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Summary

To address the ongoing deterioration of marine ecosystems and its consequences on livelihood, the
European Union (EU) now aims to achieve 30% coverage of Marine Protected Areas (MPAs), with
10% under strict protection per region. Here, we provide the first assessment of protection levels of
EU MPAs, describing the level of legal restrictions of activities and using the MPA Guide framework.
While MPAs covered 11.4% of EU national waters in 2022, 0.2% were fully or highly protected. As
much as 86% of MPA coverage showed low levels of protection, or would not be considered
compatible with conservation objectives as they allow industrial activities. Most MPA coverage
showed minimal protection across Member States, sea regions, and legal types of MPAs. The EU MPA
network likely provides limited ecological outcomes. Reaching the EU’s 10% strict protection target
will require radical changes to the regulations on activities in EU MPAs.

Keywords: Conservation, level of protection, MPA Guide, regulations of human activities, EU

Biodiversity Strategy, marine policy

Introduction
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Marine Protected Areas (MPAs) have been increasingly used worldwide as a conservation
tool for maintaining marine ecosystems integrity, including through the regulations of human
activities at sea’. Yet, the state of marine ecosystems has shown little improvement or continued
deterioration?. These developments have led to growing concerns about the benefits of existing
MPAs*®, and increasing calls for policies to focus not only on designating new MPAs but also on
ensuring their effectiveness to maintain or restore ecosystems’’. Indeed, MPAs can have a wide
range of objectives, implemented through various governance systems and levels of regulations (e.g.,
from no-take to areas where most maritime activities can occur). MPAs can have many social (e.g.,
environmental knowledge, conflict management, participation, economic benefits®2°) and ecological
impacts. Enforced regulations of activities and active management are key for MPAs to contribute to
restoring and protecting ecosystems and biodiversity (e.g., maintain habitats and their functions, or

increase of biomass®¢),

The European Union (EU) is at the forefront of marine conservation policies'’*® and the 22
coastal Member States have so far designated 12% of EU seas as MPAs'®. MPA policies were driven
by several EU legal instruments, notably the Marine Strategy Framework Directive (MSFD), and most
importantly, the Birds and Habitats Directives that led all Member States to designate MPAs under
the Natura 2000 umbrella?®2, In each Natura 2000 MPA, Member States must implement
conservation measures relevant to the species and habitats it was designated for?. Finally, in
addition to EU legislation, Regional Sea Conventions have also integrated MPAs in their strategies,
leading to MPA designation under the umbrella of OSPAR (North-East Atlantic Ocean), HELCOM
(Baltic Sea) and Barcelona (Mediterranean Sea) Conventions. These different legal frameworks focus
on ensuring a large and ecologically representative MPA coverage; they do not require (Regional Sea
Conventions) or specify (EU directives) management measures for MPAs. Nature conservation laws
also interact with other legal frameworks, including national legislation and the EU Common Fishery
Policy — for which implementation varies by jurisdiction?. This multi-layered legal framework
resulted in a very heterogeneous network, made of national and international designations, and

adapted to national priorities and administrative systems.

Despite these existing policies, ecological proxies indicate little or no improvements at EU scale (see
for example assessments from the European Red List and the European Environment Agency notably
based on reporting schemes of EU Directives?*?’, Insufficient enforcement, funding and staff
capacity, low political prioritization, limited participatory settings, and lack of restrictions on
impactful activities hampered MPAs’ ability to fulfill their socio-ecological objectives in the EU?-32,
Many EU MPAs lack conservation measures though they are mandatory at least in Natura 2000 MPAs

at EU scale and through several national legal frameworks?33-3¢, Existing measures are also difficult
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to assess as they are rarely specified in management plans (national schemes may require
management plans, but it is not mandatory under EU legislation®”38, Overall, the few existing

assessments describe low protection levels in different parts of EU seas?%3%-%6,

For the first time, the European Commission defined clear but non-legally binding goals regarding
regulations of activities in EU MPAs, that should support the implementation of existing legal
requirements. This was done first through the non-legally binding EU Biodiversity Strategy for 2030,
welcomed by the Council of the European Union*, aiming at a 30% coverage of MPAs and Other
Effective Conservation Measures and at 10% of strict protection by 2030 for each sea region. It
considers “strict protection” as “fully and legally protected areas [... where] natural processes are left
essentially undisturbed from human pressures and threats to the area’s overall ecological structure
and functioning”“®. OSPAR, HELCOM, and Barcelona Conventions also committed to the 30% target
and HELCOM went further in aligning with the 10% target of strict protection. In addition, the
European Commission released the non-legally binding Action Plan to protect and restore marine
ecosystems calling on Member States to “phase out mobile bottom fishing” in Natura 2000 MPAs
under the Habitats Directive by 2024 and in all EU MPAs by 2030%. This call was not supported by the
European Parliament®. These policies brought an unprecedented focus on regulating human
activities, and so on protection levels. In early 2024, most Member States have yet to present their
pledges and action plans to the European Commission, including the definition and targeted

coverage of strict protection for their national waters>?.

While it would be necessary to monitor the effectiveness of MPA policies, there is no EU-wide
assessment of MPAs’ protection levels. Existing and accessible databases contain dispersed and
limited information on MPAs’ regulations over activities (e.g., Natura 2000, Marine Spatial Plans,
EMODnet, and national databases) that have not yet been gathered to provide an overview at EU

942 or analyses using proxies of

level. Only a few studies provided regional or national assessments?
protection levels, such as the presence of management plans, types of designations, IUCN categories,
number of overlapping MPAs**4%52353 Research on the link between these proxies and the levels of
protection through regulation of activities is limited. The IUCN categories, for example, can be taken
as one such indicator, and because they are defined based on main management objectives, they
could be used as a proxy of protection levels (e.g., Jacquemont et al. 2024°*), or as an example of the
definition of “strict” protection*®. Management authorities may assign IUCN categories to their MPAs
by following IUCN guidelines on activities compatible with each category®>, but it is likely that current

reporting does not reflect the levels of regulation on activities®®*’.
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This study therefore assesses the protection levels of EU MPAs, based on the potential impact of
activities allowed within their borders. As defined by the MPA Guide framework, MPAs were
classified from minimally protected to fully protected, or considered incompatible with conservation
objectives if some highly impactful activities such as mining could occur (Grorud-Colvert et al. 2021).
To account for uncertainty on regulated activities, we computed two scenarios of potential impacts
and resulting protection levels. In the first scenario, we considered the lowest impact for each
activity, and in the second scenario, we considered the highest. We examined the distribution of
protection levels across EU seas and countries and we hypothesized overall low protection levels.
Finally, we investigated the correlations between protection levels and various MPA features that
have been previously used as proxies of protection levels, with the hypothesis that they are
uncorrelated (i.e., age, protection focus, and reported IUCN categories). We also investigated the
links between protection levels and legal MPA features (designation types and subtypes, the use of a
zoning system with different regulations within MPAs, level of overlapping of multiple designation,
and jurisdictions). We expected stronger protection levels in national waters and nationally-
designated MPAs, particularly because of the shared sovereignty over fishing rights in EU waters and
the lack of specific requirements in Natura 2000 MPAs. While MPAs covered 11.4% of EU waters in
2022, we found that 0.2% were fully or highly protected. Eighty-six percent of EU MPA coverage was
either lightly protected, minimally protected, or incompatible with conservation objectives. This
pattern was consistent across Member States, sea regions, and MPA features. These results show
that current protection levels of EU MPAs are therefore far from the 2030 targets. For EU MPAs to
provide the expected social and ecological benefits, their role in regulating human activities to limit

their negative impacts should broadly be questioned.

Results

For a clear understanding of the results, we first present a brief introduction to the
‘Experimental procedures’ section that the reader can find at the end of the article. Protection levels
were assigned following a decision tree based on the potential impacts of allowed uses within the
MPA, following the MPA Guide framework®3. MPAs were classified into four protection levels, i.e.,
fully protected (no extractive activities), highly (low impact activities), lightly (moderate impact
activities) or minimally protected (moderate to high impact activities), or were classified as
incompatible with biodiversity conservation when very impactful or industrial activities can occur
within the MPA?, For simplicity, we also grouped protection levels in a two-level classification of
MPAs, in strong (full and high protection) and low (incompatible with conservation, minimal and light
protection) protection. Because the scale and potential impacts of activities were not available at EU

scale, we considered two possible scenarios of impacts for each activity. Scenario 1 considered the



133 lowest potential impacts and scenario 2 the highest (some data were sufficiently detailed to consider
134  the same impact for both scenarios). In the results section, when unspecified, we present results
135  from scenario 1. To assess our range of uncertainty, we compared our results with two expert-based
136  assessments (see the Experimental procedures section, describing the assessments from Horta e

137  Costaetal. 2019 and Roessger et al. 2022%142),

138  We assessed protection levels of 4,858 EU MPAs (and their zones when identified) located in EU

139 national waters (excluding overseas territories and extended continental shelf; i.e., all MPAs reported
140 tothe EEA in 2022). We analyzed protection levels by regions, countries, and several MPA features.
141  To analyze the correlation between protection levels and MPA features, we conducted Chi-square
142  tests. These tests allowed us to assess significant deviations from an independent distribution of

143 MPA coverage and differences among features (e.g., distribution of area by protection level across
144  different jurisdictions). When computing results in terms of MPA coverage, the highest level of

145 protection was retained for areas where different protection levels overlapped. When providing

146 results in numbers of MPAs, spatially identical MPAs were only counted once.
147  EU-wide low protection levels

148 In terms of coverage, 11.4% of EU national waters (610,078 km?) were designated as MPAs
149  asof January 2022. In terms of protection levels, 0.2% of EU national waters were covered by strong
150  protection (0.14% of high and 0.02% of full protection), 9.7% by low protection (light or minimal

151 protection or allowing activities that are incompatible with conservation objectives), and 1.5% were
152 unclassified (Figure 1). Of the total EU MPA area, 1.5% was covered by strong protection, 85.7% by
153 low protection, and 12.8% were unclassified (Figure 1 shows detailed protection levels and illustrates
154  that despite their low coverage, strongly protected MPAs make up to 8% of MPAs). These results

155  changed significantly under scenario 2 (Supplemental experimental procedures). While low

156  protection would cover a similar 9.9% of EU waters, strong protection would cover only 0.04%, and
157  72.9% of MPA coverage would be classified as incompatible with biodiversity conservation (instead

158  of 21.5% in scenario 1).

MPA coverage of EU waters MPA area Numbers of MPAs

34.5% 3%

2.4%

5.7% o 28.5%
111.4% s 1%

0.02% ' N0-2%

Protection levels

Unclassified . Incompatible . Minimally Lightly Highly . Fully
159
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Figure 1. Distribution of protection levels across EU national waters, relative to the area declared as
MPA, and relative to the number of MPAs.

Stronger protection levels in the Mediterranean and Baltic Seas

When analyzing protection levels for the four main sea regions, the largest MPA coverage
was located in the Baltic (16.8%), followed by the Mediterranean (14.8%) and Black (14.2%) Seas, and
the smallest in the North-East Atlantic (9.1%; Figure S1, Table S1). For each, most MPA coverage
could be classified (>80% of classified MPA coverage). Low protection levels were predominant in the
four main sea regions (>80% of MPA area, Table S1) and strong protection covered 0.5% or less of
their area. The highest coverage of strong protection was found in the Baltic and in the
Mediterranean Seas (3% and 1.9% of their MPA area respectively), compared to 1% of the North-East
Atlantic MPA area. No strong protection was described in the Black Sea. Figure 2 details the results
for the subregions included in the main regions presented above (the Mediterranean Sea and the

North-East Atlantic Ocean were subdivided following MSFD subregions).
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MPA area distribution
across protection levels
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Figure 2. Protection levels of the 4,858 MPAs (and their zones when identified). Distribution of protection levels for the main (bigger pie charts) and
subregions (smaller pies). Only percentage equal or greater than 1% are displayed. Each pie chart consists of two parts: an inner pie chart that shows the
distribution of protection levels across the entire region area (with the percentage of regional MPA coverage indicated at the center) and an outer pie chart



177 that shows the distribution of protection levels within the area designated as MPA in the region. Subregions are based on MSFD reporting. The
178 Mediterranean Sea includes the Western Mediterranean, lonian and Central Mediterranean, Adriatic, and Aegean and Levantine Seas. The North-East
179  Atlantic Ocean includes the Celtic Sea, the Bay of Biscay and Iberian Coast, the North Sea, and Macaronesia. Only EU waters are included in each region.
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Most MPA coverage was under low protection for all Member States

The highest MPA coverage was located in Germany (45.3%), followed by France (38.9%), and
Belgium (37.9%), while the lowest was in Ireland (2.4%), followed by Portugal (4.5%), Greece (4.7%),
and Slovenia (5.1%,; Figure 3, Table S2). All but four countries designated MPAs classified as strongly
protected, covering less than 1% of each of their national waters (Figures 2 and 3, see Table S2 for
details). The highest MPA coverage under strong protection was described in Slovenia (18.0% of MPA
area), Ireland (7.1%), Italy (5.7%), Sweden (4.9%), and Estonia (4.7%; see Figure S2 for results in
numbers of MPAs). Twenty states were found to have more than 80% of their MPA area under low
protection levels (Figure 3, most of the remaining area was not classified). Although all countries
showed some differences when comparing scenarios (Figure S3), for 8 countries, all the MPA
coverage under strong protection switched to a low protection level under scenario 2 (including
Ireland, and almost all strong protection coverage for Estonia; both showed among the highest
strong protection coverage in scenario 1). For a broader perspective on national contexts, further
information on national MPA networks (designation types, use of zoning within MPAs, MPA sizes)

and national waters (coverage, coast length) can be found in Figure S2.
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A.MPA coverage

B.Designation types

C. Number of zones

Ireland 228 19 |
Portugal 54 60 11 .
Greece 211 36 -
Slovenia 12 13 1
ltaly 427 40 B
Malta 29 17 B
Bulgaria 30 I
Cyprus 10 -
Croatia 254 20 |
Finland 203 651 34
Spain 274 107 25 0
Sweden 550 1228 33 |
Latvia 17 9 7 B
Estonia 51 191 7 -
Denmark 156 86 I
Romania 12
Lithuania 15 6 8
Poland 26 9 I
Netherlands 18 10 5 _
Belgium 10 2 -
France 213 76 40 I
Germany 164 94 9 18 |
0 10 20 30 40 50% 0 25 50 75 100% 0 02505 075
MPA coverage of national waters (%) Designation types (% MPA area) Average number per MPA
Protection levels Designation types
Unclassified [Jll Incompatible | Minimally Lightly Highty [l Fuly International National ] Natura 2000

Figure 3. A. Distribution of the protection levels per country. B. Distribution of designation types
(overlapping designations are represented twice; International designations refers to MPAs
designated under the OSPAR, HELCOM or Barcelona conventions; the number of MPAs for each
designation type is overlaid on the barplots). C. Average number of zones per MPA.

MPA features: national designations and earlier designated MPAs showed stronger protection

levels

The first EU MPA was designated in Sweden in 1909 and the EU MPA coverage started to

rapidly increase in the 2000s (Figure 4). The relative coverage of low protection levels increased in

later designations, accounting for at least 60% of the cumulative MPA coverage since the 1960s

(Figure 4; Spearman correlation coefficient = 0.7, p-value <0.001, Figure S4). Regarding jurisdictions,

the majority of EU MPAs were located in nearshore waters (66.2%; i.e., up to 1nm, but see

Experimental procedures), while most of the MPA coverage was located in territorial waters (30.1%;
the 12 nm zone) and in offshore waters (54.6%; beyond 12 nm; Figure 2). Higher coverage of strong
protection was found in territorial (2.1% of MPA coverage) and nearshore waters (5.0%; compared to

1% in offshore waters; Figure 5A and see Figure S5, which shows significant deviations from an



212 independent distribution of protection levels for each jurisdiction and differences among

213 jurisdictions, Chi-square=48,560, df=10, p-value <0.001).

214
Protection levels through years of designation
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216 Figure 4. Area per protection level plotted against year of designation (the current protection levels
217  are displayed for the 4,858 MPAs and their zones, see Figure S4 for further analyses). An overlay plot
218  presents the MPA coverage for the 1920-1980 period for readability. Main EU policies are indicated in
219 black (MSFD= Marine Strategy Framework Directive). The dashed red line indicates the 10% coverage
220 threshold for EU national waters, based on the United Nations “Aichi” target 11 towards 2020,

221  adopted in 2010. The second plot shows the year of designation of the first reported MPA for each
222 country.
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Most MPA coverage was designated as Natura 2000 MPAs (72.1%, Figure 3B). National designations
showed the highest coverage of strong protection (Figure 5; see Figure S5, Chi-square=112,813,
df=10, p-value <0.001, and see Figure S6 for results in numbers of MPAs). Most of the area classified
as incompatible with conservation objectives was found in MPAs designated both nationally and
internationally (under Regional Sea Conventions). As a result, almost no area was described as
incompatible when excluding MPAs designated under multiple designations (Figure 5B, internal pies).
Some subtypes of nationally designated MPAs showed higher coverage of strong protection (e.g.,
“sanctuary”, “biotope protection site”, “private reserve”, “reserve”, and to a lesser extent “national
park”; Figure S7). However, at the scale of each country, most of the subtypes showed significant
coverage of low protection (Figure S8). MPAs were highly overlapping, with each MPA overlapping
with three other MPAs on average. The accumulation of overlapping designations was not correlated
with strong protection levels, though strongly protected MPAs were often fully included in other
designations (Figure S9). MPAs were particularly found to be divided into multiple zones with
different regulations in Netherlands, Cyprus, Estonia, Belgium, Italy, and Greece (Figure 3C; note that
since zones were not reported in the European MPA database, we identified them from other data
sources, and they could represent either MPA legal zoning or other spatial management tool within
the MPA). Though it greatly varied between countries, only 11.9% of zone coverage was classified as

strongly protected (e.g., overall, zones in Greece were fully protected; Figure S10).

Regarding MPA protection focus, higher coverage of strong protection was found in MPAs
designated for ecosystems (focus summarized from management plans; Figure 5; Chi-square=26,080,
df=10, p-value =0.001). Finally, we compared the protection levels described in this study with the
IUCN categories reported to the World Database of Protected Areas by management authorities,
which should illustrate MPAs’ management objectives. MPAs from all IUCN categories showed
predominance of low protection levels (Figure 5). However, none of the MPA coverage reported as
IUCN categories la or Ib were classified as incompatible with biodiversity conservation and categories
IV, V, and VI showed lower coverage of strong protection (Figures 5, S5 and S6; Chi-square=141,586,
df=35, p-value =0.001).
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A. Jurisdictions

Nearshore waters Territorial waters Offshore waters
n = 4662 n=1521 n=177
B. Designation types
National Natura 2000 International

includes national MPAs also
designated as international
or Natura 2000 MPAs

only nationally designated —A ' A

n=2614 N=1904 n=2894 N=2030 n=31g  n=31

C. Protection focus

Focal species Ecosystem Cultural Heritage

D. IUCN categories
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n=158 N

\i
n=2813 ‘ n=216 I n=110 .

Figure 5. Distribution of protection levels (in relative MPA coverage) across A. jurisdictions (note that
MPAs can overlap multiple jurisdictions), B. designation types (International designations refers to
MPAs designated under the OSPAR, HELCOM, or Barcelona conventions), C. protection focus
categories, and D. IUCN categories (in all plots, zones are included in coverage calculations). Numbers
of MPAs are given inside of each plot. In B, the external pie charts include all MPAs of the designation
type of interest, the internal pie charts include only MPAs solely of the designation type of interest
(i.e., MPAs designated only as national, international, or Natura 2000 MPAs, where the legislation is
specific to that designation). In C. jurisdictions are defined as nearshore (0-1 nautical miles, though
the delimitation varies significantly), territorial waters (1-12nm) and offshore waters (up to 200nm).
In D. IUCN categories were reported by states to the WDPA database (because we merged spatially-
identical MPAs, one MPA can have been reported under multiple IUCN categories), and theoretically
correspond to MPAs managed: la as strict nature reserves, Ib mainly for wilderness protection, Il for
ecosystem protection, lll to protect a natural monument/feature, IV to manage a habitat/species, V
for seascape conservation and recreation purposes, and VI for sustainable use of natural resources.
Statistical analyses are shown in Figure S5.

I Il
L n=39 . e =33 .

None

~

n = 3835

Discussion
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Our study shows that the large majority of EU MPAs (62.2%) and MPA coverage (85.7%) are
under low protection regimes (lightly, minimally protected, or incompatible with biodiversity
conservation), across all Member States, regions and MPA features. We also show that only 1.5% of
the MPA area is under strong protection (fully and highly protected), representing 0.2% of EU

national waters.

Despite our efforts to gather the most up-to-date and detailed data, computed protection
levels can only result from the current limited standardized reporting schemes regarding MPA
regulations®, and highly heterogenous efforts across countries to integrate regulations in
management plans or report them in MSPs and other databases, despite existing guidelines
available??®° (see also Aminian-Biquet et al. in prep®® on database incompatibility). Our study also
highlights that several descriptors of MPA objectives (i.e., IUCN categories, designation types) are
likely not representative of regulations over activities and, as they are currently reported, cannot be
used as indicators of protection levels. Overall, our study shows that, although Member States
already bear a heavy reporting load®, data collection and reporting schemes about regulations in EU
MPAs have to improve rapidly to enable effective monitoring of the implementation of the EU strict

protection target.

Given the current data availability, classification systems assigning levels of protection based on the
legal framework are among the most accessible methods to evaluate some of the potential effects of
MPAs at large scale (i.e., assessing activity regulation rather than in situ activity intensity; see also
Sullivan-Stack et al. 2022 and Pike et al. 2024%2%3), notably because data on activities pressures and
impacts is still insufficient to assess the actual ecological consequences of MPA policies in Europe®,
In addition to the data limitation, such classification systems focus on fisheries and activities
historically recognized as highly impactful, such as mineral extraction*”-#5%6_Qther activities,
including land-based ones, could impact marine ecosystems, and should be better incorporated into
the assessment and management frameworks of MPAs, especially since many (EU) MPAs include a
terrestrial part. Finally, such a legal-focused classification system cannot capture all the social-
ecological processes taking place in MPAs, including the level of enforcement, the tacit rules in place,

or changes in practices driven by the implementation of the MPAZ,
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Our goal was to provide the most reasonably comprehensive study at EU scale, as a basis for
ongoing and future discussions on EU MPAs’ protection levels. High rates of low protection levels in
EU MPAs were expected?. Indeed, even based on the lowest range of impacts, our assessment
showed that most of the MPA coverage would be minimally protected, while our second scenario,
considering higher impacts, described most MPA coverage as incompatible with biodiversity
conservation. The results from the second scenario seem more aligned with findings from former
regional studies and other assessments of threats found in EU MPAs and seas3%467-%% |ndeed,
Roessger at al. (2022) described 60% of OSPAR MPAs as “unprotected”, and Claudet et al. (2020)
classified 72.6% of Mediterranean MPAs (including non-EU) as “unprotected” or “not regulated”. The
reality of what protection and regulations EU MPAs provide probably lies somewhere in between
these two scenarios. Yet, both scenarios pointed to limited ecological outcomes from EU MPAs, even
if MPAs with lower protection levels can to some extent provide ecological benefits!®”°, and can act

as spaces of education, innovation, and collaboration®.

Our study highlights significant differences across regions and Member States in data availability,
protection levels, and the use of designation types and subtypes. The Mediterranean and Baltic Seas
showed relatively higher coverage of strong protection compared to the North-East Atlantic Ocean,
and we did not find any strong protection in the Black Sea. Most MPA coverage in the Black Sea was
described as minimally or lightly protected, which might result from the later development of MPA
designation and management in the region?’?, However, the identified critical lack of data in the
Black Sea prevents us from drawing any firm conclusions’?, as most activities, except fisheries, were
poorly known’2, The Atlantic part of EU waters showed low protection overall and our estimation of
1% of strong protection could be an overestimation®!, especially given than half of that coverage
would be under low protection regime in the second scenario (e.g., all of it in Ireland). It is, however,
worth noting that in addition to MPAs, other fisheries management tools have been deployed in the
region’® (e.g., closure to bottom fishing gears in Vulnerable Marine Ecosystems’). A relatively higher
coverage of strong protection was expected in the Mediterranean?! where the implementation of
strong protection may have been facilitated by the MPA design approach to divide MPAs into zones
with different regulations (as illustrated by Greece in our results). This approach has been frequently
used in the Mediterranean’?, for example to protect Posidonia meadows. We also found strongly
protected MPAs that had no zoning system, notably in the Baltic, where the prevalence of strongly
protected MPAs was mostly driven by Estonia, Sweden and Finland (note that for Finland, half of the
area under strong protection in scenario 1 is downgraded to low protection in scenario 2, and 95%
for Estonia). Though still showing high rates of low protection*®, strong protection was expected to

be found in Sweden and Finland, as their management systems includes local units and their long
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history of establishing MPAs have been documented3®7®, Enforcing these stronger levels of

protection to secure social-ecological benefits remains a recurring challenge®* (in part due to under-

28,29) 30,76,77

capacity , including in the Mediterranean and Baltic Seas , where we described higher

coverage of strongly protected MPAs.

National designations were the most frequently used to create strongly protected MPAs, as we
described for all Member States and as previously observed in the Mediterranean?!. This was also
clear in countries showing the highest rates of strong protection (relatively to their MPA area; e.g.,
Sweden, Estonia and Italy, although Natura 2000 SAC MPAs make up to 40% of Italian strongly
protected MPAs), except in Greece where Natura 2000 was the main MPA instrument??, including for
strong protection. These countries and others relied on “reserves” to create strong protection, a type
of MPA expected to show high restrictions’®”°. Yet, designations referred to as “reserves” also
showed high rates of light or minimal protection in most countries and their objectives highly vary
given that they can be designated, for example, as private reserves in Finland® or fishery reserves in
Spain®L. This clearly shows how the nomenclature and the use of MPA subtypes to implement
specific protection levels is highly country specific. In comparison to nationally-designated MPAs,
Natura 2000 (except for Greek and Italian MPAs, as described above) and international designations
showed smaller coverage of strong protection, were younger and larger, and represented most of
the MPA coverage in territorial and offshore waters. The legal frameworks of these designations
(requirements from Regional Sea Conventions, or EU directives transposed into national law) did not
initially set obligations to specifically regulate activities, and continue not to®”#2, At least in territorial
waters, Member States could have used similar (if not the same) legal tools to implement them as for
nationally designated MPAs. Indeed, national MPAs and Natura 2000 designations very often
overlap, without any additional protection in terms of regulations (rejecting the use of overlapping
designations as a proxy for protection levels®®). It is, however, worth noting that in offshore waters,
where most protection coverage is designated as Natura 2000 or international MPAs, states need to
negotiate with other EU fishing fleets in their Economic Exclusive Zone, because of the Common
Fishery Policy®. These offshore MPAs have therefore been designated knowing that it might take
time and substantial efforts (if even achievable under the current legal framework) to develop any
relevant regulations on fisheries. So far, little effort to regulate fisheries in offshore EU MPAs has

been deployed by Member States under the EU policy framework?®2%,

Reflecting on commonalities in EU MPAs and their policy context can help uncover reasons

for low protection levels and inform future strategies. Many MPA-related policies were developed in
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the past decades, at the EU (directives, implementation guidance, rulings, successive biodiversity
strategies) and international levels, such as the current United Nations Global Biodiversity
Framework, which aims at 30% MPA coverage. These policies led to the development of legal

frameworks and institutions to create and manage MPAs2183-86

, and resulted in a relatively large MPA
coverage?®®’. However, it also contributed to the overall and increasing designation of MPAs that
lightly or minimally regulate human activities. Strong protection levels were found in most countries
but were restricted to small MPAs, which covered a very small area of EU waters. Although other
factors could play a role, this trend of limited MPA protection is facilitated by the current legal and
policy frameworks. First, and as mentioned above, EU directives, like the Habitat Directive or the
MSFD, were flexible when it came to setting up conservation measures in MPAs, in terms of what to
regulate and when to reach objectives®®. This likely contributed to limited prioritization to
implement strongly protected MPAs across EU seas. The limited specificity and voluntary
requirements from other international agreements such as the Regional Sea Conventions and the
Aichi targets might also have contributed to low protection levels®2°%°!, Even with this flexibility,

Member States have shown recurrent non-compliance®%,

While we have so far focused on environmental policies in the EU, other maritime policies, such as
the Common Fishery Policy and “Blue economy” initiatives, have a much more economic scope,
often diverging from biodiversity protection?>4°¢, Protection levels of EU MPAs revealed and
resulted from deep-rooted conflicts between economic activities (including for livelihood) and
biodiversity protection. Conflicts emerged from stakeholders’ diverging values and interests on one
hand (also due to limited support of capacity to change their activity), and perceptions and
expectations of MPAs on the other3%769771% |n some contexts, stakeholders could converge towards
implementing strongly protected MPAs (see for example Bennett et al. 2019) but in many EU MPAs,
low protection levels could be the result of short-term conflict avoidance. In fact, EU MPAs cover so
much of EU nearshore and territorial waters'®33192 that if MPAs were meant to strictly restrict

human activities, conflicts would be inevitable.

Although MPAs and their contexts around the world differ greatly and cannot simply be compared to
the EU context, MPA policies are increasingly important (e.g., 118 countries joined the High Ambition
Coalition for Nature and People, aiming to protect 30% of the ocean). Some countries implemented
relatively larger coverage of stronger levels of MPA protection compared to the world trend (e.g.,
South Africa, Palau; Kirkman et al. 2021, Gruby et al. 2021; see the MPA assessments reported in the
MPAtlas; Marine Conservation Institute 2024), while others are now engaging in strengthening the
restrictions of activities in their MPA network (e.g., UK to ban bottom mobile gears in several MPAs;

Pieraccini 2023). As we described in the EU, low levels of protection are still common*%263197 and



399
400
401
402
403

404

405
406
407
408
409
410
411
412
413
414
415
416
417
418

419

420

421

422
423
424
425
426
427
428
429

any large-scale action to strengthen their regulation will require significant resources to ensure
conflict management, notably through stakeholder participation, the deployment of measures to

108-

ensure justice, and stakeholders’ compliance and adaptation!®11°, Such actions can be informed and

accompanied by in-depth investigations, so far too limited, into the social (institutional, historical,

political, cultural) contexts of MPAs and their consequences for levels of protection®3%:111-114,

In conclusion, we found that protection levels were generally low across all EU seas and MPA
features, likely providing limited ecological outcomes. There is now a growing push for stronger
protection, as illustrated by the strict protection target set by the 2030 EU Biodiversity Strategy and
the restriction of mobile bottom fishing gears in MPAs highlighted by the Action Plan. By putting
pressure on Member States to make decisions, these targets are contributing to repoliticizing
protection levels of EU MPAs (e.g., for MSPs, see Tafon et al. 2019!%). Some EU states have already
made commitments to strengthen regulations in their MPAs (e.g., France, Greece!'®1'7), Actors are
forming coalitions (e.g., “Blue up 2024!” for ocean protection or the European Bottom Fishing
Alliance), gathering recognition and power to support their demands. Ultimately, these EU and
national processes could lead to institutional and cultural change and set the context for improved
MPA participation and enforcement8. This could lead not only to greater ecological outcomes but to
increased social benefits (e.g., social and economic capital), as illustrated by several smaller scale
examples®+11° It now really depends on Member States to address threats to marine ecosystems

through different tools, including strongly protected MPAs and means to manage current conflicts.

Experimental procedures

Resource availability

Lead contact

Further information and requests for resources and reagents should be directed to and will be

fulfilled by the lead contact, Juliette Aminian-Biquet (juliette.biguet@lilo.org).

Material availability

The main material generated in this study (MPA list and polygons with protection levels and studied
features) and the R code to analyze and plot the data have been submitted together with the
manuscript.

Data and code availability
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The data and code on protection levels generated for this study was made available in figshare at the

following link (DOI: 10.6084/m9.figshare.25103450): https://figshare.com/s/6a2c54f68567fff1c3b0

The full database will be made available in Data in Brief (Aminian-Biquet et al. in prep), including all

data sources, and data formatted by activity.
Scale of analysis

We investigated protection levels at i) EU, ii) regional, and iii) national scale (the Pelagos
international designation was excluded from national analyses). For ii) regional analyses, we reported
protection levels for the four main regions considered in the Marine Strategy Framework Directive
(MSFD), i.e., the Black Sea, Mediterranean Sea, North-East Atlantic and Baltic Sea, and their
subregions (listed in Figure 2). For iii) national analyses, we considered “national waters'" as the
fusion of three jurisdictions (Table S2): nearshore waters*?° (0-1 nautical miles but their delimitation
varies significantly'?!), territorial waters (up to 12 nautical miles for most Member States'?°), and
offshore waters of the Economic Exclusive Zones (EEZ, beyond 12 nm up to 200 nm*?2). All polygons
used have been filtered with MSFD polygons to extract their marine area'®. For this, we excluded

MSFD areas from non-EU states and high seas (excluding the Portuguese extended continental shelf).

When computing results in terms of coverage, polygons were merged by protection levels so that no
area would be counted multiple times (the strongest protection levels have been retained for areas
where different levels of protection overlap). All analyses were run on QGIS and R, notably using sf

124-126

and ggplot2 packages
EU MPA list and marine sea regions

We extracted 6,414 MPA polygons listed in the 2023 MPA database in EU states national
waters from the European Environment Agency (EEA), including national, Natura 2000, and
international designations (MPAs designated up to January 2022 and database accessed in February
2023'?), So-called international MPAs included MPAs designated in national waters under the
OSPAR in the North-East Atlantic, HELCOM in the Baltic Sea and Mediterranean Sea Conventions,
including the national and international parts of the Pelagos sanctuary. This analysis excluded MPAs
in the extended continental shelf and MPAs’ overlapping part with Monaco waters. Overlapping
MPAs were merged into one MPA if they both shared at least 90% of their area or if they shared
more than 70% and had the same name (whatever their designation, see Aminian-Biquet, in prep.),
resulting in 4,858 MPAs after merging (Figure 6; this merging only influences results in terms of

numbers of MPAs).
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Finally, we extracted 504 zones identified in the MAPAMED database!?®, the Protected Seas
Navigator'?® (2021), from the assessment of OSPAR MPAs (see Roessger et al. 2022*1), and from the
Portuguese assessment presented further below (based on Horta e Costa et al. 2019%%). We
considered as zones the polygons from these databases that were completely included in EEA MPAs
without matching any of the EEA MPA polygons. These zones could represent either MPA legal

zoning or another spatial management tool fully included in a MPA (e.g., fishery restriction zone).
Datasets on human activities in EU MPAs

To compute protection levels, we searched for activities regulations in EU MPAs for the
seven activities considered in the MPA Guide: mineral extraction (mining), dredging and dumping,
anchoring, infrastructures (e.g., harbors, wind parks), aquaculture, fisheries, and non-extractive uses.
When available, detailed types of uses (e.g., fish or algae aquaculture) were gathered in these

activities (Erreur ! Source du renvoi introuvable.).

We gathered information from four different sources (Erreur ! Source du renvoi introuvable.; see
Aminian-Biquet, in prep. for data collection and detailed description), on activities’ allowances,
prohibitions or restrictions, independently of the on-the-ground implementation of the regulation or
whether the activity was indeed occurring. First, we used the Navigator data gathered by Protected
Seas (hereafter PS), gathered up to 2021'%. It included regulations of some activities (especially
fisheries) explicitly mentioned in the management plans as allowed, restricted, or prohibited, and

fisheries were formatted as a level of fishing protection score.

To overcome the lack of data from MPA-related legal texts, we gathered regulations available and
downloadable as geospatial data from i) national marine spatial plans (MSP) extracted from national
webpages and ii) additional national or regional databases!?#130131 Data search was conducted
between April 2022 and September 2022. Data was filtered for activities overlapping with MPAs (in
case of polygons about allowances, it should cover at 10% of the MPA area, 90% in case of polygons
about prohibitions) from 2019 or later (2016 for harbors and ports). This dataset is referred to as

MSP+.

Finally, we used two document- and expert-based assessments. The OSPAR MPA assessment
(hereafter OSPAR) was based on management plans, GIS databases provided by some managers and
surveys conducted by Roessger et al. (2022) between 2020 and 2021. The Portuguese MPA
assessment (hereafter PT) was based on management plans and MSP analyses conducted up to 2022

(based on Horta e Costa et al. 2019).
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A. Data collection and processing

< 1. EEA MPA list and polygons used as a baseline, filtered with MSFD polygons 22 EU member states
s = 2. Merging identical polygons into a single MPA (resulting in n=4,858)
3. Adding zone polygons (n=504)
4. MPA features from EEA and WDPA databases (designation, age, IUCN categories)
5. Protected Seas, OSPAR & Pt datasets: activity regulations from management plans
6. MSP and additional databases: publicly available and downloadable
* EU MSP platform + EMODnet MSP & human activities datasets
*  Ministries and MSP national platforms
*  Regional platforms
* Data & complementary information via national platforms & contacts
* Additional non-comprehensive search
g Protected Seas MSP + Expert-based
s Navigator assessments
w
@ .
= Management plans, up to 2021 MSP and additional databases: publicly Management plans, MSP (include
= 3.312 MPAs, 460 zones available and downloadable, up to 2022 additional bylaws), surveys
1 3 3 .
& +  Publicly available documents, websites & 2,164 MPAs , 172 zones OSPAF? MIP e (Reessger ciel
digital maps *  EU MSP platform + EMODnet . 20P25EB NS, B 2ms
+  Contact with management authorities to *  Ministries and MSP national platforms Portugal MPA assessment4(update from
request information o Regional platforms Horta e Costa et al. 2019); 58 MPAs, 14
+  Additional non-comprehensive search wones
7. Filtering relevant data (marine activities from 2019 and later)
8. Formatting data in uses, activities and associated impacts and protection levels(described in B.)

B. Formatting data in uses, activities and associated impacts and protection levels

5,362 MPAs and zones

Combining activity data from multiple datasets Protection levels for each scenario

Low protection

MSP+ [ Uses +  Activities ]
ImpaCts per Strong protection

————————————————— Activities category of
! png. U . Fully protected
PS I Uses > Activities | at MPA & > activities > FEE—
Soomm-————--—o—oo-o zone scale for each scenario
A0nf Incompatible
PT,OSPAR | Uses + Activities i

Figure 6. A. Data collection, datasets summary, and data cleaning procedure (see Figure 7 for the
activities reported in each dataset). B. Protocol to compute protection levels, starting from uses, to
activities, to impacts, to protection levels (for more details on each step, see Figures 7 and S13).

Combining datasets for each activity

For each dataset, we grouped detailed uses into the seven activities considered in the MPA
Guide (Figure 7A). If one of the types of uses was allowed, the activity it belonged to was considered
as allowed. We then combined datasets for each activity (when available for a given MPA or zone;
Figure 7B). When combining datasets, if one dataset reported an activity as prohibited, it was
considered as prohibited (i.e., even if another dataset reported it as allowed, Figure 7B). When
available, data from the PT dataset was prioritized over other datasets, as the most recent and more

detailed assessment.
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[ MSP+: MSP & activity-focused databases ] Expert-based assessments 0 Unknown « Allowance ® Prohibition ® Restriction

Figure 7. A. Protocol for categorizing uses by activity. B. Protocol to combine data for each activity
from the four datasets. We computed two scenarios of potential impacts.

The scale and potential impacts of activities were not available at EU scale. We therefore
considered two possible scenarios of impacts for each use. Scenario 1 considered the potential
lowest impacts and scenario 2 the highest (they could be the same if information was detailed
enough). Within each scenario, if an activity was considered as allowed, its impact was computed as
the highest impact among the allowed uses of this activity, for the two scenarios of impacts (e.g., if
aquaculture was allowed, its impact would be that of fish aquaculture and not of algae aquaculture if

both are allowed, Figure 7). Maps of impacts under scenario 1 are provided in Figure S11.

Finally, when mining, dredging/dumping or infrastructures were reported as restricted within an
MPA or zone (and no other dataset indicated an allowance), we considered that their allowance
could be dependent on the approval from another authority, potentially leading to their prohibition.
These activities have therefore been considered as allowed under scenario 1 and as prohibited in

scenario 2.

Classifying protection levels based on two scenarios
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Protection levels were computed following the decision tree from the MPA Guide 132,

adapted to the scales of impacts known for each activity, presented for the two scenarios in Figures
S12 and S13. MPAs were classified into protection levels, from fully protected to minimally
protected, or were classified as incompatible with biodiversity conservation (Grorud-Colvert et al.
2021). We also grouped protection levels in a two-level classification of MPAs, in strong (full and high
protection) and low (incompatible with conservation, minimal and light protection) protection. The
classification does not consider the combined impacts of multiple activities allowed simultaneously
(e.g., if mining and fishing were allowed, the protection level was based on mining activities only).

Unknown activities did not downgrade the protection level, as if they had been prohibited.

Protection levels were computed for MPAs where i) regulations over fisheries were known (any level
of impacts), or ii) dredging/dumping was known as allowed, or iii) mining was known as allowed,
independently from the level of information about the other activities. This is because, i) was one of
the most regulated activities in MPAs, and because if ii) and iii) were allowed, the MPA could only be
classified as minimally protected or incompatible with biodiversity conservation, regardless of
regulations on other activities (Erreur ! Source du renvoi introuvable.S12 and S13). Remaining MPAs

were not classified, as their level of information was not sufficient to assign a protection level.

To estimate the range of uncertainty when assigning a protection level, we compared the resulting
classification from the two scenarios. A total of 6.3% of MPAs were assigned the same MPA guide
protection levels under the two scenarios (Figure S14A). When considering a two-level classification
of MPAs, in strong (full and high protection) and low (incompatible with conservation, minimal, and
light protection), 92.4% of MPAs were equally classified among the two scenarios. The scenario 1

resulted in higher rates of stronger protection.
Comparison of protection levels with previous assessments

To estimate uncertainty among dataset and scenarios, we compared protection levels
obtained using PS and MSP+ datasets (the only datasets available for most MPAs) with protection
levels obtained using PT and OSPAR assessments (n=74). This comparison first showed that 39.2% of
the MPAs assessed in the PT and OSPAR assessments could not be assigned a protection level using
PS and MSP+ datasets due to a lack of data (Figure S14B). Of those that could be classified: 26.7%
(scenario 1) and 8.9% (scenario 2) ended up with the same protection levels as in the expert-based
assessments. Overall, scenario 1 described higher protection levels than the expert-based
assessments (60.6% of classified MPAs), while the second scenario described lower protection levels
(80.5%). When considering the two-level classification, 60.0% (scenario 1) and 82.2% (scenario 2) of

protection levels corresponded to the expert-based assessments. Results from scenario 1 are
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emphasized in the main text for simplicity, assuming a bias towards stronger protection levels (see

Supplemental items for more scenario 2 results).
MPA features

We investigated the relationships between protection levels and several MPA features,
including age, jurisdictions, designation types and their overlapping, design in zones, and MPA
objectives. We extracted the MPA year of designation from the EEA database (and kept the oldest if
fully overlapping MPAs had been merged; n=4,788). For Natura 2000 sites from the Habitats
directive, we used the year of recognition as a Special Area of Conservation and if not available, the
year of designation as a Site of Community Importance (see below). We distinguished MPAs in three
jurisdiction zones: nearshore waters, territorial waters and offshore waters of the EEZ (see the

section ‘Scale of analysis’).

We differentiated three designation types (Natura 2000, International from the Regional Sea
Conventions and National). We extracted and simplified MPA subtypes from the World Database of
Protected Areas (WDPA*). We considered 29 MPA subtypes (n=4,570 MPAs) like reserves and
national parks (subtypes within national designations, Figure S7). Natura 2000 MPAs included three
subtypes Special Protection Areas (Birds Directive) and Sites of Community Importance (SCI) turned
into Special Areas of Conservation (SAC) after the EU commission approval (Habitats Directive). We
investigated the links between the protection levels and the designation overlap (including all
designation types), which is highly common in Europe!®>313* We considered whether multiple
designations were merged or not, the number of overlapping designations, and the level of overlap
(for non-merged designations, considering no overlap, 30% of the MPA area overlaps with another

MPA, 30-60%, 60-90%, and above; Figure S9).

Finally, we used two proxies of MPAs’ objectives, the protection focus reported in PS (in three levels:
focal species, ecosystem or cultural heritage; n=2,536 MPAs) and the IUCN categories reported in
WDPA (n=1,450; MPAs managed : la as strict nature reserves, Ib mainly for wilderness protection, Il
for ecosystem protection, Il to protect a natural monument/feature, IV to manage an
habitat/species, V for seascape conservation and recreation purposes, and VI for sustainable use of

natural resources®).

The links between protection levels and categorical MPA features (IUCN categories, designation
types, jurisdictions, protection focus) were tested using Chi-square tests (test of independence,
modeling protection levels as a categorical variable and using kilometers square as the quantitative

measure). The effect of year of designation on protection levels was tested by comparing the relative
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area of low and strong protection (in percentage of the MPA area accumulating over years) using

Spearman correlation tests (Figure S4).

Acknowledgements

We thank the Protected Seas Navigator team, Julia Roessger, and the co-authors of the
Portuguese publication (Horta e Costa et al. 2019) for their work gathering regulations. JAB thanks
the EEA and ISPRA teams helping with data and the MPA list, in particular Johnny Recker, Aldo
Annunziatellis, Luka Snoj and Sabrina Agnesi. JAB warmly thanks Aylis Emerit, Pablo Martin-Sosa,
Mieke Degloire, Vincent Toison, Nicolas Fournier, Justyna Zajchowska, Alain Pibot, Philippe Le Niliot,
and Ana Rodriguez Perez for insights on EU and national contexts; Margherita Pieraccini for
comments on the manuscript; the MPAtlas team, Charles Loiseau and Riwan Leroux for their
technical advice. We also thank all the persons that answered our requests and helped finding
contacts and data, or understanding the data, including Nicolas Compain, Céline Frank, Juan Ronco,
Felix Leinemann, Alessandro Pititto, Kristina Veidemane, Angela Schultz Zehden, Kristina Veidemane,
Joni Kaitaranta, Vangelis Asprogerakas, Celia Vassilopoulou, Stefano Menegon, Nico Buytendijk, Liene
Gaujeniete, Yves Henocque, Stella Kyvelou, Bogdan-Andrei Ghinea, Margarita Stancheva, Jacek
Zaucha, Valentina Todorova, Neven Mileusnic, Kyriakos Aliouris, Trine Skovgaard Kirkfeldt, Pille
Metspalu, Mari Pohja-Mykra, Philipp Arndt, Lina Marampouti, Deirdre O'Driscoll, Luisa Perini, Armins
Skudra, Martins Grels, Joseph A. Borg, Marie Louise Zammit, Omar Hili, Leanne Caruana Gould,
Barbara Schoute, Henrique Tato Marinho, Robert Turk, Aurora Victoria Mesa, the Infomar team,
Maria de la Cita Lépez and Marta Pascual. JAB warmly thanks Susanna Pakkasmaa and Milica

Predragovic for their support throughout this long project.

JAB was supported by the Portuguese funding agency, FCT - Fundagao para a Ciéncia e a Tecnologia

through the PhD studentship N°2021.06858.BD (DOI: 10.54499/2021.06858.BD). JAB thanks the

European Marine Board for their financial and in kind support.

BHC was supported by national funds through FCT - Foundation for Science and Technology, I.P.
(Portugal), in agreement with the University of Algarve, in the scope of Norma Transitdria with the
research contract DL57/2016/CP1361/CT0038 (DOI: 10.54499/DL57/2016/CP1361/CT0038). BHC also
received support from Biodiversa MOVE project - DivProtect/0009/2021,
(DOI:10.54499/DivProtect/0009/2021) and the EU Horizon MARHAB project (CL6-2023-Biodiv 2024-
2027).


https://doi.org/10.54499/2021.06858.BD

617
618
619

620
621
622

623
624

625

626

627

628
629
630

631

632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648

This study received Portuguese national funds from FCT - Foundation for Science and Technology
through projects UIDB/04326/2020 (DOI:10.54499/UIDB/04326/2020), UIDP/04326/2020
(DOI:10.54499/UIDP/04326/2020) and LA/P/0101/2020 (DOI:10.54499/LA/P/0101/2020).

NV was supported by the Romanian Ministry of Research, Innovation and Digitalization 760054 -
JUSTAMPA, within the PNRR-111-C9-2022 - 18 call. and 760010 — ResPonSe, within the PNRR-III-C9-
2022 - 15 call.

JC acknowledges Biodiversa (MOVE and METRODIVER), Fondation de France (MultiNet) and the

European Commission (MARHAB) for financial support.

Competing interests

The authors declare no competing interests.

Author contribution

Conceptualization, JAB, JC, JY, and BHC ; Methodology, JAB, JC, JY, and BHC ; Investigation, JAB, AL,
NV, JS, TV, and BHC ; Writing — Original Draft, JAB ; Writing — Review & Editing, JAB, SG, JC, JY, and
BHC ; Funding Acquisition JAB, BHC, JY, and JC; Supervision, JC, JY, and BHC.

Bibliography

1. Gurney, G. G., Adams, V. M., Alvarez-Romero, J. G. and Claudet, J. 2023. Area-based

conservation: Taking stock and looking ahead. - One Earth 6: 98-104.
https://doi.org/10.1016/j.oneear.2023.01.012

IPBES. (2019). Global assessment report of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services, Brondizio, E. S., Settele, J., Diaz, S., Ngo, H. T. IPBES
secretariat (Ed.). https://zenodo.org/records/6417333

Lubchenco, J. and Grorud-Colvert, K. 2015. Making waves: The science and politics of ocean
protection. - Science (1979) 350: 382—-383. https://doi.org/10.1126/science.aad5443
Humphreys, J. and Clark, R. W. E. 2019. A critical history of marine protected areas. - In:
Marine Protected Areas: Science, Policy and Management. Elsevier, 1-12.
https://doi.org/10.1016/B978-0-08-102698-4.00001-0

Maxwell, S. L., Cazalis, V., Dudley, N., Hoffmann, M., Rodrigues, A. S. L., Stolton, S., Visconti,
P., Woodley, S., Kingston, N., Lewis, E., Maron, M., Strassburg, B. B. N., Wenger, A., Jonas, H.
D., Venter, O. and Watson, J. E. M. 2020. Area-based conservation in the twenty-first century.
- Nature 586: 217-227. https://doi.org/10.1038/s41586-020-2952-y

Zupan, M., Bulleri, F., Evans, J., Fraschetti, S., Guidetti, P., Garcia-Rubies, A., Sostres, M.,

Asnaghi, V., Caro, A., Deudero, S., Gofii, R., Guarnieri, G., Guilhaumon, F., Kersting, D., Kokkali,



649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

10.

11.

12.

13.

14.

A., Kruschel, C., Macic, V., Mangialajo, L., Mallol, S., Macpherson, E., Panucci, A., Radolovic,
M., Ramdani, M., Schembri, P. J., Terlizzi, A., Villa, E. and Claudet, J. 2018a. How good is your
marine protected area at curbing threats? - Biol Conserv 221: 237-245.
https://doi.org/10.1016/j.biocon.2018.03.013

Arneth, A., Leadley, P., Claudet, J., Coll, M., Rondinini, C., Rounsevell, M. D. A., Shin, Y. J.,
Alexander, P. and Fuchs, R. 2023. Making protected areas effective for biodiversity, climate
and food. - Glob Chang Biol 29: 3883-3894. https://doi.org/10.1111/gcb.16664

Beuret, J.-E. and Cadoret, A. 2022. Measuring Marine Protected Areas’ Conservation Effort: A
Different Look at Three Deeply-Rooted lllusions. — In: Protected Area Management: Recent
Advances http://dx.doi.org/10.5772/intechopen.95152

Marcos, C., Diaz, D., Fietz, K., Forcada, A., Ford, A., Garcia-Charton, J. A., Goiii, R., Lenfant, P.,
Mallol, S., Mouillot, D., Pérez-Marcos, M., Puebla, O., Manel, S. and Pérez-Ruzafa, A. 2021.
Reviewing the Ecosystem Services, Societal Goods, and Benefits of Marine Protected Areas. -
Front Mar Sci 8: 613819. https://doi.org/10.3389/fmars.2021.613819

Schratzberger, M., Neville, S., Painting, S., Weston, K. and Paltriguera, L. 2019. Ecological and
Socio-Economic Effects of Highly Protected Marine Areas (HPMAs) in Temperate Waters. -
Front Mar Sci 6: 749. https://doi.org/10.3389/fmars.2019.00749

Turnbull, J. W., Johnston, E. L. and Clark, G. F. 2021. Evaluating the social and ecological
effectiveness of partially protected marine areas. - Conservation Biology 35: 921-932.
https://doi.org/10.1111/cobi.13677

Bennett, N. J. and Dearden, P. 2014. From measuring outcomes to providing inputs:
Governance, management, and local development for more effective marine protected areas.
- Mar Policy 50: 96—110. https://doi.org/10.1016/j.marpol.2014.05.005

Grorud-Colvert, K., Sullivan-Stack, J., Roberts, C., Constant, V., Horta e Costa, B., Pike, E. P.,
Kingston, N., Laffoley, D., Sala, E., Claudet, J., Friedlander, A. M., Gill, D. A., Lester, S. E., Day, J.
C., Gongalves, E. J.,, Ahmadia, G. N., Rand, M., Villagomez, A., Ban, N. C., Gurney, G. G.,
Spalding, A. K., Bennett, N. J., Briggs, J., Morgan, L. E., Moffitt, R., Deguignet, M., Pikitch, E. K.,
Darling, E. S., Jessen, S., Hameed, S. O., Di Carlo, G., Guidetti, P., Harris, J. M., Torre, J.,
Kizilkaya, Z., Agardy, T., Cury, P., Shah, N. J., Sack, K., Cao, L., Fernandez, M. and Lubchenco, J.
2021a. The MPA Guide: A framework to achieve global goals for the ocean. - Science
373.6560: eabf0861. https://doi.org/10.1126/science.abf0861

Scianna, C., Niccolini, F., Giakoumi, S., Di Franco, A., Gaines, S. D., Bianchi, C. N., Scaccia, L.,
Bava, S., Cappanera, V., Charbonnel, E., Culioli, J. M., Di Carlo, G., De Franco, F., Dimitriadis, C.,

Panzalis, P., Santoro, P. and Guidetti, P. 2019. Organization Science improves management



683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

effectiveness of Marine Protected Areas. - J Environ Manage 240: 285-292.
https://doi.org/10.1016/j.jenvman.2019.03.052

Edgar, G. J., Stuart-Smith, R. D., Willis, T. J., Kininmonth, S., Baker, S. C., Banks, S., Barrett, N.
S., Becerro, M. A,, Bernard, A. T. F., Berkhout, J., Buxton, C. D., Campbell, S. J., Cooper, A. T.,
Davey, M., Edgar, S. C., Forsterra, G., Galvan, D. E., Irigoyen, A. )., Kushner, D. J., Moura, R.,
Parnell, P. E., Shears, N. T., Soler, G., Strain, E. M. A. and Thomson, R. J. 2014. Global
conservation outcomes depend on marine protected areas with five key features. - Nature
506: 216-220. https://doi.org/10.1038/nature13022

Gill, D. A., Lester, S. E., Free, C. M., Pfaff, A., Iversen, E., Reich, B. J., Yang, S., Ahmadia, G.,
Andradi-Brown, D. A,, Darling, E. S., Edgar, G. J., Fox, H. E., Geldmann, J., Trung Le, D., Mascia,
M. B., Mesa-Gutiérrez, R., Mumby, P. J., Veverka, L. and Warmuth, L. M. 2024. A diverse
portfolio of marine protected areas can better advance global conservation and equity. - Proc
Natl Acad Sci US A 121.10: €2313205121. https://doi.org/10.1073/pnas.2313205121
Carpenter, A. 2012. The EU and Marine Environmental Policy: A Leader in Protecting the
Marine Environment? - Journal of Contemporary European Research , 8: 2.
https://doi.org/10.30950/jcer.v8i2.480

Boyes, S. J. and Elliott, M. 2014. Marine legislation - The ultimate “horrendogram”:
International law, European directives & national implementation. - Mar Pollut Bull 86: 39-47.
https://doi.org/10.1016/j.marpolbul.2014.06.055

EEA 2020. Spatial Analysis of Marine Protected Area Networks in Europe’s Seas Ill. ETC/ ICM
Technical Report 3/2020: European Topic Centre on Inland, Coastal and Marine waters.
European of Court Auditors 2020. Marine environment: EU protection is wide but not deep. -
European Court of Auditors.

Fraschetti, S., Pipitone, C., Mazaris, A. D., Rilov, G., Badalamenti, F., Bevilacqua, S., Claudet, J.,
Caric, H., Dahl, K., D’Anna, G., Daunys, D., Frost, M., Gissi, E., Goke, C., Goriup, P., Guarnieri,
G., Holcer, D., Lazar, B., Mackelworth, P., Manzo, S., Martin, G., Palialexis, A., Panayotova, M.,
Petza, D., Rumes, B., Todorova, V. and Katsanevakis, S. 2018. Light and shade in marine
conservation across European and contiguous seas. - Front Mar Sci 5: 1-27.
https://doi.org/10.3389/fmars.2018.00420

European Commission 2014. Establishing conservation measures for Natura 2000 Sites.
Gubbay, S., Sanders, Haynes, Janssen, Rodwell, Nieto, Garcia Criado, Beal, Borg, Kennedy,
Micu, Otero, Saunders and Calix 2016. European Red List of Habitats Environment.
Publications Office of the European Union, 2016. https://doi.org/10.2779/032638

Nieto, A., Ralph, G. M., Comeros-Raynal, M. T., Kemp, J., Garcia Criado, M., Allen, D. J., Dulvy,
N. K., Walls, R. H. L., Russell, B., Pollard, D., Garcia, S., Craig, M., Collette, B. B., Pollom, R.,



718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Biscoito, M., Labbish Chao, N., Abella, A., Afonso, P., Alvare, E. and Williams, J. T. 2015.
European Red List of Marine Fishes. https://doi.org/10.1371/journal.pone.0293083

EEA 2015. State of Europe’s seas. EEA Report No 2/2015.

EEA 2020. The European environment-state and outlook 2020. Knowledge for transition to a
sustainable Europe.

Vaughan, D., Korpinen, S., Nygard, H., Andersen, J. H., Murray, C., Kall, E., Jensen, N., Tunesi,
L., Mo, G., Agnesi, S., Klan¢nik, K., Vina-herbon, C., Singleton, G., Pagou, K., Borja, A. and
Reker, J. 2019. Biodiversity in Europe’s seas.

Gill, D. A., Mascia, M. B., Ahmadia, G. N., Glew, L., Lester, S. E., Barnes, M., Craigie, |., Darling,
E.S., Free, C. M., Geldmann, J., Holst, S., Jensen, O. P., White, A. T., Basurto, X., Coad, L.,
Gates, R. D., Guannel, G., Mumby, P. J., Thomas, H., Whitmee, S., Woodley, S. and Fox, H. E.
2017. Capacity shortfalls hinder the performance of marine protected areas globally. - Nature
543: 665-669. https://doi.org/10.1038/nature21708

Alvarez-Fernandez, |., Fernandez, N., Sdnchez-Carnero, N. and Freire, J. 2017. The
management performance of marine protected areas in the North-east Atlantic Ocean. - Mar
Policy 76: 159-168. https://doi.org/10.1016/j.marpol.2016.11.031

Grip, K. and Blomqvist, S. 2018. Establishing marine protected areas in Sweden: Internal
resistance versus global influence. - Ambio 47: 1-14. https://doi.org/10.1007/s13280-017-
0932-8

Schultz, M., Brun, V., Wingate, M., Cury, P., Gaill, F., Sicre, M.-A. and Claudet, J. 2022. A
framework to identify barriers and levers to increase the levels of protection of marine
protected areas. - One Earth 5: 987-999. https://doi.org/10.1016/j.oneear.2022.08.007
Pieraccini, M., Coppa, S. and De Lucia, G. A. 2017. Beyond marine paper parks? Regulation
theory to assess and address environmental non-compliance. - Aquat Conserv 27: 177-196.
https://doi.org/10.1002/aqc.2632

Mazaris, A. D., Almpanidou, V., Giakoumi, S. and Katsanevakis, S. 2018. Gaps and challenges of
the European network of protected sites in the marine realm. - ICES Journal of Marine Science
75: 190-198. https://doi.org/10.1093/icesjms/fsx125

Alvarez-Fernandez, I., Freire, J., Naya, ., Fernandez, N. and Sdnchez-Carnero, N. 2020. Failures
in the design and implementation of management plans of Marine Protected Areas: An
empirical analysis for the North-east Atlantic Ocean. - Ocean Coast Manag 192: 105178.
https://doi.org/10.1016/j.0ocecoaman.2020.105178

EEA 2020. Management effectiveness in the EU’s Natura 2000 network of protected areas.: 1-
13.



752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Gianni, F., Manea, E., Cataletto, B., Pugnetti, A., Bergami, C., Bongiorni, L., Plesli¢, G., Vilibi¢, I.
and Bandelj, V. 2022. Are we overlooking Natura 2000 sites? Lessons learned from a
transnational project in the Adriatic Sea. - Front Mar Sci 9: 1070373.
https://doi.org/10.3389/fmars.2022.1070373

European Commission 2007. Guidelines for the establishment of the Natura 2000 network in
the marine environment . Application of the Habitats and Birds Directives.

European Commission 2011. ESTABLISHING CONSERVATION MEASURES FOR NATURA 2000
SITES ANNEX 2 Fact Sheets on Natura 2000 Management Planning in the Member States-
Situation in 2011 SUMMARY COMPILATION OF INFORMATION INCLUDED IN THE COUNTRIES’
FACT SHEETS OF 2011.

Claudet, J., Loiseau, C., Sostres, M. and Zupan, M. 2020. Underprotected Marine Protected
Areas in a Global Biodiversity Hotspot. - One Earth 2: 380-384.
https://doi.org/10.1016/j.oneear.2020.03.008

Claudet, J., Loiseau, C. and Pebayle, A. 2021. Critical gaps in the protection of the second
largest exclusive economic zone in the world. - Mar Policy, 124: 104379.
https://doi.org/10.1016/j.marpol.2020.104379

Roessger, J., Claudet, J. and Horta e Costa, B. 2022. Turning the tide on protection illusions:
The underprotected MPAs of the ‘OSPAR Regional Sea Convention.” - Mar Policy 142: 105109.
https://doi.org/10.1016/j.marpol.2022.105109

Horta e Costa, B., Goncgalves, J. M. dos S., Franco, G., Erzini, K., Furtado, R., Mateus, C.,
Cadeireiro, E. and Gongalves, E. J. 2019. Categorizing ocean conservation targets to avoid a
potential false sense of protection to society: Portugal as a case-study. - Mar Policy 108:
103553. https://doi.org/10.1016/j.marpol.2019.103553

Rodriguez-Rodriguez, D., Rodriguez, J. and Abdul Malak, D. 2016. Development and testing of
a new framework for rapidly assessing legal and managerial protection afforded by marine
protected areas: Mediterranean Sea case study. - J Environ Manage 167: 29-37.
https://doi.org/10.1016/j.jenvman.2015.11.016

Dureuil, M., Boerder, K., Burnett, K. A., Froese, R. and Worm, B. 2018. Elevated trawling inside
protected areas undermines conservation outcomes in a global fishing hot spot. - Science 362:
1403-1407. https://doi.org/10.1126/science.aau0561

Normander, B., Woollhead, J., Petersen, A. and Garn, A. K. 2021. SHORT COMMUNICATION:
DENMARK’S MARINE PROTECTED AREAS ASSESSED ACCORDING TO IUCN’S INTERNATIONAL
DEFINITION. - Parks 27: 69-74.

Grip, K. and Blomgvist, S. 2020. Marine nature conservation and conflicts with fisheries. -

Ambio 49: 1328-1340. https://doi.org/10.1007/s13280-019-01279-7



787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Council of the European Union 2020. Biodiversity - the need for urgent action - Council
conclusions. 12210/20.

European Commission 2022a. COMMISSION STAFF WORKING DOCUMENT Criteria and
guidance for protected areas designations.

European Commission 2023. COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE
COMMITTEE OF THE REGIONS. EU Action Plan: Protecting and restoring marine ecosystems
for sustainable and resilient fisheries.

European Parliament 2024. EU Action Plan: protecting and restoring marine ecosystems for
sustainable and resilient fisheries (P9_TA(2024)0046).

White, R., Barratt, L., Catelani, T., Loiseau, C. and Reker, J. 2024. Background Document to the
third Natura 2000 biogeographical seminar for the Mediterranean and Black Sea marine
regions.

European Commission 2013. Guidelines on wilderness in Natura 2000 : management of
terrestrial wilderness and wild areas within the Natura 2000 network. - Publications Office.
Schéré, C. M., Dawson, T. P. and Schreckenberg, K. 2020. Multiple conservation designations:
what impact on the effectiveness of marine protected areas in the Irish Sea? - International
Journal of Sustainable Development and World Ecology 27: 596-610.
https://doi.org/10.1080/13504509.2019.1706058

Jacquemont, J., Loiseau, C., Tornabene, L. and Claudet, J. 2024. 3D ocean assessments reveal
that fisheries reach deep but marine protection remains shallow. - Nat Commun 15: 4027.
https://doi.org/10.1038/s41467-024-47975-1

Day, J., Dudley, N., Hockings, M., Holmes, G., Laffoley, D., Stolton, S., Wells, S. and Wenzel, L.
2019. Guidelines for applying the IUCN protected area management categories to marine
protected areas Second edition. IUCN.

Dudley, N., Day, J., Laffoley, D., Hockings, M. and Stolton, S. 2017. Defining marine protected
areas: A response to Horta e Costa et al. - Mar Policy 77: 191-192.
https://doi.org/10.1016/j.marpol.2016.11.024

Horta e Costa, B., Claudet, J., Franco, G., Erzini, K., Caro, A. and Gongalves, E. J. 2016. A
regulation-based classification system for Marine Protected Areas (MPAs). - Mar Policy 72:
192-198. https://doi.org/10.1016/j.marpol.2016.06.021

Lippi, S., Piroddi, C., Graziano, M. and Di Franco, A. 2024. Highlighting the gap on spatial
regulatory data in the official MPAs databases. - Front Mar Sci 11: 1369447.
https://doi.org/10.3389/fmars.2024.1369447



821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855

59.

60.

61.

62.

63.

64.

65.

66.

67.

UNESCO-I0C and European Commission 2021. MSPglobal International Guide on Marine/
Maritime Spatial Planning (I0C Manuals and Guides no 89).

Aminian-Biquet, J., Colegrove, C., Driedger, A., Raudsepp, N., Sletten, J., Vincent, T., Zetterlind,
V., Roessger, J., Laznya, A., Vaidianu, N., Claudet, J., Young, J. and Horta Costa, B. Regulations
of activities and Protection levels in Marine Protected Areas of the European Union gathered
from multiple data sources. in prep.

European Commission 2017. Fitness Check of Reporting and Monitoring of EU Environment
Policy.

Pike, E. P., MacCarthy, J. M. C., Hameed, S. O., Harasta, N., Grorud-Colvert, K., Sullivan-Stack,
J., Claudet, J., Horta e Costa, B., Gongalves, E. J., Villagomez, A. and Morgan, L. 2024. Ocean
protection quality is lagging behind quantity: Applying a scientific framework to assess real
marine protected area progress against the 30 by 30 target. - Conserv Lett €13020.
https://doi.org/10.1111/conl.13020

Sullivan-Stack, J., Aburto-Oropeza, O., Brooks, C. M., Cabral, R. B., Caselle, J. E., Chan, F., Duffy,
J. E., Dunn, D. C,, Friedlander, A. M., Fulton-Bennett, H. K., Gaines, S. D., Gerber, L. R., Hines,
E., Leslie, H. M., Lester, S. E., MacCarthy, J. M. C., Maxwell, S. M., Mayorga, J., McCauley, D. J.,
Micheli, F., Moffitt, R., Nickols, K. J., Palumbi, S. R., Pearsall, D. R., Pike, E. P., Pikitch, E. K.,
Sancho, G., Spalding, A. K., Suman, D. O., Sykora-Bodie, S. T. and Grorud-Colvert, K. 2022. A
Scientific Synthesis of Marine Protected Areas in the United States: Status and
Recommendations. - Front Mar Sci 9: 849927. https://doi.org/10.3389/fmars.2022.849927
Katsanevakis, S., Coll, M., Fraschetti, S., Giakoumi, S., Goldsborough, D., Macic, V.,
Mackelworth, P., Rilov, G., Stelzenmdiller, V., Albano, P. G., Bates, A. E., Bevilacqua, S., Gissi,
E., Hermoso, V., Mazaris, A. D., Pita, C., Rossi, V., Teff-Seker, Y., & Yates, K. (2020). Twelve
Recommendations for Advancing Marine Conservation in European and Contiguous Seas.
Frontiers in Marine Science, 7(October), 1-18. https://doi.org/10.3389/fmars.2020.565968
Driedger, Alex, et al. "Guidance on marine protected area protection level assignments when
faced with unknown regulatory information." Marine Policy 148: 105441.
https://doi.org/10.1016/j.marpol.2022.105441

Maestro, M., Chica-ruiz, J. A., Perkovi¢, Z. P. and Pérez-cayeiro, M. L. 2022. Marine Protected
Areas Management in the Mediterranean Sea—The Case of Croatia. - Diversity 14.6: 448.
https://doi.org/10.3390/d14060448

Mazaris, A. D., Kallimanis, A., Gissi, E., Pipitone, C., Danovaro, R., Claudet, J., Rilov, G.,
Badalamenti, F., Stelzenmdiller, V., Thiault, L., Benedetti-Cecchi, L., Goriup, P., Katsanevakis, S.
and Fraschetti, S. 2019. Threats to marine biodiversity in European protected areas. - Science

of the Total Environment 677: 418-426. https://doi.org/10.1016/j.scitotenv.2019.04.333



856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889

68.

69.

70.

71.

72.

73.

74.

75.
76.

77.

78.

Perry, A. L., Blanco, J., Garcia, S. and Fournier, N. 2022. Extensive Use of Habitat-Damaging
Fishing Gears Inside Habitat-Protecting Marine Protected Areas. - Front Mar Sci 9: 811926.
https://doi.org/10.3389/fmars.2022.811926

Korpinen, S., Laamanen, L., Bergstréom, L., Nurmi, M., Andersen, J. H., Haapaniemi, J., Harvey,
E. T., Murray, C. J., Peterlin, M., Kallenbach, E., Klan¢nik, K., Stein, U., Tunesi, L., Vaughan, D.
and Reker, J. 2021. Combined effects of human pressures on Europe’s marine ecosystems. -
Ambio 50: 1325-1336. https://doi.org/10.1007/s13280-020-01482-x

Zupan, M., Fragkopoulou, E., Claudet, J., Erzini, K., Horta e Costa, B. and Goncalves, E. J.
2018b. Marine partially protected areas: drivers of ecological effectiveness. - Front Ecol
Environ 16: 381-387. https://doi.org/10.1002/fee.1934

Begun, T., Muresan, M., Zaharia, T., Dencheva, K., Sezgin, M., Bat, L. and Velikova, V. 2012.
Conservation and Protection of the Black Sea Biodiversity. Review of the existing and planned
protected areas in the Black Sea (Bulgaria, Romania, Turkey) with a special focus on possible
deficiencies regarding law enforcement and implementation of management plans. EC DG
Env. MISIS Project Deliverables. www.misisproject.eu.

Todorova, V., Micu, D., Panayotova, M. and Konsulova, T. 2008. MARINE PROTECTED AREAS
IN BULGARIA PRESENT AND PROSPECTS.

Pérez-Ruzafa, A., Garcia-Charton, J. A. and Marcos, C. 2017. North East Atlantic vs.
Mediterranean marine protected areas as fisheries management tool. - Front Mar Sci 4: 1-13.
https://doi.org/10.3389/fmars.2017.00245

European Commission 2022b. COMMISSION IMPLEMENTING REGULATION (EU) 2022/1614 of
15 September 2022 determining the existing deep-sea fishing areas and establishing a list of
areas where vulnerable marine ecosystems are known to occur or are likely to occur.
Metsdhallitus 2016. Principles of Protected Area Management in Finland.

Oikonomou, Z. S. and Dikou, A. 2008. Integratsing conservation and development at the
national marine park of Alonissos, Northern Sporades, Greece: Perception and practice. -
Environ Manage 42: 847-866. https://doi.org/10.1007/s00267-008-9163-x

Guidetti, P., Milazzo, M., Bussotti, S., Molinari, A., Murenu, M., Pais, A., Spano, N., Balzano, R.,
Agardy, T., Boero, F., Carrada, G., Cattaneo-Vietti, R., Cau, A., Chemello, R., Greco, S.,
Manganaro, A., Notarbartolo di Sciara, G., Russo, G. F. and Tunesi, L. 2008. Italian marine
reserve effectiveness: Does enforcement matter? - Biol Conserv 141: 699-7009.
https://doi.org/10.1016/j.biocon.2007.12.013

IUCN Comité francgais 2021. Les zones de protection forte en mer. Partie 1 : Contexte, état des

lieux et recommandations.



890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Fenberg, P. B., Caselle, J. E., Claudet, J., Clemence, M., Gaines, S. D., Antonio Garcia-Charton,
J., Gongalves, E. J., Grorud-Colvert, K., Guidetti, P., Jenkins, S. R., Jones, P. J. S., Lester, S. E.,
McAllen, R., Moland, E., Planes, S. and Sgrensen, T. K. 2012. The science of European marine
reserves: Status, efficacy, and future needs. - Mar Policy 36: 1012-1021.
https://doi.org/10.1016/j.marpol.2012.02.021

Virtanen, E. A, Viitasalo, M., Lappalainen, J. and Moilanen, A. 2018. Evaluation, gap analysis,
and potential expansion of the Finnish Marine Protected Area network. - Front Mar Sci 9: 1—
19. https://doi.org/10.3389/fmars.2018.00402

Chuenpagdee, R., Pascual-Fernandez, J. J., Szelidnszky, E., Luis Alegret, J., Fraga, J. and Jentoft,
S. 2013. Marine protected areas: Re-thinking their inception. - Mar Policy 39: 234-240.
https://doi.org/10.1016/j.marpol.2012.10.016

von Rebay, A. 2023. The Designation of Marine Protected Areas. - Springer Nature
Switzerland. doi:10.1007/978-3-031-29175-3. https://doi.org/10.1007/978-3-031-29175-3
Pinton, F. 2001. Conservation of Biodiversity as a European Directive: The Challenge for
France. Sociologia ruralis 41.3: 329-342. https://doi.org/10.1111/1467-9523.00186
Campagnaro, T., Sitzia, T., Bridgewater, P., Evans, D. and Ellis, E. C. 2019. Half Earth or Whole
Earth: What Can Natura 2000 Teach Us? - Bioscience 69: 117-124.
https://doi.org/10.1093/biosci/biy153

Vaidianu, N., Tatui, F., Ristea, M. and Stanica, A. 2020. Managing coastal protection through
multi-scale governance structures in Romania. - Mar Policy 112: 103567.
https://doi.org/10.1016/j.marpol.2019.103567

Casal, G. and McCarthy, T. 2023. Marine coastal biodiversity and services in Ireland in a three-
dimensional context: Scientific, news media, and legislative. - Ocean Coast Manag, 244:
106796. https://doi.org/10.1016/j.ocecoaman.2023.106796

Gaston, K. J., Jackson, S. F., Nagy, A., Cantud-Salazar, L. and Johnson, M. 2008. Protected areas
in Europe: Principle and practice. - Ann N Y Acad Sci 1134: 97-119.
https://doi.org/10.1196/annals.1439.006

Bouwma, |. M., Gerritsen, A. L., Kamphorst, D. A. and Kistenkas, F. H. 2015. Policy instruments
and modes of governance in environmental policies of the European Union Past, present and
future.

Langlet, D. 2023. Legitimacy and EU Marine Governance. - In: The Environmental Rule of Law
for Oceans. Cambridge University Press, 193—206.
https://doi.org/10.1017/9781009253741.020.

Lemieux, C. J., Gray, P. A,, Devillers, R., Wright, P. A,, Dearden, P., Halpenny, E. A., Groulx, M.,
Beechey, T. J. and Beazley, K. 2019. How the race to achieve Aichi Target 11 could jeopardize



925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959

91.

92.

93.

94.

95.

96.

97.

98.

99.

the effective conservation of biodiversity in Canada and beyond. - Mar Policy 99: 312—-323.
https://doi.org/10.1016/j.marpol.2018.10.029

Agardy, T., Claudet, J. and Day, J. C. 2016. ‘Dangerous Targets’ revisited: Old dangers in new
contexts plague marine protected areas. - Aquat Conserv 26: 7-23.
https://doi.org/10.1002/aqc.2675

Baker, S. 2003. The dynamics of European Union biodiversity policy: interactive, functional
and institutional logics. - Env Polit 12: 23-41.
https://doi.org/10.1080/09644010412331308264

European of Court Auditors 2017. More efforts needed to implement the Natura 2000
network to its full potential.

Juda, L. 2007. The European Union and ocean use management: The marine strategy and the
maritime policy. - Ocean Development and International Law 38: 259-282.
https://doi.org/10.1080/00908320701530466

Rouillard, J., Lago, M., Abhold, K., Roeschel, L., Kafyeke, T., Klimmek, H. and MattheiB, V.
2018. Protecting and Restoring Biodiversity across the Freshwater, Coastal and Marine
Realms: Is the existing EU policy framework fit for purpose? - Environmental Policy and
Governance 28: 114-128. https://doi.org/10.1002/eet.1793

Andersen, J. H., Al-Hamdani, Z., Carstensen, J., Edelvang, K., Egekvist, J., Kaae, B. C., Hammer,
K. J., Therese Harvey, E., Leth, J. O., McClintock, W., Murray, C., Olafsson, A. S., Olsen, J.,
Sveegaard, S. and Tougaard, J. 2023. Are European Blue Economy ambitions in conflict with
European environmental visions? — Ambio 52.12, 1981-1991 https://doi.org/10.1007/s13280-
023-01896-3

Gall, S. C. and Rodwell, L. D. 2016. Evaluating the social acceptability of Marine Protected
Areas. - Mar Policy 65: 30-38. https://doi.org/10.1016/j.marpol.2015.12.004

Jentoft, S., Pascual-Fernandez, J. J., de la Cruz Modino, R., Gonzalez-Ramallal, M. and
Chuenpagdee, R. 2012. What Stakeholders Think About Marine Protected Areas: Case Studies
from Spain. - Hum Ecol 40: 185—197. https://doi.org/10.1007/s10745-012-9459-6

Pendleton, L. H., Ahmadia, G. N., Browman, H. |, Thurstan, R. H., Kaplan, D. M. and Bartolino,
V. 2018. Debating the effectiveness of marine protected areas. - ICES Journal of Marine

Science 75: 1156-1159. https://doi.org/10.1093/icesjms/fsx154

100. Yates, K. L., Clarke, B. and Thurstan, R. H. 2019. Purpose vs performance: What does marine

protected area success look like? - Environ Sci Policy 92: 76-86.

https://doi.org/10.1016/j.envsci.2018.11.012

101. Bennett, N. J., Di Franco, A., Calo, A., Nethery, E., Niccolini, F., Milazzo, M. and Guidetti, P.

2019. Local support for conservation is associated with perceptions of good governance,



960 social impacts, and ecological effectiveness. - Conserv Lett 12: 1-10.

961 https://doi.org/10.1111/conl.12640

962 102. Batista, M. |. and Cabral, H. N. 2016. An overview of Marine Protected Areas in SW Europe:
963 Factors contributing to their managsement effectiveness. - Ocean Coast Manag 132: 15-23.
964 https://doi.org/10.1016/j.0ocecoaman.2016.07.005

965 103. Kirkman, S. P., Mann, B. Q., Sink, K. J., Adams, R., Livingstone, T. C., Mann-Lang, J. B., Pfaff, M.
966 C., Samaai, T., van der Bank, M. G., Williams, L. and Branch, G. M. 2021. Evaluating the

967 evidence for ecological effectiveness of South Africa’s marine protected areas. - Afr J Mar Sci
968 43:389-412. https://doi.org/10.2989/1814232X.2021.1962975

969 104. Gruby, R. L., Gray, N. J., Fairbanks, L., Havice, E., Campbell, L. M., Friedlander, A., Oleson, K. L.

970 L., Sam, K., Mitchell, L. and Hanich, Q. 2021. Policy interactions in large-scale marine protected
971 areas. - Conserv Lett 14.1: e12753. https://doi.org/10.1111/conl.12753

972 105. Marine Conservation Institute 2024. MPAtlas, https://mpatlas.org/countries/. Accessed in
973 May 2024.

974 106. Pieraccini, M. 2023. Beyond enclosures? Highly protected marine areas in English marine
975 conservation law and policy. - Environmental Law Review 25: 219-233.

976 https://doi.org/10.1177/14614529231183284

977 107. Relano, V. and Pauly, D. 2023. The ‘Paper Park Index’: Evaluating Marine Protected Area
978 effectiveness through a global study of stakeholder perceptions. - Mar Policy 151: 105571.
979 https://doi.org/10.1016/j.marpol.2023.105571

980 108. Tafon, R., Glavovic, B., Saunders, F. and Gilek, M. 2022. Oceans of Conflict: Pathways to an
981 Ocean Sustainability PACT. - Planning Practice and Research 37: 213—-230.

982 https://doi.org/10.1080/02697459.2021.1918880

983 109. Hermoso, V., Carvalho, S. B., Giakoumi, S., Goldsborough, D., Katsanevakis, S., Leontiou, S.,
984 Markantonatou, V., Rumes, B., Vogiatzakis, I. N. and Yates, K. L. 2022. The EU Biodiversity
985 Strategy for 2030: Opportunities and challenges on the path towards biodiversity recovery. -
986 Environ Sci Policy 127: 263-271. https://doi.org/10.1016/j.envsci.2021.10.028

987 110. Canovas-Molina, A. and Garcia-Frapolli, E. 2020. Untangling worldwide conflicts in marine
988 protected areas: Five lessons from the five continents. - Mar Policy 121: 104185.

989 https://doi.org/10.1016/j.marpol.2020.104185

990 111. Dahlet, L. I, Selim, S. A. and van Putten, |. 2023. A review of how we study coastal and

991 marine conflicts: is social science taking a broad enough view? - Maritime Studies, 22.3: 29.
992 https://doi.org/10.1007/s40152-023-00319-z

993 112. Paavola, J. 2004. Protected Areas Governance and Justice: Theory and the European Union’s

994 Habitats Directive. - Environ Sci (Ruse) 1: 59-77. https://doi.org/10.1076/evms.1.1.59.23763



995

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029

113. Weible, C. M. 2007. An advocacy coalition framework approach to stakeholder analysis:
Understanding the political context of California marine protected area policy. - Journal of
Public Administration Research and Tsheory 17: 95-117.
https://doi.org/10.1093/jopart/mujo15

114. Halik, A., Verweij, M. and Schliter, A. 2018. How marine protected areas are governed: A
cultural theory perspective. - Sustainability 10.1: 252. https://doi.org/10.3390/su10010252

115. Tafon, R., Howarth, D. and Griggs, S. 2019. The politics of Estonia’s offshore wind energy
programme: Discourse, power and marine spatial planning. - Environment and Planning C:
Politics and Space 37: 157-176. https://doi.org/10.1177/2399654418778037

116. Government of Greece 2024. OUR OCEAN, Greece April 15-17, 2024. An Ocean of Potential.
GREECE’S COMMITMENTS.

117. Government of France 2021. STRATEGIE NATIONALE POUR LES AIRES PROTEGEES 2030.

118. Beuret, J. E., Cadoret, A., Pothin, K., Barnay, A., Le Bihan, O. and Sevin Allouet, M. 2019.
Understanding and valuing conflicts in marine protected areas: The best way to develop
innovations? - Aquat Conserv 29: 212—222. https://doi.org/10.1002/aqc.3070

119. Stewart, B. D., Howarth, L. M., Wood, H., Whiteside, K., Carney, W., Crimmins, E., O’Leary, B.
C., Hawkins, J. P. and Roberts, C. M. 2020. Marine Conservation Begins at Home: How a Local
Community and Protection of a Small Bay Sent Waves of Change Around the UK and Beyond. -
Front Mar Sci 7: 76. https://doi.org/10.3389/fmars.2020.00076

120. Flanders Marine Institute 2019. Maritime Boundaries Geodatabase, version 11. Internal
waters, version 3. Available online at http://www.marineregions.org/.

121. Liquete, C., Somma, F. and Maes, J. 2011. A clear delimitation of coastal waters facing the EU
environmental legislation: From the Water Framework Directive to the Marine Strategy
Framework Directive. - Environ Sci Policy 14: 432-444.
https://doi.org/10.1016/j.envsci.2011.02.003

122. European Commission and DG MARE 2022. European Marine Observation and Data Network
(EMODnet), https://emodnet.ec.europa.eu/en/human-activities.

123. EEA 2018. MSFD regions and subregions,
https://www.eea.europa.eu/en/datahub/datahubitem-view/7144675c-5c84-456f-92¢e0-
8f832239d880.

124. Pebesma, E. and Bivand, R. 2023. Spatial Data Science. - Chapman and Hall/CRC.
https://doi.org/10.1201/9780429459016.

125. Wickham 2016. ggplot2: Elegant Graphics for Data Analysis.

126. R Core Team 2021. R: A language and environment for statistical computing. https://www.R-

project.org/. (2021).



1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057

1058

127. EEA 2022. Marine Protected Areas (MPA) in EEA marine assessment areas.
https://sdi.eea.europa.eu/catalogue/srv/api/records/5a8c5848-e131-4196-a14d-
85197f284033.

128. SPA/RAC and MedPAN 2019. MAPAMED, the database of MArine Protected Areas in the
MEDiterranean. 2019 edition, version 2.

129. Sletten, J., D’lorio, M., Gleason, M. G., Driedger, A., Vincent, T., Colegrove, C., Wright, D. and
Zetterlind, V. 2021. Beyond the boundaries: How regulation-centered marine protected area
information improves ocean protection assessments. - Mar Policy 124: 104340.
https://doi.org/10.1016/j.marpol.2020.104340

130. Vaidianu, N. and Ristea, M. 2018. Marine spatial planning in Romania: State of the art and
evidence from stakeholders. - Ocean Coast Manag 166: 52—61.
https://doi.org/10.1016/j.ocecoaman.2018.03.017

131. University of the Aegean 2015. Strategic Project "Cross-border Cooperation for Maritime
Spatial Planning Development” - "Thal-Chor”. Funding: Cross-border Cooperation Programme
“Greece—Cyprus 2007-2013". (URL: https://www.mspcygr.info).

132. Grorud-Colvert, K., Sullivan-Stack, J., Roberts, C., Constant, V., Horta e Costa, B., Pike, E. P.,
Kingston, N., Laffoley, D., Sala, E., Claudet, J., Friedlander, A. M., Gill, D. A., Lester, S. E., Day, J.
C., Gongalves, E. J.,, Ahmadia, G. N., Rand, M., Villagomez, A,, Ban, N. C., Gurney, G. G.,
Spalding, A. K., Bennett, N. J., Briggs, J., Morgan, L. E., Moffitt, R., Deguignet, M., Pikitch, E. K.,
Darling, E. S., Jessen, S., Hameed, S. O., Di Carlo, G., Guidetti, P., Harris, J. M., Torre, J.,
Kizilkaya, Z., Agardy, T., Cury, P., Shah, N. J., Sack, K., Cao, L., Fernandez, M. and Lubchenco, J.
2021b. The MPA Guide Expanded Guidance: Level of Protection. Version 1 (September, 2021).
- Science 373.6560: eabf0861.

133. UNEP-WCMC & IUCN. Protected Planet: The World Database on Protected Areas (WDPA [On-
Line]. Available at: Www.Protectedplanet.Net. (2022).

134. Deguignet, M., Arnell, A., Juffe-Bignoli, D., Shi, Y., Bingham, H., MacSharry, B. and Kingston,
N. 2017. Measuring the extent of overlaps in protected area designations. - PLoS One, 12.11:

e0188681. https://doi.org/10.1371/journal.pone.0188681



