Red List of Threatened Species [1]. One of the most significant issues that P. nobilis
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populations confront is the influence of multipathogen infections and multifactorial patho-
genesis (protozoan parasite Haplosporidium pinnae, bacteria from within the Mycobacterium
simiae complex, and those similar to Vibrio mediterranei) [2,3]. This synergism with mul-
tipathogen presence has caused enormous death episodes and raised the possibility of
extinction in many of the areas where this species lives [4–6]. The parasite’s disastrous con-
sequences have been recorded in a number of Mediterranean countries, including France,
Italy, Tunisia, Turkey, Greece, and even one of the last remaining safe shelters for the fan
mussel in Croatia [7,8].

The ecological services that the fan mussel delivers to the environment have received
little (if any) attention. Shellfish farm producers treat these organisms collectively as
biodepositors, regardless of species [9–11]. Given that there is no applicable legislative
directive to provide practical direction for this issue, problems like the recruitment of the
species and what a responsible producer should do must be addressed [12]. It is true
that standards for appropriate environmental practice based on the biology of the species
must be developed, made available, and conveyed to shellfish producers. Fan mussels’
food has received little attention [12,13], even though as a mollusk bivalve, it provides
crucial ecosystem functions. Furthermore, more information is needed in the “conservation
aquaculture” of vulnerable species. Projecting producers’ contributions to the public as
“environmental guardian angels” of endangered species is now critical [12,14,15]. This
promotion may encourage shellfish farmers to “adopt” the protection of endangered species,
providing, in addition to their main production operations, species protection through
collection and protection of young individuals through pre-growing, with the ultimate goal
of enriching wild stocks. The cost and results of this species-protection endeavor should be
evaluated both in terms of ecosystem services and in terms of the societal approach.

Synergies between different sectors that operate primarily in the same sector of a
region, such as the Natura 2000 network, will contribute to the conservation and enhance-
ment of endangered species such as finches, offsetting some of the above costs while
creating new added value using existing infrastructures and knowledge. Assessing the
ecosystem services provided by such an intervention will help to quantify previously
unknown ecosystem values. Fisheries research is becoming more and more integrated with
the quantification of the fisher’s expertise, a contemporary method for gathering data on
fisheries [16]. The aforementioned information is especially helpful when incorporating
fishery production data into ecosystem fisheries models (Ecopath with Ecosim: [17]) to
define reference limits and exploitation indicators as well as to comprehend the structure
and function of ecosystems [18,19]. To systematically document unlawful, unrecorded,
and unregulated fishing, the European Union has established a community system for
recording fishing productivity and effort statistics [20].

The present study aimed to address the issue of pressure on the remaining popula-
tions of the endangered species. More specifically, the purpose is to (i) determine which
environmental (depth and habitat features) and anthropogenic factors may be related to the
occurrence and density of fan mussels; (ii) evaluate the effects of fisheries on fan mussels,
such as illegal collection and bycatch associated with various fishing gears; and (iii) assess
the stakeholders’ knowledge of the conservation status of this endangered species [16]. The
methodology for the bivalves developed by [21] will be applied to the ecological services
that the fan mussel offers.

2. Materials and Methods
2.1. Survey Design

A variety of stakeholders, including coastal fishers, mussel/oyster and fish farmers,
other marine professionals, public fisheries offices, local bodies, recreational fishers and
divers, as well as organizers of other marine recreational activities within Greek territory
(Figure 1), participated in the survey. In specific, almost a third of participants (29.6%) were
derived from Central Aegean, whereas 21.0% were derived from North and South Aegean
areas and 19.8% from Ionian Sea and to a lesser extent by the Korinthiakos and Pagasitikos



Fishes 2024, 9, 297 3 of 16

gulfs (6.2% and 2.5%, respectively). To determine the sample from the target groups to
complete the questionnaires, official updated data were recorded following the official data
from the Fisheries Departments of the Regional Agriculture and Veterinary Directorates
of the respective regions, as well as the updated contact details of the relevant collective
bodies [22]. The respondents that participated in the survey and were located within the
Greek territories that were chosen represented at least 30% of the total allowed capacity or
30% of the total number of shellfish farming units [23]. All participants completed a single
questionnaire that captured their perspectives.
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Figure 1. Fan mussel’s presence and areas of significant reduction of abundance. 1: North Aegean;
2: Central Aegean; 3: Pagasitikos Gulf; 4: South Aegean; 5: Korinthiakos Gulf; and 6: Ionian.

The two most widely used techniques for gathering data for the study were telephone
interviews and in-person interviews. While the second way is less expensive and combines
the instability of a direct interview with the affordability of emailing, the first option is
more dependable but more costly. It should be mentioned that direct interviews were
used to get the majority of the necessary data. The study was conducted in February and
June of 2022; before completing the questionnaires, the mussel farmers were informed that
participation in the survey was voluntary and that the survey was impersonal. In order to
reduce the possibility of bias, the same individual conducted each interview, guaranteeing
that questions were asked in the same way and that responses were given voluntarily and
without coercion.

The questionnaire consisted of two sections (Appendix A), the first one with 26 questions
focusing the area of expertise of the participants and their status of knowledge on fan mussel
abundance, protection, historical trends, causes of decline and threats. This section also
included proposals for protection and suggested ecosystem services that would safeguard
the studied species. The second section included the demographic features of the samples.
Certain questions were dichotomous (YES or NO) and others were multi-thematic, for
example, there were nine topics for question A22 “To what extent do you think the fan
mussel contributes to the following services?” and seven topics for question A24 “How can
you contribute to the protection of Pinna nobilis?”. The first question is based on a 5-point
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Likert ranking (0 = I do not know; 1 = None; 2 = Less; 3 = Much; 4 = Very much), and the
second one on a 3-point Likert ranking (1 = None; 2 = Less; 3 = Much).

2.2. Data Analysis

The frequency of statements from the entire sample was estimated at the level of
the independent variables described above, and they were shown using correlation ta-
bles as well as diagrammatic presentation. An independence test was conducted using
the χ2 distribution (likelihood ratio χ2) for each preference question and respondents’ inde-
pendent ranking variables [24]. A non-parametric correlation analysis (Spearman’s rank
correlation coefficient ρ) on the values of the questions on the self-efficacy scale was also
carried out to determine whether any correlations existed and to assess the strength of the
relationships [25].

A reliability examination of the multi-thematic question A22 “To what extent do
you think the fan mussel contributes to the following services?” was carried out. This
analysis refers to a measurement’s property of producing similar results for similar inputs.
Cronbach’s alpha coefficient is a measure of reliability, which is defined as the fraction of
variability in the responses to a survey that is caused by differences in the respondents. [25].

Multivariate analyses were also applied to the multi-thematic question A22. The cate-
gorical regression method with optimal scaling constitutes an improvement and extension
of the classic linear regression method, which quantifies the data on categorical variables
by attributing numerical values to the categories, resulting in an optimal linear regression
equation of the converted variables. This method also allows forecasts of the values of a
dependent variable for any combination of a set of independent (classification) variables to
be made [26]. The effect of each of the classification variables on the dependent variable
is described with the corresponding regression coefficient. To test the collinearity in the
model, Pratt’s measures of relative importance and tolerance were used. A variable with a
very low tolerance contributes little information to a model and can cause computational
problems. Thus, it should be removed from the categorical regression.

All the analyses were carried out using the statistical package IBM SPSS Statistics
27.0.1.0 [27].

3. Results
3.1. Descriptive Analysis

Of the total 151 participants, the majority (83.4%) were men, with a mean age of
50 years (standard deviation of 11.6 years), with the largest proportion of participants in the
45 to 50 years age group. More than half of the participants had graduated from university
(52.3%) and to a lesser extent from Lycée (21.2%) or Technical Colleges (15.2%), while the
rest of them had a lower educational level (11.3%). More than a third of the participants
were marine fishers–shell fishers and shellfish farmers (46.2%) and to a lesser extent were
public (15.2%) or private (13.1%) officers, divers (11.0%) or freelancers (6.2%). The rest
of the participants (8.3%) were members of Non-Governmental Organizations (NGOs),
retired, students, or unemployed.

Regarding the purpose of the participants’ activity, the largest percentage (29.8%)
were coastal fishers, followed by fish farmers (23.2%), fisheries department staff (15.2%),
diving center personnel (14.6%), and shellfish farmers and fishers (11.9%), and the rest
of participants were members of NGOs (3.3%) and scientists (2.0%). An overwhelming
majority of the participants (94.0%) were aware of fan mussel and had seen more than
10 individuals (71.0%), while 17.0% had not ever seen any fan mussel and 11.7% had seen
up to 10 individuals. According to the statements, a significant presence of the fan mussel
was observed in most coastal areas of Greece (Figure 1), with a third of them (32.3%)
belonging to the North Aegean sea (No 1 in Figure 1), followed to a lesser extent by areas
in Ionian (19.7%), Evvoikos Gulf (13.4%), South Aegean (13.4%), and Central Aegean
(10.2%) seas. Areas with minor occurrence of fan mussel’s presence were Korinthiakos
and Pagasitikos gulfs (both with 5.5%). The same pattern was also observed for the areas
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with significant reduction of fan mussel; North Aegean (27.0%) > Ionian (24.3%) > South
Aegean (15.3%) > Central Aegean (11.7%) > Evvoikos gulf (9.9%) > Pagasitikos gulf (7.2%)
> Korinthiakos gulf (4.5%).

In most of the areas, a high percentage of participants (81.6%) observed a significant
decrease of fan mussels during the last 40 years, especially during the last decade (Figure 2a).
Cumulatively, 28.8% of the participants stated that the main cause for the decline in fan
mussel abundance was pests alone or in combination with fishing or pollution. Separately,
pollution was blamed as a cause of fan mussel decline by 17.1% of participants and fishing
by 14.4% (Figure 2b). Regarding participants’ views on fan mussel’s abundance in past
years, an overwhelming percentage of participants stated that fan mussel decline was 100%
regardless of the historical period (10, 20, or 30 years ago) (Figure 2c). Although half of the
participants declared ignorance about the time of the year with the greatest intensity of
fishing activity of the species, the remaining participants (29.6%) stated that it takes place in
the summer and in a much smaller percentage in the spring (8.6%). Regarding the benefits
of the fan mussel to the ecosystem, 46.1% consider water filtering as the most important
benefit, followed by biodiversity conservation (19.1%) (Figure 2d).
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reduction through years; and (d) ecosystem benefits due to fan mussel’s presence.

A third of participants (33.0%) stated that trawling was the fishing gear with the
highest bycatch quantities of fan mussel, followed by nets (18.8%) and diving (17.0%),
whereas a 18.8% were not aware and the remaining participants (12.5%) stated that other
fishing gears exhibited bycatch on fan mussel. Regarding the fate of the bycatch, more
than half of the participants (54.2%) stated that they were not aware of the final fate of
the bycatches, with a third (32.6%) retaining the bycatch, whereas 12.5% released these
quantities to the sea. More than half of the participants (52.1%) were not aware whether the
average size of fan mussels had decreased. Regarding a year with a significant decrease in
fan mussel size, 27.5% declared the year of 2012, while 20% declared the year 2017. More
than two-thirds of the survey participants (68.1%) do not agree with setting a minimum
allowable catch size for fan mussels, while the rest of the participants (31.2%) believed
the opposite. Regarding the proposed minimum allowable catch size of fan mussel, 38.0%
stated between 40 and 50 cm, 22.2% at 20 cm, and 8.4% more than 70 cm. An overwhelming
percentage of participants (88.0%) agree with the measure of a complete ban on fan mussel
fishing to replenish stocks. More than two-thirds of the participants (69.4%) have observed
a degradation of the natural ecosystem and 39.5% associated this situation with a decrease
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in the abundance of fan mussels. In this context, there was a significant (ρ = 0.293, p < 0.05)
correlation between the positive statement on the decline of fan mussel abundance over the
last 5 years with the observed ecosystem degradation.

Regarding the ecosystem benefits of preserving P. nobilis (Figure 3), more than half
of the participants (56.1%) considered the importance of species to the preservation of
biodiversity, followed by the importance of environmental education (35.1%) and diving
parks (29.7%). Conversely, a large percentage of the participants did not consider P. nobilis
conservation important to CO2 sequestration (56.1%), reduction of eutrophication (49.3%),
and touristic activities (33.1%) (Figure 3). Regarding the participatory actions towards
the conservation of the fan mussel (Figure 4), the highest percentage of the participants
declared that it is important (value 3 and 4 in Figure 4) to record-observe in activity areas
(42.6%), to monitor the areas of responsibility (39.9%), participate in the information society
and the use of social networks (38.5%), and participate in informational meetings (37.9%)
(Figure 4). Regarding the inspection conducted by the services for the purpose of protecting
the fan mussel, 72.4% of participants said that the relevant inspection is not conducted.
The majority of participants (>59.4%) said they were unsure of which agencies—fisheries,
veterinary, or port authority—were in charge of this control.
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3.2. Modeling Approach

The internal reliability, measured by Cronbach’s alpha coefficient, for the multi-
thematic question regarding contributions of fan mussel to the ecosystem exhibited that all
criteria were considered in the analysis. Cronbach’s alpha was high (=0.818), indicating,
thus, a strong coherence between the statements of participants among the different topics
of this question.

Optimal scaling analysis was further applied between the (dependent variable) above-
mentioned question and the (independent variables) demographic features sex, age, pro-
fession, knowledge regarding fan mussel, and the opinions of the participants regarding
(a) the presence or not of a decline of fan mussel during the last 5 years, (b) a decrease in
the observed average size, (c) the potential complete ban of harvest, (d) the setting of a
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minimum allowable catch size, and (e) a potential habitat degradation that is related to fan
mussel abundance decline. The independent variables left in the final model produced a
significant (p < 0.01) model with the largest importance for the predictability and a good
value for the coefficient of determination (R2 = 0.356) (Table 1). The tolerance values of
the regression model were very high, indicating a lack of multicollinearity among the
corresponding independent variables (Table 1). The quantitative categorical values of the
independent variables and the signs of beta values exhibited that the explained initial vari-
ance of the model was 84.7%, indicating that the participants marked high scores (=much
importance) to all the topics of the multi-thematic questions in relation to the independent
variables left in the final model. Thus, much importance was given by those participants
who (Table 1; Figure 5) (a) were well-educated persons (54.8% of the explained variance),
(b) proposed a minimum allowable catch size of fan mussel (13.6% of the explained vari-
ance), and (c) considered that the degradation of the natural ecosystem might be related to
the decline of the abundance of fan mussel.
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Figure 4. The frequency (%, numbers) of occurrence of issues contributing to the protection of
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Table 1. Optimal scaling analysis model between the multi-thematic topics of the contribution of
fan mussel to the ecosystem services with independent variables. Beta indicates the standardized
coefficients of the regression, S.E. is the standard error, F is the ANOVA test value, Importance is the
% contribution of the independent variable, and Tolerance is the collinearity tolerance.

Independent Variables
Standardized
Coefficients F Values Importance Tolerance

Beta S.E.

Education 0.414 0.130 10.066 0.548 0.881
Set a minimum allowable

catch size 0.204 0.106 3.713 0.136 0.974

Degradation of the
ecosystem in relation to

the decline in fan
mussel abundance

0.220 0.116 3.595 0.163 0.959

R2 value 0.356 3.632
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(axis x: scores from 1, low, to 39, more intense), (b) educational level, (c) Set a minimum allowable
catch size, (d) degradation of the ecosystem in relation to the decline in fan mussel abundance. The
scale levels of the dependent variable are derived from the sum of the scores marked to all themes of
this question (see in Appendix A).

4. Discussion

The fan mussel (P. nobilis) is an endangered bivalve mollusc species that is found in
the Mediterranean Sea and has faced the threat of extinction in the wild since 2016, as it
is severely impacted by various factors, including overfishing, habitat degradation and
disease. As most Mediterranean populations have collapsed, the species has been declared
as Critically Endangered in the IUCN Red List of threatened species. It is also listed in
the Protocol on Biological Diversity of Special Protected Areas (Annex II) and is included
in Annex IV of the Barcelona Convention (UNEP) (1996). The ecological services that the
P. nobilis delivers to the environment have received limited attention. Synergies between
different sectors including coastal fishers, mussel/oyster and fish farmers, other marine
professionals, public fisheries offices, local bodies, recreational fishers and divers as well as
organizers of other marine recreational activities within Greek territory will contribute to
the conservation and enhancement of this endangered species.

Most of the participants consider that there is a reduction of the fan mussel especially
in the years 2010–2012 and 2017–2018. This is in accordance with the appearance of the
mass mortalities events in Mediterranean in the past decade and especially since 2018
where the first pathogens were detected as causal etiology in Greek coastal waters [3–6].
Environmental degradation has been associated with the decrease in the abundance of fan
mussel, especially over the last 5 years, as demonstrated by the P. nobilis mass mortalities in
relation to marine heatwaves frequency and its consequences at that time [28–30]. However,
fishing (illegal, especially during the summer) and pollution have aggregated effects to
the fan mussel decline due to pathogens. Illegal harvest is also well documented in earlier
observations [15,16]. Trawling is the fishing gear with the highest frequency of bycatch
of fan mussel. An overwhelming percentage of participants agreed with the measure of a
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complete ban on fan mussel fishing to replenish stocks. Indeed P. nobilis is characterized as
a critical endangered species in IUCN red list and its capture is illegal and prohibited [31].

More than half of shellfish farmers and divers considered that the average size of
P. nobilis has been decreased [23], in contrast with most of the NGO workers, marine
fishers, public officers, who were not aware of this issue. Most of the different professional
categories of the participants considered that the pathogens are the main cause of the
decline of P. nobilis, with the exception of fish farmers and marine fishers who perceived
those fisheries and pollution, respectively were the main causes of the P. nobilis decline
abundance. Greek mussel farming offers a range of environmental advantages, varying in
scope and with varying degrees of supporting data. Nutrient treatment and improved water
quality stand out among these advantages due to their high size and solid proof. Large
quantities of water may be effectively filtered by mussels, which also remove nutrients like
phosphate and nitrogen and reduce eutrophication. This enhances the overall quality of
the water.

Marine fishers were also the only professional category which perceived in higher
percentages compared with the rest categories that there is not any relation between the
habitat degradation and the decline in abundance.

In contrast, most of the participants agreed, independently of the category of the
profession, on the complete ban on P. nobilis fishing to replenish stocks and on an establish-
ment of a minimum allowable catch of P. nobilis for restocking. This is an important issue
that has not previously been reported in transplanting studies prior to the mass mortality
events [1,32] as the need for “broodstock” in the habitant sites 0–30 m depth was of minor
interest since there were high disturbance areas for the species [33,34].

However, the majority of the survey participants stated that the relevant control is not
carried out, with the largest percentage of participants stating that they were not aware
if this control is carried out by the competent services, fisheries, veterinary service, port
authority. Multivariate analysis exhibited that high scores to ecosystem services topics were
given by those who (a) have noticed a decrease in the average size of fan mussel, (b) were
well-educated persons, (c) were aware about a decline in fan mussel abundance over the
last 5 years, and (d) considered that the degradation of the natural ecosystem might be
related to the decline in fan mussel abundance. This is in accordance with the recent finding
regarding the population renewal [8,23]. Majority of participants consider it to contribute
to the preservation of biodiversity, followed by the importance of environmental education
and diving parks.

There is lack of interest of mussel and fish farmers to contribute to P. nobilis on-growing
aquaculture. This can be explained through the lack of or limited knowledge regarding the
potential ecosystem services provided by conservation-based aquaculture, including the
biodiversity enhancement as in the present case of P. nobilis [35–37]. There is a demand for
promoting these positive options of aquaculture that could give another more value to the
business through building their sustainable and socially responsible image [38–41]. This
gap could be easily covered by promoting this “new option” of “conservation” aquaculture,
for restoration—rebuilding of the marine “wild” life, through its incorporation into their
field activities supplementary to their core business in “production”.

5. Conclusions

The present study aimed to address the issue of pressure on the remaining populations
of the endangered species of P. nobilis. Illegal fishing and pollution over the past decade
have had detrimental effects on the decline of the fan mussel population, exacerbating the
issue with pathogens. To address this concerning trend, there is a strong call for a complete
ban on fan mussel harvesting as a necessary step to allow P. nobilis’s stocks to replenish.
However, stakeholders have raised concerns about the lack of relevant control measures
being implemented and voiced uncertainty regarding the oversight by competent services.
In response to these challenges, marine professionals are considering various initiatives to
contribute to the preservation of biodiversity. These include activities such as recording
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and observing in designated areas, monitoring their responsibilities diligently, engaging
in the information society, and utilizing social networks and informational meetings to
enhance awareness and cooperation. Furthermore, it has been noted that the ecosystem
services provided by aquaculture, particularly in the conservation of marine biodiversity
like P. nobilis, are not effectively communicated to shell and fish farmers. To capitalize on
the potential benefits of aquaculture-based conservation efforts, there is a critical need
to efficiently promote the new opportunities arising from marine wildlife restoration.
This entails raising awareness among stakeholders and ensuring that the benefits and
importance of these initiatives are effectively conveyed to all relevant parties. By fostering
better communication and cooperation among stakeholders, there is a greater likelihood of
achieving successful conservation and restoration outcomes for marine biodiversity.
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Appendix A. Questionnaire

Questionnaire for the ecosystem services of Pinna nobilis.

This research is carried out for the monitoring of the endangered Pinna nobilis. The
questionnaire is ANONYMOUS and does not contain any information that leads to the
identification of the respondent. Your answers will be evaluated to serve the purpose
mentioned above.

• Date of interview
• Questionnaire number
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