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Title: Critical gaps in the protection of the second largest exclusive economic zone of the world

Running head: Levels of protection matter

Highlights:

e France aims to protect 30% of its marine territory by 2022, with 1/3 in strong protection.

The 30% target is already exceeded but Ocean basins are unevenly represented.

Only 1.6% of French marine territory falls within fully or highly protected areas.

80% of French full and high protection levels are concentrated in one territory

Protection levels in Metropolitan France are lower than in overseas territories.

One sentence summary: Current efforts at protecting the second largest exclusive economic zone in

the world are unevenly distributed and are missing entire parts of ecosystems and Ocean basins.

Abstract: A healthy Ocean is critical for achieving sustainable development goals but the Ocean is
threatened by multiple stressors. There is a global call to increase the coverage of marine protected
areas (MPAs) from 10% to at least 30% by 2030. France, a major actor for marine conservation with
the second largest exclusive economic zone (EEZ) in the world, with territories in all oceans but the
Arctic, aims at reaching the 30% by 2022, for which one third shall include a strong protection status.
However, the strategy to reach this twofold target faces two challenges. First, while some standards
exist to classify the levels of protection, France is currently using a case specific, loose approach to
define strong protection. Second, there is no criteria that addresses the representativeness of the
protection across French Ocean basins. Here, we assess the protection levels of the 524 French MPAs
and their distribution across territories and habitats. While 33.7% of France’s waters are covered by
an MPA, 12.5 % of these areas do not impose regulations stronger inside than outside. Full and high
levels of protection, the most effective for biodiversity conservation, represent only 1.6% of French
waters and are unevenly distributed across Ocean basins and habitats, with 80.5% concentrated in a

single territory. To fill this gap in protection for the second largest exclusive economic zone in the
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world, it is critical that France’s high ambition is both qualitatively and quantitatively deployed in each

Ocean basin to protect our ocean, its biodiversity and to sustain the livelihood of millions of people.

Keywords: conservation; UN Sustainable Development Goals; Convention on Biological Diversity;

Europe and overseas territories; marine policy
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Main text:

1. Introduction

The Ocean is critical for human society as a whole. Many Sustainable Development Goals (SDGs)
benefit from achieving SDG 14 for a healthy ocean [1,2]. However, local and global assessments
consistently show that Ocean stressors are increasing [3], with direct exploitation of organisms, and
fishing as the most impactful stressor [4]. While new social norms should be developed to foster
sustainable development pathways [5,6], adaptation and mitigation strategies are still needed. Marine
protected areas (MPAs) are an effective area-based management tool in this respect and can help to
reach both ecological and social outcomes [7-9]. Member States Parties to the Convention on
Biological Diversity (CBD) agreed to cover 10% of their coastal and marine waters with MPAs by 2020
[10]. While this target has not been met [11], Member States Parties to the CBD are now discussing

options to raise their ambition and to cover at least 30% by 2030.

While the science supporting the usefulness of MPAs was mostly based on fully protected areas [12—
14], where all extractive activities are forbidden, the most recently established MPAs to meet the CBD
Aichi target 11 are partially protected [15,16]. Partially protected areas are often preferred over fully
protected areas as they can satisfy access to a broader range of users. However, partially protected
areas often lead to a concentration of allowed uses, even if regulated [17,18], thus sometimes

threatening biodiversity more than in unprotected areas [19,20].

A recently developed regulation-based classification system for MPAs, now part of the Blue Parks

awarding system (https://marine-conservation.org/blueparks/) and integrated within the MPA Guide

(www.protectedplanet/c/mpa-guide), allows for MPAs to be classified and compared according to the

potential impacts on species and habitats authorized activities can have [21]. An assessment of
published literature on MPA effectiveness at the global scale with the application of this classification
system showed that, on average, MPAs delivered ecological benefits only for full protection (where all

forms of extractive activities are excluded) or high protection (allowing only infrequent use of some
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types of non-industrial, highly selective, low impact, recreational, commercial or subsistence fishing
gears) [22]. A regional assessment in Hawaii showed the same pattern [23]. Protection levels are
therefore a good indicator of MPA performance [22] and can thus be used to assess conservation

strategies over large spatial scales [24].

France is a major actor for marine conservation. Due to its numerous Overseas Territories scattered
across the Ocean (but the Arctic basin; Figure 1), France possesses the second largest exclusive
economic zone (EEZ) in the world after the USA, covering 10,193,037 km?, approximately 8% of the
total surface of all countries’ EEZs. Following the release of the IPBES Global Assessment Summary for
Policymakers [4] in Paris on May 6™ 2019, French President Macron called for an increase in MPAs,
with respect to both coverage and levels of protection, in France’s coastal and marine waters. This
commitment was articulated at the first Ecological Defense Council held in Paris, on May 23", which
aimed to set guidelines for the ecological transition, including the preservation of biodiversity. France’s
target is now to reach 30% of protected territory by 2022, for which one third shall have a strong
protection status [25]. In early 2019, France officially declared to the CBD 23.57% of its coastal and
marine territory was under protection (French Agency for Biodiversity, 2019). The challenge is thus
whether the new MPAs will hell help protect potential underrepresented territories and ecosystems
and whether the levels of protection of the so-called “strong” protection will be sufficient enough to

deliver the expected benefits to biodiversity.

<insert Figure 1 here>
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10,193,037 km2 of French marine territories across the Ocean
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Figure 1: France’s coastal and marine waters within its economic exclusive zone across the global Ocean.

Here, with a focus on France, which covers a large portion of global marine biodiversity within its EEZ
[26,27], which hosts a range of human pressures [28], and which features an extensive system of MPAs
with more than 564 protected sites, we critically assess whether the country’s current conservation
efforts and it's new quantitative and qualitative targets are appropriately strategized to deliver

ecological benefits.

2. Methods

We complied information on legally binding MPAs from the French Agency for Biodiversity portal

(http://www.amp.afbiodiversite.fr/accueil fr/ressources, 2020), the most complete database on

French MPAs. In the case of protected areas non-strictly marine, only the marine part was kept. All
identified 524 MPAs included in our study are reported to the CBD, thus counting toward international
biodiversity conservation targets. In the case of multiple-zone MPAs (n=20), MPAs were considered at
the zone level. We then collected information on allowed or prohibited activities from legal texts,
management plans and personal communication with MPA managers. Specific information from

Natura 2000 sites was also obtained from the European Environment Agency official website
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(https://www.eea.europa.eu/data-and-maps/data/natura-10), but we cross-referenced it as in many

cases the information was outdated.

We then classified all MPAs, or zones in the case of multiple-zone MPAs, using the regulation-based
classification system [21]. We thus obtained a protection level for each of the 524 MPAs (or 564 zones).
Assigning a protection level to an MPA using the regulation-based classification system [21] consists in
walking through a decision tree, answering a maximum of four questions about the authorized uses
within the MPA. MPA protection levels range from Fully Protected, where no form of extractive
activities are present, Highly Protected, Moderately Protected, Poorly Protected, to Unprotected,
where activities with the greatest impact on species and habitats are not restricted inside the MPA. In
the case of MPAs which lacked a legal text or management plan in which regulations were established,

we assigned the MPAs to an additional non-regulated category.

Existing georeferenced information in the French Agency for Biodiversity portal was used. When
missing, in multiple instances, and for almost all zoning schemes in the case of multiple-zone MPAs,
additional information was obtained as detailed above for the regulations. To avoid overestimating
the total area covered by protection we removed overlapping areas, keeping only those conferring the
strongest levels of protection for each overlap. Exclusive Economic Zones were retrieved from Flanders
Marine Institute, Maritime Boundaries Geodatabase, version 10 (2018; Available online

at https://doi.org/10.14284/319). Marine habitat maps were retrieved from the European

Environment Agency European Nature Information System (EUNIS), Version 2007

(http://eunis.eea.europa.eu/habitats.jsp.

All analyses were conducted using QGIS v.2.18.0 and R [29]. Maps were generated using rworldmap

[30], sf [31] and tmap [32] packages. Figures were created using tidyr [33] and ggplot2 [34] packages.

3. Results and Discussion

France has a long history of marine protection, with the first marine protected area (MPA) established

in the 1940’s (Figure 2). While early MPAs often contained a portion under full protection, these

8
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segments were typically few and small in size. A significant increase in number and size followed the
creation of the French Marine Protected Area Agency in 2006 (Figure 2). This agency has now been
integrated within the new French Agency for Biodiversity, established in 2020, and in charge of

operationalizing the French strategy for MPAs.

<insert Figure 2 here>

Protection of French metropolitan and overseas waters through time
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Figure 2: Evolution of the coverage and protection levels of French marine protected areas through time. Colors correspond

to the protection level within marine protected areas.

As of mid-2020, France has already reached its 30% target. Currently, 33.7% of France’s coastal and
marine waters are under some level of protection. This figure is much higher than the global level,
with the United Nations Environment Program's World Conservation Monitoring Centre (WCMC) and
the International Union for the Conservation of Nature (IUCN) reporting 6.97% of global ocean
protection as of 2017 [16]. In France, contrary to other parts of the world where paper parks can
represent a large portion of declared efforts [24,35,36], only 3.3% of the areas designated as MPA
cannot be considered implemented as no management plan or legal text could be found. However,
more than 10% of the area declared as protected, although often actively managed, does not provide
restrictions on activities that can impact biodiversity (Figure 3). Hence, for 13.5% of the French

protected areas there is no difference in regulations between the inside and the outside.
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<insert Figure 3 here>

Coverage of the different levels of protection in French metropolitan and overseas waters
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Figure 3: Coverage the different levels of protection in France’s coastal and marine waters. Colors correspond to the
protection level within marine protected areas. Portions of exclusive economic zone not covered by a marine protected area
are depicted in grey. For each territory or region, both the total coverage of marine protected area and coverage of only full

and high protection are highlighted.

Full and high protection, known to deliver ecological benefits [22,23], cover only 1.58% of France’s
coastal and marine waters, close to an order of magnitude below the 10% target of “strong” protection

for 2022.

One of the most striking results of our assessment is that the global figures (across France’s global EEZ)
hardly depict the situation in each specific ocean basin, emphasizing the need for France’s integrated

target to be locally or regionally deployed in each ocean basin. Further, the overall effort is greatly

10
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unbalanced since more than half of total marine protection, and more than 80% of full and high

protection, lay in French Southern and Antarctic Lands’ waters (Figure 4; Figure 5).

In Metropolitan France, while 59.1% of the French Mediterranean is covered by MPAs, full and high
protection represent only 0.09% and 0.01% of the basin, respectively. The pattern is similar in the other
Metropolitan France basin, the French Atlantic - Channel - North Sea basin, where while MPAs
represent up to 39.5% of its surface, only 0.005% and 0.003% are under full and high protection,
respectively. If France’s 10% target of “strong” protection was designed to only capture full and high
levels of protection, and was only adopted per Ocean basin rather than at the global EEZ scale, France’s
two metropolitan Ocean basins would fall short of meeting the target by two to three orders of
magnitude. In other words, full and high protection of the Mediterranean and Atlantic - Channel -

North Sea basins should be increased by 100 and 1,000 fold, respectively.

In France, the EEZ of some territories may be embedded at 100% within an MPA (e.g. Mayotte in the
Indian Ocean and all of the French Caribbean Islands), but with protection levels conferring only poor
protection (Figure 5). Others, like Clipperton, in the Pacific Ocean, are covered only by full protection
(Figure 5). It should be noted that the strongest levels of protection occur in those territories that are
both the most remote from urban centers and where France sovereignty is disputed with other
countries, such as Clipperton with Mexico and some islands of the French Southern and Antarctic Lands
with Madagascar. While these areas host remarkable ecosystems that clearly deserve full and high
protection [37,38], the overrepresentation of the strongest levels of protection in those areas might

reflect geopolitics [39] and ease of establishment [40].

<insert Figure 4 here>

<insert Figure 5 here>
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Distribution of the different levels of protection in France across Ocean basins
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Figure 4: Distribution of the different levels of protection in France’s coastal and marine waters across France’s Ocean basins.

Percentages below the progress bars indicate the overall percent cover of protection in the corresponding grouping,

percentages in the colored pie-charts show how the different levels of protection are distributed in the corresponding

grouping.
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Figure 5: Distribution of protection levels per French territory. The area of the coastal and marine waters of each French
territory or region is depicted by a grey circle in a logarithmic scale, within which the proportion of the different levels of
protection (relative to the corresponding coastal and marine waters surface area) are depicted by circles of different colors.
Circles are ranked horizontally along an increasing gradient of the proportion of fully and highly protected area against the

coastal and marine waters area in each region/territories.

The CBD Aichi target 11 stipulates that protected areas have to be “ecologically representative” [10].
In France, we have seen that marine ecoregions (or Ocean basins) are not equally nor evenly protected
(Figure 4, Figure 5). The pattern is the same within Ocean basins. Among marine habitats, coral reefs
are by far the most protected. France aims to protect 75% of its coral reefs by 2021 and 100% by 2025
(Plan Biodiversité). As of 2020, 65.2% of French coral reefs falls within an MPA (Figure 6). However,
the protection levels vary greatly from one territory to another with, for instance, 86.9% and 83.9% of
coral reefs within full and high protection in Saint-Barthélemy and Saint-Martin, respectively, while

13
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only 1.3% and 2% are under full and high protection in Martinique or Mayotte, respectively (Figure 6).

The larger the coral reef extent in a given territory, the lower the protection level.

<insert Figure 6 here>

Levels of protection in French coral reefs
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Figure 6: Proportion of coral reefs within marine protected areas, by protection level, in France’s overseas territories. Black
percentages show how much of the corresponding habitat is protected by any protection level. Colored percentages show

how much of the habitat is protection by full and high protection levels.

In the French Mediterranean Sea, rocky substrates are the marine habitats that receive the most, if
not all, full and high protection (Figure 7). However, the fraction of these habitats protected under

such regimes remains low, with 2.7% of rocky substrates under full or high protection status. Only
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1.43% of subtidal soft bottoms are covered by full or high protection. Deep habitats, while particularly
vulnerable and valuable [41], never receive similar full or high levels of protection. In the French
Atlantic — Channel — North Sea basin, only intertidal habitats (mostly sandy habitats) receive some full
or high protection (Figure 7). None of the other habitats harbor differences in regulations for

potentially impactful use between inside and outside the protected areas.

<insert Figure 7 here>
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Levels of protection in French Mediterranean Sea habitats
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Here, we mostly assessed the representation component of the CBD Aichi target 11 and the new
French strategy for MPAs. Other aspects such as effective and equitable management, or connectivity,
are also critical in the delivery of ecological and social outcomes [42—44]. Such information is still
lacking in many regions of the world [45]. While close to half of the MPAs globally are not implemented
but only proposed or designated [16], we identified only 1% of France’s coastal marine waters within
MPAs without legal or management texts. While this does not reflect the effectiveness of
management, nor the compliance levels, France’s determination to achieve effective management can
be observed through the increasing number of French MPAs on the IUCN Green List or receiving a Blue

Parks award (formally Global Ocean refuge System) [46,47].

President Macron’s ambitions to further develop and expand France’s MPAs is very promising news
for biodiversity conservation. However, to translate this desire into the delivery of tangible benefits
depends directly on the sub-targets and clear definitions that are attached to these protection levels.
First, and most importantly, in order to avoid to repeat the deep gaps between MPA coverage and
effective protection levels such as in the under-protected Mediterranean Sea [24], it is of utmost
importance to ensure the actual protection levels behind the 10% “strong” protection can lead to a
sea use change that is meaningful for biodiversity conservation [25]. In this respect, we advocate that
France adopts the recently developed international standards for MPA classification, such as the
regulation-based classification system for MPAs [21], now integrated in the soon to be released MPA

Guide (www.protectedplanet.net/c/mpa-guide), where full and high protection are the levels

recognized to deliver the benefits MPAs are expected to deliver [8,13,14,22,48-50]. France is currently
using case specific criteria to define strong protection (called Measure M003), which is typically not
more restrictive than the simple definition of an MPA according to the standards of the International
Union for the Conservation of Nature (https://www.iucn.org/commissions/world-commission-

protected-areas/our-work/marine/marine-protected-areas-global-standards-success).
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Second, unless we consider that the French 2022 30% target is already met, as is the case when
computed over the whole French coastal and marine waters, this quantitative areal target (together
with its “strong” protection counterpart) should only be considered met if reached for each French
ocean basin. Only this would ensure ecological representativeness [51] and would help to distribute

the socio-economic benefits of conserving biodiversity more evenly across French territories [43].

As in other parts of the world, where weak regulations cannot deliver ecological outcomes [20,52,53],
or where protected areas are not properly resourced or managed [36,54], it is important to ensure
that the race to meet key biodiversity targets does not lead us to a false sense of security about
appropriate actions being undertaken [55-58]. We believe that classifying MPAs according to their
protection levels, such as we did here, is a much needed step towards shedding light on our actual
insufficient efforts at managing human uses of nature [59]. We hope this will translate into a greater
desire by our policy-makers to establish and appropriately manage MPAs with protection levels that
are able to deliver tangible benefits for biodiversity conservation [60]. To truly fill the gaps in the
protection of the second largest exclusive economic zone of the world, appropriate levels of protection
in all Ocean basins are critical to protect our ocean, its biodiversity and to sustain the livelihood of

millions of people.
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Appendices

Table Al: Protected area (km?) by protection level and per French Territory (see Figure 5 from main text).

Protected area

Surface EEZ (km?) Number of MPA Number of zones  Total (km?) Fully (km?) Highly (km?) Moderately (km?) Poorly (km?) Unprotected (km?) Not Regulated (km?)
Total 10 193 037.00 524 564 3430387.3 160015.9 993.8 1534725.2 1304751.4 318137.9 111763.2
Metropolitan France 345 224.00 340 358 153 598.5 94.5 19.9 140.5 6921.0 61 443.4 84 979.2
Atlantic/Channel/North Sea 257 636.00 256 259 101 860.7 12.4 7.9 11.4 10.6 19393.8 824246
Mediterranean Sea 87 588.00 84 99 51737.8 82.1 12.1 129.1 6910.4 42 049.6 25545
France overseas 9847 813.00 184 206 32767889 159921.3 973.8 1534584.8 1297830.3 256 694.5 26 784.0
Atlantic Ocean 288 771.00 61 71 144 969.3 172.4 25.8 - 2.6 144 202.2 566.3
Guadeloupe 91 013.00 33 33 91012.9 41.9 - - - 90971 -
Martinique 47 958.00 10 12 47 958.0 1.1 3.2 - 2.6 47 951.1 -
Saint-Barthélemy 4193.00 2 4 4193.1 2.5 22.6 - - 4168.0 -
Saint-Martin 1103.00 9 9 1102.7 33.7 - - - 1069.0 -
French Guiana 132 120.00 9 12 688.5 93.20 - - - 43.1 552.2
Saint-Pierre And Miquelon 12 384.00 1 1 141 - - - - - 14.1
Pacific Ocean 6904 777.00 105 112 1356 629.3 30 194.9 945.8 10.2 1297 820.0 3580.4 24 077.9
French Polynesia 4781 060.00 47 54 4142.8 391.1 908.5 10.2 - 2766.6 66.4
New Caledonia 1422 543.00 57 57 1350675.1 279925 373 - 1297820.0 813.8 24011.5
Clipperton 437 420.00 1 1 1811.4 1811.4 - - - - _
Wallis and Futuna 263 754.00 - - - - - - -
Indian Ocean 2654 265.00 18 23 17751903  129554.0 22 1534 574.6 7.7 108911.9 2139.9
Mayotte 66 990.00 11 11 66 990.0 - 2.2 28.0 - 66 956.0 3.8
La Réunion 315982.00 1 4 35.1 2.0 - 9.6 7.7 15.8 -
French Southern and Antarctic Lands 2271 293.00 6 8 1708165.2 129552.0 - 1534537.00 - 41 940.1 2136.1
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Table A2: Protected area (km?) by protection level and per marine habitats.

Protected area

493

Habitats EUNIS Habitats area Total Fully Highly Moderately Poorly Unprotected  Not regulated
Metropole
French Atlantic, Channel and North sea
Littoral rock and other hard substrata Al 386.47 272.40 - 2.05 0.53 0.19 153.65 115.97
Littoral sediment A2 1253.95 972.20 1.43 32.11 2.88 8.13 492.35 435.30
Littoral mud A2.3 358.73 346.71 1.48 - 26.28 1.63 225.18 92.14
Atlantic and Mediterranean high energy infralittoral rock A3.1 795.38 588.30 - - 1.84 - 440.06 146.40
Atlantic and Mediterranean moderate energy infralittoral rock | A3.2 1020.60 573.55 - 0.94 - - 310.20 262.41
Atlantic and Mediterranean low energy infralittoral rock A3.3 589.24 305.19 - - 0.00 - 73.70 231.50
Atlantic and Mediterranean high energy circalittoral rock A4l 405.26 167.07 - - - - 167.07 -
Atlantic and Mediterranean moderate energy circalittoral rock | A4.2 1370.04 506.67 - - - - 383.96 122.72
Atlantic and Mediterranean low energy circalittoral rock A43 2 531.52 846.38 - - - - 662.09 184.29
Sublittoral coarse sediment A5.1 54 318.18 11731.06 - 0.05 - - 5102.20 6 628.81
Sublittoral sand A5.2 56 693.69 14 874.41 - 0.69 11.99 - 6156.17 8705.56
Sublittoral mud A5.3 5478.09 2476.91 - - 12.23 - 1515.79 948.89
Sublittoral mixed sediments A5.4 44 074.73 11597.10 - - - - 3690.35 7906.75
Mediterranean Sea
Atlantic and Mediterranean high energy infralittoral rock A3.1 104.78 94.30 2.05 0.65 0.08 11.98 68.00 11.55
Atlantic and Mediterranean moderate energy circalittoral rock | A4.2 260.73 121.46 0.37 - - 29.64 84.15 7.29
Sublittoral coarse sediment A5.1 106.06 100.16 0.70 0.01 0.02 3.12 87.39 8.92
Sublittoral sand A5.2 763.79 693.63 0.02 0.52 0.79 23.54 256.99 411.77
Sublittoral mud A5.3 6787.30 2 809.59 - 1.76 - 2.13 1366.64 1439.05
Sublittoral mixed sediments A5.4 12 955.38 7 366.08 10.26 2.67 0.98 758.44 6152.11 441.63
Sublittoral macrophyte-dominated sediment A5.5 897.39 813.01 4.71 0.07 1.09 105.88 680.29 20.97
Deep-sea mixed substrata A6.2 2143.49 1128.36 - - - 6.59 1119.30 2.46
Deep-sea sand A6.3 3928.39 2297.42 - - - 1156.11 1137.44 3.87
Deep-sea muddy sand A6.4 5567.90 3955.62 - - - 464.07 3491.55 -
Deep-sea mud A6.5 113 598.78 32433.14 - - - 5262.06 27 095.33 75.76
Deep-sea bioherms Ab6.6 43.43 40.00 - - - 27.47 12.52 -
Overseas
Guadeloupe Coral reefs / 113.30 113.30 6.50 - - - 106.80 -
Martinique Coral reefs / 72.00 72.00 0.90 - - - 71.10 -
Saint-Barthelemy Coral reefs / 10.70 10.70 1.40 7.90 - - 1.40 -
Saint-Martin Coral reefs / 6.20 6.20 5.20 - - - 1.00 -
Mayotte Coral reefs / 294.26 300.00 5.60 0.30 4.60 - 283.76 -
Reunion Coral reefs / 12.12 12.12 2.00 - 9.62 0.50 - -
French Southern an Antartic lands  Coral reefs / 1139 31.86 26.04 - - - - 5.82
New-Caledonia Coral reefs / 4576.83 4 574.80 1786.00 3.40 - 2143.50 252.70 389.20
Clipperton Coral reefs / 4.30 4.30 4.30 - - - - -
French Polynesia Coral reefs / 3072.09 540.40 16.20 91.00 2.00 - 388.70 42.50
Wallis & Futuna Coral reefs / 410.99 0.00 - - - - - -
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